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JACARANDA (Jussieu). A genus of tropical

frees belonging to the natural order Bignoniacece.
Generic character : calyx bell-shaped, five-toothed ;

corolla funnel-shaped, limb five-cleft spreading ; sta-

mens, anthers two-celled'; rudiments of five filaments ;

style with a two-plated stigma ; capsule roundish,

compressed, woody, and two-celled ; seeds in a double

series, with membranous wings. This plant flowers

freely in our stoves, potted in any kind of light soil ;

and it should be kept very dry in winter to cause it to

flower more readily. Young plants may be raised

from cuttings. The full sized tree forms a beautiful

kind of rose-wood. The jacaranda of commerce is

said to be the timber of a Brazilian mimosa.

JACQUINIA (Linnreus). A genus of tropical
trees and shrubs belonging to the fifth class of Lin-

nteus, and to the natural order J\'h/rsinccB. Generic

character : calyx five-cleft, persisting ; corolla some-

what bell-shaped, limb ten-lobed, in two series, the

lobes of the inner one smallest ; stamens fixed in the

base of the corolla ; anthers behind ; style short,

bearing an obtuse stigma ; berry globular and five-

seeded ; albumen fleshy. The jacquinias are beauti-

ful plants, and thrive in loam mixed with moor-earth.

They may be increased by cuttings, but require much
care.

JALAP is a medicinal juice extracted from the

l/wmeea ja/apct, a South American plant nearly allied

to Conru/uii/tix. The Mirabilis jalapa, a species of

the marvel of Peru, is also known by this name.
JAM BOSA (Decandolle). A genus of fruit trees

natives of India, formerly called Eugenia jambos, and

belonging to the beautiful order Myrtacecc. This

plant, with many of its near alliances, have long been

cultivated in our stoves, and grow readily in good
loam and moor-earth. They are readily propagated

by cuttings in moist heat, or placed under a small

bell-glass.
JANIPHA (Kunth). A genus of useful shrubs

natives of South America, belonging to the natural

order Euphorbiacece. It has been separated from the

genus Jatropha of Linna3us.

JASMINEJ3. A small natural order containing

only two genera, of which there are already described

forty-two species. They are elegant and generally
fragrant shrubs. From their flowers, some of the
most delicious perfumes are extracted, such as the

essenti-dl oil of jasmin which is distilled from the
flowers of ./. grandiflorum, officionalc, and odoratisxi-

t/nint, as well as from the Jasminum, or, as it is now
called, Mogonnm sambac, which is the Ysmyn of the

Arabs, whence our common European name. The
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flowers of M. undulatum and trifoliatum are also sweet
scented ; and their leaves, which have a bitter taste,

have been recommended as slightly stomachic, and

agreeable cephalic medicines. The powdered root

of J. anguslifolium is extremely bitter, and it is said

by Ainslie to be an effectual application to ringworms.

Nyctanthes arbor tristis has likewise a very fragrant

blossom, and to its expanding only towards night, and

diffusing its odours chiefly during the dark, its generic
and specific names allude.

Of the jasmine there are above thirty species ; and
of the Ojjlcinale there are several varieties, two of

them with variegated leaves. These variegated ones

present a curious physiological circumstance, which

is, if a common green one be budded with a variegated
sort, not only will the future head rising from the

bud be variegated, but the suckers also which rise

from the root.

JASPER. There are five varieties of this mineral

commonly found in the cabinets of collectors. Egyp-
tian jasper, striped, jasper, porcelain jasper, common
jasper, and agate jasper. The first kind is found in

several parts of Africa, and whatever may have been
its original formation, it is now frequently discovered
in detached masses embedded in sand.

There are some fine specimens of the second kind
in the Pentland Hills, near Edinburgh, and also in

Germany, which is also the case with the remaining
varieties ; but the last is more generally found in

the agates of the Lothians.

The jaspers vary considerably in their colour, and
also in their value, as the latter depends very much
on the beauty of their tints. The red Egyptian
jasper frequently passes into flint, from which, how-
ever, it may be distinguished by its opacity and infe-

rior degree of hardness. Some of the largest and
most beautiful snuff-boxes are formed of this mineral ;

so that it is common in Egypt for the political ex-

pectants of the Pacha to calculate the value of an

appointment by the size of the jasper box, which are

its first fruits. There are some very fine specimens
of jasper in the mineralogical gallery of the British

Museum.
JATROPHA (Linnaeus). Tropical shrubs, com-

monly called the physic-nut tree in the West Indies.

The genus belongs to Eupftorbiacca:, and some of the

species now'called Janipha are important both as medi-
cine and food. The physic-nuts are the seeds of the
J. curcas, but those of inultifida are cathartic likewise.

One species, J. manihot, affords the celebrated manioc
of the negroes ; known, however, better by the name
of cassava in the West Indies, and tapioca of Brazil.

A



JERUSALEM ARTICHOKE K^EMPFERI A.

This very mild, innoxious, and nutritious food, is

remarkable for being the produce of the root of the

Maniliot, which, when in its fresh state, is highly
poisonous; the juice with which it abounds would
form a deadly draught, and is even used by the

savages to envenom their spears and darts. The dele-

terious principle is very volatile, passing off from the

roots after they have been kept for thirty-six hours,
and is immediately dissipated by heat. Two ounces
of cassava will suffice for a meal, and a pound will

support a man for twenty-four hours.

JERUSALEM ARTICHOKE is the Helianthut

tuberosits of Linnaeus, a well known culinary plant.

They are cultivated in the manner of potatoes, but

usually in some out of the way part of the garden, as

they grow tall, and when once planted are difficult to

eradicate.

JIGGER. See CHIGOE.

JONQUIL is the Narcissus jonquilla of Linnaeus,
one of the sweetest and most elegant of its family.
JUGLANDE^E. A small natural order of trees

comprising only two genera, viz., Juglans and Carya
the walnut and the hickory nut. Their flowers are

monoecious ; those bearing stamens are collected into

aments or catkins, and the pistilline flowers are single,
or in twos or threes together on short footstalks.

The fruit is drupaceous, globular, or sub-ovate. The

embryo is large, with two wrinkled, oily, and fleshy

cotyledons, the radicle short and superior, and the

plumula with two pennate leaves.

The JuglandcoE are much esteemed both for their

timber and fruit. Before the introduction of maho-

gany and other modern fancy woods, the walnut was
much prized and greatly employed in the construction

of ornamental furniture ; its chief use now is for gun-
stocks, and during the late war fetched a high price.
The fleshy cotyledons of the nuts abound in oil,

which is in some places expressed. It is one of the

oils which do not congeal by cold, and which, drying
on exposure to the air, are valuable in the art of

painting. It is also used instead of olive and almond
oils in cookery. The mark or nut-bread, as it is

called, which is left after the expressure of the oil, is

very nutritious, and is used to fatten poultry and
other domestic animals.

An opinion has long prevailed that the exhalations

of the common walnut-tree are deleterious, producing
stupor, &c., in those who sit under its shade. These
accounts are, doubtless, exaggerated ; but it is well

known that the strong odour of the leaves produces
headach in many persons.

The different species of hickory yield nuts less

grateful than the true walnuts, but still wholesome
and nutritious. The best are those of the Carya
oliva-forniis and sulcata ; the first named is the Pekea
nut, and its flavour is delicious. The bark of C. alba

is acrid, and used as a caustic ; its wood is of a

light colour, and valuable for its elasticity and

tottghness.
JULUS (Linnaeus). A genus of apterous insects

belonging to the order Chilognatha of MacLeay, and
to the class Myriapoda of Latreille. The body is

very long and cylindric, and the insects, when dis-

turbed, roll themselves into a spiral coil. For further

details relative to these insects, see the article CHI-

LOGNATHA; and for an account of the imperfect species
of metamorphoses which they undergo, see the article

INSECT, where the common English species, .Tutus

ierrestrii, is figured at three periods of its existence.

JUNCAGINEvE. A small natural order of in-

significant bog plants containing only two genera ;

viz. Sc/ieuchzeria and Triglochin. These plants are not

floaters, but grow more like rushes; their exalbu-
minous seede, however, easily distinguish them from
the Juncecc. They are all innoxious, but none of
them have been applied to any useful purpose ; they
contain very little nutritious matter, and form poor
fodder, which but few animals will eat.

JUNCE^E. A small natural order comprising
some of the lowest grades of vascular plants. They
are generally herbaceous, rarely suff'ruticose ; the un-

derground stems or rhizomata are scaly, with long
subterranean divisions. Hence they are often planted
to strengthen sea and river walls, and various em-
bankments. In Holland the Juncus acutus and J.

maritimus vie with the mat-grasses and sand-sedges
in protecting the low lands from the encroachments
of the sea, by the strength their long interlacing roots

give to the soil. The Juncince are none of them

poisonous plants, but they are now applied to few
domestic purposes, save the making mats, chair-bot-

toms, and brooms ; their chief occupation being gone,
since the advance of luxury has spread the apart-
ments of our citizens with carpets, although, as late

as the time of the last Henry, the king's chamber
was only strewed with rushes, and one of the charges
against cardinal Wolsey for extravagance was having
his room restrewed so often as once a week.

JUNIPERUS (Linmeus). A genus of hardy
trees and shrubs, chiefly natives of the northern parts
of the world. The flowers are dioecious, and the

genus belongs to the extensive order Coniferce. The
J. excclsa is a timber tree in Siberia ; and so are

those indigenous to Bermuda, Barbadoes, and Vir-

ginia. Many are only low bushes, as the common
British one which covers large tracts of waste ground.
The wood of the juniper is hard and durable, and its

bark may be twisted into cables ; but the chief use

of the plant is to flavour ardent spirits. Hollands

owe their taste to the berries of the juniper, and

English gin is commonly believed to be flavoured

with them also ; but it is generally unconscious of their

presence, the British manufacturers of that " cordial"

poison being mostly content with the substitution of

oil of turpentine ! Juniper berries are stimulating and

diuretic, their properties depending on an essential

oil which they contain. From six to eight hundred
tons are annually imported into this country, but

the oppressive duty to which they are subject, full 100

per cent., limits their consumption.
JUSSIEUA (Linnaeus). Agenus of water-plants,

mostly biennials, belonging to the natural order

Onagrarice. Generic order : calyx tubular, somewhat

three-sided, the limb of four . persisting divisions ;

petals inserted into the calyx, and spreading, com-

monly four, though sometimes five or six ; stamens

eight, nine, or ten filaments inserted into the calyx
short, anthers oval and erect ; style cylindrical ;

stigma peltate ; seed-vessel four-celled, four-valved,

and many seeded ; seeds naked, smooth, and minute.

Some of the species are kept in our aquariums, and

propagated by seeds.

K^MPFERIA (Linnaeus). A genus of East

Indian herbs, having thick tuberous roots. The plants

belong to the first class of Linnaeus, and to the order

Scitaminece. The K. galanga is cultivated in India

for its roots, which are used as an ingredient in currie,
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but chiefly as a dye-stuff. They are managed in the

stove by growing- them in light sandy loam, sparingly
watered when dormant, hut plentifully when ingrowth :

and are propagated by division.

KALMIA (Linmeus). A genus of beautiful North

American plants belonging to the tenth class of sexual

botany, and to the natural order Rhodariicctc. The
handsome figure of the shfab, the beauty of its foliage,

and the exquisite form and delicate tints of the

Howers, introduces these shrubs among the choicest

ornaments of the flower garden. They are always

grown in moor earth along with rhododendrons and

the like, and as they ripen seeds plentifully, they are

easily propagated.
KANGURQO (Kangurus). A genus of marsupial

mammalia, peculiar to Australia ; and in some re-

spects one of the most extraordinary productions of the

animal kingdom. They are so, from the fact of

being the largest animals having a double gesta-

tion, the first uterine or internal, and performed through
the medium of a placenta, and the second marsupial,
or carried on in a pouch or appendage to the abdo-

men of the female, without the intervention of any
thing like a regular placenta, unless it is considered

that the teat to which the young is for some time

attached, though it afterwards can attach and detach

itself at pleasure, and even quit the pouch in order

to browse (lie grass, may perhaps be considered as

performing a similar office to that of a placenta, at

least for some part of the period during which the

young one inhabits the pouch. That there is a closer

connexion between the teat of the marsupial animal

and the young one which is to be nursed upon that

teat, than then- is between the teats of ordinary mam-
malia and the young which they nourish, is a point
which must be admitted ; for the individual teat

which nurses the young one is a temporary part ;

and so perhaps, at least in many of the species, is the

glandular apparatus, by which the nourishment of

the young one is secreted. This point is indeed an

obscure one ; for up to a period comparatively very

recent, we know little or nothing of the curious phy-

siology of marsupial animals; and there was a strong,

perhaps a too strong, disposition to consider the

whole gestation of the animals as uterine, and the

abdominal pouch as little else than a simple sack in

which the young were carried about. Now, that the

young are, in many of the species, carried in the

pouch is perfectly true ; but it is equally true, that

the pouch performs other and far more important
functions in their economy ; and as there is perhaps
no species in which the pouch, with all its apparatus,
is more perfect than in the kanguroo, and as that ani-

mal, from its size and habits, and its ability to bear

the climate of Europe, is the best subject by the ob-

servation of which to work out the general truths, it

is desirable that as much attention should be paid to

it as possible.
We know from actual observation, conducted at

the London Zoological Gardens, under circumstances

the most favourable and by parties the most compe-
tent, what portion of the whole time of development
of the foetus, from the pairing to the time that it is

able to shift for itself, is uterine, and what part is

marsupial. We know also that, preparatory to the

lodgment of the embryo (for it is still very rudimen-
tal or unformed), and also for some time after it has
been lodged there, there is an action of the marsu-

piuin, which, though we cannot say that it is similar

to the action of a conceiving uterus, yet bears no in-

considerable resemblance to it in many respects ; and
one of the most remarkable of these is the production
of the teat to which the young

1 one is to adhere.
What may be the purpose in the economy of those

animals which is answered by this very extraordinary
kind of gestation, we are not in a condition for deter-

mining ; for all our speculations respecting the adap-
tation of the structure and physiology of animals to

their habits and nature, and the part which they are
to perform, and the purpose which they are to answer

by them, have been so framed, and are still so worked
out, exclusively from the examples of the placental
mammalia, that they fail us whenever we attempt to

give a reason for the very different formation and
functions of these most extraordinary creatures.

The kanguroos are interesting in another point of

view, besides this singular mode of production, which

they possess, in great part at least, in common with

all the marsupial animals. They are the only ani-

mals, of any considerable size, in Australia, which bear
the least analogy to the ruminantia, or grazing ani-

mals of other parts of the world ; and though this

analogy is an exceedingly loose one, inasmuch as it

applies only to the kind of food, but not to the fur-

nishing of the mouth, by which that food is taken, or

to the stomach, in which it is digested. If in these

respects we consider the kanguroos, the common
mammalia to which they have the nearest relation

are the rodentia, or gnawing animals ; and in the

case of them, the analogy is also very partial, so

much so indeed, that, in order to express it cor-

rectly, we ought to take it upon the negative state-

ment, and say that the kanguroos are less unlike the

rodentia than most of the other mammalia ; but this

is a species of saying which is calculated to convey
very little information

; and in the present state of

our knowledge we must be contented with little more
than a simple description of these animals, leaving
their relations to the rest of the animal creation, and
to the physical circumstances of that portion of the

globe in which alone they are to be found, to be more

fully illustrated when further observation shall have
furnished the means.
The name kangnroo is that given to the animal by

at least some of the many hordes or packs of savage
inhabitants which were found in Australia at tiie

time when it was first visited by Europeans ; and

probably the retaining of this name, both as the com-
mon English and the scientific one, is the wisest plan
which can be adopted. That disposition to call

names, by which systematic naturalists are often too

much beset, has led to the application of one or two
to the animals of this genus. The late Dr. Shaw,
who was very laborious in compilations respecting
the natural history of animals, though perhaps far

from the most philosophic and discriminating that

ever undertook such a task, applied the name Macro-

pus, or large foot, and that name is accordingly to be
met. with in many of the books. Others have given
different names descriptive of various parts of the
structure or action of the anima! ; but there is none
of them that reaches the real character ; so that there

does not appear to be any necessity for changing the

native name, which, if it has no other advantage, at

least possesses this one that it does not mix up the

subject for which it stands with any other genus of

animals.

Altogether the kanguroos are animals of singular"
A 2
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appearance ; and when one contrasts the anterior and
tiie posterior parts of the body, it seems singular that

they should belong to the same animal, the former

are so slight and slender as compared with the latter.

We have, no doubt, approaches to this in some other

animals, and it is worthy of remark that those ap-

proaches are found in the rodentia, such as the hare

and the jerboa ; and we have mentioned that the

rodentia are the least different from kanguroos of all

the common mammalia. When we have stated this,

however, our parallel is at an end, and we must con-

tent ourselves with noticing kanguroos as a separate

genus, which caiinot be explained, or the peculiarities
of its structure accounted for, upon any principle of

connexion.

In brief, the generic characters may be stated as

follows : six incisive teeth in the upper jaw, and two

in the under; five cheek teeth in each side of both

jaws, but no canines in either. The head long and

slender ; the ears of large size and pointed ; and the

eyes also large. The fore legs very short, furnished

with h've toes on each, and armed with large claws.

The hind legs very long and strong, both in their

bones and their muscles ; the hind feet furnished with

four toes upon each ; but the two inner ones are very

small, and united together, so as to have the appear-
ance of only one ; the outer toe of moderate size ;

but the middle one very large, and armed with a clawj"

or, more strictly speaking, a hoof of great size, firm-

ness, and strength. The tail very strong, often very

long, and capable of much and rapid motion, but not

prehensile, though the animals can make use of it as

a sort of third foot in their progressive motions, and

especially when standing nearly upright.
There is something very remarkable in the hind

foot of the kanguroo, as differing from that of every
other known species of animal, whether marsupial
or not. It no doubt preserves the general structure

of toes much developed and divided, and furnished

with pointed claws, which render the feet of most, if

not all, marsupial animals a very characteristic feature;
so that one who has been in the habit of paying even
a moderate degree of attention to the connexion be-

tween the developments of certain parts of animals

and their general physiology, would have no hesita-

tion in deciding whether an animal were or were not

marsupial by carefully inspecting its foot ; for there

is something slightly approaching to the foot of a

bird, in at least the greater part of them. The most
remarkable structural feature of the kanguroo's hind
foot is the peculiar way in which the toes are deve-

loped. The external toe is not very long, but it is

thick in proportion to its length ; and the claw, though
not very large, is firm and powerful. The two inter-

nal toes, which, as we have said, are united, form

together a sort of balance to this external one. The
middle one is, however, the most remarkable portion
of the foot ; for the bones of it extend beyond the
others in a manner unknown in any other animal ;

they are thick and strong in proportion to their great
length ; and they are terminated by perhaps the most
formidable claw, taken singly and without reference
to the other parts, which is to be met with among the
whole of the mammalia. This claw is not a nail,

placed on the upper end of the member, for the mere

purpose of strengthening that as a grasping instru-

ment ; it is not crooked, like the clutching claws of
those carnivorous animals which use the feet in seizing
their prey ; it is not in any way adapted for climbing,

or for burrowing in the ground ; neither is it brought
habitually into action in the locomotion of the animal.

Still it is one of the most powerful appendages to an
animal which we meet with, and therefore analogy
leads us to conclude that it has a function to perform
as important as itself is powerful.
From its combining the properties of a claw and

a hoof, we may suppose that this armature of the

middle toe of the kanguroo performs in part the

functions of both that is, it is both an instrument of

walking, and one of hostile operations ; but in the

latter respect it is a defensive weapon rather than an
offensive one. Still, however, as it is a general habit

with very many of the grazing animals to make what

may be called an active defence that is, to anticipate
the attack of a supposed enemy by making a counter

attack the kanguroo is sometimes apt to use this

powerful weapon in cases where no injury is done to

it, or even intended. The protecting instincts of

these animals, which feed exclusively upon vegetable
matter, are often very singular and apparently inex-

plicable ; 2nd when an enemy appears, they very

frequently attack that enemy, though it has shown
no disposition to attack them. This is an instinct,

too, which, in a very remarkable manner, improves
by being exercised, or perhaps we may say culti-

vated ; for nothing is more common than to find an

animal belonging to a species naturally mild and
even timid, becoming bold in it? attack both upon
other animals and upon human beings, in proportion
as these attacks are more frequently and more suc-

cessfully repeated. This, of which the natural course

is very easily seen, is what we are accustomed to

call a vicious disposition in an animal. There is,

however, no vice in a moral point of view in this, any
more than there is moral virtue in its opposite ; for

it is merely the instinct of the animal excited and

kept alive by exercise ; and it does not differ in prin-

ciple from the analogous instinct by which all animals

find their proper pasture and their proper food, or

by which wild ones return to their lairs or forms,

or tame ones to their stalls and other habitations.

The usual mode of using the claw as a weapon, is

striking out with the foot, in the same manner as

other kicking animals use their hoofs ; and from the

great length of the leg, and the powerful muscles of

the hinder part of the animal, the blow which it gives
is rapid and very powerful ; so that when the Aus-

tralians course kanguroos with dogs, they require to

train those dogs in the same manner as they are

trained for coursing the emu, which also strikes out

against its pursuer with great force and effect. The

dog is trained to run, not on the direct line of the

game, but a little to one side ; and he continues until

he can go in upon the fore part of the animal, in

which part it is comparatively weak and defenceless.

If, however, the enemy, or that which the instinct

points out as being an enemy, appear suddenly in

front, or in a situation where there is no means of

escape by flight, the kanguroo does not tamely
abandon itself to its fate. It adopts a new system of

tactics, and this system is even more dangerous than

the other, uidess against an animal of considerable

strength and weight The kanguroo stands some-

thing like a tripod, upon the entire length of the

very long soles of the hind feet and the point of the

tail ; which latter organ, from its stiffness and power
of muscles, is scarcely less efficient than the other

two. Thus posted on its tripod, and having some-
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thing of the stability of a pyramid from the thickness

of the hind parts and the slenderness of the fore, the

kangaroo is really more stable and difficult to be
thrown down than an ordinary animal of greater size

and weight, when that animal rears on its hind legs.
The bear, and such other plantigrade animals as

have the habit of rearing their anterior part while

they rest with the tarsi of both hind feet upon the

ground, partake in great part of this stability ; but as

none of them have equal strength or efficiency in the

tail, none of them are so stable as the kanguroo. It

has often been remarked, however, how very firmly
a bear can stand, and how large a weight it can carry
clasped in its fore paws, when it is in an erect po-
sition ; and it will readily be understood that the

kangaroo will derive the full benefit of its superior
conformation in this respect.

And it is worthy of remark, that though the kan-

garoo has none of the carnivorous propensity of the

bear, its action at close quarters is not very dis-

similar. Its fore feet are very short and feeble as

compared with the hind ones ; but they are so free
in their articulations, that the fore arm can perform
almost a complete rotation. They are furnished with
five toes of unequal length, and each one provided
with a strong and sharp claw, so that the animal can
use them very effectively both in striking short blows at

close quarters, and in hugging. In performing this last

operation, the toe of the hind foot is sometimes brought
into use, and used in ripping open the abdomen of
of the animal hugged ; and as the great length of the
hind foot, and the mobility of the tail, can give a
firm base, though one hind foot is off the ground, this

lacerating operation can be performed very certainly
and very rapidly, and both the half savage dogs of the

natives, and the better trained ones of the European
settlers, are apt to be killed by kanguroos in this way.

These animals have still another mode of defen-
sive warfare. When pursued, they betake themselves
to the water, where they stand upon 'their tripod
with only the body as far as the fore legs raised
above the surface. In this situation they can very rea-

dily turn round as if on a pivot, and this facility of

turning, together with their large and prominent
eyes, enables them to command the horizon on every
side, so as to front any danger that may present
itself. If the enemy takes to the water and attempts
to go in, the ready paws of the kanguroo seize it by
the head ; and, from the advantage of the structure
and position, the animal is able to keep a large dog
under water till he is drowned.

In the ordinary locomotion of the kanguroo, when
undisturbed by danger, it leaps about rather than walks,

generally using the tail to assist in the leaping. This

leaping in its tranquil and unalarmed slate is per-
formed upon the entire soles of the hind feet ; and
the fore feet are not brought to the ground, except
when, the animal feeds upon grass, which it cannot
do constantly, as there is little or no grass at any
time in some of its haunts, and all of them are sub-

ject to have the grass burned up at some seasons of
the year. On these occasions the fore feet are not

brought to the ground at all, but employed like
hands in bringing toward the mouth the branches of
those shrubs and bushes upon which the animal feeds,
when subsistence upon the ground fails it. Where,
however, a more expeditious rate of locomotion is

necessary, either for the safety or the pleasure of the

animal, it can proceed by immense leaps, in the

taking of which it delivers its body from the points
of the great claws of the middle hind toes ; and as

these are very strong, stiff, and sharp pointed, it gets
so powerful a hold on any surface, however hard,
that it can leap to a great distance;, and recover itself

and leap again with so much agility, that its march
bears some resemblance to a rapid succession of short

flights.

Altogether it is a most singular animal, both in

the style of its action and in the instruments In

means of which that action is performed. The region
which alone it inhabits is, perhaps, in its physical
character the most singular on the face of the earth,
for the uncertainty of its climate and the singularity
of its vegetation. For long periods of time, tin;

atmosphere is without a cloud, and does not let fail

a single drop of rain, so that the streams become drv,
the larger rivers are in many places evaporated to a

few pools in which the fish are huddled together,
and a great breadth of the surface is plantless
and covered with a saline efflorescence. From the

extreme of this state of things, and without any other

warning than that dismal rnurkiness which is the

harbinger of great, atmospheric changes in such plac( s,

the winds are let loose in tornadoes, and the rain de-
scends as though the clouds had been pitchers shi-

vered to pieces by the burning of the lightning, the

bellowing of the thunder, and the fitful fury of the

gusty storm. The winds themselves in such coun-
tries assume much of the majesty of thunder, for

they sound upon the mountains as if the heavens
were sown with hammers, and wrench and twist the

trees, till even those species of eucalyptus, which
are as hard as iron and as heavy as stone, are torn
to shreds by internal shakes and fissures in their stems.
Amid this direful conflict of the elements, the

earth upon every summit and every slope gives way;
and mingling with the "torrent flood," it descends into

the levels, or more generally floats onward in the
swollen river to where that river meets the sea. At
such times, the majesty of the main is in motion, as

well .as that of the atmosphere ; and the yeasting
surge flings back toward the shore those spoils of the
land which would stain the beryl tint of its own
waters. But the red-rolling flood of the swollen
river presses onward on the other side, and the con-

tending waters work the earthy deposit into a bul-

wark near the shore, behind which a certain quantity
of the land flood is imprisoned ; and this speedily
converts the accumulated mud into a nursery for

mangroves and other trees and plants which grow in

the water ; and thus at every violent storm there is

formed near each outlet of the water a portion of new
land totally unfit for the subsistence of ordinary land
animals. In places a little more inland, the older
surface of the earth is covered b}^ a new stratum of

stones, earth, and vegetable and animal remains, mis-

cellaneously blended together, and often to the depth
of several feet. Along wkh the remains of dead

vegetables, there is a very considerable admixture of
the seeds of living vegetation ; and as those seeds
are brought from grounds of different elevation and

physical character from that on which the seeds are

deposited, the same effect is produced as cultivation

brings about when the seeds and germs of plants are

conveyed to a more genial climate, and more abun-

dantly watered soil, a vegetation entirely new springs

up, and attains a most luxuriant growth in tne course
of a very short time.
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While those violent changes and contests between

tin; sea and the land Hood are going on in the vici-

nity of the shores, there are other circumstances of

a different character, but equally calculated for pro-

ducing changes in the condition of the country, taking

place in the interior. Though there are hills of con-

siderable height in the island of New Holland, no

mountains have hitherto been discovered, bearing

any such proportion to the breadth of the country,
as are to be met with in most other parts of the

vvorld % "So far as it luis been explored, the principal
elevations are at no great distance from the shores ;

and thus, though it is probable that the quantity of

of rain in the interior of the country is not very
great, yet a portion must reach the depressions in

the interior. In as far as that interior has been ex-

plored, the rain which thus falls is accumulated in

marshes or swamp?, which are extensive pools of

water immediately after the rain has fallen, but which

gradually become dried up after the drought again
returns. In warm countries, alternating waters of

this kind do not produce even seasonal vegetation,
for the drought burns up the marsh plants ; and when
this takes place, the volatile part of the vegetable
matter evaporates, the salts are in great part left

behind, and the soil is changed into dry sand or

indurated clay, neither of which is well adapted for

the growth of sea plants or land plants. In con-

sequence of this, the. soil gets worse and worse after

every flood, and in a short time becomes wholly un-

productive of any species of vegetation adapted for

the food of an animal of even moderate size. Conse-

quently the larger species of kanguroos are at all

times confined to particular spots of the country
namely, the flats of considerable elevation, which are

liable to be burned up at some seasons of the year,
but never to be flooded. It becomes necessary that

animals which have to find food on the vegetation of
such places, should have a power of changing from

place to place with considerable rapidity ; and as,

even when they are in the best condition, few of
those places have that continual herbage which cha-
racterises our meadows, and adds so much to their

beauty, they are totally unfit for animals which graze
the breadth of the surface while they are in slow

progressive motion. But the kangaroo, which, from
its structure, can bound rapidly from tuft to tuft,

and live upon vegetation of considerable height, as
well as upon that which is immediately upon the

surface, is exactly the animal adapted for such re-

gions ; whereas any of the ruminants would be

incapable of subsisting upon them for any length of
time. No doubt there are, to the south-w'estward of

Sidney, pastures of considerable extent which have
been found not ill adapted for cattle ; but those pas-
tures are situated on a part of the country which,
in its geological structure, and its physical character,

generally differs very considerably from what may
be considered as the average character of the

country.
The leaping motion of the kanguroos suits well

with the nature of this kind of country, and though
we are not so well acquainted with all the relations
as to be able to judge with so much precision as to
the advantages which they derive from the marsupial
gestation, there can be no doubt that that also serves
to fit them for the locality wherein they are situated,
otherwise they would not have it, upon the principle
in nature to which there is not one known exception-

thai there is not an organisation or modification of

an organisation, for which there is not an adequate
use. There can be no question that the carrying of

the young in the abdominal pouch, or marsupium,
enables the female to move about and carry her

young ones with much more ease than if any of her
limbs were concerned in the performance of that

office. The fact of the internal uterus and the rnar-

supium admitting of a more rapid succession of gene-
rations than can take place in animals which perfect
the young in the internal uterus, and afterwards

suckle them on the teats, is also calculated to assist

in keeping up the breed of the animals in situations

where, without such a provision, they would be often

exposed to the peril of extinction. Common pla-
cental mammalia, with single uteri, rarely have a

case of superftetation in the uterus, and an impreg-
nation during the time that the young are most

exclusively nourished by the lactiferous secretion of

the mammae, is scarcely less rare. Placental marn-
rnalia are therefore adapted only to countries in

which they have irregular successions of seasons, un-

less in those animals that are not absolutely dependent
on the production of green or recent vegetable matter
for their food. The placenta! ajiimals that occasion-

ally furnish instances of superfsetation, and also

become gravid pretty frequently while they suckle,
are almost, if not altogether, rodent animals, which
eat bark and other dry vegetable matters, as well as

the green produce of the earth. Perhaps the best

and most circumstantial account which we have of

the economy of the female kangaroos, is that which
was read to the committee of science of the Zoological

Society of London, by Mr. Owen, on the *2(Jth of

November, 1833 ; we shall therefore quote it for the

information of such of our readers as have not access

.to the Reports of that most excellent and efficient

committee. "
Perhaps," says Mr. Owen, " there is

no question in animal physiology that has given rise

to more numerous and contradictory theories, and in

which fewer facts have been well ascertained, than

that which relates to the generation of the marsujiial
animals.

" In the present communication I propose to

limit myself to the narration of some circumstances

that have occurred in elucidation of this subject

during a series of observations which I have made
at the gardens in Regent's Park during the past
summer.

" All the kanguroos at the farm were for this pur-

pose transferred from the farm to the gardens at the

latter end of June. The whole stock consisted of

two males and six females, all full grown. The ani-

mals of different sexes were kept apart until they had
in some measure become accustomed to the gaze of

visiters, and reconciled to their new abode.
"

It was to be expected that some accidents would
occur in exposing so timid an animal, and one whose
locomotion is of so violent a kind, to this change ;

and shortly after their arrival one of the females died

in consequence of leaping against the wire fence. It

is, however, probable, from the appearances -observed
on the post mortem examination of subsequent cases,

that this, like the other individuals, were rendered

highly excitable by great determination of blood to

the brain. When the remainder had become more
habituated to .their new circumstances, the experi-
ments were commenced, and the first step taken was
to examine the pouches of all the females.
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" The first female had previously been kept at the

gaadens, arid had a young one, which measured about

one foot two inches from the nose to the root of the

tail : this, of course, had quitted the nipple and the

pouch. The right superior nip'ple was the one in

use
;

it was nearly two inches long and one-third of

an inch in diameter, the gland forming a swelling on

the base. The three nipples were everted, and about

half an inch in length.
" A second female, from the farm, had a young one

attached to the lower nipple on the right side. It

measured about seven inches from the nose to the

vent, was naked, with the skin of a bright pink colour,

being still, in the language of M. de Blainville, a

mammary foetus. The nipple in use was one inch

and a half long from the gland to the mouth of the

fcetus ; the rest were everted, and about the size of

those in the first-mentioned female.
" The third female had a mammary foetus about

four inches long from the nose to the vent, adhering
to the left lower nipple, covered like the preceding,
with a naked vascular integument, which probably
assists in oxygenating the blood. The eyes in this

as well as in the preceding were closed. The other

nipples were everted, but were not all of the same

length, the right lower nipple being shorter than the

right upper one.
t

I could not ascertain when the

female had been impregnated.
" The fourth and fifth females had no young in the

pouch ; all the nipples were everted.
" From this examination two facts were ascer-

tained ; first, that the kanguroo, at least in a state of

captivity, has no particular period or season for breed-

ing ; and second, that the upper as well as the lower

nipples are both used during the period of mammary
gestation, and for the young animals subsequent sup-

plies of nourishment.
" With respect to the second female, the following

facts relative to her gestation were obtained from

Joseph Fuller, head keeper at the farm. She re-

ceived the male on the 1 4th of September, 1832. On
the 14th of October, the same year, Fuller observed

her looking sickJy, and when the male approached her

she scratched and repulsed him. This was about

three i>. M., when he was unfortunately called away
on sonic business. In the evening, at eight o'clock,

suspecting that parturition had taken place, he exa-

mined her pouch, and found a young one attached

to a teat : on being touched the young one dropped
off to the bottom of the pouch. Next day he again
examined her, and found the young one adhering to

the nipple. It fell off a second time on being handled,
and both Joseph and Devereaux Fuller had the little

one in their hands out of the pouch, and both assert

that it was not more than one inch in length. It

was again put in the pouch, and the mother was
meddled with no more till the 3rd of November

following. On that day Mr. Yarrell and myself
visited the farm, and on hearing this account, we
examined the female, arid found the young one now
three inches long, adhering strongly to the nipple. On
further questioning Fuller on the subject, he said,

that when first he saw the young one it was covered
with blood-clot or coagulum ; but on the following

day it was quite clean and dry, and moved in body
vigorously. The mother still suckles one of the pre-
vious year.

" From Mr. Morgan's experiments, it would appear,
that when the mammary fcetus has arrived at nearly

the size of a fully grown Norway rat, it will bear a

separation from the nipple for two hours, syid regain
its hold. According to Fuller's statement, it will

bear a separation from the nipple and again become
joined to it, at what is now proved to have been a

very short time after uterine gestation ; and Mr.
Collie's observations, in the eighteenth number of
the '

Zoological Journal,' are in confirmation of the

same opinion. It is uncertain in what manner it

regained the nipple, although in a subsequent expe-
riment, where a similar fcetus was detached, the
mother made many, but, as it appears, unsuccessful

attempts to replace it.

" In order to ascertain precisely the period of

gestation, as an essential guide to future experiments,
the first female was selected, she being still suckling
the young one of the previous year, and being known
to be impregnated. She was placed with the male

only at such times as they could be watched.
" The union was observed on the 27th of August

at one p. M. She was separated from the male the
same day, and was kept in a distinct shed and pad-
dock until parturition took place. In order to enure
her to the examinations of the pouch when they
should become indispensable, they were repeated
every morning and evening by James Hunt, the intel-

ligent keeper, whose services were allotted to me by
the council during these investigations. At many of

these examinations I was present, and the following
are among my notes made on those occasions.

"
September Gth, tenth day of gestation. Pouch

tolerably free from secretion ; the right upper nipple
about two inches long, and one-third of an inch in

diameter
; the young one, which has left the pouch,

still sucking occasionally ; the other nipples as when
first examined.

"
September llth, fifteenth day. No alteration in

the pouch or nipples ; the young one still sucking
occasionally.

"
September 30th, thirty-fourth day. The young

one that was sucking is dead. The nipple in use by
it is begun to shrivel, and the brown secretion to

form.
" October 4th, thirty-eighth day. Hunt observed

the female in the afternoon putting her nose into the

pouch and licking the entry. He examined her at
six in the evening, but a slight increase of the secre-
tion was the only perceptible change, and there was
no appearance in the nipples indicative of approach-
ing parturition.

" October 5th, thirty-ninth day. Hunt examined
the female at seven A. M., and found the young one
attached to the nipple. No blood or albuminous

discharge could be detected en the litter, nor any
trace of it on the fur between the vagina and orifice

of the pouch. As the birth took place in the night,
the mother had probably had time to clear away" all

traces of it.

"
I repaired to the gardens the same day, and ex-

amined the pouch. The young one was attached to
the left superior nipple ; it resembled an earth-worm
in the colour and semitransparent colour of its inte-

gument, and adhered firmly to the point of the nipple.
It breathed strongly but slowly, and moved its fore

legs when disturbed. Its body was bent upon the

abdomen, its short tail tucked in between the hind

legs, which were about one-third shorter than the fore

legs ; but the three divisions of the toes were dis-

tinct. The whole length, from the nose to the end



8 K. A N G U II O O.

of the tail, would not exceed one inch two lines.

A lineal' longitudinal mark of the umbilicus was

apparent.
"

It has been ascertained by Barton that the young
of the opossum, immediately after birth, are in a much
more imperfect condition than that above described in

the kangaroo, being merely gelatinous corpuscles, com-

parable to a Medusa; but the observations of Dr.

Rengger on an opossum (Didelp/ris fizaree. Temrninck),

nearly allied to the Virginian species (D, Virginiana,

Cuvier), accord, as to the condition of the new-born

foetus, with what we have now been able to ascertain

with accuracy is the condition of the new-born

kanguroo.
" Oct. 9. I again examined the pouch ; the young

one was evidently grown, and respired vigorously. I

determined to detach it from the nipple for the fol-

lowing reasons : 1st, to decide the nature of the con-

nexion between the foetus and nipple ; 2nd, to ascer-

tain, if possible, the nature of the mammary secretion

at that period ; 3rd, to try whether so small a foetus

would manifest any thing like voluntary action to re-

gain the nipple ; and lastly, to observe the actions of

the parent herself to effect the same purpose, as we

might presume they would be instinctively analogous
to those by means of which the foetus was originally

applied to the nipple, supposing that to take place

through the agency of the mother.
" An organic connexion by vessels between the

mammary foetus and the nipple being a necessary

consequence of the truth of Dr. Barton's assertion, as

to the condition ofthe product of generation at uterine

birth, this has been much insisted upon ; a discharge
of blood has been described as a concomitant of

marsupial birth ; and even the anastomoses of the

maternal vessels, with those of the foetus, have been

speculated upon (see Mem. de Museum, torn, ix., p.

393).
" The dissection of the mammary foetus of the

kanguroo by Mr. Hunter, showing the relation of the

nipple to its tongue and mouth, the passage of the

larynx into the posterior nares, the absence of the

uracus and umbilical vessels, &c., tended indeed to

disprove the theory of the vascular connexion ; and

the observations of Mr. Morgan and Mr. Collie, with

the testimony of Joseph Fuller, were completely sub-

versive of it. Nevertheless it was desirable to have

ocular demonstration of the real state of the facts at

this early period of the young animal's existence.
"

It was removed from the nipple without the

slightest trace of laceration of continuous vessels, or

of any kind of connecting substance ; but it adhered
more firmly than I had been led to expect from

Fuller. After it was detached, a minute drop of

serous milk appeared on pressure at the point of the

nipple ; this was the smallest part of the nipple, and
was not swollen or clavate ; about half a line had
entered the mouth of the foetus.

" The young one moved its extremities vigorously
after being detached, but made no effort to apply its

legs to the fur or skin of the mother so as to creep

along ; it seemed perfectly helpless. It was depo-
sited at the bottom of the pouch, and the mother was
liberated and carefully watched. She immediately
showed symptoms of uneasiness, stooping down to

lick the orifice of the vagina, which she could easily

reach, and scratching the exterior of the pouch with

her fore paws. At length she grasped the sides of

the opening of the marsupium with her fore paws,

and drawing them apart, just as one would open a

bag, she thrust her head into the cavity as far as her

eyes, and could be seen moving it about in different

directions. During this act she rested on her tripod,
formed by the tarsi and tail. She occasionally lay
down, but in that posture never meddled with the

pouch; when stimulated to do so, she immediately
rose, and repeated the process of drawing open her

pouch and inserting therein her muz/le, which she

sometimes kept in for half a minute at a time. I

never observed her put her fore legs, or either of

them, into the pouch ; these were invariably employed
to widen the orifice, or in scratching the exterior.

When she withdrew her head, she generally concluded

by licking the orifice of the pouch and swallowing
the secretion.

" After repeating the above act of insertion at least

a dozen times, she lay down, and seemed at ease.

When she had rested quietly about a quarter of an

hour, we examined her again, and found thi> young
one at the bottom of the pouch, but within two
inches of the nipple. It was moving its extremities,

and respiring as vigorously as before. I attempted
to replace it on the nipple, but without success ; it

was therefore left in the pouch, and the mother was
released.

" My engagements prevented me from visiting the

gardens the day but one after this examination, when
at ten A.M. I examined the marsupiurn, but the foetus

was gone. We searched very carefully every portion
of the litter, &c., in the hope of finding it, but with-

out success. I concluded, therefore, that the foetus

had died, and that the mother had probably eaten it.

" From what I observed of the mother after the

separation of the foetus, I should conclude that partu-
rition takes place in the erect and not in the recum-
bent posture ; and on perceiving the ease with which
she can reach with her mouth the orifices of the

vagina and pouch, a means adequate to the removal
of the young from the one to the other became ob-

vious. I should suppose the fore paws not to be used

for the transmission of the foetus, but to keep open
the pouch ready for its reception, v, hile the mouth
would be the means by which it would be deposited
therein, and perhaps held over a nipple till the

mother felt the sensitive extremity grasped by the

young one.
" This mode of removal is consistent with analogy.

Cats, dogs, and mice transport their young by the

mouth.
"

I ought perhaps to have forborne this hypothesis
when an opportunity of actually observing the pro-
cess may so soon be afforded ; but it was suggested

by observing the actions of the mother after an arti-

ficial separation of the fcetus from the nipple, and

accords with the phenomena better, I think, than any
that have been previously proposed. There is no

internal passage ; there is no power of bringing the

mouth of the vagina in contact with that of the pouch,
either in the living or dead kangaroo, without lesion

of the parts ; the fore paws could not so effectually

protect the embryo from the external hair on the lips,

nor so safely ensure its passage ; and the young one

itself did not by any of its actions give the idea of its

having the power of creeping up thfe fur along the

pouch lo the nipple.
" Where, however, the structure of the pouch, as

in Permnek's, and some South American opossums, is

different, the mother's aid may be less necessary ; but



K A N G U 11 () O. 9

the period of gestation being now ascertained, every
endeavour will he made to clear up this part of the

problem c.r visit."

Various species of kanguroo have been mentioned

by different naturalists, but the distinctions between
them are chiefly those of size and colour ; and as

there are several of them which have been described

from an occasional sight of a single specimen, it is

not easy to determine whether some of them may
not be accidental varieties, and others variations of

appearance arising from age, sex, or pasture. Under
these uncertainties, we shall make our notices of the

species very brief.

GREAT KANGUROO (A", labialus). This is the most

interesting species, the typical one, and the one on
which the general descriptions are founded. Its

proper native country is New Holland, where it is

the largest native animal, and by no means rare in

those parts of the country where there is a supply of

food for it. Besides being the largest native animal,
it is the favourite game both of the natives and of the

European settlers; and the superior means of destruc-

tion possessed by the latter have thinned its numbers
in all parts of the country which are even moderately
peopled. In more remote places, the straggling set-

tlers, whose cultivated patches are insignificant spots
in the wilds around them, derive a good deal of their

subsistence from the flesh of the kangaroo. We be-

lieve that the flesh of this, and indeed of all marsupial
animals, is much inferior to that of placental mam-
malia living upon similar food ; but the supply of

human subsistence in the Australian wilds is so scanty
and of such inferior quality, that the flesh of the kan-

guroo is considered as a dainty. The greater part of

the flesh is accumulated on the hind quarters, so that

when the hunter has a long distance to return home,
he sometimes leaves the fore part of the animal to

the carrion birds, and takes with him only the hind

quarters and the skin, which is made into leather and
used for various other domestic purposes. The
favourite mode of dressing the flesh is by making it

into a sort of stew, which is provincially termed a
" steamer ;" and those who have partaken of it, sea-

soned by the sauce of a thirty miles' scramble in the

woods and wilds, describe it as being by no means

unpalatable.
This species varies a little in the colour, but in

general it is of a reddish ash grey on the upper part,
white on the under, with a grey streak across the
chin ; and the legs and upper side of the tail blackish.

It is an animal of considerable size, sometimes attain-

ing a height of six feet, which, however, is to be
understood of it not as standing on all fours, but as

erect, or resting on the soles of the feet and the ex-

tremity of the tail. It was discovered by Captain
Cook in 1789, and it has been introduced, and is

bred readily, in Britain and in other parts of Europe ;

and it has also been introduced into the grounds of

several of the more wealthy settlers in the neigh-
bourhood of Sydney. Its singular appearanee and
habits attract some attention, and it no doubt forms a

variety in a park ; but it is neither a pleasant nor a

profitable animal. It appears to be almost, if not

altogether, destitute of that sensibility to kindly
treatment and gratitude to those who treat it well, of
which not even the most ferocious, or separated from
man in their habits, of the placental mammalia are not

altogether destitute. There are instances mentioned
of the lion yielding his ferocious disposition, and not

only playing with those who fed and attended him,
but even making pets of small animals ; we have also

some recorded instances of the delight, expressed by
the hysena on recognising one who had forr-aerly
been kind to it, even after a separation of many
months ; nor are there wanting instances in which
the seal has voluntarily left its native element, to visit

the abode, sleep on the couch, and watch, with all the

vigilance of a dog, those who have treated it with

kindness. No such affection, and indeed nothing
that can be called affection at all, has ever been dis-

played by the kanguroos. It is perfectly indifferent

to every species of treatment, and will attack just as

readily those by whom it is fed and attended as those

who treat it harshly. This appears to be a general
character of marsupial animals. They evidently

belong to a lower order of animalisation, if the term

may be allowed, than those animals which mature
their young by internal gestation. None of them
have much courage, or apparently many resources ;

and those which approach the nearest to the carni-

vorous animals in their dispositions are scavengers
rather than hunters. Some of them tear sheep in a

most unscientific manner, so to speak ; for instead of

first killing and then eating the animal, as is done by
the members of the dog or cat family, they set about

tearing and eating it alive, at any one part they hap-
pen first to get hold of; and we believe it is not un-

usual for some of the genus Dasyurus to gnaw off the

tails of sheep and young cattle, on their nightly

prowlings, without daring to assail any other part of

the body. One might perhaps expect this conduct
from the marsupial animals, for there is unquestion-

ably a physiognomy of animals as well as of human

beings. It is difficult to reduce this physiognomy to

system, and to point out the specific disposition which
the eye and the air of an animal indicate ; but still there

is not the least doubt that if there is spirit in the animal

there is always speculation in its eye, and if there is

energy in the action of the animal, that energy will

tell in its attitude, even when it is in a state of repose.
In so far as one can judge analogically of this indica-

tion of the disposition of animals from their expres-
sion, it may be said that the susceptibility of the

animal is always in proportion to the extent of change
which the expression of its eyes can undergo ; and
in the case of the kangaroo, and indeed of all marsu-

pial animals, so far as is known, there is little, if any,

change of this kind. One might address the whole
race of them in the same terms as Macbeth addresses

the ghost of Banquo :

Thou hast no speculation in those eyes
Which thou dost glare with.

For under the most kindly and the most cruel treat-

ment, they have the same blank and vacant expres-
sion ; and though kanguroos are very prone to do

mischief, they do it without any previous sign of ex-

citement, much in the same manner as if they were

passive engines. Some of the marsupial animals, it is

true, never offer any violence to human beings ; and
the wumbat and the koala may be beaten without

showing the least diposition to retaliate, and hardly

any even to escape. They are thus usually denomi-
nated gentle creatures ; but their gentleness is some-

thing analogous to the gentleness of a stone, which
breaks no one's toes unless it be run against, and the

injury be the act of the sufferer. It is in fact the

passiveness of stupidity, and a very strong evidence
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that the animal is susceptible of scarcely any culti-

vation.

This is exactly the case with the kaneuroo ; so that

after the first wonder at its strange shape and unique

style of motion is over, there is no more interest

about it ; for there is no disposition in it which can

be drawn out as the basis of that sort of attachment,

which can be formed with almost any placenta! ani-

mal, by a careful study of its disposition, and due at-

tention to its comfort. The kanguroo is, therefore, in

its very nature, an animal of savage climes ; and it is

not a little singular that, in a large portion of the

earth's surface, which is as peculiar in most of its pro-
ductions as it is large, the principal four-footed ani-

mal and the aboriginal human being should be at the

very bottom of their respective races. Such, how-

ever, is the fact ; and it appears to be just as hopeless
to attempt civilising the native New Hollander, as to

attempt taming the kanguroo. Some of those natives

have been educated, some of them have been treated

with kindness, some have been employed in various

offices; but in almost every case the result has been only
an increase of cunning, and a deepening of vice ; so

that the parties were in the end no more to be trusted

than their naked brethren, who lie in wait in the bush

for the purpose of spearing every living creature,

human or not human, which happens to pass by. This

is a very curious point in physiology ; but it is one,

upon the discussion of which, we, for obvious reasons,

cannot in the meantime enter. But still we may
remark, that no people have ever been civilised by
intercourse with other people, except such as had

previously shown some disposition to civilise them-

selves. So, also, among the other animals, there is no

hope of taming, into anything like attachment, any
animal which does not show some resource and stra-

tagem in a state of nature ; but if the human being,
or the other animal, evinces the requisite capacity,
there is always a way of turning that capacity to the

very best advantage, how much soever it may be mte-

used, or turned to vice, before the treatment is applied
to it. If, however, there is no capacity, mere brute

placidity is no recommendation ; and it is from its

total want of this capacity, together with its indis-

criminate disposition to do mischief without any ap-

parent cause, that we have described the kanguroo as

an unpleasant animal to be kept in parks or pleasure

grounds. Indeed, we have direct evidence of this

fact ; for some which were in the royal parks in this

country were so very vicious, without any obvious

cause, that it became necessary to remove them ; and

we believe that some of those in the menagerie of

the museum at Paris weie very prone to attack and
lacerate the keepers ; and the wounds which are

inflicted by their claws, are far more formidable than

single cuts given by almost any other animal.

In addition to this, we mentioned the inutility of

the kanguroo as a domestic animal. From its struc-

ture, it cannot be employed in any species of work ;

and the useful products which it furnishes are few in

number. Its skin is of some value, though perhaps
not equal to that of most ruminant animals, and cer-

tainly not at all to be compared with the skin of the

horse. From its peculiarity of structure, and the

mode in which it rears its young, it can be of no use

whatever as a milk animal ; and its hair is neither lit,

for spinning nor for felting into a fabric of any consis-

teucy ; so that the only part of it which has value, is

its body in substance. The principal part of that is

the flesh of the hind quarters, as already stated ; and
this flesh is wholly unmixed with fat. There is, in-

deed, a sort of soft fat which accumulates in the rump
and the upper part of the tail, to which Australian

epicures give some praise ; but it is almost, if not en-

tirely, destitute of stearine, and thus unfit for those

purposes in the arts, to which the surplus fat of our
domestic animals is applied. The portion of the

carcass, too, which is n't for food, is so small that, in a

country where land and its produce are of much value,
the kanguroo could not be bred so as to anything
like repay the expense of its keep. These circum-
stances put the use of it, in an economical point of

view, entirely out of the question ; and from what we
have already stated, it is not more desirable con-
sidered as an ornament ; and, therefore, the only pur-

pose which it can answer with us, or in any other

European country, is that of being kept in zoological
collections of living animals, as an object of science

or simply of curiosity ; and certainly, in both of these

respects, it is highly interesting, and deserving of its

place.
It is a singular fact, and one which, while noticing

this animal, we can hardly pass over, that, in every
country where the inhabitants have been found in a

low state of savagcism, there is hardly any animal
available for domestic purposes. When America
was discovered, there was not, with the exception of

the lama and alpaca, in the central mountains, any
animal calculated to be of service to man ; and in

Mexico, and more especially in Peru, where those
animals were kept in a state of domestication, and

partially, at least, used as beasts of burden, there was
an incipient civilisation, rude indeed, but still forming
a wonderful contrast with the condition of the people
in other, and naturally far richer, parts of the Ameri-
can continent. In all the points of their character,
the native inhabitants of many of those districts in

which, when first visited by Europeans, there were no
domestic animals, were not only superior to the Pe-

ruvians, and especially to the Mexicans, by whom
civilisation had been begun, but many of them, those
of the north especially, and also some of those of

Paraguay and Bolivia, are superior to the average of

European peasantry, both in energy and in mental
recourses. Yet they had not become civilised even
when people of less natural endowments had made
some advances ; and we can account for this appa-
rent anomaly only in the fact of those superior people
having no animals which they could tame and turn to

account in their domestic economy.
This is a very important fact, as showing the

dependence which the development of the human

powers has upon the situation in which human beings

happen to be placed, and from this we may, without

impropriety, infer, that the people of the east owe
their advances in civilisation more to the possession
of the ox, the sheep, the horse, the ass, and the camel,
than to any mental superiority on their part. The
coincidence of elevated character with the possession
of those animals, and of the absence of that character

with the want of them, are too general, we may say
too universal, for admitting us to suppose that they
are owing to accidental circumstances ; and this con-

sideration should teach us not only not to be wantonly
cruel to those animals, but to look upon them with

kindness, and pay every attention to their comforts,
as they are unquestionably our benefactors. This is

a subject upon which little has been said, though
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much might be said, and even requires to he said ;

but we must leave it in order briefly to notice the

other species or varieties of kanguroos which are

mentioned by writers on zoology.

Great Kanguroo.

The great kanguroo, to which the above observa-

tions apply, appears to have been multiplied into two

species ; one more inland and northerly, to which
the description of colour which we have given applies,
and one more southerly and near the shores, which
has been called the sooty kanguroo, but which differs

from the former only in being- rather larger in the

size and deeper iu the colour. It is described as

being sooty brown on the upper part and reddish

grey on the under, with red on the flanks ; and the

Feet, the point of the muzzle, and the legs, blackish

brown. It is probable, however, that these distinc-

tions are nothing more than those between a mature
animal in a favourable pasture, and a young animal in

a pasture less favourable.

GREY KANGUROO (A', griseus). This species, if

distinct species it be, is considerably smaller than

those which have been mentioned, for it has not been
ob>erved of greater height than three feet and a half.

Its general colour is reddish grey, with white points
to the hairs, the colour becoming paler towards the

under part, and passing into white on the middle of

the belly, while it gradually deepens toward the

mesial line of the back. The legs are brownish grey,
and the terminal part of the tail is reddish brown.

The ears are not so pointed as in either of the two

species, or varieties, which have been mentioned.

Like them it is a native of New Holland, arid nothing
is known of its manners as distinguished from those

of the others.

RED-NECKED KANGUROO (K. nificoUm}. This is

still smaller than the former species. It is grey, with

more or less of a reddish tinge on the upper parts and
the flanks ; but the lower part of the neck is deep
red. The insides of the limbs are white, and so is

the middle of the under part of the body, but the

white on the latter is of limited extent, of not more
than a mere line. One of its most remarkable cha-

racters, iu as far as mere colour can he considered a

character, is the colouring of the tail, which is russet

grey on the under part and whitish on the upper.
'1 he ears are of the same colour as in the great kan-

garoo, but of the same shape as iu the grey one, so

that it is possible that this may be merely a hybrid
between the two. Hybridation, in kanguroos par-

ticularly, and in marsupial animals generally, is a

subject to which little or no attention has hitherto

been paid, and yet it is one of very great interest, in

coming to a proper knowledge of the physiology of

those singular animals. The male kanguroos have
not that bifurcation of the organs which is possessed

by many of the marsupial animals ; but the females

have the compound uterus, and are capable of im-

pregnation while enceinte of a previous foetus, not

only in the marsupium, but in the internal matrix.

The fact has not been ascertained, but those circum-

stances would lead us to conclude that there is not a

regular animal season of heat in the female kangaroo,
but that the animal is as passive in the matter of

reproduction, as it is indifferent to kindly treatment.

If such is the case we might conclude that hybrida-
tion would be very common among such animals,
and that they would break down into very many
varieties ; and until these points are settled, the dis-

tinction and description of species must remain very
vague and unsatisfactory. It indeed appears that,

in the natural history of marsupial animals, error has

all along been committed, in consequence of our

judging of them by the standards which had been

previously formed from the examination of placental
animals ; and unless we get rid of this false analogy,
and study the marsupial animals upon data furnished

by themselves, we shall never be able rightly to un-

derstand their nature, or to form a proper judgment
of their economy. For the reasons now stated, we
shall omit several of the species which have been
enumerated by writers on the subjects.
WOOLLY KANGUROO (f.laniger"^ This is men-

tioned by the French naturalists Quay and Gaimerd,
and was found by them in Australia, but if it exists

as a species it is very rare. It is described as being
about the same size as the great kanguroo. The
head, the neck, the back, the flanks, the outsides of

the legs, and the upper side of the basal part of the

tail, are bright red ; and all the rest of the body is

white, with the exception of the ears, which are

grey, and the toes, which are russet brown. The
hair on the body is described as being very long and

woolly, resembling that of some of the American
members of the camel family ; but so little is known
of the animal that it is impossible to speak with pre-
cision concerning it. It is described as being found
in the western part of Van Diemen's Land, where the

country is very mountainous, covered with woods,
and subject to violent falls of rain ; and it is by no
means impossible that those circumstances of the

country and climate might induce as great a change
in the covering as appears between this and the

kangaroos with short hair ; for we find that similar

changes are induced in the mountain cattle of our
own country, more especially in those districts which
are subject to heavy falls of rain. Indeed, the effect

of difference of situation and climate upon them is

one of the points upon which we need additional

information before we can come to any positive de-

cision as to what is or what is not a species of kan-

garoo.
BRUSH-TAILED KANGUROO (K. penstilatus). This

is another species which is but little known, though
there is no doubt that it exists. It is found beyond
the Blue Mountains in the interior of Australia,

where it does not appear to be common, and we arc

not aware that it has been met with near any of the

j
shores. The upper part is grey, of different shades,
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and the under part reddish brown. The head dark

grey, with a mesial line of deeper colour ; the cheeks

and throat marked by spots of a pale tint, the feet

dark coloured, and the tail as long as the body, and

furnished with a thick brush or tuft of hair at the

extremity. The muzzle is much more glender

than in those kanguroos which are more abundant,
and the corners of the mouth are furnished with

whiskers consisting of a few long and stiff hairs. The
animal has, however, been so seldom seen, that the

accounts of it are very imperfect, though we believe

that the museum of the Liunaean Society contains at

least one specimen.
BANDED KANGUROO (K. fasciatus}. This species

is of a grey colour, with a brown band across the

back and loins. It was known as early as the time of

Darnpier, and it has been repeatedly observed since.

It has many peculiarities both of form and of struc-

ture, which appear to entitle it to rank as a species.
The muzzle is much shorter and the head rounder

than in most of the others, and altogether it has a

more elegant appearance. Though we have stated

the general colour as being grey with brown on the

back and loins, yet there is so much effect in the

markings and contrasts of the colours, that it has

sometimes been styled the elegant kanguroo. The
hinder part of the body is very generally marked
with transverse streaks of grey, red, and black, which
contrast boldly with each other in some places, and
are blended in others so as to give it a very rich ap-

pearance. The outsides of the legs and the muzzle
are deep red, and the under parts and the tail grey,
with the exception of the tips of the latter, which is

black. This species has been met with only on the

east coast of New Holland, near the sea shore, or on
some of the small islands which are found on that

coast; but, as is the case with all the rest, it is

scarcely possible to study its habits in a state of
nature ; and the few specimens which have been ob-
tained were shot, so that little or nothing is known of

it except as a dead animal. It is described as being
rather smaller than the common kangaroos, which
are often met with living, and with whose manners
we are, at least, a little acquainted ; but still, as there

appear to be climata! varieties in other parts of

Australia, and as we are uncertain what changes
may result from crosses between the varieties of
different regions, which may frequently meet in a

country so much burnt up during the long droughts,
and where animals are necessarily so much put to

their shifts, we can come to no positive conclusion

concerning it.

There are several other species
1 named by the

French naturalists that visited Australia and the
islands in the adjoining seas ; but as, on some oc-
casions at least, they appear to have gone more for

the purpose of naming, than for that of discovering
and discriminating, the accounts which they pub-
lished, and which have been repeated again and

again, cannot be depended on ; neither can we be
certain that the different specimens of animals which

they brought, on very casual visits to a most exten-
sive country, of which they saw only limited portions
of the shores, are distinct species, or even varieties,
or merely the same identical species in different

stages of their growth and different states of their

colouring. That the scientific men who went out on
these occasions were talented and zealous in their

vocations we have not the least reason to doubt ; but

it so happened that while France was politically at

war w ith this country, some of those expeditions went
out for the express and avowed purpose of taking by
storm every English name which had been given to

a place, an animal, or a thing within the limits of the

territory, and substituting a French name in its stead.

Accordingly we find some of the most ludicrous geo-

graphical puzzles in the translations which have been
made from the reports of those visiters, into compi-
lations on natural history published in this country.
Those translators and compilers are, generally speak-

ing, marvellously unencumbered with knowledge,
and especially with geographical knowledge ; and
as the English answering to those French names
is not to be found in the dictionary, and as the names
themselves are now forgotten even in France, we
often find an animal set down as an inhabitant of

some place which has no existence.

In as far as the British residents within the colony
are concerned, the natural history of Australia was,
till within these few years, vague and imperfect

enough ; for the chief persons that ranged into the

fastnesses of the country were those expatriated out-

casts of Britain, at whose hands a taste for anything
but the gratification of their animal passions at the

least possible expense of labour could not be expected.
Of late years, however, there has been much im-

provement ; and those who are interested in the

knowledge of nature and who, being capable of

thought, can fail in being so interested are deeply
indebted to the Zoological Society of London, which
has given concentration and vigour to the science of

living nature, has enlisted very many officers of the

army and navy among its corresponding members ;

and they most commendably keep up that energy
and enterprise which are at once the .province and
the glory of their callings, by extending our natural

knowledge of the several regions in which they reside.

In so far as Australia is concerned, there is still only
a beginning in proportion to what we may ultimately

expect ; but still a beginning is the step, and that

being taken, we may feel confident as to the progress.

Through their agency, and the investigations of sci-

entific men at home, the perplexing anomaly relating
to the ornithorhynchus has been cleared up ; and we

may confidently hope that ere long the very peculiar

zoology of our Australian colony, the most extensive

in mere breadth, will be elucidated in a manner
honourable to Britons and instructive to the whole

human race.

KANGUROO RAT (Patoroo}. A genus of marsupial
mammalia, found in New Holland ;

and though dif-

fering in some essential particulars from the kangaroos,

properly so called, yet agreeing with them in some

respects. There is only one animal of this genus, so

far as has been hitherto discovered ; but it has had

the advantage of many names, if that can be consi-

dered an advantage. Dr. Shaw, whose judgment
was seldom so praiseworthy as his industry, and who,
we believe, was among the first into whose hands it

came, called it the little kanguroo (Macroj)us minor).

Illiger, we believe, gave it the name of Hypsiprymnus,
which means " elevated rump," from the great length
of its hind legs ; and the colonists of New Holland

call it the kanguroo rat. The first part of the name

being founded chiefly on its form, and the second on

its size. It is, however, a distinct and peculiar ani-

mal, and perhaps a better name for it cannot be found

than Paloroo, which it is called by the aborigines of
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New Holland, the last syllable being strongly ac-

cented and much prolonged. It is from this that the

systematic name which we have adopted is derived.

The structure of the teeth in this animal is peculiar,

and indicates a miscellaneous figure, the same as

many of the rats are, though its chief subsistence is

understood to be vegetable. It has six incisive teeth,

two canines, two false grinders, and eight true ones

in the upper jaw ; the same number of grinders, true

and false, and two incisive teeth, in the lower jaw,
but no canine teeth. The upper jaw, therefore, par-
takes more of the character of a carnivorous, and the

lower more of that of a rodent animal. The first in-

cisive tooth in the upper jaw is much longer than the

others, and also stronger, and has three rounded pro-
tuberances in the front side ; the second tooth is small,

and resembles the teeth of the carnivorous marsupial
animals. The last tooth of the superior incisives is

very small ; and there is a vacancy between them
and the teeth in the rear, by which means it ap-

proaches still more to the rodentia. The hind legs
are much longer than the fore ones ; the feet on them
want the thumbs, or fifth toes ; and the two inner

toes are united nearly in the same manner as in the

kangaroos. The tail is long and very stout. ; and the

marsupium in the females is complete, but contains

only two mammae, at least in the specimens which

have been examined with sufficient care ; but it is

possible that, as is the case with various marsupial
animal*, these appendages may wholly or nearly dis-

appear when not required, and be developed only as

they are wanted.

It is understood that, notwithstanding the trace of

carnivorous character in the teeth of this animal, its

food is wholly vegetable, and it lives indiscriminately

upon green herbage and upon dry, the peculiar struc-

ture of its incisive teeth enabling it to gnaw the lat-

ter in the same manner as a rat. They live concealed

among stones, or in the bush, or thick shrubby under-

wood, which is so common in that part of the world ;

and the sound or cry which they utter is very similar

to that of the rat. From the length and strength of

their hind legs, as compared with the fore ones, they
are very dexterous and powerful leapers, although in

regular motion upon all-fours they are far from being
so swift or graceful as the common rats. They are

very numerous, especially in the rocky and bushy
parts of the south of New Holland ; and it is not a

little curious that not only the marsupium, but the

form of the kangaroo, is preserved in this, which is al-

most the smallest native quadruped of New Holland.

This fact, that the whole of the mammalia of that

country which are vegetable feeders, should be leap-

ing animals, and not walking ones, is by no means an

unimportant key to the physical geography of the

country. When the herbage, or surface of vegetation,
is continuous and perennial, as it is in those extensive

plains by the banks of the great rivers, the grazing
animals are generally of large size and slow in their

motions, not given to migration, and having no occa-

sion for it. This was the case with a great extent of

North America at the time when it was discovered by
Europeans ; and it is now the case with many of the

planes of Central and Southern America, where cattle

from the east have been introduced. Near the bor-

ders of the great desert again, which stretches obli-

quely from south west to north east, over great part
of the breadth of Africa, the different regions are

periodically burnt up in the drought ; but become

fertile, and covered with a herbage which is nearly
continuous, after the rain sets in, which !it does diffe-

rently in the different latitudes. This is the appro-

priate pasture for ruminants of lighter make and
fleeter limbs ; and accordingly we rind that it is the

grand resort of the numerous and beautiful family of

the antelopes. When the pasturage is still continuous,
but lies upland, so that its quantity is not so great as

in the places to which we have alluded, it becomes
the proper pasturage of the sheep ; and when we get
to a still higher elevation, or more broken ground,
where rocks and precipices alternate with patches of

verdure, we come to the natural locality of the goat,
which is the last ruminant animal on the cliff, in like

manner as the antelope is the last one on the margin
of the desert ; but all these animals belong to one

class, and form a regular succession from the ox to the

goat on the mountain, or the antelope in the desert ;

and there is no resemblance among them to any of

the marsupial animals which graze. The character-

istic ones of these are found only in Australia, where

they leap from patch to patch, and can partially use

their fore paws in the eating of their food. In coun-

tries where there are browsing animals which consume
the green leaf of the ground vegetation, there are

|
ground animals of the rat family, which, in great

i part, live upon the fallen seeds ; and just as we
! find the kangaroo taking the place of the ruminants

in Australia, we find the kanguroo-rat partly occupy-

ing the place of the common rat, and other rodentia

represented by species of marsupial animals which,
like the kangaroo-rat, are not so decidedly herbivo-

rous as the typical kanguroos, and yet cot, strictly

speaking, carnivorous animals, but miscellaneous in

their feeding.
The kanguroo-rat is about the size of a small rabbit.

i
The body rather exceeds a foot in length, and the

I tail is fully a foot. The fore legs are only between
i three and four inches long ; but the hind ones mea-
'

sure as much as ten inches. It is a very gentle and
timid animal, very easily tamed, but not particularly

interesting in its manners. It is eaten by the abori-

gines, w ho are not very choice in their feeding ; but

its flesh is small in quantity, and inferior in quality.
KENNEDI A (Ventenat). A genus of climbing

plants, natives of Australia, belonging to Lcgumi-
'

noses. Generic character: calyx two-lipped, upper

lip two-toothed, lower one three-cleft ; standard re-

flexed ; pod linear, compressed, contracted between
each seed. This genus are favourite green-house

i

plants, grow freely in a mixture of loam and peat,

j

and are propagated by cuttings.
KERRIA (Decandolle). An ornamental deci-

duous shrub, said to be a native of Japan, belonging
to RosacecB. It is of the easiest culture, and has

lately emerged from the green-house into the open

|

air. When first introduced it was called Corchorus
1

Japonicus.
KIDNEY BEAN. Is the Phaseolus vulgaris of

i Linnaeus, a well known culinary vegetable. There

are two principal species in our gardens viz., annual

\

dwarfs and runners, the pods of which are used when
'

green and tender. Those of the dwarfs are also a

i

favourite pickle. The runners, both scarlet and white

flowered, are at once ornamental and most useful

! plants, being very productive, and continuing to

i yield pods till killed by frost : for, being tropical

I plants, they are extremely impatient of the least

degree of frost. The runners are, properly speaking,
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perennials, but as such they are of no use in this

country, as they do best when raised every year from

seeds. The Haricots of the south of Europe, and

the Caracallas and Callavances of tropical countries,

all belong to this genus.
KIGGELARIA (Linnaeus). A genus of orna-

mental trees, natives of the Cape of Good Hope,

belonging to the natural order Flacourtianea:. They
are treated as green-house plants, and propagated by

cuttings.
KITE (Milvui). A genus of diurnal birds of

prey, not very numerous in species, but very gene-

rally distributed over the world, plentiful in those

places of the country which are favourable to its

habits, and resorting more frequently to the vicinity

of human abodes than most birds of prey, and there-

fore better known. In some countries, kites are ob-

jects of persecution, from the depredations which they
commit on the young of the poultry yard and the

duck pond ; while in other parts of the world they
are protected on account of the great number of offen-

sive small animals, of which they clear the neighbour-
hoods of houses.

Kites form a very distinct section of diurnal preyers
both in their appearance and in their habits. Their

tarsi are slender, but at the same time short ; and,

therefore, though they exceed the sparrow-hawks in

size, they are not nearly so powerful with the foot,

neither are they so courageous. The bill also is

smaller and weaker in proportion to the size of the

birds, than in any of the hawks or eagles ; and alto-

gether they indicate a feebler power of action, and
smaller prey. At the same time, however, they are

very ravenous, as well as very miscellaneous feeders ;

and when a hungry kite meets with an abundant

meal, it feeds so eagerly that it may be knocked
down with a stick, or even seized with the hand, in

which respect it bears some resemblance to several of

the vultures. But notwithstanding its comparative
feebleness and its voracity, a kite is by no means an

unhandsome or uninteresting bird. On the contrary,
its motions in the air are solight and graceful, and its

style in hovering about is so easy, and performed with

apparently so little effort, that it is assumed as a sort

of typical motion. Kite-flying is a cant term for the

putting of light or doubtful things afloat in the world ;

and there is not a schoolboy who is not acquainted
with the paper imitation of this light and graceful
hoverer in the sky ; and though, in the case of the

paper kite, the string is the resistance which enables
the expansion of the kite to rise and ride obliquely in

the air, it is the weight of the living kite, balanced

against the ample expansion of its wings and tail, which
enables it to float, occasionally at least with little

more apparent muscular effort than its paper name-
sake. We shall best describe its manners, however,
in adverting briefly to the species.
THE COMMON KITE (M. vulgaris) is the only

species which is found in the British islands, or indeed
in Europe. But, as is the case with most birds of

prey, the young are different from the mature birds in

the markings of their colour ; and, on this account,

they have sometimes been brought from foreign coun-
tries, and described as species inhabiting there.

The kite is rather an extended bird. The female

measuring more than five feet in the extent of the

wings, and about half as much in the length of the

body and tail, the latter of which is very much forked,
and pointed in the branches of the fork, so that while

beating about, the bird can wheel and turn on the

points of the forks as on centres. The exterior fea-

thers of the tail are upwards of a foot in length. The
wings are not so pointed as the tail, but they are

pretty strong in proportion to their other dimensions.

The third and fourth quills are the longest in the

wing, the fourth being a little longer than the third.

Of the others, the second is a little shorter than the

fifth, and the first much shorter than the sixth. This

arrangement of the feathers gives a balance to the

middle part of the wing, by making it, though
really a pointed wing, take a strong hold on the air,

by means of which it performs the double offices of

wheeling and floating much better than if it. had been

wholly adapted for either of them. The kite is a

light bird in proportion to its extent, being usually in

the female not much more than two pounds and a

half, while the male is smaller and less heavy.
In the full grown bird, the head is dull white,

streaked with dusky lines ; and the feathers on the

neck are pointed, and capable of being partially
erected. The upper parts are brown in the centre of

the feathers, and reddish orange on the margins ; the

under parts are reddish orange, with stripes of dusky
brown on the thighs and belly. The female is not so

brown as the male bird, and there is often a tinge of

greyish ash in her general plumage. The young,
before arriving at maturity, is much redder, the male
bird especially, than the full grown ; and it is in this

state that it has been described as a different species ;

though there is often so much difference of tint in the

male and female when full grown, as to have pro-
cured for the one the name of the red kite, and for

the other that of the grey kite ; but they are the

same species notwithstanding this, and we have no
certain evidence that there is any specific difference

of kite in Europe ; and the same species with which
we are familiar in this country is found in man}' parts
of Asia and Africa.

The kite is indeed a ranging bird, not only in its

ordinary feeding, but, as is generally understood, in

seasonal migration. In winter it is but rarely seen,
and seldom if ever in the neighbourhood of farm-

yards and houses ; for as it has not sufficient courage
for attacking full-grown fowls, it does not pay its

visits until the spring broods are hatched. All birds

of prey are comparatively little seen abroad over the

fields during the winter. The resident ones are then

chiefly in the fastnesses of the woods and wilds, which

are much more productive in the winter season than

the open grounds, both for the preyers and the animals

on which those preyers feed. On this account it is

often supposed that species quit the country during
the time when they live in concealment in it ; but

notwithstanding this, it is probable that, in some parts
of Europe at least, kites may migrate during the

winter, and resort to Egypt, which is then the general
retreat of very many birds. This opinion was main-

tained by the ancients, and the kite is enumerated

among those birds which appeared in numbers in

Greece during the spring ; and Greece is known to

be a great resting place for birds, both in their north-

ward and southward migrations. It is not understood

that the same constancy of attachment is found in the

kites which characterises, in so remarkable a manner,
those diurnal birds of prey which are known to be

permanent residents, and which form an interesting

feature in their character. Male kites, though not

the most warlike of birds, yet sometimes exhibit con-
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siderable symptoms of pugnacity during the early

part of the pairing season. Their strifes have not the

dashiiiLT style about them of those of the gallinaceous

birds, nor oven of the ruff, but still they do contrive

to pull and scratch at each other ; and as this is cer-

tainly not done in order that the victor may eat the

vanquished, we can assign no natural cause for those

battles except that they are affairs of honour con-

nected with the females ; and as it rarely happens
that there is any battling of this kind between animals

which are constant in their pairing, the most rational

conjecture is, that the pairing
1 of the kite continues

for only one brood.

Considerable labour is bestowed in forming the

nest, and no little "of instinctiveness in the placing of

it. It is usually in the fork of a thick tree, where it

is concealed by the natural branches ; and it is more
elaborate than the nests of birds of prey generally.
The external part is formed of twigs, thickly wattled

together, and the interior is lined with wool, hair, or

other soft and warm matter. The eggs are generally
three in number, fully larger than those of the do-

mestic hen ; they have sometimes a few dark blotches

near the thick end, but at other times they are all over

of a dull white colour. The young remain a long time

in the nest, and as they feed greedily, the old birds,

more especially the female, have severe labour in

finding food for them; and it is during this time that

they invade the farm-yards with the greatest audacity,

though even then they do not venture to attack a bird

capable of showing any resistance.

The kite, though its motions in the air are free

and graceful, is not in the habit of preying there,

even for any sort of creature. It feeds on the ground,
or sometimes even on the surface of the water, from

which it can twitch up a floating animal substance

with great dexterity. It is on the young of the

most timid animals that the kite chiefly feeds, the

young of all descriptions of game birds, and also the

young of hares and rabbits, and on larnbs in the very

early state, more especially if they are sickly. Mice,

insects, worms, and snails, it attacks and destroys in

vast numbers ; and no kind of carrion comes amiss

to it. This last property recommends it to the pro-
tection of the inhabitants of those towns which are in

warm countries, where putrefaction comes on rapidly.
In Turkey, and also in some parts of Egypt, it enjoys
a sort of domestic life in this way. The birds are

numerous, hovering about, or resting on the houses,
and they are instructed so that they answer to a

whistle, which is the signal for them to descend and
clear the ground. Kites are seldom seen in or over

towns in any part of Britain at the present day, but

the case was different formerly, when less attention

was paid to cleanliness. Not longer ago than the

time of Henry VIII. numerous kites supplied the

trade of scavengers in London ; which trade was
found a nourishing one for them, and a necessary one
for the people. Indeed, in all countries where clean-

liness is neglected in towns there is a necessity for

scavenger birds, and for kites among the rest, which
ceases when there is a better system of management ;

and in those towns of the east and south which are

still subject to infectious diseases, there is no doubt
that those diseases arc rendered less frequent than

they would be by the labour of those birds ; and the

rapid motion, the quick eye, and the ravenous appe-
tite of the kite, conspire to render it one of the most
serviceable of the whole.

But it is in the free air where it has scope, and its

necessities require the complete exercise of its powers,
that the kite appears to the greatest advantage ; and
therefore we shall quote a short description of it from
Mudie's " Feathered Tribes of the British Islands."

"The kite," says Mr.Mudie,
"
has, from the extent of its

'

wings and tail, very great command of the atmosphere
i
and possession of itself in that element. It does not

beat along in straight lines, but wheels in curves,
which it is constantly opening and closing.and always

i in a smooth and graceful manner, without any jerks ;

and if it were possible to trace a day's path of a kite,

it would be a very fine specimen of looped curves.

The kite can hover a long time over the same spot,
with very little exertion of the wings, and though
there is a fresh breeze ; and there are times (probably
when it has lost sight of some prize on the ground, or

discovered that the prize over which it was hovering
was no prize at all) at which it will 'give itself to

the wind,' and drift to leeward in very beautiful style,
and apparently with complete self-possession. Crows
often do the same, especially upon the elevated moors,
where prey is but scanty, and they have been long

contending with the wind. Kites will also sometimes
turn down the wind to escape the more powerful
falcons, which, though they do not attack the kite,

often frighten it, and make it lose its prey ; and as

going down the wind is not a habit of the falcons,

the kite gets away from them by the manoeuvre.

That manoeuvre, though held in great contempt by
the falcon, is by no means an ungraceful or uninter-

esting one: the bird rides lightly on the wind, but

retains its self-command, so that it can take a new
direction whenever it pleases. The axis of its body
is placed at an angle to the wind, which is smaller in

proportion as that is stronger j and the windward

wing is elevated, so that the wind takes the under at

an angle, and tends to raise the bird obliquely up-
ward while its weight presses downward and coun-

teracts. When looked at, the bird always has, in

these cases, the appearance of descending as it drifts.

But that is an optical deception, for all things that

are higher than the eye appear to descend as they
recede, even though they are rising ; and the kite

may often be observed to have gained height, while

thus appearing to float downwards. If on those

occasions an alarm is given, the bird hauls closer to

the wind and makes off."

The kite, from its peculiar appearance, and even
from its predatory habits, is a bird which has attracted

very general attention, and in consequence received

no inconsiderable number of provincial names. One
of the most common of these, and also one of the

most descriptive of the general air of the bird, is the

"glead," differently pronounced in different parts of

the country ; but always having the same name, being
formed from the active participle of the verb to glide
or slide along smoothly. But in many districts a

qualifying epithet is thrown in
;
and it is styled the

"
greedy glead," the adjective being as expressive of

its general appetite as the substantive is of its air and
manner when floating on the wing.

SWALLO-W-TAILED KITE (M. fiiTcatus). This is

an American species, and has been sometimes de-

scribed as a hawk, and sometimes as a kite. It is

chiefly insectivorous ; and its gliding habit and power
of turning are certainly more rapid, though not so

soft as those of the common kite of Europe ; unlike

that bird, however, it feeds on the wing, seizing in its
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flight the larger insects which often crowd the trees

in the American forests. In the capture of these, its

action is very similar to that of the swallows; but as

its size and power are both much greater, it has

more dash about it ; and a hen, seen on the wing,

might perhaps be mistaken for some giant swallow

in very different livery from what the rest of the race

usually wear ; yet the bill, the talons, the feathering

of the legs, and the whole appearance- of the bird,

point clearly at the class to which it belongs. Wilson

mentions that its favourite food is a species of lizard,

remarkable for the rapid changes of its brilliant colour,

and also of the little green snake which feeds upon
this lizard. The one pursues the other to the re-

motest extremities of the twigs ; and the kite, which

is beating about, captures them both. According to

Wilson,
" the swallow-tailed hawk measures two feet

in length, and upwards of four feet six inches in ex-

tent ; the bill is black ; cere yellow, covered at the

base with bristles ; iris of the eye silvery cream, sur-

rounded with a blood-red ring; whole head and neck

pure white, the shafts fine black hairs ; the whole

lower parts also pure white ; the throat and breast

shafted in the same manner ; upper parts, or back,

black, glossed with green purple ; whole lesser coverts

very dark purple ; wings long, reaching within two

inches of the tip of the tail, and black ; tail also very

long and remarkably forked, consisting of twelve

feathers, all black, glossed with green and purple ;

several of the tertials white, or edged with white, but

generally covered with scapulars ; inner veins of the

secondaries white on the upper half, black towards

their points ; lining of the wings white ; legs yellow,
short and thick, and feathered before half way below

the knee, claws much curved, whitish ; outer claw

very small. The greater part of the plumage is white

at the base ; and, when the scapulars are a little dis-

placed, they appear spotted with white. This was a

male of perfect plumage. The colour and markings
ot the male and female are nearly alike."

There are several other species which have been

noticed in different parts of the world, especially in

southern Asia, Australia, and America ; but they do

not appear to differ greatly from the common kite in

the more essential parts of their characters, so that very
brief notices of them are enough for popular purposes.

GOVINDA KITE (M. Govinda). This species is

found in the Deccan, and probably in most other

parts of India. It has the head, neck, and under

part of the body reddish brown, with dusky lines in

the centre of the feathers ; and the upper part brown,
the tail much forked, and marked with obscure bars.

It floats much about in the air, and is fully more

daring than the European kite. The length of the

body is two feet two, and that of the tail eleven.

The wedge-tailed kite is a native of Australia, and
the Riocourt's kite is a species of the Cape.
KNIGHTI A (R. Brown). A genus of plants of

which only one species is described, and found in

New Zealand. It belongs to the fourth class of

Linnaeus, and to the natural order Proteaccee.

KNOWLTONIA (Salisbury). A genus of curious

herbaceous plants, natives of the Cape of Good Hope,
belonging to Ranunculacece. They are cultivated

in the green-house, and increased by seeds or by
dividing the roots. They are allied to and resemble
the genus Adonis,

KOALA. The pouched bear of the Australians

(Phascolarctos), but more correctly expressed by its

native name of koala. It is a marsupial animal, and

rather peculiar both in its structure and its habits.

Koala.

tt is an animal about the size of a middling dog, of
>
r

ery curious expression and formation in some of its

parts. Its head is round, terminating in a distinct

nuzzle, formed for turning up the earth, and having
the nostrils, in the point, with entire margins some-

hing resembling those in the hog. The eyes are

nearly round, the ears a little pointed, covered with

ong hair, and having the opening turned toward the

front. The body is rather clumsy in form according
to the accounts, and by no means fitted for quick
motion. The fore legs contain five toes on each,
which act two against three, namely, the thumb and
next one against the remaining ones. The meta-

carpal bones in those feet are very small, and thus

the toes appear to spread out not very unlike those
of a bird, to which they have also some resemblance
in the shape of the claws, which are sharp and a

good deal crooked, but not retractile. The hind feet

have no claw upon the thumb, and those on the other

toes are smaller than in the fore feet, while the toes

themselves have not the opposite action of the fore

ones. There are six incisive teeth in the upper jaw,
of which the two in the middle are longer than the

rest, and there are two in the under jaw. In some of

the specimens which have been examined, there have
been no canines in either jaw, whereas in others there

have been small ones in the upper. There are four

grinders with tuberculated crowns on each side of

both jaws, and two false ones on each side of the

upper one ; but they are wanting in the under. The
habits of the animal are obscure ; but from the struc-

ture of its mouth, and its timid nature, it cannot be

regarded as carnivorous. Insects, and probably also

vegetable matters, form the chief part of its food. It

is expert in climbing trees ; for which purpose the

particular structure of the fore feet, and the sharpness
of the claws with which the toes of these are fur-

nished, adapt it very well. It is also said to burrow
in the ground, but its feet are by no means well

suited for digging ; and the probability is, that it

takes up its abode in holes which it finds ready pre-

pared. There is no want of such shelters in the

woods of Australia, for most species of trees there

are prone to get hollow, and very many of the

smaller native animals take up their abodes in those

hollows. The koala is, as we have said, an animal oi

mild manners, and the female is attentive to the

young one, which it continues to carry about for a
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long time after it is brought forth, the young being
seated on the shoulders and neck of its parent, where
it holds its place very firmly, and lives and reposes
there, except when the mother suckles it, until it is

strong enough for finding its own food. Not much
is known of its disposition and habits, and it seems so

peaceable a creature, that there is probably very little

to be known. Indeed, all the native mammalia of

New Holland, though they are singular, are inferior

in the development of their system of sensation to

those of every other part of the world, and their

resources are so few, that they will gradually dis-

appear as the country becomes more thickly peopled.
KURTUS. A genus of spinous finned fishes,

belonging to the family with scaly fins, and occupying
a place in the system intermediate between the

dorees and the coryphenes. They are surface fishes,

included in the very extensive family of the mackerel,
which includes many of the fast swimming and richly
coloured fishes of the tropical seas. Of the genus
under consideration only one species is known,
Kurtrts cornutus, so called from a small curved horn
which stands in front of the dorsal fin. The dorsal

fins are not very long, but the ventral and anal fins

are well produced. The scales over the whole body
are so minute, that they cannot be observed upon
the dried skin. They are very richly coloured, being
silvery of brilliant lustre, with golden spots on the

back. The pectoral fins are gold colour with red

margins ; and the remaining fins are very brilliant

sky blue, bordered with yellow or with white. The
body is very much compressed, and its cavity is

remarkably short. The fish is rare, however, even in

the tropical seas ; while in those of the temperate
countries there is not a specimen. It is not a large
fish, never exceeding a foot in length, and generally
not much more than six inches. Still it contributes,

along with other nearly allied genera, of which the

colours are also very brilliant, to give no small degree
of interest to the water in the tropical seas ; and as the

water there is not only clear in most places, but much
better illuminated by the more direct light of the sun,
the brilliant colours of the fishes are shown off to

great advantage as compared with any thing which
we can witness near our own shores.

KYDIA (Roxburgh). A genus of East India

trees, belonging to the class Monaclel/ibia, and to the

natural order Byttneriacca;. It succeeds in our stoves,
and is propagated by cuttings.

LABIA (Leach). A genus of dermopterous
insects, having for its type the little earwig. See
FORFICULA.
LABIAT^E. A large natural order, containing

a portion of Diandria Monogynia, and the whole of

Didynamia Gymnospermia of Linnaeus. The plants of
this order are characterised by their didynamous
stamens, four little nuts or naked seeds, single style,
and irregular corolla. They are mostly natives of

extra-tropical countries, although under the form of

Hi/ptis, Anisomcles, Leucas, Ocymum, Sfc. ; they are
found in the hottest zones of jthe world. Many are

extremely odoriferous in the leaves ; some bear
handsome flowers ; but a great number are only
weeds.

This order, by some writers, is called Menthaccts,
and the strict adherence to the normal characters of
this type must be obvious to every one. Indeed, so

striking is their similitude, that Jussieu observed
NAT. HIST. VOL. III.

they might be considered as forming a vast but single

genus ; and to this uniformity of structure may per-

haps be attributed their equally remarkable similitude
in properties. None of the Labiates are poisonous,
nor are any even suspected of being injurious ; the

betony is the most acrid of the whole. Scarcely any
are used as ordinary food, although many form grate-
ful condiments ; the stachys and the basil being per-
haps the only ones that are esculent as pot herbs.

They are all more or less fragrant, most are sweet

scented, but some are fetid. Their odours are in ge-
neral owing to the essential oils which are secreted
in abundance, and found in numerous receptacles on
their leaves and stalks. M. Fee observes, that odo-
riferous plants exhibit three remarkable variations.

In some the aromatic principle is free, and then it is

dissipated by drying ; this occurs chiefly in the
tuberose and jasmine, and it is not communicable
either to water or spirit, and seems to be artificially
retained only by the aid of fixed oils ; and occasionlly,
as in the lily and narcissus, it cannot be retained at

all. In some, the aromatic principle is in union with,
Cr is peculiar to, the essential oil, with which the
utricles or cryptae are replete ; and in this form it is

miscible with water and alcohol, but scarcely with
fixed oils. In'others again, it is in combination with
a resin, or gum-resin, and then it may be collected in

concrete masses by wounding the plants, or if by dis-

tillation, it deposits camphor after standing for some
time. The fragrance of the LabiatfE is dependent on
an essential oil, or odoriferous principle of the latter

kind, and their oil is remarkable for the quantity of

camphor it contains.

LABIDURA (Leach). A genus of dermopterous
insects, having for its type the gigantic earwig. See
FORFICOLA.
LABIO. A genus of molluscs established by

Ocken, but named by Lamarck MONODONTA, under
which it will be further described.

LABLAB (Adanson). A genus of plants chiefly

tropical, some of which are cultivated for their pods
and seeds in China, India, and Egypt. They are

climbing annuals, and belong to the natural order

Leguminosa;. This genus formerly belonged to Do-
lichos.

LABROIDE^; the Wrasse family. A family of

spinous finned fishes, belonging to the grand division

which have labyrinths in the bones of the pharynx.
They obtain their name from the great enlargement
of the lips, which form a sort of roll on each jaw, be-

yond which the teeth stand obliquely forward ; and
so remarkable is this character, that if one of the

family has been carefully examined for only once,
there is never any difficulty in distinguishing the other

members of the family. The body is oblong, scaly,
with a single dorsal fin, supported by spinous rays in

the anterior part, and generally with a transparent
membrane. There are three divisions of the pharynx,
the two upper ones close on the bones of cranium,
and the lower one larger than any of these ; but they
are always armed with teeth, which are sometimes

placed like pavement, and at other times pointed, and
on the margins of the laminae. Their gill-lids are

toothed, and the gills consist of five rays. The teeth
in the jaws are conical, and those of the fore part the

longest. The stomach is a simple cul-de-sac, but it

joins the intestine without any caecum. The air

bladder is simple and very strong.

They are fish of average size, but very active in

B
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their habits, and of that moderately elongated form

which we arc in the habit of associating with our

common notions of a fish. They are found most

abundantly on rocky coasts, and are in fact the rock

fish prope'rly so called, feeding upon Crustacea and

inollusca, which the peculiar form of their mouths

enables them readily to pull down from the rocks, or

otherwise to seize, while their strong teeth enable them

to break even hard shells without difficulty.

They are found in the seas of almost every region

of the globe, from the Equator to Greenland ; but

they are far more abundant in the warm seas than

even in the temperate ; and in the cold seas they are

comparatively rare. Their flesh is, generally speak-

ing, agreeable ;
but their haunts are too peculiar for

admitting of their being commonly seen in the fish

markets of Britain. They do not frequent the sandy
or muddy bays, nor the banks upon which ground
fishes congregate, but are confined to the clear water

among the rocks ; and, therefore, the bold shores of

Cornwall are the places of the British seas where they
are most frequently met with. The whole of them

are dressed in splendid attire ; their scales are as

splendent as polished metals ; and their colours have

all the beaming lustre of precious stones when the

light falls obliquely upon them. There are many fine

species in the Mediterranean ; but their grand resort

is among the islands which stud the vast expanse of

the Pacific ; and some of the species which occur

there are of extraordinary beauty. They do not all

agree in every particular, so that it becomes necessary
to divide them into sub-families, or at all events into

genera.
We shall briefly mention the distinguishing cha-

racters of these genera, as the species are too many
for our enumeration ; and, having done so, we shall

more particularly notice at least the leading ones which

frequent the British seas.

First, Labrus, properly so called. They have no

spines, nor marginal teeth to their gill covers, and no

appendages to the tail ; the cheeks and gill covers are

furnished with scales ; the body is oblong, and the

lateral line is nearly straight. They are most abun-

dant in the Mediterranean as European fishes ; but

they are also found as far to the northward as the

coast of Norway.
Second, Julis, is readily distinguished from the for-

mer by having the cheeks and the gill covers with

smooth skin, and without any scales ; their lateral

line is strongly bent upwards, toward the termination

of the single dorsal fins. Several species are found

in the temperate seas ; but there are many more in

the Pacific, and thore they are remarkable for the

richness of their colours. One very beautiful species

belonging to this sub-division, occurs in the Mediter-

ranean, the Archipelago, and also the Red Sea,

always among the rocks and in clear water, so that

the play of their rich colours can be seen to the

greatest advantage. The general colour of its body
is bright violet, marked along its side by a zig-zag
band of brilliant orange, and having the dorsal and

anal fins marked with three bands, the first yellow, the

second red, and the last blue. It is but a small fish,

seldom exceeding six inches in length ; but its flesh

is excellent, and it is easily taken with hook and line.

Third, Crenilabrus. These have the body oblong,
with a single dorsal fin, supponed anteriorly by very

strong spines ; and they have the margins of the gill

flaps toothed, by which they are distinguished from

the first sub-division ; and they resemble that sub-
division in the sides of the head, being covered with
scales. Several of them are found in the Mediter-
ranean, and some are celebrated for the quality of
their flesh.

Fourth, Corictu. These resemble the third divi-

sion in many of their characters ; but they have the
mouth a little protrusile. They are of small size, and
some of them are met with in the Mediterranean.

Fifth, Encilinus, have the head scaly, and the scales
of the tail continued in the basis of the rays. The
lateral line is interrupted immediately under the
dorsal fin. Some doubts remain as to the perfect
correctness of this particular division.

Sixth, Epibulus. The character of these, by which

they are chiefly distinguished from the others, is the
form of the mouth, which is capable of being pro-
truded to some length, in the form of a tube, by means
of which they contrive to suck or draw into their

mouths those small fishes upon which they feed.

Some of these have the body shaped not unlike that

of the carp, and they grow to the length of nine or
ten inches, or sometimes nearly a foot. The lateral

line is interrupted in the same manner as in the last

specimen.
Seventh, Gomphosus, have the head entirely smooth,

or without scales, and the muzzle produced into a
tube with a small opening ; there are but few species
known, and these are inhabitants of the Indian seas.

We shall now notice one or two of the British

species ; because, from the singularity of their lips,
and the beauty of their colours, they are interesting.
BALLAM WRASSE (L. muculatus). This species,

which is not by any meai.s rare on our coasts, is in

some places called the old wife, or old woman of the

sea, and either the family are of inferior quality in

our seas than they are in the Mediterranean, or our
taste is different ; for the flesh of this wrasse is so soft

that the fish is hardly worth taking as a marketable

article, the chief demand for it being from collectors

and students. It frequents the deep holes among
rocks, where it lies in wait among the sea weed,
for those Crustacea upon which it feeds. It is often

a foot and a half in length, and weighs between three
and four pounds. The colour varies both seasonally,
and as it should seem in different individuals. Gene-

rally speaking it is red, passing into yellowish orange
on the under part of the body, ornamented with spots
of bluish green, and having the fins of the same colour

spotted with red. It occurs in many parts of our

rocky coasts, both on the east coast of the islands

and on the west, but more abundantly on the latter,

because it is more rocky. We quote a very accurate

description of one, from Yarrell's excellent and accu-

rate Natural History of British Fishes. " The length
of the head," says Mr. Yarrell,

"
compared to the

whole length of head, body, and tail, as one to four ;

the depth of the body alone equal to the length of

the head ; the lower edge of the scaly portion of the

cheek rounded, the scales only half as large as those

on the operculum; preoperculum without scales, the

horizontal and vertical edges forming an angle some-
what obtuse, the ascending line being oblique, the

margin entire ; operculum broad, covered with large

scales, and ending in a membranous projection over

the upper part of the origin of the pectoral fin. The

pectoral fin broad and rounded ; the membranes con-

necting the rays of all the fins spotted with verditer,

i
rather inclining lo blue than green ; the fin rays red-
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dish orange, with six or seven scales in succession

between each ray of the caudal fin. Back and sides

bluish green, paler on the belly ; all the scales mar-

gined with orange red, the margins varying in breadth

in different specimens, and thus producing the preva-
lence of the blue or orange colour ; six rows of scales

between the lateral line and the middle portion of the

dorsal fin. Head and cheeks bluish green, reticu-

lated with orange red lines ; lips flesh colour ; about

eighteen teeth in each jaw, conical, those in front the

longest ; the tail slightly rounded at the upper and
under corner, the top dusky."

GREEN-STREAKED WRASSE (L. lincatus). This

species sometimes makes its appearance upon the

British shores, but very rarely ; it is understood,
however, to be the same species which is common in

the Mediterranean, and known there by the name of

the parrot fish. Its ground colour is a tine grass

green, deeper on the back than in any other part, and

passing into greenish yellow on the belly. There is

a stripe of bright blue passing along each side from
the head to the tail ; but this is said to be a character

of the male only, the female being uniformly green
in all the upper part. The fins are also green. The
body is rather lengthened, and more oval than the

former species. The upper jaw is longer than the

lower, and both jaws are furnished with teeth, those

in the front being largest. It visits our shores, at

least the shore of Cornwall, the only one on which
it has hitherto been observed in the summer season ;

but it is little known even to the fishermen, and is a

subject of curiosity rather than of use.

THE BLUE-STRIPED WRASSE (L. voriegatits'),
is not

so rare upon the British shores as the former, and it

is pretty common on the south and east of Ireland.

The general colour of the body and head is orange,

varying from orange red to orange yellow, palest on
the belly, and striped with bright blue on the sides.

The eyes are orange and blue ; the membrane which
connects the first twelve rays of the dorsal fin is blue

with an orange margin, and the remaining portion of

that fin orange with blue spots; the rest of the fins

are orange with blue tips. This one grows to the

length of a foot, which is considerably more than the

species immediately preceding. Different specimens
are subject to considerable varieties of colour, but

they are all very beautiful ; indeed, in so far as colour

is concerned, this is one of the most splendid fishes

which occurs in any part of the European seas. In

the Mediterranean, where its colours are finer than

they are when it ranges into colder latitudes, it is

sometimes called the peacock fish.

THE SEA WIFE (L. vetida). This species grows
to rather more than a foot in length, and it has the

caudal fin slightly rounded, though not more so than
some of the others. The upper part of the back, the

neck, and the sides, are blue of an intense colour,
and sometimes passing into blackish purple on the

middle of the back. It is marked also with bright

orange, and the head has a tinge of flesh colour more
or less intense. The irides are blue, and so also are
all the fins, with the exception of the tips of the vent-

rals, which are black. This fish is described by some of

the continental naturalists as being common on the
coast of France, and ranging as far north as Norway;
but if this be correct it must pass round the western
side of Britain, as it is exceedingly rare on the
British shores ; and the opposite shores of the Ne-
therlands and Germany are not suited to its habits.

THE RED WRASSE (L. cnmeus). This specie^
occurs on many parts of the British coasts, and also
on those of Norway and in the Baltic. The usual
colours are fine orange red on the upper part, passing
into pale orange on the under. A portion of the

spinous part of the dorsal fin is rich purple, and two

spots on the posterior part of the same fin, and a third
one nearer the tail, are very deep purple. Four spots
of very delicate rose-colour alternate with those three
dark purple ones, and give a very striking character
to the upper part of the fish, from the middle of the
dorsal fin backwards. Its habits do not appear to

differ in any important particular from those of the
rest of the genus. Such are a few of those which

occasionally occur on the British shores.

LABURNUM, is the Cytisus laburnum of Lin-

naws, one of the most beautiful and conspicuous
flowering trees in this or any other country. It is

said to be a native of Switzerland, and was introduced
into this country as far baclt as 1596. It is scarcely
necessary to add that it belongs to Lcgitminosfc.LAC INSECT. A small annulose animal, inha-

biting the East Indies, belonging to the genus Chcrmes,
of which the female is large, unwieldy, and destitute
of wings ; and the male small, provided with two

wings, and a pair of slender filaments arising from the

extremity of the abdomen. It derives its specific
name, Chermes Lacca, from the substance called lac,

which is found upon several trees and shrubs in the
East Indies, and which is of considerable use in

various manufactures, being employed in its manu-
factured state in the making of sealing wax, varnishes,
&c. ; it is also the basis of the French polish, and is

used in manufacturing waterproof hats. Dr. Rox-
burgh has published a detailed account of this insect
and its production, in the Philosophical Transactions
of the Royal Society.

" Some pieces of very fresh-

looking lac," observes this author,
"
adhering to small

branches of mimosa cinerea, were brought to me from
the mountains. I kept them carefully iifwide-mouthed
bottles, slightly covered ; and fourteen days from the
time they came from the hills thousands of exceed-

ingly minute red animals were observed crawling
about the lac and the branches it adhered to, and still

more were issuing from small holes on the surface of
the cells. By the assistance of glasses small excres-
sences were also observed interspersed among these

holes, two regularly to each hole, crowned with some
very fine white hairs, which being wiped off, two
white spots appeared. The animals, when single,
ran about pretty briskly; but in general, on opening
the cells, they were so numerous as to be crowded
over one another. The substance of which the cells

were formed cannot be better desribed, with respect
to appearance, than by saying that it is like the

transparent amber of which beads are made. The
external covering of the cells is about the twenty-
fourth part of an inch in thickness, it is remarkably
strong and able to resist injuries ; the partitions are
much thinner. The cells are in general irregular

squares, pentagons, and hexagons, about an eighth
of an inch in diameter, and a quarter of an inch drop ;

they have no communication with each other. All

those opened during the time the animals were issuing
from them, contained on one side, which occupied
halt' the cell, a small bag, filled with a thick jelly-like
red liquor, replete with what I take to be the eggs.
These bags adhere to the bottom of the cells, and
have each two necks, which pass through holes in

B2
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the outward coat of the cells, forming the excrescences

we have mentioned, ending in some fine hairs. The
other 1ialf of the cells have a distinct opening, and

contain a white substance, like a few filaments of

cotton rolled together, and a number of the little red

insects themselves crawling about ready to make
their exit. Their portion of each cell is about one

half, and I think must have contained nearly one

hundred of these animals. In other cells less forward

I found a thick red dark blood-coloured liquor, with

numbers of exceedingly minute eggs, many times

smaller than those found in the small bags which

occupied the other half of the cells." In the pre-

ceding account it is evident, from the close relation-

ship existing between the lac insect and the common

species of coccus of our own country, that the cells

above described were in reality the female insects.whose

bodies serve as a covering for the eggs in our species,

which are enveloped in a kind of cottony secretion,

in the midst of which the young insects just hatched

may occasionally be found, and the " minute red

aniWls" were unquestionably the larva? of the lac in-

sect, of which the development of the males, furnished

with wings, &c., is perfectly analogous to that of the

coccus adonidum ; whilst, on the other hand, the

female, as it advances in age, loses its activity, and

becomes a shapeless mass. We give this explanation,

although Roxburgh has shown the transformations of

what he terms the female, but which we do not hesi-

tate to state is the male insect ; and this is the more

important, because the male insects contribute in no

degree to the producing the material called lac.

Lac is known as an article of commerce under three

distinct names : stick lac, which is the original state

in which it is found adhering to the twigs ; seed lac,

from which the red colour has been extracted, by
immersion in water ; and shell lac, which is produced

by melting the seed lac, and straining it through
cotton bags over a charcoal fire, and then spreading
it out into thin plates. The red colour extracted, when
the stick lac is made into seed lac, is employed in dye-

ing; it is less brilliant than cochineal, but more durable.

A curious use is made of this material in India,

by forming it into grinding stones, in the following
manner :

" Take of river sand three parts, and of

seed lac washed one part, mix them over a fire, and
form the mass into the shape of a grindstone, having
a square hole in the centre, cement it to an axis with

melted lac, heat the stone moderately, and while re-

volving rapidly on its axis it can be easily formed into

a circle." Polishing grindstones are also formed by
mixing two parts of sand, passed through fine muslin,
with one of lac ; these cut very fast. The same com-

position is formed upon sticks, for cutting stones,

shells, &c. by the hand.

LACHENALIA (Jacquin). A genus of beauti-

ful bulbous plants, natives of the Cape of Good Hope.
The flowers are hexandrious, and the genus stands in

the order AsphodclccB. Generic character : calyx of

six petals, bell-shaped ; exterior petals shorter than

the outer, often callous at the point ;
stamens joined

to the base of the petals ; filaments awl-shaped ; an-

thers oblong ; style awl-shaped ; seed-vessel three-

sided, three-celled, and full of seeds. The Lachena-
IICB are green-house plants, thriving in sandy loam
and leaf, or moor-earth, requiring no water when dor-

mant, but a due quantity while growing. They may
be increased by offsets or seeds.

LACTUCA (Linnaeus). A genus of annual and
biennial herbs, many of which are eminently useful

as salad and culinary plants. They belong to Com-

posite. The very many varieties of lettuce now cul-

tivated in our gardens, shows the genus has been

long in cultivation. Indeed the annals of botany
give no certain account either of its introduction into

Britain, or of what country the best sort is a native.

The Lactuca was known to Pliny, and no doubt was

brought to this country by that author's countrymen.
Nothing can be easier than the cultivation of this

salad herb. There is certainly some skill required in

having a constant supply throughout the year, be-

cause the summer-sown plants are not hardy enough
to stand the frosts of winter, and therefore require to

be kept in glass frames ; but all the spring sowings
come to great perfection, if the ground on which they
are sown or planted be moist and rich. It is good
management to sow a little seed in every month of

the year, whence supplies of plants are drawn for

transplanting at every favourable season. For the

earliest spring crops, the seed should be sown under

glass in the autumn ; and when the seedlings are

large enough, they are dibbed out on well-prepared

ground as soon in the spring as the state of the weather
will permit. Successive sowings and transplantings
continue the supply throughout the summer and au-

tumn months.

Cabbage lettuce is much required in French cook-

ing ; and to obtain this in the winter, it is raised on
hot-beds. For this purpose, the seeds of the largest

growing white kinds are sown on a warm border in

August and September. Substantial hot-beds are

made soon after, covered with a frame and lights, and
a good thickness of rich compost. On this lettuce

plants are put at one foot distance from each other,

and as near the glass as possible. Here the plants

spread and grow luxuriantly ; and by the time the

bed gets too cold, the lettuce is all used ; other beds

being made in the meantime, continue the supply.
The upright growing sorts, fit for salads, are called

co&s, and those for stewing are called cabbage lettuce.

LADY-BIRD. The common English name for a.

pretty little coleopterous insect, known systema-

tically under the name of Coccinclla septem-punctata,
Linnaeus. See COCCINELLID^:.
L^EMODIPODA (Latreille). A singular order

of crustaceous animals, belonging to the second sub-

section Edriophthalma (or those with eyes not placed

upon foot-stalks) of the hard-shelled section (Mala-
costraca). These curious insects are of small size,

and have the body in general narrow, elongated, or

linear, composed of eight or nine joints, with the ab-

domen rudimental and furnished with several small

anal appendages. They have four simple setaceous

antennas arising from a three-jointed foot-stalk, the

mandibles are not furnished with palpi, the legs ter-

minated by a strong hook, except the third and fourth

pairs in some species, which are nearly rudimental.

Unlike the other Edriophthahna,ho\veveT, they appear
to respire by means of several vesicles placed at the

base of the four pairs of legs, commencing with the

second or third pair, including those of the head,
which latter represent the four anterior foot-jaws

greatly developed. No other respiratory organs have

been observed. The females, at least in the genus
Cyamus, carry their eggs beneath the second and
third segments of the body, in a kind of pouch
formed of approximating scales. They are all

marine ; according to Savigny, they approach the

Pycnogonides, and thus lead the way from the Crustacea

to the Arachnides.
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The order is divisible into two families .

I. Ci/amidtc (Ovalia, Latreille). Having the body
oval, with transverse segments, and contain-

ing the single genus CYAMUS, which see ; and
2. Caprcllidic (Filifurmia, Latreille). Having the

body long and slender, and the segments
longitudinal. See CAPBELUD^E.

LAGENARIA (Schreber). A genus of creeping
annuals, natives of India, called, from the shape of

the fruit, the "bottle gourd." They belong ;to the

natural order Cucurbitacete, and of course are closely
allied to the common gourds, melons, cucumbers, &c.
The shells of the fruit are converted into many
kinds of vessels for domestic uses. They may be
raised on hot-beds, in this country, as a curiosity, if

required.
LAGERSTRCEMIA (Linnaeus). A genus of

beautiful flowering shrubs, natives of India. Class
and order Polyandria Monogyma, and natural order
Salicaiifc. Generic character : calyx in six divi-

sions, with two bractea at the base ; lobes distinctly
sinuated ; petals six, and clawed, inserted into the
throat of the calyx ; stamens inserted into the tube of

the calyx ; filaments filiform ; anthers oval and in-

cumbent ; capsule surrounded by the calyx, three to

six-valved, three to six-celled, containing winged
seeds. This, the L. Indica, is one of the most orna-
mental shrubs of its native country. They flower

frequently in our stoves, though but feebly. They,
however, flower beautifully if planted in the open air,

against a south wall, and securely defended against the

frost of winter. They are increased by cuttings.
LAGRIA (Fabricius). A genus of coleopterous

insects, belonging to the section Heteromcra, sub-

section Trad/elides, and family MelandryiddS, of Leach,
but forming, according to Latreille, the type of a dis-

tinct tribe, Lagriarice, having the body elongated,
narrowed in front, with the thorax sub-cylindric or

square, the antennae simple, filiform, or gradually
thickened, and inserted in a notch in the eyes, with

the last joint longer than the preceding, especially in

the males, the tibia? narrow, and the fourth joint of

the tarsi bilobed ; the body is soft, and the elytra
flexible. They reside in hedges and woods, and
counterfeit death on being touched. There is only a

single British species, Lagria hirta, which is very
common in the early summer month.
LAMBERTIA (Smith). A genus of New Hol-

land evergreen shrubs, named in honour of A. B.

Lambert, Esq., V. P. Lin. Soc. of London. They
belong to the fourth class of Linnaeus, and to the na-

tural order Proteaccce. Generic character : involu-

crum coloured, one to seven-flowered ; receptacle

plain and naked ; calyx tubular and four-cleft ;

stamens inserted in the clefts ; four scales below the

germen, either distinct or united ; stigma awl-shaped ;

folliculus one-celled ; seeds margined. The Lamber-
tias are treated as green-house plants, potted in light

sandy loam and moor-earth, are impatient of too

much water, and may be propagated by cuttings

planted in sand.

LAMELLIBRANCHIATA. De Blainville's

third order of the third class of malacology. The
molluscs constituting this order are formed, in many
respects, similar to the Acepkalophora ; but their

branchiae are shaped like large semicircular leaves

symmetrically disposed on both sides of the animal's

body ; two pairs on either ; their position is between
the abdomen and the mantle ; the mouth is large, and

transversely placed between two lips, terminated by
sub-branchial appendages.
The shell of these animals invariably consists of

two parts or valves placed on either side of the body,

lying more or less upon each other, and closed or

opened by means of a ligament and adductor muscles.

LAMELLICORNES (Latreille). A very exten-

sive tribe or subsection of coleopterous insects, belong-

ing to the section Pentamera, and corresponding with

the Linnsean genera Scarabccus and Lucanus. In
this group, which was placed by Linnaeus and Fabri-

cius at the head of the insect tribes, are comprised
some of the most gigantic species, such as the hercules

and elephant beetles. The various species figured in

our plate of BEETLES, together with the cockchaffer,

rosechaffer, shardborne beetle, and a vast number of

others to which no ordinary names have been assigned,
are also lamellicorn beetles a term indicating the

principal character of the subsection, derived from

the structure of the antennas, which are always short,

composed of nine or ten joints, and always terminated

by a club generally formed of the three last joints,

which are in the form of narrow plates laid one against
another like the leaves of a book, capable of opening
to a considerable width ; sometimes, however, the

joints of the club of the antennae are much more
numerous ; and in others the outer plates of the club

are so shaped that they form a sort of box, within

which the central plate is shut up. These organs are

inserted in a deep excavation beneath the lateral

margins of the head. The body is generally ovoid,

oval, or rounded ; the outer edge of the anterior tibiae

is toothed ; and the joints of the tarsi, except in some

males, are entire, and unprovided with cushions on

the under surface ; the interior part of the head is

often produced into a shield over the mouth ; and the

mentum is occasionally very large, entirely closing
the mouth from beneath. The mandibles, in certain

of the dung-feeding species, offer a peculiarity not to

be observed in any other coleopterous insects, that of

being membranous. The males generally differ very

greatly from their partners in the extraordinary horns

with which the head and thorax are often provided,
of which some examples will be seen in our plate of

BEETLES, and in our article DYNASTES, wherein the

figure of D. Hercules has accidentally been turned

with the back downwards. It is a curious circum-

stance, that these cornuted male insects are generally
of a much larger size than the females, whereas in

the generality of insects the contrary is the case.

As regards their size, the singularity of their forms,

and the brilliancy of colour of many of the species,

they are amongst the most conspicuous of the beetles.

It is, however, only to those species which feed upon
living vegetable substances in their final state that

the last remark may be applied, since many of the

species which feed upon vegetable matter in a state

of decomposition, and especially such as frequent the

excrement of animals, are generally of a dark brown
or black colour. Some exotic coprophagous species

are, however, as splendidly coloured as the phyllo-

phagous species. From the large size of many of

these species, and especially of those inhabiting tro-

pical climates, it must be evident that they must be

eminently serviceable in clearing away decomposing
vegetable matter, in which the larva? in general reside.

These larvae are thick fleshy grubs, having the body
long, semicylindric, transversely rugose, of a dirty
white colour, with the head armed with powerful jaws
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for biting,and other partsof the mouth and two antennae.

The body is composed of twelve rings, of which the

hist is the largest, and to the first three of which six

sral v legs are attached ; each side the body is fur-

nished with nine spiracles ; the extremity of the body
is rounded and generally curved towards the breast,

so that the back being convex or arched, the larvae

cannot, conveniently stretch themselves in a straight

direction ; they consequently crawl but badly, con-

stantly tumbling to one side or the other ; but the legs

of these larva; arc not walking legs, neither do their

habits and localities require any such powers ; so that

the apparently awkward form of the body is seen,

when these are taken into consideration, to be not so

unnatural as was at first supposed. They feed upon

dung, manure, rotting bark, the roots of vegetables,

&c.. so that being in the midst of their food, powerful
locomotive organs would be useless. Still legs are

needed in order to enable the larvae to make their

way through the food. An idea may be obtained of

the general form of these grubs from the figure of the

preparatory stages of Cetonia, given in the article

CETONIID^E, or that of the larva of Trichius, figured

in the article INSECT ; sometimes, as is the case with

the larva of the cockchaffer, considerable damage is

produced by their ravages. In some species the

larva state extends for three or four years, at the ex-

piration of which they form, in their retreats, an oval

or elongate cocoon, composed of earth or the remains

of the materials which they have devoured, and which

they agglomerate together with a secretion which

they emit for that purpose.
The nervous system of these insects, as considered

in the larva and imago states, is subject to very re-

markable variations, the ganglions being less nume-

rous, or rather the greater number being confluent in

the perfect state ; the two posterior emitting a great
number of elongated filaments, disposed like rays.

The digestive system, as in all herbivorous insects, is

considerably elongated.
In the new edition of Dejean's Catalogue, we find

2060 species of lamellicorn insects noticed ; of this

number, scarcely more than a twentieth part occur in

this country, and of these the majority are of small

size ; but in our native list are to be mentioned the

cockchaffer and stag-beetle, two of our largest coleo-

pterous insects. But those are comparatively of

email size, when placed in contrast with some of the

exotic species. This group of insects has formed the

subject of a most elaborate treatise by Mr. MacLeay,
forming a portion of the Horae Entomologicae, by whom
the intimate relation of the HisteridtE with the Luca-

nid<e (Recticera, Thalerophaga, MacLeay) was proved,
and by whom the Petalocera, or that portion of the

lamellicorn beetles corresponding with the Linnaean

genus ScaralxEus, was divided and arranged as follows.

Petalocera.

By this diagram, which in some degree illustrates

the quinarian views and theory of Mr. Mat-Leay, it

will be seen that the Petalocera are divisible into two

groups, named Thalerophaga and Saprophaga, from
the difference in their haliits, the former feeding upon
leaves and the latter upon moist decaying vegetable
matter; that each of these two groups is divisible

into five families ; that these five families are allied

together in such manner that they form a circle ;

and that the opposite families in each circle oH'er

certain resemblances of analogy not only from the

general form of the species, but also from the struc-

ture of the mouth, and consequently in the manner
of living.
The following are the characters of the ten families

into which Mr. MacLeay divides the Linnaean Sca-

rabtei, with their corresponding groups according to

Latreille. We shall defer our observations upon the
lucanideous portion of the LameUicornes, until we
arrive at the article LUCANUS.

PETALOCERA, Dumeril ; SCARAB^US, Linnaeus ;

antenna? not elbowed, with a lamellate club ; mandi-
bles generally concealed.

A. Sftyrop/taga. Leas strong, the posterior pair
remote, tibiae broad, elytra often coyering
the anus.

*
Coprophagi, dung feeders ; maxillae with mem-

branous lobes, and therefore living upon juices, and
as it were by licking their food.

1. Gcotrujiidts, MacLeay (Arcnicoles gcolrttpi-

dcs, Latreille); mandibles corneous por-
rected ; feed upon moist excrement ;

reside under dung or in boleti ; digging
under ground.

2. ScarabizidcE, MacLeay (Coprophagi srarn-

bceides, p. Latreille); mandibles membran-
ous, concealed under the clypeus, palpi

hairy with the last joint small ; feed upon
moist excrement ; reside in dung ; fly in

the twilight.
3. Apkodiidee, MacLeay (Coprophagi scara-

baiides, p. Latreille) ; mandibles membran-
ous, concealed, palpi naked with equal
sized joints; feed upon moist excrement ;

reside in dung ; fly in the sunshine.
** Xerophaga, feeders upon rotten vegetable mat-

ter ; maxilla? horny, and therefore live on a more
solid species of food, and by mastication.

4. Trogidae, MacLeay (Arcnicoles trogides, La-

treille) ; muxillae with two lobes, and a

corneous curved tooth, anus covered
; live

in sandy places ; feed on putrid matters.

5. DynastultE, MacLeay (Xyloj)hili, p. La-

treille) ; maxillae dentate or unarmed, with

one lobe, anus naked ; feed on wood ;

reside in rotten wood, or under bark.

B. Thalerophaga, legs more slender, tibiae narrower,

elytra seldom covering the anus.
*

Phyllophaga, leaf-eaters ; maxilloe corneous.

t>. Anoplognathidte. MacLeay (1'hyllophagi, p.

Latreille); maxillae dentate or unarmed ;

labrum triangular.
"7. Mclolonthidae, MacLeay (Phyllophagi-\; p.

Latreille) ; maxillae dentate ; labrnrn

linear or emarginate.

t There is an evident error relative to this group in the Regrne
Animal, second edition, vol. iv. p. 558, line 1, where the Melu-
lontliidrxare referred to the Xylophili instead of the Phyllof>/iagi.
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**
Anthohii, feeding on sap or the nectar of flowers;

maxilla with membranous lobes.

8. Glaphiiridce, MacLeay (Anf/iobii, Latreillej;
mandibles concealed under the elypeus,
corneous, labrum exserted ; probably biting
the petals of flowers.

9. Cetoniidd'. Mac Leay ( ^LflitopJiili, Latreille) ;

mandibles concealed under the elypeiis,
membranous ; labruni covered by the

clypens ; sap or honey feeders.

10. Rutdidte, MacLeay ( Xi/'/op/ii/i. p. Latreille) ;

mandibles porrected, corneous ; habits

unknown.
LAMIA (Fabricius). A very extensive and hand-

some genus, or rather sub-family, of coleopterous
insects belonging to the section Tetramera, and sub-

section Loiigicorncs (Cerambi/.v, Linn.), having the

labrum visible, extending across the entire breadth of

the head ; the jaws of moderate size, and alike in

both sexes ; the outer lobe of the maxillae narrowed
at the tip,

and bent over the internal lobe ; the eyes

always notched and the head always vertical, with

the face flattened. Latreille and Serville introduce

into this sub-familv, which thev named Lamiar'ue,
the genus Snpcrdri, and many Fabrician Staiucoru.*.

And in the Auuales de la Societe Entomologiqne de

France, for 1885, is given an entire revision of the

whole sub-family, wherein no less than fifty-three

generic groups are described. So little is, however,
known or described by authors beyond merely struc-

tural details, that it would be useless to give a list of

the names of these groups without their characters,

and these latter would not enter into the plan of our

work : we must therefore refer to our article CERAM-
BYX, wherein we have treated of these insects with

reference to their more general characters and habits

in conjunction with the Cerambycida.
LAM1UM (Linnueus). A genus of European an-

nual and perennial herbs, commonly called archangel.
The flowers are didynamous, and belong to the La-
bialfe. A few of the annual species are admitted into

the flower garden, but the generality are worthless

weeds.
LAMPADIA. A genus of molluscs established

by de Montfoit and now united to that of Lenticulina.

They are microscopic shells, and from that cause

frequently undiscovered.

LAMPREY (Petromyzon, that is, stone-sucker,

from the habit of the fish in attaching itself to stones

by means of its mouth). A genus of cartilaginous fishes

with fixed gills, of which the following are the leading
characters. There are seven gill openings on each side,

on which account the lamprey is sometimes vul-

garly designated the " nine eyed eel." The skin on
the upper and under part of the body is elevated or

produced into a sort of ridge, which to a certain

extent serves the purpose of a fin ; but it has little or

nothing of the structure of a true fin, there being

scarcely any traceable fibres in it ; to say nothing
of regular rays such as those which are found in the

fins of more characteristic fishes ; but that very flexi-

bility of the skeleton, arising from the absence of

salts of lime to which the absence of distinct bones

and jointed articulations is owing, contains in itself a

good deal of compensating power, by enabling the

animal to bend its body readily, and thus turn the

-sive flexures into which it is bent into a means
of progressive motion through the water, which,

though not so rapid as that of those fishes which gain

a momentum at once, is far less fatiguing in the per-
formance. It is highly probable too that the breathing

by means of fixed gills is a much less laborious ope-
ration than breathing with gills which are free, and
which require the constant use of a complicated
muscular apparatus. The particular mode of breath-

ing in the lamprey, and indeed in the whole family
Ci/cJoxtonnts, "round mouth" that is, having the

mouth formed into a real sucker, by means of which
the animals can adhere to that on which they feed,

and feed at the same time is not very well under-

stood in the whole of its details ; for though it is

not probable that the respiration is suspended always
when the animal thus adheres, yet it is not easy
to see how a circulation of water, so as to bathe the

branchial appendages in the walls of the cells, can be

carried on. Lampreys, however, live both in the sea

and the fresh waters, and are very tenacious of life.

There are one or two species, and probably there

may be more of fishes which are so obscure in many
of their habits.

THE LAMPREY, OR SEA LAMPREY (P. marimts), is

found in the seas of all the temperate parts of the

northern hemisphere-, and to a considerable distance

eastward in the Mediterranean ; but it does not reach

the seas of the Greek peninsula. Whetherthe current

of cold water which sets southward from the Black

Sea, and which, during the melting of the snow on
the southern Alps is also rolled down in great
volume by the Po, may prevent the appearance in

those seas of a fish whose sense of temperature is

understood to be delicate, it is not easy to say ;

and, indeed, the physical causes of the geographical
distribution of fishes are matters of which we know
but little. It is found on the shores of Spain, France,
and England, and those of Europe as far north as

Norway. It is also found on the opposite shores of

America, and in the northern part of the Pacific. The

lamprey grows to the length of at least three feet. Its

motion very much resembles that of a serpent, only
it is more in the horizontal plane, and the body of

the fish is remarkably light and flexible. The skin

is soft and covered with a viscous secretion, and by
many the flesh is highly esteemed. Those who are

most recherche in this fish, and it has been a favourite

with epicures for a very long time, consider it as in

highest condition when the fish begins to ascend the

rivers for the purpose of depositing its eggs. The
Romans, during the progress of that excessive and
un philosophical luxury which ended in their down-

fall, were particularly fond of this fish
;
and in the

spring, when it was first found in the mouths of the

rivers, a lamprey of moderate si/e used to sell in

Rome for ten pieces of gold. The skeleton of the

lamprey, which is a very rudimcntal cartilaginous
imitation of a vertebral column, shows some remark-

able seasonal changes. When the animal begins to

ascend the rivers, it is so gelatinous and soft as to be

hardly distinguishable ; hut when the lamprey has

been for some time in the fresh water, the skeleton

becomes a much more firm cartilage, and loses the

transparency which it had at the first, when at the

same time the flesh has degenerated very much in

quality.
THE RIVER LAMPREY (P. fiuriatilis], is a smaller

species than the former and abounds in the fresh-

water lakes and rivers of the northern countries ;

though it is not very clearlv ascertained whether it

in every situation migrates beween the fresh waters
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and the sea ; that it does so in many instances is

is certain, and the probability is, that it may do so in

all. It is therefore scarcely correct to call the one

the sea lamprey, and the other the river one, because

both visit the rivers and the sea alternately. The

larger one is marbled with brown, yellow, and black ;

and the smaller one is bluish on the upper part and

silvery below ; and while the first grows to the length
of three feet, the other is rarely found measuring

twenty inches in length. They both ascend the rivers

about the same time, however, only the smaller one

resorts to smaller streams, so that it is much more fre-

quently seen than the large one, and seen in fresh water.

The time of their ascending varies of course with the

latitude, the season, and the character of the water

which the river discharges at the time. But it is

always in the early part of the year, that is, about

March or April; and as there are many rivers which

are full of snow water at such seasons, it is highly

probable that this colduess of the water may be

one of the reasons why the larger one especially

does not ascend them. They return again to

the sea about midsummer ; and on their descent,

and for some time previous to it, they are not sought
after as food, and, indeed, they are not wholesome.

After they betake themselves to the sea, their man-
ners there are very little known, because there is

little inducement to seek after them until they return

to the fresh water the next season.

The mouth of the lamprey, whether of the larger
or the smaller kind, is a curious structure. The sucker

by which it adheres, consists of a border outside the

lips, representing on its outer circumference a row
of conical papilla?, and within them several rows of

smaller fibres. This forms a perfect adhesion to the

surface, without interfering with the action of the

parts within, which compose the mouth, properly so

called. Those parts consist of the true lips, which

are the real sucker, for the external part only adheres,

but draws no nourishment. Besides the lips, there is

an abundant provision of teeth ; two of them are fast,

the upper one having two points, and the lower one

seven, and it is probable that these are the instru-

ments by which it first wounds the animal on which

it feeds. There are other teeth, however, which are

moveable and smaller than these, and there are

minute teeth even upon the tongue ; so that the

mouth is well armed, and can tear and grind down a

pretty strong substance, so as to extract the nutritious

matter that it may contain. What the lamprey does

chiefly eat is not accurately known, but there does

not appear to be much truth in the accounts which
are given of its fastening upon the legs and feet of

horses and cattle when they are fording the livers.

Its food must, however, be some succulent substance,
because its digestive organs are remarkably simple ;

and though, we cannot state it as an absolute fact, that

simplicity in an organ is an invariable sign, that that

organ has an easy task to perform, yet it is so in

many cases. There is still a smaller river lamprey,
which does not exceed eight or ten inches in length ;

but as it resembles the last mentioned one in colour

and in manners, and frequents the same places, it is

probable that it may be only the other in an early

stage of its growth, and not a separate species.
The Lampern, or pride, has been already noticed

in the article AMMOCETES, so that it is unnecessary
to make any particular reference to it here, though it

is closely allied to the more typical lampreys. It is,

however, more exclusively a river fish, and more of a

mud fish than the lamprey ; but it is not thicker than
the barrel of a goose quill, and only five inches in

length ; it stands accused, however, of sucking the
blood of other fishes by adhering to their gills, and

though the fact is not by any means clearly made
out, it is certainly not impossible. Reprisals are

made, however, upon the lampern, not by the fishes

ot course, but by the fishermen, who eagerly seek for

them as bait for their hooks ; and as the fishes in the

very places where they are supposed to commit their

depredations, take them more readily than almost any
other bait, it is not very probable that they could
reach the gills of the same fishes, so as to do serious

injury while the fishes remained at freedom to watch
over and protect their own interests.

It is certain, however, that the HAG (Myzine),
which is a still softer animal than the lampern, con-
trives to enter the mouths of fishes while fast on the

lines, and extracts their substance by sucking, so as to

reduce the fish to little better than an empty skin ;

but the hag inhabits the sea, and swims in the free

water over the fishing banks, while the lampern
is rarely found out of the mud and sludge at the bot-

toms of the rivers. It is said that it is found only in

the waters of certain clay formations which are pecu-
liar, and which contain a vast deal of the remains of

the shells of mollusca j but whether the clay may
have a power of retaining the nutritious substance of

the inhabitants of those shells, is a matter not easily
ascertained. It is possible that there may be some

quality of this kind ; for travellers not unworthy of
credit mention tribes of the natives of South America
who subists upon clay, and scarcely any thing else,

for a longer period of every season than they could

possibly exist without food.

LAMPRIAS (Bonelli). A pretty genus of

carabideous beetles, belonging to the sub-family,
Brachinides, and distinguished by their bright and
contrasted colours ; they are of small size, and reside

in hedges.
LAMPYRID.E (Leach). A family of cole-

opterous insects belonging to the section Pcntamcra
and sub-section Scrricornes, having the body oblong
and depressed, and of a soft consistence ;the antenna?
rather short and serrated ; the palpi thickened at the

tips ; the thorax semicircular, or nearly square, con-

cealing the head ; the mandibles small, acute, and

curved, and the penultimate joint of the tarsi bilobed.

This family has for its type the common glow-worm,
of which we have already given full details in its

alphabetical place.
M. Laporte has lately published an elaborate revi-

sion of tins extensive family in the Annales of the

Entomological Society of France, in which he has

proposed mamr new genera. He, however, restricts

the family to the true glow-worms, which have the

antenna; inserted close together at the base, the head
not produced into a snout, and concealed by the

thorax, and the eyes of the males are very large, and
which possess luminous powers. The typical genus,

Lampyris, is "distinguished by the apterous condition

of the females. Latreille, however, introduces into

the family several other groups, namely, Lycus, and
some other genera having the head exposed and

produced into a deflexed snout, and both sexes

possessing wings ; Drilus, having the antennae widely

separated at the base, the head not rostrated, the

eyes of moderate size in both sexes, and the females

wingless ; and Tclephorus and several other genera,

having the antenna; widely apart at the base, the
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head not rostrated, the eyes of moderate size ; the

females winged, and the maxillary palpi but little

longer than the labial. The last-named insects are

commonly called soldiers and sailors bv children.

LANIOGERUS. A genus of naked molluscs

established by De Blaiuville from a specimen existing
in the British Museum.
LANISTA. A genus of molluscs so named by

De Monlfort, but united with the genus Anipullaria

by modern authors.

LANIUS snrike, or butcher-bird. A genus of

insectivorous birds, belonging to Cuvier's dentirostral

order of the great family Passeres, and taking the
lead in that order as being the nearest to the birds of

prey ; and though, generally speaking, insectivorous

in their feeding, yet occasionally preying upon
smaller birds, which they kill by striking on the head
or pinching the neck, and afterwards they hew open
the skull and devour the brain of their victim. The
general characters are : the bill stout, very much
compressed, of mean length, straight in the basal part,
but curved toward the tip of the upper mandible, and
furnished with a decided tooth ; the base of the upper
mandible beset with stirt' hairs, which are pointed for-

ward; and the under mandible straight, and having a
notch answering to the tooth of the upper one. The
bill is thus decidedly a carnivorous bill, although it

differs from the bills of the diurnal birds of prey in not

being curved from the base. The nostrils are placed
laterally at the base of the bill, round in their form,
and half closed by an arched membrane. The feet

have four toes, entirely divided, or free to their bases,
three turned to the i'ront and one to the rear, the
middle toe being shorter than the tarsus. The first

quill of the wing is of moderate length, and the second
shorter than the third and fourth, which are the

longest. The wing is thus rounded in its termination,
and consequently much better adapted for ascent and
descent, or short and vigorous flight, than for conti-

nuous motion through the air. This agrees with the

habit, which is that of subsisting on the largest
insects, such as those beetles which in the perfect state

are so injurious to the leaves of trees, and of which
the larvae, as inhabiting the earth for more than one

year, are peculiarly destructive of the roots of the

greens, and sometimes in the absence of those birds,
which Providence has set over them to regulate their

numbers, completely destroy the grass on the mea-
dows, and the crops of corn in the fields. The shrikes
do not attack the larvae ; for they are not, in any
sense of the word, ground feeders : but they are ex-

ceedingly vigilant in attacking and destroying the
full grown insects ; and in doing this, they are per-
haps of more service to the cultivator than the rook,
which is the grand enemy of the larva?. The shrikes
are found about hedges and coppices, where they fly

low, and hawk upon the wing for their food
; and

some of them, at least, have the habit of sticking upon
the thorns the bodies of many of those insects which

they capture, probably for the purpose of returning
to eat them at their leisure. They seldom, if ever,
attack birds larger than themselves, or any birds, in-

deed, which are in vigorous health at the time ; but

they are very prone to make prey of sick birds, and
also of young ones. They have, in fact, the same

sanguinary disposition as the regular birds of prey,
only they are not so strong, or so powerfully armed.

They are exceedingly courageous, and pursue their

prey with most persevering industry. As is the case

with predatory birds generally, the pairs evince great
attachment for each other, and the parent birds equal
attachment for the family. When the young are in

want of food, the old birds are more than usually

rapacious, and will attack young rabbits, which thev

despatch by striking on the posterior part of the skull

with their bills, and then carry them to the nest. They
prefer, however, the insect prey already .alluded to;
and the places which they frequent are marked by the

exuviae of the larger insects stuck upon the thorns of

the hedges. Their flight is rapid, but very irregular,

consisting of a succession of leaps. They live in

families ; and their cries to one another are shrill and

piercing, though many of them have softer notes when

they are flying singly in pursuit of their prey. Their
nests are generally made in trees, the external fabric

being neatly constructed of withered stems and fibres,

and the interior lined with wool and other soft mat-
ters. There are a great many species enumerated

by writers on ornithology ;
but the line of distinction

between them and the thrush family, which they re-

semble in many respects, though they differ from
them in others, is not very clearly drawn. We must
content ourselves with noticing a few of the more
remarkable.

GREAT ASH-COLOURED SHRIKE (L. c.vcnbitor}.

This bird, from the number of names which it has ac-

quired, must have drawn very considerable attention.

It is called the grey shrike, the great butcher bird, the

murdering bird, the French pie, and a number of

other names ; while the Americans, in some places,
call it the nine killer, and in others white whisky
John ; the first name having allusion to the number
of prey that it seizes, and fastens on the hedges
before it eats any ; and the second to the rapid and

whisking nature of its flight. This species is ash and

grey on the upper part, white on the under ; the

tail, except the side feathers, which are white, is of a
black colour, as is also the eye streak. The colours

are, however, subject to very considerable variations ;

for some are found almost entirely white, and others

are of all shades between the common ash and grey,
and a white colour. The female, which is of the

same size with the male, retains one of the external

characters of the birds of prey, at least in part ; for

the dull white on the under part is, in that sex, mark-
ed with semi-circular lines of a dusky colour, not
unlike the markings on the under part of some of the

hawks. The bill is of a black colour, very stron?,

considerably hooked at the tip, and having the notch
or tooth very prominent. The gape, and \>ver the

nostrils, is beset with stiff bristles ; but there is not
even a rudiment of that cere which is characteristic of

the true predatory birds. The tail is even at the end,
and consists of twelve feathers. The legs and feet

are black ; and the irides are of a dusky colour. The
length, both of the male and female, is about ten

inches ; and the extent of the wings is about fourteen.

The singular habit which this species of shrike,
more than any of the others, has of sticking the
remains of its prey, and sometimes the entire prey,
upon the hedges, has given rise to curious conjectures,
the most probable of which is, that they do so to

attract other prey ; for when the trophies of its for-

mer doing are thus exhibited upon the hedge, the
shrike itself may often be observed beating about un-
til some smaller bird comes to peck at the trophy ;

and then the shrike drops down, bears it to the

ground, instantly dislocates its neck by the gripe of
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the mandibles, and very speedily liews open the skull

and devours the contents.

In Britain this species occurs only as a straggler ;

but it is very common in many parts of the European
continent, and also of America. In the colder ones

it is a migrant retiring in the winter, because there is

no food for it ; but in places where the summer is hot

in proportion, and there are marshy grounds, and con-

sequently many of the larger insects, it is very plen-
tiful in the summer. In Russia, for instance, it occurs

in great numbers during the summer, but disappears

entirely before the severity of the winter sets in.

It is found all the year over in France, where, in sum-

mer it haunts the forests, and in winter it resides in

the valleys, and even approaches the precincts of

human habitations. It chooses either the branchings
or forkings of trees in thorny hedges as the situation

for its nest, the frame work of which is formed of

small twigs twisted and interwoven together with

fibrous roots and moss. The nest is so compactly
formed, that it is rendered almost impervious to the

weather, and it is lined with wool, down, or other soft

substance. The eggs vary from four to eight in num-
ber ; they do not seem to be uniform in their colour ;

for they have been described by different naturalists

as being variously marked. The parent birds of this

species manifest a strong affection for their young, and
exercise the most tender care in rearing and feeding
them. When hatched, the young are quite naked ;

but the sort, downy, and warm lining of the nest

affords them the requisite comfort in this state. Such
is the friendly attachment of the old birds that they
associate with their offspring till the following spring.

During the autumnal and winter months the entire

family may be seen flitting from tree to tree in social

union, and never once commingling with other asso-

ciates. They are distinguished by their incessant

shrill cry of "
troole, troole," which may be heard at a

great distance. They repeat this cry almost without
intermission when either perched on the tree top, or

flying in the air. Their flight is performed by jerks
and vibrations, always in an up and down direction ;

and when they perch upon a tree they always select

the extremity of the highest branch for the purpose
of enabling them to dart with more certainty and
effect upon their prey. The method to which they
resort in the killing of their larger prey is well illus-

trated in the following anecdote recorded by Edwards.
" Mr Bell, while on his travels through Russia, had
one of these birds given him, which he kept in a

room, having fixed up a sharpened stick for him in

the wall ; and on turning small birds loose in the room,
the butcher bird instantly caught them by the throat
in such a manner as soon to suffocate them, and then
stuck them on the stick, pulling them on with bill and
claws ; and so served as many as were turned loose,
one after another, on the same stick."

The American bird which has been frequently
referred to this species, and which is similar to it in

most respects, but differs from it in others, appears to

have exactly the same habits ; and those habits are
so well described by Wilson, that we cannot resist

quoting a short passage.
"

I have seen him," says
the great ornithologist of North America, "in an

open field, dart after one of our small sparrows with
the rapidity of an arrow, and kill it almost instantly.
Mr. William Bartrarn long ago informed me, that one
of thesd shrikes had the temerity to pursue a snow
bird ( F. Hudsonica) into an open cage, which stood

in the garden, and, before they could arrive to its

assistance, had already strangled and scalped it,

though he lost his liberty by the exploit. In short,

I am of opinion, that his resolution and activity are

amply sufficient to enable him to procure these small

birds whenever he wants them, which, I believe, is

never but when he is hard pressed by necessity, and
a deficiency of his favourite insects ; and that the

crow or the blue jay may, with the same probability,
be supposed to be laying baits for mice and flying

squirrels, when they are hoarding their Indian corn,

as he for birds, while thus disposing of the exuberance
of his favourite food. Both the former and the hitter

retain the same habits in a state of confinement ; the

one filling every seam and chink of his cage with

grain, crumbs of bread, &c., and the other sticking

up, not only insects, but flesh, and the bodies of such

birds as are thrown to him, on nails or sharpened
sticks fixed up for the purpose. Nor, say others, is

this practice of the shrike difficult to be accounted

for. Nature has given to this bird a strong, sharp,
and powerful beak, a broad head, and great strength
in the muscles of the neck ; but his legs, feet, and
claws are by no means proportionally strong ; and
are unequal to the task of grasping and tearing his

prey, like those of the owl and falcon kind. He,

therefore, wisely avails himself of the powers of the

former both in strangling his prey, and in tearing it

to pieces while feeding.
" The character of the butcher bird is entitled to no

common degree of respect. His activity is visible

in all his motions ; his courage and intrepidity are

beyond every other bird of his size, (one of his own
tribe only excepted, L. tyrannus, or king-bird :) and
in affection for his young he is surpassed by no other.

" He associates with them in the latter part of sum-

mer, the whole family hunting in company. He
attacks the largest hawk or eagle in their defence,

with a resolution truly astonishing ; so that all oi

them respect him, and on every occasion decline

the contest. As the snows of winter approach, he

descends from the mountainous forests, and from the

regions of the north, to the more cultivated parts oi

the country, hovering about our hedge-rows, orchards

and meadows, and disappears again early in April."
The species of shrikes enumerated by different

writers are very many ; but many of them are not

easily distinguishable from the fly-catchers, to which

the shrikes generally are closely allied ; and we must

content ourselves with a selection.

RED-BACKUD SHRIKE (L. collanis.) This species
which is rather a handsome one, appears in some

districts of Britain as a summer migrant. It comes
in May and departs in September, so that it is ir

the country only during the time that the larger sum-

mer beetles are in a state of maturity and on the

wing ; accordingly those beetles constitute the princi-

pal part of its food. This and some others of the

insectivorous birds which regularly visit Britain, con-

fine themselves to particular districts. The nightin-

gale, for instance, appears only in the south eastern

parts of the island, and in these it is less commor
and less melodious in its song, upon the cold reten

tive clays than upon the warm gravels. The shrikes

and fly-catchers, which are nearly allied to the shrikes

in their habits, are more partial to the central parts

of the country, ranging along where the prevailing
strata are oolites and stiff clays ; and they seem t<

prefer the winds -from the Atlantic to those from the
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eastern sea ; for the species under consideration is

more numerous, and also extends further north on

the west side of the island than on the east side.

As is the case with very many birds, especially
with those which are only visitants and are local, the

habits of the red-backed shrike have not been ob-

served with the requisite degree of care. It has

been unfortunate for the natural history of the British

inlands, that those who have had opportunities of

observing animals in free nature have seldom been

writers, while those who have been employed to write

have as seldom been observers. In consequence of

this very many of the printed descriptions of British

birds have been compilations from foreign describers,

where the physical characters of the country are

very different from what they are with us, and the

consequence is, that they do not answer correctly to

what is observed in this country, and thus our written

history and our living nature are very often at

variance with each other ; and it will take more time

and labour to correct the blunders which have thus

been committed, than it would do if the subject were

unstudied, and free from this contamination.

The red-backed shrike is a very lively bird ; and

it so far resembles the birds of prey that the female

is considerably larger than the male. The female is

seven inches in length and twelve in the stretch of

the wings, and weighs an ounce and a quarter; while

the dimensions of the male are six and ten inches,

and the weight only one ounce. The prevailing
colours of both birds are reddish brown on the upper
part, and soft greyish white on the under ; but the

tinder part of the male has a tinge of rose colour,

while that of the female, still preserving the slight

resemblance to birds of prey, is marked by dusky
lines, as is the case with the larger grey species. This

one stands accused of sometimes killing little birds ;

but if it does so, those birds do not show the same

hostility to it which they generally show to enemies,
whether of themselves or of their nests. The little

birds may frequently be seen collecting their num-
bers in order to annoy the smaller hawks as killers

of birds, or the cuckoo as a violator of nests ; but

they do not thus annoy the red-backed shrike, or

indeed any of the shrikes. We may hence conclude

that these birds are not habitual enemies of the

smaller ones, otherwise the habitual instinct which

displays itself against such as are known to be
enemies would be displayed against them. Still

these birds are exceedingly active ; and when they
are watching for their prey they are in a state of

constant excitement. As is the habit of all the

genus, they frequent hedges, coppices, and the mar-

pins of woods ; and while they sit perched on a twig,

they keep their body worked into that excitement

which can enable them instantly to dart upon that

against which they proceed. In this state the tail

is expanded, the wings partially spread, the bill open,
and the eye expressive of the utmost irritability.

It has been reported of them that when thus excited,
and no prey comes in their way, they can charm
the fledglings of the small hedge birds within their

reach, by imitating the calls of the parents ; but the

truth is, this matter has not been clearly established ;

and in many respects the ash-coloured shrike has
been mixed up with the history of this one.

The nest of the red-backed shrike is very carefully
hidden, and it is also neatly made. It is usually

placed in a close hedge or bush, or in one of those

short but thickly branched trees which are so common
on the margins of forests. Externally, it is corn-

posed of mosses and vegetable fibres, mixed with wool ;

and the inner part is composed of hair, very neatly
interlaced together. The eggs are five or six in

number, having the ground colour whitish, but with

the same blush of rosy tinge which characterises the

under part of the male bird ; and they are marked
with spots of reddish brown. The young, as is the

case with most birds which are for the greater part
of their time upon the wing, remain long in the nest,

and are diligently fed and carefully attended to by
their parents. When they quit the nest, they bear

a good deal of resemblance to the female, only they
are not so red on the upper part.

The red-backed shrike, though very energetic, and
much upon the wing in short Hights, is far from beigg
a graceful flyer. It gets through the air by a suc-

cession of leaps, in each of which it mounts consider-

ably upward, and drops down again at the end ; and
it never rises into high flight while it is on its feeding
rounds. The chief cause of this kind of flight appears

to be the shortness and breadth of the wings, which

prevent the bird from floating easily, so as to renew
its impetus without descending below the line of its

motion. When it migrates, as it unquestionably does,
it in all probability takes a higher flight ; because we
could hardly imagine a bird to cross even the nar-

rowest part of the Channel, with such a low and leaping

flight as the shrike exhibits in those places where it

takes its abode.

WOOD-CHAT SHRIKE (L. rutilus). This is a more

powerfully-winged, and altogether a more energetic
and discursive bird, than the last-mentioned species.
In Britain it is rare ; and though its nest has been
found in Norfolk (which by the way is a remarkable

county for birds), it can hardly be regarded as any
other than a straggler, inasmuch as neither the nest

nor the bird have been observed regularly every year.
On many parts of the continent of Europe it is by
no means rare in the summer season, but it disappears
rather early in the autumn; and is understood, like

many of the summer migrants of Europe, to take up
its abode in Egypt during the winter. As this spe-
cies does not resort regularly to the British islands, it

does not take a definite locality, but is generally found
in those situations to which a side wind is most likely
to blow it from the continent.

It measures about the same length as the female of

the red-backed shrike, namely, about seven inches ;

but its wings are eighteen inches in stretch, which is

three inches to each wing more than in that bird ; of

course it is much more capable of extended flight,
and the style of its flying is altogether far more

graceful. Its bill is dusky with a bluish tinge,

stoutly made, very firm in the texture, and very de-

cidedly notched towards the tip ; the legs are dusky,
and the claws black, very firm, pointed, and much
hooked, so as to resemble in form the talons of a
bird of prey, but they are much shorter in propor-
tion to the size of the bird, and are to be regarded
as perching or climbing claws rather than as killing
ones. The forehead, or band down each side of the

neck to the shoulders, the lesser coverts of the wings,
and part of the quills, are dusky, or even in some
instances black ; the roots ofthe primary quills and the

points of the secondary ones, and also the feathers on
the scapulars, are white. The hind part of this head is

rust- coloured, and the back dark ash ; the throat, front
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of the neck, and breast, are dull white, passing into

yellowish on the belly and toward the vent feathers.

The tail is long and strong, and a little rounded at

the extremity ; it is of a dusky colour, not quite so

dark as that on the head, neck, and quills ; and the

rump feathers and upper tail coverts are still paler,

dusky, and mottled with white. Altogether it is a

very handsome bird, and perhaps it is to be regretted
that it does not visit the country in greater numbers, or

more regularly; for, on account of its activity and great

power of wing, it cannot fail to be a great destroyer
of insects, and as such very serviceable to vegetation.

CAROLINA SHRIKE (L. Carolinensis). This bird

bears a considerable resemblance to the larger shrike

of America, but it differs so much in size, in colour,

in locality, and in habits, that it must be considered

as a distinct species. Both are migratory birds, and

appear in the United States only during the summer,

retiring to more southerly climates as the severe

weather sets in. The greater shrike, however, takes

up its summer abode in the northern and middle

states rather than in the southern ; while the species
now under consideration, though abundant in the

southern states, very rarely appears in the northern.

The rice plantations, on the damp and fertile grounds
in Carolina and Georgia, are its principal haunts, arid

it is protected by the growers 01 rice as a bird which

renders them essential service. The service which

it renders is the destruction of mice, which are parti-

cularly injurious in those places. It takes its post on

the fence enclosing the stacks of rice, watching with

the same keen and persevering eye as a cat, and the

instant that a mouse makes its appearance the bird

darts upon it with the rapidity of lightning, and

despatches it. Its feeding is not exclusively confined

to mice, for it feeds on crickets and grasshoppers, and

many of the larger insects, which both as larvae and
in the full grown state, are highly injurious to the

crops.
On this account it is an exceedingly valuable

bird ; and indeed there are very few birds so valuable

to the cultivators of vegetables as those which clear

the crops of destructive insects, and therefore it be-

hoves all cultivators to understand well the nature

and the food of those birds which come about their

grounds ; for there are many indiscrimate destroyers
of every winged creature that they can kill, who
exterminate, in as far as they are able, those very
birds which are the best protectors of their favourite

plants, inasmuch as they consume those destructive

creatures which human labour cannot reach.

The Carolina shrike builds its nest near the ground,

generally in close but detached bushes ; and the

sound which it utters in the pairing season is dis-

agreeable and creaking. It evinces the same attach-

ment for its young which is shown by most species of

the shrike.

It is a short-winged bird in proportion to its size,

and therefore does not take long flights, though it is

certain and rapid in short ones. It measures about
nine inches in length, and thirteen in the stretch of

the wings. The colour on the upper part is dark

ash ; the scapulars and line above the eye is whitish ;

the wings black, with a small spot of white at the base

of the primaries, which are pointed with white ; a

black streak extends along the front through each

eye, reaching half way down the neck ; the eye is

dark hazel, sallow under the eye-brow ; the four

middle feathers of the tail are entirely black ; and
the four exterior ones on both sides are tipped with

white more and more to the marginal one, which is

almost all white, which colour prevails in the whole
lower parts. In some specimens, the males and
females both exhibit transverse lines of a pale brown
colour. The female is rather smaller in size than

the male, and considerably darker in colour, both

on the lower and the upper parts ; but the black

does not extend so high on the first as it does on
the male.

In America, which is a great country for insects,

the species of insectivorous birds with notched bills

adapted for the destruction of the larger insects are

exceedingly numerous ; but in many instances it is

impossible to draw the line between them, so as to se-

parate what are fly-catchers from what are shrikes,

though it is probable that the greater number are en-

titled to rank with the first of these divisions. The

king bird, or tyrant fly-catcher, has all the boldness

of the shrikes ; but still it evinces no disposition to

kill little birds, though it attacks in defence of its

young the very largest species with the utmost deter-

mination, and is quite sufficient to drive oft' even the

most powerful of the birds of prey.
THE GREAT SHRIKK (L. cumuiis), is a native of

Africa, having the upper parts mottled with brown
russet and ash colour, with the middle of the feathers

black ; a large fawn-coloured spot over the eye, and
a dull brown on the ear covert ; the quills have their

upper webs russet, and are bordered with yellow, but

ash and grey on their under sides ; they are greyish
white with a rose-coloured tinge, on the flanks ; the

bill is ofa yellow colour, and the feet are dusky black.

The colours on the female are less brilliant than those

on the male, and the under part is streaked with

dusky lines. The length of this species is about

thirteen inches.

OLIVE SHRIKE (L. olivaccus), is another African

species, much smaller than the preceding, being only
six inches in length, and differing greatly from it in

the markings of the colours. The upper parts are

olive green ; the quills blackish, bordered with olive

green ; the tail feathers yellowish, except the two
middle ones, which are green ; the bill and feet are

brown, and the forehead and under parts yellow.
Some shrikes have the head crested, among which

may be mentioned the crested shrike of China, and
that of New Holland. The first is about seven inches

and a half in length ; it has the upper part brown,
and the head black on the upper part, but with a

brown crest ; the cheeks, the throat, and the forepart
of the neck are white, with a black streak extending
from the gape, and a small red spot on the eye ; the

tail feathers are staged in the same manner as those

of the magpie ; they are brown for the greater part
of their length, but white at the tips ; the bill and

feet blackish. The New Holland crested species is

pale green, on the upper part is of the same colour ;

but the upper part of the neck, the quills, and the

tail feathers are blackish ; the under parts yellowish
brown ; the back yellow, and the feet brown.

In southern Africa, in Madagascar, and the adjoin-

ing islands, and in all the islands to the south and

east of Asia, and also in the richer parts of south-

eastern Asia, which have a comparatively moist cli-

mate, and consequently a nearly constant vegetation,
with a corresponding abundance of large insects,

shrikes, as well as fly-catchers and other birds that

feed chiefly upon insects, are exceedingly numerous,
and they vary much both in size and in colour. Their
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habits are, however, so nearly allied to those of the

species that have been already noticed, that a repe-
tition of them would be unnecessary, and a mere
enumeration of sizes and colours could not convey
much useful information to the general reader ; for

which reasons we shall not enter into the details

of them.

Shrikes are altogether rather an interesting genus
of birds, on account of the kind of food which they con-

sume, which consists chiefly of small animals that are

particularly annoy ing to cultivators. In the system they
hold a sort of intermediate place between the birds of

prey, properly so called, and the crow tribe. They
have the feet of the latter, but their bills approximate
those of the former ; and though many of them kill

and eat smaller birds, there are none of them which

rob the nests of the eggs that they contain, as is done

by many of the crows ; and they are not nearly so

miscellaneous in their feeding, or so capable of sub-

sisting upon vegetable substances, as crows are ; and,

therefore, when their insect food fails, they are under

the necessity of shifting their quarters by migration.
The style of their flight is also different from that

of the crows, and so are the marking of their colours.

LANTERN-FLY. The name of a supposed lu-

minous insect (see FULGORA), to the account of which

we have to add, that the prince of Nieuwied, whose

extensive researches in the Natural History of America

which have so much contributed to elucidate many
disputed points, render his recent decease an irre-

trievable loss to zoology, never observed the least

traces of luminosity in the Brazilian lantern-fly during
his travels in South America ;

whence the question of

the supposed luminous powers of these insects which

has lately been discussed at such an inconvenient

length in the Entomological Magazine, may be con-

sidered as decided in the negative. Donovan, indeed,

represented the Chinese species as emitting a white

light from its snout whilst hovering in a bunch of

chrysanthemums ;
but the artistical talents of this

writer were too evident in all his works to allow

any weight to be given to his authority in such a dis-

puted point as the present. Another figure, with

still less correctness, has made the rays spring, not

from the snout, but from the body.
LAPIS LAZULI. The azure stone, or sapphire

of the early mineralogists. This beautiful mineral is

found in Persia, Bucharia, China, and in the neigh-
bourhood of the Ural chain of mountains. It forms a

considerable article of commerce in China, as it is used

iu ornamenting the best sort of earthenware manufac-

tured in that country. It is found massive, dissemi-

nated, and in rolled pieces, the fragments being

indeterminately irregular.

Lapis lazuli is much prized by lapidaries, on ac-

count of the fine polish it is capable of receiving ; and

as such, it forms a beautiful ornament in the formation

of boxes and other small works of art. The usual

belief, that it owes its beautiful colour to copper, is

erroneous, as the most careful analysis furnishes no

trace of that metal ; iron is, however, found in consi-

derable quantities. The name ultramarine, given to

the pigment obtained from this mineral, is said to

have been bestowed on it in consequence of the stone

having been brought from beyond the sea. Lapis
lazuli was once used in medicine, and from the splen-
did yellow veins that it presents, was called the
"
golden remedy."
LAPWING (Vanellus), A genus of echassicrs

or stilt birds, belonging to the pressirostral division,

and nearly allied, in many of their characters, to the

plovers and oyster- catchers, but sufficiently distin-

guished from both to entitle them to be ranked as a

distinct genus ; and, indeed, although the species are

not very numerous, they admit of division into two

sub-genera, lapwings, properly so called, and plover

lapwings. The name lapwing alludes to the sound
which these birds can make, either by striking the

turns of the wings against each other over the back,
or by striking the points of them with great force

against the air ; and the systematic name, Vanellm, is

given to them on the same account. It means rela-

ting to a tan, or, as one would say, fan-bird, because

the sound produced by the stroke of the wings is very
similar to that made by suddenly opening a fan, or

striking it forcibly against the air, in two parts of this

exercise of the fan which is so humourously described

in the Spectator.
The characters of the genus, taken as a whole, are

as follows : the bill short, slender, straight, com-

pressed, and enlarged at the tips of both mandibles ;

the basal part of the upper mandible furrowed by
nasal grooves, in which the nostrils are placed late-

rally, and pierced longitudinally in a membrane
which covers the groove. The feet are slender, and
furnished with four toes, of which three are turned to

the front, and the middle one united to the outer by
a short membrane. The hind toe is always very
short, and sometimes merely rudimental, or entirely

wanting ; and it is articulated so high upon the tarsus,

that the point of it does not touch the ground in walk-

ing. The wings are, generally speaking, pointed ;

the first quill is the shortest, and the fourth and fifth

are the longest in the wing. In some of the foreign

species, the bastard wing is armed with a spur ; and
the presence or the absence of this is sometimes made
the ground of subdivision, though so far as we are

aware there is no other character which depends upon
or follows this particular one.

Lapwings, as we shall see present!}', are highly in-

teresting birds, and therefore it is necessary that we
should attend with some care to the characters of the

three principal parts of their external organisation, the

bill, the feet, and the wings. The slenderness and
shortness of the bill both tend to give the bird very
great command over it ; and the enlargement of the

mandibles at the tip enables it to snap and seize with

great celerity. This suits well with the chief food of

the lapwing, which consists of earth worms and in-

sects, the former of which especially are exceedingly
sensitive to everything that agitates the surface of the

ground, and must be seized in an instant, otherwise

they escape into their subterranean retreats. The
feet are equally well fitted for light walking at a rapid

pace, as the whole of the weight is always borne upon
the three toes only, and thus the elasticity of all their

joints comes into play ; and the movements of the

lapwing upon the ground are inferior in ease and ra-

pidity only to those of the few genera of stilt birds,

which are entirely destitute of the hind toe, and
which are in general much less clever on the wing
than the present genus. The wings are, however,

perhaps the most beautiful part of the whole structure,

admirably as the birds are formed in every respect.

They are, as we have noticed, pointed wings, but the

point is in the middle of the breadth, so as to divide

the horizontal spread of the wing into nearly equal

parts ; and what is wanting in this respect is supplied
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by the very peculiar bend of the wings of those birds.

This gives them a very decided advantage over those

birds which have wings pointed in their first quills,
and straight in their general lines, such as are the

wings of the swallows and swifts. These can turn

laterally upon the points of the wings as pivots, with

perhaps more celerity than the lapwings ; but the lap-

wings can turn upwards or downwards, or in any ob-

lique direction, much more cleverly ; so that if we
take all the possible directions of a wing into the

account, there is perhaps no bird which has such per-
fect command of the air as the lapwing ; and there is

none which displays such antics in its aerial move-

ments, or the contemplation of which is a more beau-

tiful study, in the finest branch of animal mechanics.

At the same time the birds are very elegant in their

forms, compact and neat in their plumage, lively in

their manners, inoffensive and uninjurious to man in

their feeding, and altogether among the most interest-

ing of the feathered race, though they are birds of the

wilds, rather than of fertile and highly cultivated

places, and discursive and migrant at different seasons

of the year.
We shall now notice the principal species, and in

doing this we shall begin with the typical one, or the

lapwing properly so called, which is well known in

all the swampy wilds of rather upland places in the

British islands, and which is as much admired as it is

well known, from the beauty of its form, and the

singular energy and activity of its manners.
THE CRESTED LAPWING (V. crutatus). This is a

bird which is pretty generally distributed, and which
forces itself upon the notice of all the observer?, on
account of the brightness of its colours. The top of

the head, the nape, the upper part of the neck, and
the breast, are black with metallic reflections ; and
the feathers on the hind part of the head are formed
into a beautiful fibrous crest. The upper part is a

sort of mottled green with very rich metallic reflec-

tions. The quills of the wings are pure white, except
a considerable space at the point, which is black,
with the exception of the two external ones, and
these are white for the whole of their length. The
sides of the neck and all the under parts are pure
white. The under tail coverts are russet ; the bill is

black ; and the feet brownish red. The length of
the full-grown bird is between eleven and twelve
inches. The young before the first moult have the
crest very short, a black patch under the eyes, the
throat clouded with white and ash colour, and the

greater part of the feathers on the upper part mar-

gined with russet-brown. The plumage both of the
old arid the young is subject to some variations,

though the causes of these variations have not been

investigated.

Lapwings are common in every part of Britain
which is adapted to their habits ; but unless it is on
the sea-shore, and indeed even there, they are birds
of seasonal appearance. In the breeding season they
disperse themselves over the interior of the country,
and seek those marshy places of the moors which are
removed from human habitations. They are not
found exclusively on the uplands ; for their habit is

not particular as to elevation above the level of the

sea, their proper situation in wild nature being that

ground which is intermediate between the wet and
the dry, but rather nearer the former; and in such
situations they are found from the margin of the salt

marsh, which is barely elevated above the level of

the sea, to the margin of the uppermost bound which
is found on the slope of the mountain.

As is the case with many other birds of the same
order, and especially of the same family, the lapwings
are to be considered as dispersive rather than as

migratory in the summer. When the winter sets in,

arid those small animals upon which they feed are

either buried in the earth or confined, or treasured

up in the egg, in the inland parts of the country, they
resort to the sea, which, in all latitudes where it does
not freeze, knows no winter as a sterile season in

which it cannot supply food ; and when the summer

approaches, they disperse themselves over the couir-

try, each species resorting to that situation in which
it can find the most abundant supply of food for itself

and its young, and where its labours in the procuring
of that food are of the greatest benefit.

The common lapwing, as is the cae with most
birds of the family, makes no regular nest, but merely
smoothes and partially clears of herbage a little space
under cover of the grass or heather. The eggs are

four in number, as is the case in almost the whole of

the family, and they are arranged in a regular quatre-
foil or cross of four leaves, the small ends being
almost in contact at the centre, and thoir large ends

disposed outwards so regularly that the axis of each

opposite pair form a straight line, and those of the

two pairs are at right angles to each other. The

ground colour of the eggs is of a pale greenish olive,

and they are marked over with blotches of dusky
and rather brownish black, which are more numerous
and larger toward the large ends of the egirs than the

small ones. The youn are capable of using their

feet cleverly almost the moment they leave the shell ;

but they are for some time covered with down, and
not with feathers ; and some time elapses before they
are capable of flight. It is not long, however, before

they are enabled, partially at least, to find their own
food with comparatively little assistance from the

parent birds ; and until they are fledged and can use

the wing, they are but rarely seen, as they crouch

and conceal themselves among the herbage. By this

means they are safe from ravens and other enemies,
which prowl about the same sort of places in which

lapwings are bred ; and there is no doubt that the

simplicity of the place where they are deposited, and
the inconspicuous colour of the eggs, also contribute

a good deal to the safety of the nest.

But in addition to those natural means of conceal-

ment, which do not call into exercise the instinct of

the birds, lapwings are more assiduous, and. perhaps
more dexterous in decoying suspicious visiters away
from their nests, than any birds with which we are

acquainted. They do not show the least alarm, or

resort, to any stratagem in the case of sheep or cattle,

but remain as quiet when these are ranging the places
where they nestle, as if there were no animal there

but themselves. Their next neighbour toward the

hill, the plover, and also the snipe, which comes be-

tween them and the marsh, give them just as little

alarm ; and they are in no ways disturbed by hares,

grouse, or any of the inhabitants of the wilds which

do no injury to the nests of birds. If, however, a

carrion crow, or a hooded crow, which is a more fre-

quent visiter of their haunts, especially in the northern

parts of the British islands, makes its appearance,

they are up in arms ;
and as there are generally, il

not invariably, more than one pair upon the same

breeding ground, the whole are in the air and iu
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arms, if it is before the sluing is commenced or after

the young are hatched, or all the males are so if it is

during the time of incubation. Their gestures in

the air upon such occasions are highly amusing ; and

if the enemy is on the wing they speedily batter him

from the locality by striking at him, not with the bill,

but with the turn of the wing, and they strike so

rapidly and so hard, without in the least disturbing

their own poise, that even the raven himself, strong

as are his wings, and formidable as is his bill, is glad

to make his escape from them. If the enemy is on

the ground, a dog for instance, they annoy him even

more ; but while some one feigns lameness, and

tempts him on to the pursuit, the others keep flying

and wailing about him, and making the sound of

their wings" ring in his ears, till he is both bewildered

and exhausted ; and when a cur happens to cross the

breeding ground of lapwings, he experiences as

fatiguing and as profitless a hunt, as mongrels do with

a hare, of which the first sight is the nearest. Lap-

wings are not quite so violent against human invaders

of their breeding grounds, as they are against the

predatory birds and quadrupeds ; but still they ex-

hibit enough of excitement to show that human

beings are not very welcome visiters. They wheel

about in the air, uttering their plaintive cry of pee-

weet, in a state of no small excitement, while as they

turn, which is often within a few inches of the in-

truder, the smart twitch which they give to the air

with their wings sounds in the ear as if a blow were

actually given. The cry is very wailing and melan-

choly in the sound, and the birds seem in great dis-

tress ; but it is possible to subdue their excitement,

and observe them on the ground conducting them-

selves with much apparent complacency, as if they
felt grateful for not being injured. If one chooses

to walk for a little while backwards and forwards

over the breeding ground of lapwings, it is not long
befor the whole of them suspend their clamour and

their aerial activity, descend to the ground, and in

perfect silence run about, as if showing themselves

to him and claiming his acquaintance, and if it is a

fine day, so that the sun brings out the metallic glances
of the colours, it is impossible to imagine a finer sight
than those running lapwings, which are perfectly
familiarised to the observer, and will run almost to

his feet without the least apprehension. If the her-

bage is not beaten, as if one were searching for nests

or young ones, Iheir excitement soon goes off, and

they allow themselves to be approached within a

very short distance. Indeed, they have little or no

apprehension or dread, except for their eggs or their

young, because they are so clever both on the foot

and the wing, and can get so readily from the one to

the other, that they have less occasion to fear enemies

than almost any other birds. To the kite arid the

sparrow-hawk they are perfectly indifferent, because

the first of these has scarcely courage sufficient for

attacking so large a bird as a lapwing ; and the

second is so moderate in the velocity of its rush,

though otherwise a formidable creature in proportion
to its size, that the lapwing can get out of its way.
Even the gos-hawk makes but little prey of the lap-

wing ; but if the ger-falcon comes in the way, the

doom of the lapwing is sealed notwithstanding the

number and variety of its manoeuvres. Yet, even
the ger-falcon cannot get the better of the lapwing
without gaining its topmost sky, and putting in exer-

cise its most powerful rush ; and therefore the cap-

ture of a lapwing by a ger-falcon is one of the finest

sights in the whole action of birds.

Earth-worms are understood to constitute at every
season of the year the principal food of the lapwing ;

and as those worms are always under ground when
the sun is out, the birds are obliged to feed early in
the. morning, and thus they have the bright part of
the day for repose, for sport, or for those manoeuvres
which they exercise in order to entice enemies, or

suspected enemies, away from their nests and their

young. We forgot to mention, when speaking of
their resources in this way, the artifices of the
female when sitting. As she and her nest are gene-
rally concealed under cover of vegetation of "some
kind or other, she does not rise readily ; and as the
male has fed before the time that visiters are gene-
rally abroad, he is in the vicinity, and on the alert to

play off all his wiles for the purpose of keeping the
female and the nest undisturbed and in safety. If,

however, he should not succeed, and danger ap-
proaches nearer than the distance at which the
instinct of the female teaches her that she is safe, she
makes her escape from the nest. But she always
plans it such a manner as that she can run unob-
served before she rises ; and if the danger is not very
near, she runs to meet it, and then springs upward as
if just started, and makes off in a direction which
takes her still farther from it. In her progress she
counterfeits lameness or mutilation, and tumbles

along as if her legs or wings were broken, in order
as it were to tempt the enemy with an easy capture;
and if that enemy is a dog, especially a cur which
runs indiscriminately at 'every thing, she is generally
successful in her enticement. The pursuer very often

gets nearly up to her, and this nearing induces him
to proceed ; but whenever he comes almost to close

quarters, the apparently crippled bird gets very easily
on the wing, and dashes so far in advance that she
can again descend to the ground and practise her

feigned lameness. When by the continuance of these

stratagems she has succeeded in enticing the enemy
to a sufficient distance from the nest, she rises on the

wing, dashes off at rapid flight in another direction,
doubles after a certain distance, and returning alights
on the opposite side of the nest, and then runs to it

in the same hiding manner with which she quitted it

at the first. In consequence of these manoeuvres, the
nest of the lapwing is very rarely seen in proportion
to the numbers of the birds ; and when seen, it is

rather by accident than from being betrayed by the

rising of the female.

In the upland districts where lapwings, generally
speaking, breed, we believe (though the fact has not
been absolutely ascertained) that earth-worms, which
constitute the principal food of these birds, pair only
once a year, and that at the season when the lap-
wings have their broods, and stand most in need of

provisions. But in the lower and warmer region?,
the same worms are understood to pair twice in the

year, namely, in the spring and in the autumn ; and
as they are in the best condition and most above the

ground during the pairing time, they furnish the
birds with an ample supply of food, both at the time
when they are dispersed over their breeding places,
and at those when they are on their journeys from
and to the perennial pastures of the shores of the
sea.

In many of the books which profess to treat of
natural history, and which, like most professions and
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professors, give the romance instead of the reality
the enticing nonsense rather than the instructive truth

it is asserted that the lapwings can, by the tread of

their feet, force the worms out of the ground, and
thus by their own exertions collect to the surface a

supply of food for themselves This, however, very
much resembles the pretended capability of Owen
Glendower of calling spirits from the vasty deep, as it

is not likely that the worms would answer to any call

which might be made upon them to eome out of the

ground in order to be eaten. The fact, indeed, is

quite the reverse ; for any agitation of the surface of

the ground invariably sends the worms farther down,
instead of bringing them to the surface ; and this is

proved by the conduct of earth-worms when hunted

by the mole, for they always endeavour to get below
the runs of that animal, instead of resorting to the

surface, in order to escape from it. Besides this, the

lapwing is so light an animal, that any concussion

which it could give to the earth with its feet could

not affect earth-worms, delicate as they are ; and the

peculiar elasticity of its feet, and the lightness of its

tread, are obviously intended to prevent it from alarm-

ing its vermicular prey, and driving them into the

earth by any concussion which it may impart to the

surface. Such are a few particulars of the history of

the common or crested lapwing, which is, all circum-
stances considered, one of the most interesting of

British birds ; and one which, notwithstanding its

wailing notes and the waywardness of its manner, is

one of the most interesting in every place where it

makes its appearance.
THE GREY LAPWING, OR GREY PLOVER (Squa-

tarola cinerca) is a bird nearly allied to the lapwing,
but holding a situation intermediate between it and
the plovers. It is not so large or so weighty a bird

as the lapwing, neither is it so powerfully winged in

proportion to its dimensions and volume. The lap-

wing measures nearly fourteen inches from the point
of the bill to the extremity of the tail, and two feet

and a half in the expanse of its ample wings, and its

weight is at least half a pound when it is in good con-

dition. The species now under consideration is only
twelve inches in length, and two feet in the expansion
of the wings ; and it is an ounce, or an ounce and a

half, lighter than the lapwing. It is, however, a more

elongated bird, in proportion to its length, than any
of the other two ; and for this reason it is probably a

bird of more powerful wing. Its bill is also longer in

proportion than that of either the lapwing or the

plover ; and the hind toe is merely rudimental, being
destitute of a claw, and never of such length as to

reach the ground. The wings are also of a different

construction from those of the common lapwing.

They are pointed wings, but the point is not in the

same part of the wing ; for while it is in the middle
in the common lapwing, it is in the anterior part in

this bird, the first quill in the wing being the longest.
Its habits are but little known, though it is probable
that it occurs in more parts of Britain than is gene-

rally supposed. Small flocks, consisting of old ones
and young ones blended together, appear on different

parts of the season, and there is reason to believe

that the young members of those flocks are reared

within the country ; but too little is known of the

habits of the bird in its breeding places, to enable

us to draw any certain conclusion respecting it. It is

an upland bird in respect to its breeding ground ; but

as a British bird, it appears to resort only to those

places which are nearest to the continent of Europe ;

and we believe that, during the summer season, it is

more frequently met with in the mountains or hills in

the county of Kincardine, than in any other part of
the British islands. In England, it appears only in

the winter season, and chiefly on the coasts, which
shows that it is a bird which spends the summer in

more inclement regions ; but it is so local and com-

paratively rare, that no distinct conclusion can be
come to respecting it.

THE SPURRED LAPWING ( V. albicillus) is the only
other species which we shall notice. It is of a rich

grey on the upper part ; the breast and the belly, the

cheeks, the sides of the head, and the throat, arc
streaked with black and white, and there is a yellowish
appendage to the head arising from the front and
neck. The quills are black, the middle coverts of the

wings bordered with white, the tail feathers whitish,
the bill yellow, the feet orange, the length is thirteen

inches, and the turn of the wing is armed with a spur.
LARCH is the Larix Europaia of Decandolle.

It belongs to Conifcrce, and though a native of Ger-

many, it is one of our most plentiful forest-trees.

The larch is remarkable for the conical elegance of
its growth, and the durability of its timber ; in the
last respect even rivalling the oak. The trees are

readily raised from seed ; and after being planted in

rows in the nursery for a few years, are fit to be trans-

planted into their final stations.

It is considered an Alpine tree, being remarkably
hardy ; and, therefore, vast numbers of them have
been planted on the mountains and poor wastes of
Great Britain and Ireland within these last four-score

years. The late dukes of Athol have been most suc-

cessful planters ; large tracts of hilly country, on the

Athol estates, have been clothed with the larch, to

the incalculably increased value of that in other

respects almost barren possession. Nor has the intro-

duction of this tree been confined to the Highlands ;

as they have been planted everywhere to the great

advantage of the planters.
" In 1809, larch timber, grown by the duke of

Athol, at Dunkeld, was first used in the British navy
at Woolwich, in the building of the Serajris store-

ship, the Sybille frigate, the bottom of a lighter, and
for piles driven into the mud, alternately wet and dry ;

and in all these stations proved a durable wood. The
Athol of twenty-eight guns was also built entirely of

larch timber from his grace's estate ; and at the same
time the Niemen of the best Riga. After their first

course of service, on being examined, the Niemen was
found in a decayed state, and condemned accordingly ;

whilst the Athol was again put into commission, and
is at this time (December, 1832) on a voyage to the

West Indies. It was also remarked that, during the

time this larch timber lay in Woolwich dock-yard,

exposed to the weather, neither the heart or sapwood
was in the least decomposed ; nor was there the

slightest appearance of fungi growing upon it."

Mr. Pontey, forester to the duke of Portland, in

his " Forest Pruner," highly recommends the larch as

a durable timber tree, and hundreds of thousands

have been planted at his instigation.
Within these five or six years, however, it has been

found that the larch, in various parts of this country,
has become liable to a serious defect called jnunjnn^
that is, from the decay of the heart-wood, the tree be-

comes hollow like a pump. Much has been written

on the subject, but no satisfactory reason has yet been
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given as to the immediate cause of it. It has occur-

red to single trnes in the midst of hundreds of sound

ones, on poor thin gravels and on rich loams, and on
both wet and dry soils ; whilst in other situations,

where all these varieties of soil and circumstances

exist, nothing of the kind has been observed. Many
eminent arborictilturists'are now studying

1 the matter,
and it is to be hoped that some clue will be disco-

vered, which will lead to the cause of the failure.

The larices differ from the cedars by being deci-

duous. There are four species the common, the

. daurian, the red or small fruited, and the black or

pendulous. The last is chiefly remarkable for the

graceful curve its leading shoot assumes, drooping to-

wards the ground when about fifteen or twenty feet

in height, and forming a natural arch of extreme ele-

gance and beauty. The red is a slow-growing tree ;

and its timber is so close and heavy that it will hardly
swim.

LARKSPUR is the genus Delphinium of Tourne-
fort, an extensive family of beautiful flowering annuals
and perennials, chiefly natives of Europe. The
D. grandiflorum, and its varieties, are among the
most splendid ornaments of the flower garden ; and
the great variety of colours in the annual species
makes them universally admired.

LARVA. The technical term given to that state

of the life of an insect immediately succeeding its

escape from the egg, and previous to its assumption
of the pupa state. See INSECT and CATERPILLAR.
LASIOCAMPA (Schrank). A genus of large

lepidopterous insects, belonging to the section Noc-
turna, Latreille, family Bonibycidce, and containing the

egger moths, a name given to these insects on ac-
count of the compact egg-like cocoon which they spin.
The spiral tongue of the perfect insect is obsolete,
the palpi minute, the antennae strongly bipectinated,

wings strong and rounded, the legs scarcely hairy.
The larva? are hairy, woolly bears as they are termed
in some parts of the country, and roll themselves up
in a coil when disturbed. The type is the Bombyx
rubi, or fox-egger ; and there are four or five other
British species. Latreille introduces several other

genera into the group, such as Odonestis potatoria,

Gastrop&cha t/i/frctfo!ia, &c.

LASIOSPERMUM (La Gasca). A genus of
ornamental trailing plants, natives of the south of

Europe. They belong to Composite. The hardy
species appear in the flower border, and were for-

merly called Santolina.

LATHR^EA. (Linnaeus). The L. squamaria is a

very curious British parasitical plant. The roots at-

tach themselves to those of trees or shrubs, and thence
extract nourishment. The flowers are didynamous,
and the plant belongs to the natural order Oroban-
cliecE. This plant is rather rare, and found only in

dry woods among leaf-mould. Its English name is

toothwort, from the shape and colour of its bracteous
scales.

LATHROBIUM (Gravenhorst). A genus of
rove beetles (Brochelytra ; sub-family StaphyRmdes),
having the body long, slender, and nearly cylindric,
with the last joint of the maxillary palpi minute arid

pointed ; the antennae are inserted near the base of
the mandibles, and the anterior tarsi are dilated in

both sexes ; last joint long. Fifteen British species.
Type Sfaph. c/ongatus, Liiinsvus.

LATHYRUS (Linnaeus). A genus of elegant
climbing plants, chieflv natives of Europe. Class and
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order D/adf//i/iiri Dcc'imir'm, ami natural order 1.

ii)i<i,s(K. Many are ornamental, and some \ery
useful as agricultural plants. In ihis genus, we find

the everlasting pea (/, H pea (L.

odomtuf;), the Tangier pea(L. T<r,iitaiutx), the broad-

leaved everlasting pea (L. frififo/hix), the chichling
vetch (L. sativti.?), and the hairy vetch (L. hirtus) ;

the two latter agricultural.
LATIRA. A genus of molluscs constituted by

De Montfort, but properly belonging to the genus
Fuxus, with which it is now classed.

LATRIDIUS (Herbst). A genus of minute

coleopterous insects of doubtful situation, placed by
Latreille amongst the Xi/fofi/iaga, arid by Stephens
in the family JKngidce, having the abdomen oval and

broader than the head and thorax, the basal joint of

the antennae very large and globular, terminal joint

large, palpi very minute. The type is [the Tenebrio

lardarim of DeGeer, by whom the transformations of

this little beetle were observed, and of which he found

the Iarva3 feeding upon cured pork. Marsham cal'ed

this group Corlicnria ; but some of the smaller species

having been considered as generically distinct, Herbst's

prior name was retained for the typical species, and

Matshem's given to the others. There are about

twenty-four species of both groups.
LAUREL is the common name of a great many

very different plants, but properly belongs only to the

Laurus nobilis of Willdenow, or sweet bay of English
authors. The genus Lauras includes above twenty-
six beautiful trees and shrubs, many of them emi-

nently useful, and all highly ornamental. Many are

natives of tropical countries, where they assume the

character of lofty or timber trees ; those in this conn-

try are ranked as stove-plants. The North Ame-
rican species are mostly deciduous shrubs, and thrive

in our shrubberies. The genus was much more
extensive than it now is, as the cinnamon, the cassia,

the camphor, and the sweet cinnamon, were all inclu-

ded bv Linnaeus and others. The laurels and some

congenerous plants are associated in the natural order

Liturinc(B, which see.

LAUREL CHERRY is the Ccrnxus laurnrcrasm

of Loiseleur Deslongchamps, the common laurel of

our shrubberies ; and the Portugal laurel is the Ccrti-

sus Lusitttnica of the same author,

LAUREST1NE is the Viburnum tinus of Lin-

naeus, a common ornamental plant in every flower

garden. This favourite plant is easily propagated by
layers, or even by cuttings with the necessary care.

LAURINE^E. A natural order, containing, ac-

cording to the last authorities, seven genera and fifty-

four species of trees and shrubs bearing tine foliage,
but with inconspicuous flowers. By botanists, they
are easily recognised by the singular circumstance of

their anthers being from two to four-celled ; the

valves of each are hinged as it were to the upper ed<re

of each cell, and opening from the base upwards.
The germen is free, one-celled, and the ovule solitary
and pendulous. The style simple, and the stigma
obtuse. The fruit is fleshy and indehiscent, often

surrounded by a large persistent calyx. The seed is

without albumen, and without, arillas ; the straight

embryo large and inverted, the radicle short and su-

perior, the cotyledons somewhat convex, fleshy, and
the two-leaved plumula conspicuous.
The Lauriiiecc are divided into two sub-types : the

first contains the leafy arborescent aromatic species,
the second those which are leafless, herbaceous, and

C



I. A V A N D U L A - L E B E C K I A.

iiuipid. The first arc all aromatic plant?, and exceed-

ingly uniform in their properties. They contain

essential oil in abundance, which imparts to them a

peculiar sweet, though sometimes strong and pene-

trating odour, and a warm and pleasant taste ; hence

they yield some of our most grateful stimulants and

spices.
The old genus Laurus has been divided by modern

botanists, and its species arranged in three or more

genera, or sub-genera, called Laurus, Pcrsea, and

Cinnawoinum. The first includes the bay, the false

benzoin, and other laurels with two-celled anthers

and naked fruit. The second, the cassia, the true cin-

namon, and the camphor, in which the anthers are

four-celled, and the fruit covered. And the third,

the alligator-pear.
Laurus nobilis, the bay, is the only European plant

belonging to the type. It is aromatic, like the rest

of its associates ; and before the introduction of the

rxotic species, bay-berries and bay-leaves were much
esteemed in medicine. Its use in forming crowns for

heroes and scholars, has long been also obsolete,

though conquerors' statues still bear a sculptured
wreath of barren boughs, while the Baccalaureate de-

gree remains a symbol that the victories of Apollo
are more fruitful than those of Mars.

Laurus Borbonia is the true red bay ; it yields the

Isabella wood, so much prized on account of its

satiny appearance, for cabinet work ; and its roots

afford a violet dye. L. chlbraxylon and L. Indica, the

green-wood and the royal bays, are both much
valued for their timber ; the first is hard and tough,
and from its common use in machinery, is called cog-
wood ; the latter is light, of a yellow colour, and
known as Madeira mahogany.
The sassafras of medicine is the wood of the

L. sassa,ras. The alligator-pear is the fruit of

the Pcrsea gratissima, an excellent West India fruit.

The cinnamon of commerce is procured from several

species, but the best is that obtained from the Cinna-

momum verum. The juices of L. caustica are highly

irritating ; the bark of the L. culilaban is the clove-

scented cinnamon; and from the fruit of L. glauca, a

concrete oil is extracted, which is used in the manu-
facture of candles. The other genera, in this order,
are the Cryptocarya,Tetranthera, Cassytha, and another,
which has some affinity to Luurinee, is Agathophyllum.
LAVANDULA (Linnaeus). A genus of under-

shrubs and herbs, natives of Europe. This well-known

family belongs to Labiates. Two of the sorts are cul-

tivated, and all are favourites, either tor the beauty of
their flowers, or the sweetness of their scent. The
flowers and leaves of these plants have long been
used as perfumes ; and the ancients employed them
to aromatise their baths, and to give a sweet scent to

water in which they washed ; hence, indeed, their

generic name, Lavanduta. The oil of L. spica is more

pleasant than that of the other species, and is distin-

guished in commerce by the name of oil of spike,
while the others are called oils of lavender. Sixty
ounces of flowers yield only one ounce of oil ; henco
its high price, and the continual adulteration of the

genuine drug with oil of turpentine. It contains a

fourth of its weight or more of camphor, is a power-
ful stimulant, but its chief consumption is as a per-
fume ; large quantities of the flowers are annually
brought to London, where it is used by the citizens

to porfume their wardrobes, and to expel the cloth-

freuin? moths.

LAVATERA (Linnaeus). A genus of shrubs and
annual and perennial herbs, chielly natives of the

temperate parts of the world. Class and order Mon-

adclplna 1'olyundria, and natural order Malvacece.

Generic character : calyx half five-cleft ; invoiucrum
of one three-lobed leaf: petals inversely egg-shaped ;

stamens united in a cylinder ; anthers kidney-shaped ;

style simple ; stigmas several, like bristles ; capsules
many, one-seeded, and disposed in a crown. The

shrubby Larateras are green-house plants of easy cul-

ture. The herbaceous species are mostly annuals, and
are planted in the open air.

LAWSONIA (Linnaeus). A genus of tropical .

trees, belonging to the eighth class of Linnaeus, and
to the natural order Salicaria. These trees succeed
well in our stoves, and are propagated by cuttings.
The L. alba is by some writers supposed to be the

Gopher wood of Scripture, and is the plant that affords

the celebrated henna, or al-hanneh of the Arabs. It

is a curious fact that the unarmed variety should be

spread over Egypt, Persia, and India, and be found
even in America ; while the L. spinosa is confined to

the New World. A paste made of the pounded
leaves of this plant is much used by the Egyptians,
Arabs, and Turks, to dye their nails ot a yellowish
dark-red hue. This practice can be traced to a very

high antiquity, for there is evidence that the nails of

mummies have been so dyed. It does not seem that

the women use henna either to heighten their own

beauty, or to render their children more lovely ; but

rather as a mark of dignity, as slaves are forbidden to

employ it. From the great esteem in which henna is

held, and its vast consumption as an article of the

toilet, it is cultivated expressly in Egypt for export to

Constantinople, and yields the Pacha a considerable

revenue. Henna is also used to dye the manes of

horses, as well as to dye wool and leather. The
flowers have a strong, and, to most 'Europeans, a dis-

agreeable odour ; but, notwithstanding their powerful
hircine scent, the Oriental ladies use a water distilled

from them as a cosmetic, and put them in beaupots to

perfume their apartments.
LEAD. This mineral, next to iron, may be

considered as the most useful of our subterranean

treasures. The natural compounds of lead are too

numerous to admit of a separate description ; but the

most important is the sulphuret, from whence the

pure metal is chiefly procured.
Native carbonate of lead is one of the most beauti-

ful of the metallic ores ;
it occurs crystallised and

fibrous, the former being transparent, and the latter

generally opaque. It is soft and brittle, and occa-

sionally tinged green with carbonate of copper, or

grey by sulphuret of lead. The octohedron is its

primitive form, but it also occurs prismatic and tabular.

This mineral is found in abundance both in Cumber-
land and Durham, and the acicular variety, possessing

great beauty, in Cornwall.

The sulphuret of lead is less beautiful than the

preceding, but much more extensively diffused. Its

primitive form is the cube, of which there are several

modifications, and among them the octohedron. The

greatest quantities of this mineral are found in our

own island, and in the northern parts of the continent

of Europe. It may be proper to add that the greater

part of the specimens of this mineral contain silver.

LEBECKIA (Thunberg). A genus of shrubs

and under-shrub?, natives of the Cape of Good Hope,

belonging to Leguminoxee. They are kept in green-
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house collections, thrive on a compost of loam and

moor-earth, and are propagated by cuttings.
LEBIA. (Latreille). A genus of small but hand-

some species of coleopterous insects belonging to the

family Carabidce and sub-family Brachinides, having
the elytra very broad, the thorax broader than long, ;

with a transverse lobe on its posterior margin ; the

terminal joint of the palpi is larger than the preced-

ing, with trWpenultimate joint or' the tarsi more or

less bifid. Type Carabus crux minor, Linnaeus, a very
rare and elegant British species, having a black cross

upon the pale buff elytra. Bonelli separated some
of the species under the name of Lamprias, which
have linear antennce, and the penultimate joint of the

tarsi but slightly bilobed ; which genus is adopted by
the English, but rejected by the French entomologists.
LECHE'A (Linnaeus). A genus of pretty North

American herbaceous perennials, belonging to Lin-

iiacus' third class, and to the natural order Gstineee.

These plants, according to Sweet, are best kept in

small pots, and grown in turfy loam and moor-earth.

They are increased by cuttings.
LECYTHIS (Linnaeus). A genus of ornamental

trees and shrubs, natives of South America. The
flowers are polyandrious, and the genus belongs to

Myrtacece. They succeed best in a rich loamy soil,

and ripened cuttings produce roots in sand placed on
hotbeds ; the cuttings should not be stripped of their

leaves. The fruit of Lccyth'us is a large pyxidium
(like a chest or box) as big as a child's head, and
with its operculnm (opening), somewhat resembles an

oil-jar, whence the generic name L. grandiflura is

the greater, and L. minor the lesser, cannon-ball trees

of Cumana ; the former is one of the most gigantic
trees in the ancient forests of Brazil. The seeds of

all the species are edible, and used like chestnuts

either raw or roasted : but after they are swallowed,

they leave .an unpleasant bitter taste in the mouth.

Monkeys are, however, more fond of them than men ;

and hence the large seed-vessel full of seeds is called

the "
monkey's porridge-pot."

LEDON is the specific name of the Cisttis ledon of

Lambert. The ledon-gum rock-rose of the books
and nurseries is a hardy ornamental shrub found in

France.

LEDRA (Fabrioins). A curious genus of homo-

pterous insects belonging to the family Cercopidce,

having the margins of the thorax elevated on each side

into a kind of ear-shaped appendage. The type of

the genus is the Cicada aurita, Linnaeus, a large and
not uncommon insect in the south of England, of a
dull brow;i colour.

LEDUM (Linnseus). A genus of North Ameri-
can shrubs, always seen in our gardens in company
with the Azaleaa and Rhododendrons, brought from
the same country. In America it is called the La-
brador fe, its leaves being used as a substitute for the

true Thea during the war for independence. The
flowers are decandrious ; and the Ledums, of which
there are four species, belong to the natural order

It/iodorace<E. The Ledums are raised from layers or

seeds.

LEEA (Linnaeus). A genus of tropical shrubs
named in honour of Messrs. Lee, nurserymen and
botanists of Hammersmith, near London. Class and
order Pentaudria Mono^i/nia, and natural older Mc-
/iacea>. Generic character : flowers monoecious ;

calyx bell-shaped and five-cleft; corolla tube short,
limb five-cleft, segments bagged ; urceolus perigy-

nous, cylindrical, in five divisions, each segment bifid ;

stamens alternating with the segments of the urceolus,

short ; anthers incumbent, style simple ; stigmas
thickish and gashed ; berry five or six-seeded. These

plants are kept in the stove, grown in light loam, and
are propagated by cuttings.

LEE-CHEE, or LITCHI, is the Euphoria liichi of

Desfontaines, and Dimocarpus litchi of Loureiro, a

Chinese fruit-tree, belonging to the natural order

Sapindaceee. The fruit is sweet, with a sub-acid fla-

vour, and esteemed by the Chinese. The fruit are

in the greatest perfection when just gathered from

the tree ; and as they cannot be produced at Pekin

by reason of the coldness of the climate, whole trees,

it is said, are transported from Quantong to Pekin

for the use of the Emperor every year.
LEEK. Is the AltiUm porrum of Liungeus, a well-

known culinary vegetable. The cultivation is simple ;

a seed bed is sown in March ; soon as the seedlings
are of the size of a goose-quill they are transplanted
into rows one foot apart, and six inches distant from

each other, upon an open rich spot of well-digged

ground. They need no other care, save keeping the

ground clean among them till they are fit for use. If

a large size be desirable, the richest ground must bo
chosen for them, together with early sowing and

transplanting.
LEGUMINOS^E. One of the largest and best

defined natural orders of the vegetable kingdom. It

contains all the plants bearing butterfly-shaped flowers

and pod-like seed vessels. Two hundred and forty-
four genera are already described in books, and nearly
three thousand species have been named. This order

comprises some of the most useful, as well as many of

the most beautiful of plants. Among the former all

the products called pulse are directly or indirectly
serviceable to man ; and among the latter we may
instance the restharrow, broom, and furze upon our

wastes, up to the lupines, the erythrinas, cytisus,
wistarias, and achyronias of warmer climes. Many
excellent medicines are also obtained from this order,

as the cassia, senna, &c. Linnaeus divided the pulse,
which Jussieu and De Candolle have again conjoined
into two orders, his thirty-second and thirty-third,
called PapilionaccfB and Lomcntacece ; the first in-

cluding those genera which have butterfly-shaped
flowers and true legumes ; the second, those in which
the corollae are regular, and for the most part rosa-

ceous, and the fruit that modified form of legume
which is known as a lornent.

" The arrangement of this tribe of plants has been
found to be attended with much difficulty. By Lin-

naeus, and the writers who succeeded him, the number
of genera was much smaller than those admitted by
botanists of the present age ; many additions have
been made in consequence of the discovery of New
Holland, and a large number of subdivisions in the

old genera have been from time to time introduced

by one writer or another. To combine those scattered

improvements under one uniform system has lately
been attempted by the learned professor De Candolle.

He has divided LegnminoscB into two grand divisions,

the first of which consists of plants the radicle of

whose seed is curved back upon the edge of the coty-
ledons, and the second of those whose radicle and

cotyledons are straight ; the former are Curvembr'us

and the latter Rectembr'uE. In the Curvembnee, cer-

tain diversities in the structure of the calyx and
corolla again divide into two principal forms ; one of

(' -J
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which, Comprehending all tlie genera with papilioiui-
ceons flowers, is called Pnjnliutincea; ; and the other,

consisting of a very small numher of species, with

one or two petals or more, and an obscurely lobed

calyx, is called Swartziceee. The last is not sub-

divided, but Papilionaceee resolve themselves into the

two great tribes pointed out by M. De Candolle,

namely, those with fleshy cotyledons and eatable

pulse Sarcolobfc, and those with ibliaceous cotyledon?,
and seeds which are not eatable, PhyllnlnbcE. Each
of these is divisible by three, upon slight differences

in the fructification. In Rectembrice two sub -orders,

MimosioE and C<esalpinue, are formed upon variations

in the aestivation of the calyx and corolla ; in the

former it is valvate, in the latter imbricated ; the first

constitute a single tribe, the lat er into three, distin-

guished by less conspicuous peculiarities of structure."

Hort. Brit.

LEISTUS (Frolech ; POGONOPHORUS, Latreille).
A genus of coleopterous insects, belonging to the

family Carabidce, distinguished by the beautiful blue

colour of the majority of the species of which it is

composed, and the elongated and curiously spined
lower lip ; the palpi are very long, and the outside

of the jaws greatly dilated at the base. The type is

the Carabus spii;ibarb>is, Fabricius. There are seven

other British species.
LEMNA (Linnaeus). A genus of well-known

aquatic, annuals, belonging to the natural order Fluri-

ales. There are four species, all natives of Britain, and
known by the name of duckweed. These are the

plants which form " the green mantle of the standing

pool," alluded to in King Lear.

LEMON. Is the Citrus medico, of Rizzo, a common
and well-known exotic fruit.

LEMUR. A genus of four-handed mammalia,

forming a sort of link between the apes and monkeys,
and those mammalia which are without hands. The
name was originally given to. these animals by Lin-

naeus, in consequence of their habits being nocturnal,

though in other respects it is rather fanciful to call them
"
ghosts," which is the meaning of the word lemur. As

the genus was originally formed, it contained several

animals differing from each other in many important
characters, and as the foundation of it was nearly

negative, it was of comparatively little use. Sub-

sequent naturalists have divided the genus into three

distinct parts, or indeed three separate genera Lemur,

properly so called, which contains several species, all

of them natives of the island of Madagascar, and of

that island only ; Loris, sometimes improperly called

sloths, and at other times slow lemurs, which are
natives of India ; and Galago, of which an account has

been already given. We shall give a short notice of

the LORIS under that title, and confine the present
article to the lemurs, properly so called. It is neces-

sary to remark, however, that Landseer, who has

given portraits of the red lemur and white fronted

lemur, with his usual truth and effect, has introduced
into the same plate A. /on', under the name of the

slow-paced lemur ; but the character of the animal is

given with so much truth, that the trifling mistake in

the name cannot mislead.

Lemurs are exceedingly singular animals, and the}'

belong to an island of which the natural productions
are altogether of a peculiar nature. It is remark-

able, that though the distance between Madagascar
and the main land of Africa is not very great, yet
that there should be so great a difference between

both the botany and the zoology of them as there

actually is. So far as is known, there is no animal in

Southern Africa at all resembling the lemur in its

formation and habits, neither is there any resembling
theai-ai ; and asboth are handed animals, and combine,
with the use of hands, habits which are not possessed

by handed animals in any other part of the world,

it becomes impossible to apply systematic terms to

them with perfect correctness. Until New Holland was

discovered, Madagascar was the largest island known ;

and Madagascar is more related to Africa in position
than New Holland is to Asia. Yet we do not find

in the climate of Madagascar much resemblance to-

that of Africa, or in the climate of New Holland

much resemblance to that of Asia. Madagascar is by
far the better climate of the two, and indeed, taking

all circumstances together, it is perhaps one of the

best climates in the world. The cruelties which were

perpetrated upon the natives by early visiters, and

the disposition which the natives showed to retaliate,

indiscriminately upon all nations for the wrongs which

they had suffered at the hands of a few, long pre-

vented a proper knowledge of Madagascar and its

productions ; but since an end has been put to the

cruel traffic in human beings, and the judicious con-

duct, of our governors in Bourbon and Mauritius has

taught the people of Madagascar that there ;ire na-

tions to be trusted, the country has been readily

opened to the footsteps of science ; and the blacks

of Madagascar are becoming fond of the society, the

merchandise, and partially also of the science of

Europe. . In consequence of this, we may expect that

before many years shall elapse, the production of

this extensive and singularly fertile and romantic

island will be well known, and its inhabitants will be

added to the list of independent and improving
nations.

This is a pleasing prospect in respect both of

natural science and of philanthropy ; and when we
cast our eyes over the globe, and consider the

physical state of different regions, and the moral

characters, or rather the moral capacities, of the

inhabitants of those regions, we invariably find that

whatever of apparent fierceness and cruelty there

may be in the people of a land naturally rich, there

is invariably more instability in them than in the

people of a poor country; and in process of time they
rise in the scale of nations, and this almost in pro-

portion to their apparent cruelty at the time when

they are first, visited by more civilised nations.

Taking it altogether, New Holland has perhaps the

most uncongenial climate, and the most unproductive
soil of any country of the same extent ; while its

native productions, both animal and vegetable, afford

the most scanty supply of human sustenance. There

is no handed animal in any part of New Holland,

though there are some climbing animals, and a few

supplied with membranes, which assist them in leaping

from branch to branch. In the rich woods of Mada-

gascar again, we find handed animals numerous, and

several of them, such as the lemurs now under notice,

peculiar to that part of the world, and also in their

habits. They indicate a country which has been

from the first abundant in rich forests, while the

absence of handed animals in the Australian forests

leads us to suppose, that the general character of

very much of the surface of that extensive country
must be sterile.

Now these characters are strongly impressed upon
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the people of the new countries. Those of Mada-

gascar resisted (lie visits of Europeans at the first, and

they were found collected in large masses so as to be

formidable ; but now, while the natives have been

more consolidated, they seek the intercourse of

foreigners, and improve and also increase in numbers
from the stimulus of that intercourse. The natives

of Australia, on the other hand, though their inter-

course with Europeans has been more direct and

close, have not derived the same advantages from it.

That they are not without capacity, is proved by the

ftet, that many of the children have been very for-

ward in the schools ; but it has also happened that,

instead of being thereby attached to civilisation, they
have almost without exception gone back to the

woods, and relapsed into the habits of their fathers.

The character of many of the European inhabitants,

as being convicts, working in chains, or under very
severe laws, must no doubt have had a pretty strong

repulsive effect upon the natives of New Holland,

inasmuch as men could not be expected willingly to

give up a state of freedom, however precarious, in

order to join a nation, the one part of which com-

pelled the other to work in fetters, and under terror

of the whip. Thus, if we still have the natives of

New Holland, and more especially those of Van
Diemen's Island, whose characters are a little more

energetic, acting the characters of liers in wait in

the bush, and indiscriminate plunderers and mur-

derers, we, in a great measure, have ourselves to

thank for it, and it is impossible to say how much
this may have retarded the prosperity of our empire
in that part of the world. Yet still much must also

be owing to physical circumstances ; and the most

striking of these is the absence of handed animals, to

which the peculiar handed animals of Madagascar
present a very striking contrast, and would of them-

selves lead to the facts which we have pointed out,

both with regard to the general productions of the

country, and to its human inhabitants.

The lemurs are among the most remarkable of the

Madagascar animals ; and though they resemble the

monkeys in some of their structural characters, there

are others in which they approximate more nearly to

the canine race. They are not, indeed, decidedly
carnivorous in the formation of their teeth, nor are

they furnished with claws of a formidable character;
but they are nocturnal in their activity, as foxes are,

and the whole of that race when in a wild state. They
are also very nimble animals in all their motions :

and, along with a great variety of resources, they have

a great deal of tractability. They have the hand of

the monkey, so that they can climb a tree with equal

expedition ; their legs are at the same time articulated

so as to be by no means inefficient in running; and to

these properties they add the scent and the sagacity
of the dog. Accordingly, some of them at least are

trained for the chase, and for some domestic pur-

poses ; and though there is no account of their

exercising that watchfulness which must be re-

garded as the most valuable quality of the dog, they
form better substitutes for that animal than are any-
where else to be met with. Indeed, upon looking at

the plate, it will be seen that, with the exception of

the hands, and the greater proportional length of the

tails, lemurs have not only much of the form, but they
have also not a little of the expression, of dogs.

Still, though they are employed in the chase, and

though they eat animal matter, the principal adapta-

tion of thoir mouths is for the ealing of fruits ; and it

is in this, and in the possessing- of instruments adapted
for climbing, that they bear the most resemblance to

the monkeys, and are ranged next to them in the

system.
In the upper jaw the lemurs have four incisive teeth,

two canines and twelve grinders ; but in the lowerjaw
there are six incisors, two canines, and only ten grinders.
The upperjaw bears a considerable resemblance to that
of the American monkey ; while the lower jaw differs,

both in the number of incisive teeth and in their form
and position; They are very much elongated, very
slender, and not directed upwards as in the apes, but

pointing so much forward as to be nearly horizontal.

The external one on each side differs in form from
the others, and is so much larger lhat it is doubtful
whether this and the one which follows it are the true

canine, though that tooth is certainly not entitled to

be classed as a grinder. If, however, this second
tooth in the lower jaw that is, the fourth from the

front is to be considered as the true canine, there is

a difference in the mouth of the lemur from that of

all animals with which we are acquainted ; inasmuch
as the upper canine stands farther forward than the

other, whereas in other animals, the canine in the
under jaw is in advance. The true grinders are all

of the same form, with two points, one external and
the other internal. In the upper jaw there are three

grinders, of which the first is the largest and the
second the smallest, the first having two tubercles
on the outside very much developed. The false

grinders, which are three in number, are separated
from the canine by an interval. In the different

species, however, there are great differences in the
form of the mouth, so that it is not easy to reduce them
to any general description ; and the best conclusion
to which we can come on an inspection of the mouth is,

that the animals are very miscellaneous in their feed-

ing. This agrees with their habits, so far as these
are known, for being wholly nocturnal animals, and

living in the woods, it is impossible to examine them
with the requisite degree of care. Nor can we draw

any certain conclusion from what they eat in a state

of domestication, because they are very miscellaneous,
and will eat indiscriminately fruits, farinaceous roots,

insects, and animal substances.

The limbs of those animals, more especially their
hind ones, are very considerably elongated ; the
thumbs in them are placed at a great distance from
the fingers, completely free to their articulations, so
that the hand forms a very efficient grasping instru-

ment. All their fingers, or toes rather, have flat

nails, with the exception of the second one on the
hind foot, which has the phalanx which bears the
claw very slender, and the claw itself is awl shaped.
The tail is generally longer than the body, and adds
much to the beauty of the form of the animal ; but
it is not prehensile, or capable of laying hold, which
is another distinction between the lemurs and those

monkeys to which they bear so close a resemblance
in many respects. Generally speaking, the whole
form of the lemur is slender and flexible ; the head is

elongated, with a triangular profile, and a slender
muzzle bearing no inconsiderable resemblance to that
of the fox, for which reason they have sometimes
been called fox-headed monkeys. Their covering is,

generally speaking, woolly, very abundant, and much
frizzled out on the body ; their ears are short, rounded,
and covered with silky hair ; their nostrils are in the
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'form of terminal slits ; and the hair of that part of

the body where they are placed more resembles that

of some of the marsupial animals of Australia, than

of the mammalia of Europe. The eyes are not

placed looking directly to the front, as they are in

man, neither are they completely lateral, but they
hold an intermediate position. Ttie mammae are two
in number, and situated on the breast.

Altogether these animals thus combine the leading
characters of the handed animal, with those of the

quadruped. Their principal dwelling is in the trees,

and they are very dexterous in leaping from branch

to branch, though they do this only early in the mor-

ning, or late in the evening, as during the day they
remain in a state of repose, and very generally rolled

up. As they partake so much of the characters of

apes, or rather of monkeys, it may naturally be ex-

pected that they also partake of the habits of these

animals ; but from all the accounts it should seem

that they partake more of the good qualities than of

the bad. They have the same ardour of character

when excited, as the monkeys have ; but there is far

more repose about, them, and they have none of those

propensities which render monkeys in general both

mischievous and repulsive. They are also far more
docile and tractable when in a state of confinement.

There is one respect, however, in which both agree,
and that is the extreme affection of the females for

their young ; and it will generally be found that when-

ever this propensity is very strong, there is always a

corresponding degree of ardour in the whole character

of the animal. We have already mentioned that

Madagascar, and we might have added the adjoining

islands, are the only known localities where lemurs

are natives. Several specimens of them have been

brought to Europe, where they have lived, and some

have produced young in menageries ; but they are

liable to suffer severely in the cold of the climate,

notwithstanding the ample supply of fur with which

they are covered.

The species of lemurs are not very satisfactorily

made out, and there are sufficient reasons why this

should be the case. It is but lately that their native

regions have begun to be looked upon with any thing
like a scientific eye; and as, from the mere fact of

their being handed animals, they were long considered

as belonging to the family of the apes, which gave
a false impression of their general character. The}'
are so very peculiar in their structure and habits, and

so confined in their geographical distribution, that

there is no doubt they would form a very valuable

index to the physical condition of their native loca-

lities, if they were a little better understood than

they are at present. Mammalia are from their struc-

ture much more limited, that is, much more dependent
on local circumstances, than birds are, which can

betake themselves to the air and range from place to

place independently of the surface of the earth ; and

therefore, if we find any mammalia of very peculiar
structure in any particular spot or distinct country,

they are always the very best means we can have of

ascertaining the physical circumstances of that coun-

try, arid from those circumstances a general idea of its

dimate and productions. To do this with proper
effect, it is absolutely necessary that we should per-

fectly understand the mechanics of the animal sys-

tem, more especially the articulations of the limbs.

Now though the lemur is a climbing animal, and

resides for the most part in tree?, it is not so exclu-

sively a tree animal as the ape, the baboon, or the

monkey. These have not only the cross motion of
the anterior extremities much more powerful than the

motion in the mesial plane, but they have so much

oblique articulation in the bones of the hind thigh
and leg, and such a turning inwards of the foot upon
that leg, that they get on more lamely upon the

ground in proportion as they are more at home upon
the tree. The baboons, many of which live where
trees are thinly scattered, are better set on the legs
than the apes of the close forests ; and so is the chim-

pansee of Africa better set on the legs than those

long armed apes which inhabit the tangled forests of
Java, Sumatra, and the other rich isles of the east.

So also on the American continent, the spider mon-

keys, and the other races with very produced extre-

tremities and prehensile tails, which are found only in

the closest woods, are much less clever on their feet

than such species as have occasion to range from tree

to tree. The structure of the lemur is different from
that of any of them, and the habit agrees with the

structure. Though it has hands on all the four feet,

these hands are not turned on edge, neither are the

joints so constructed as that the animal can turn the

hand directly outwards so as to grasp a branch. It

mode of climbing is, more correctly speaking, a leap-

ing from part to part of the tree ; and thus, though it

can grasp the branch upon which it more immediately
rests, it cannot range over or beat all the parts of a

tree in succession, in the same manner as apes and

monkeys do, therefore it must be regarded as not so

exclusively confined in its feeding to what the tree

produces. We have said, that in some of its cha-
racters the lemur approaches more nearly to the
canine race than to any other family of animals. But

allowing this, it partakes also of some of the cha-

racters of the cat, not as respects its food, its method
of procuring that food, or its general disposition, but
as respects its organisation for motion. There is

much spring and elasticity in the backbone, and the
tail has that great length which is always characteristic

of an animal which can leap, or which otherwise takes

its motion steadily upon a definite line ; and as the

tail of the lemur is perhaps more produced in pro-

portion to the size of the animal than that of any
animal in which the tail is not prehensile, we may
naturally suppose that it proportionally assists the

animal in its function of leaping. Perhaps the
nearest approximation which we have to the lemur
in this respect, is in the AILURCS of northern India -

r

but the ailurus, as may be seen by referring to that

article, takes the remainder of its character as much
from the cat family as the lemur does from the mon-

key. Indeed, before we could satisfactorily point out

the proper place of these very peculiar animals in a
natural system in which animals should be arranged
strictly according to their organisation and geogra-
phical distribution taken jointly, we would require to

bring under review all those animals to which a
resemblance may be traced in the lemur ; and this

would be far too extended as well as too elaborate a

matter for being treated of in a popular work adapted
for common readers only. We shall therefore shortly
notice the species as they are described by naturalists,

without pledging ourselves that we enumerate the

whole, that the whole are known, or that some which
are described as separate species may not be mere
varieties of age, or resulting from accidental cir-

cumstances
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THE RED LEMUR (L. niber} is the species figured
at the top of the plate LEMURS. It is, generally

speaking, all over of a maroon red colour, with the

exception of the hands, the tail, the head, the insides

of the legs, and the belly, and these are black. There
is also a half collar of white on the upper part of the

neck. The first good representation which was given
of this lemur was a drawing made by Commercon,
during his residence in Madagascar, and to whom we
are indebted for many valuable truths in the zoology
of that part of the world ; but in consequence of his

drawing not being accompanied by any description
in writing, it was neglected until the return of Peron
from the Southern Seas, who brought with him a

stuffed skin of the animal. There was also a speci-

men, a female, in the collection of Mr. Bullock, in

which the colours were remarkably beautiful, the

whole upper part being rich maroon, and the under

part, including the face and the tail, jet black ; the

collar had a greyish tinge, and a spot of the same
colour marked the middle of each foot. There is

every reason to believe, however, that the colour is

subject to some variation ; and the female has the

white markings less distinct and pure than ihe male,
which has sometimes caused it to be considered as a

different species. It measures rather more than a
foot from the back of the head to the origin of the

tail, and stands nearly the same height, taken to the

most elevated part of the back. The tail is more
than a foot and a half in length, and, though not pre-
hensile, has considerable power of motion. It is

very easily tamed, and of the most gentle and inoffen-

sive disposition. In its waking hours it is remarkably
nimble in its motions ; but it passes the greater part
of the day in a state of complete repose, during which
it is rolled up, with the head placed between the feet,

and the tail brought over. From this habit of indo-

lence during the daylight, it is not so interesting in a

collection as one might, from its gentleness and

docility, be led to suppose. Indeed it is only in

their own native localities that those animals which
are local and peculiar can be seen to proper advan-

tage ; and therefore, in order to form an adequate
idea of the lemur, it is necessary to form some idea

of a Madagascar forest, as the one is somewhat out

of place without the other. The forests of Mada-
gascar cover the greater part of the surface of the

country, except where they have been cleared by
artificial means. Many of them belong to the palm
family, grow in the marshy grounds, and produce
abundance of fruit ; and the number of trees furnish-

ing valuable timber and dye stuffs, and resins or gums
of various kinds, is very great. These forests grow
M ith great rapidity, and hide the country down to the
water's edge ; and as is the case in most warm climates

where the rains are heavy, extensive salt marshes
are formed by banks, which are thrown up by the

conflicting actions of the river floods, and the sea ;

but in general the low grounds are so damp that the

dry season tells much less severely upon them than
it does in most other countries ; and the consequence is,

that vegetation is in a state of perpetual growth ; and
as it is the habit of tropical trees to bear fruit over
the greater part of the year, such animals as the
lemurs never suffer much from scarcity of food ; and
the short time in which their great activity finds their

supply is sufficient to account for the indolence of
their habits during the greater part of their time, for
it is a law in the economy of most animals that all

those which can find sufficient food in a short time,
either from their own superior powers, from tho

abundance of the food, or from both, pass much of

their time in a state of rest or indolence.

WHITE-FRONTED LEMUR, (L. albifrons). This

species is of a reddish-brown colour in the upper part

generally, with grey on the hind part of the head and
the shoulders. The face as high as the eyes is black
in both sexes ; but in the male a band of white crosses

the upper part of it, though this band does not exist

in the female. The female has, however, those parts

grey which are white in the male. Of the habits of

this species (and it may be said of all the species),

very little is known in a state of nature ; and as we
have already mentioned, no satisfactory conclusion

can be drawn from specimens kept in a state of

confinement. One which was kept in the French
Museum brought forth a young one. Until it was

produced, the mother was very gentle and familiar,

fawning on the visitors, licking their hands, and

showing many of the attentions of a dog. But no
sooner was the young one produced than it occupied
and even absorbed the greater part of her attention ;

and she became retiring and suspicious, and offered

to attack those who approached her, especially if

they attempted to touch the young one. As it grew
up, however, her suspicions abated : and by the time
that the young one was capable of finding its own
food, which was at about the end of three months,
all the gentleness and familiarity of the mother's cha-

racter returned ; clearly showing that the temporary
change which had taken place in her disposition
arose solely from affection for her young one, and
not from any disposition to do mischief. The affec-

tion on the part of the young one was reciprocal ; for

on the least cause of disturbance, or even noise, it ran

to its mother, and endeavoured to conceal itself in

her fur.

THE Mococo OF BUFFON (. calta) is one of tho

most beautiful species of the genus, and also one of

the best defined. The epithet cota, which is given
to it partly on the supposition of its tongue being
rough like the tongue of a cat, is not correct how-
ever ; for it is a smooth-tongued animal, and one
which is so gentle and affectionate in its manners
that it courts rather than shuns the society of human
beings. The fur is reddish ash on the upper part,
ash coloured on the flanks, and white on the under

part; and the tail is beautifully annulated with puro
white and black. There is a peculiarity in the struc-

ture of the hand of this animal, and partially also in

most of the genus. The naked palm extends, though
concealed in part by the hair on the upper surface,

along the under surface, nearly midway to the appa-
rent length of the fore arm ; and thus the hand or

paw becomes a sort of double grasping instrument,
and can either hold on like a hook or act with the

thumb opposed to the fingers, as necessity may re-

quire. Thus it is one of the most efficient instru-

ments among the branches of a tree that can well be

supposed, and enables the animal to climb over flexi-

ble leaves which could not be easily accomplished

by means of hands of the common structure. Nor is

it unworthy of remark, that in this formation of the

hand there is a very considerable approximation to

the mode of action, though not exactly to the form,

of instrument, of the sloths. This lemur, as well as

some others, gets the name of mongou, which is

indeed generally bestowed upon all those which have
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more or less of brownish a*h in their colouring ; but

it does not appear that there is any particular dis-

tinction in character or disposition that accompanies
this difference of colour ; and where the habits of

animals are so much alike as they are in all the

lemurs, mere difference of colour is of very little

consequence.
THE MONGOOS OF BUFFON (L. mongoz) is rather a

questionable species, but it is usually characterised as

follows : length from the hind head to the tail rather

more than a foot ; length of the tail nearly two feet;

five fingers on all the feet, with the thumbs on the

hind ones much stronger and more developed than

those on the fore ;
all the nails are flat, with the ex-

ception of that of the h'rst finger on the hind foot,

which is a slender and pointed claw, as may be ob-

served in the figure of the white-fronted lemur given
in the plate already referred to. The nostrils are

at the extremity of the muzzle, as is the case in the dog

family, and there is no doubt that the sense of smell-

ing assists the animal very much in finding its food

during the night. The ears are rounded externally,

and the opening is pretty large, so that the sense of

hearing is also acute. The naked skin on the under

side of the fingers is peculiarly delicate, and no doubt

forms a very efficient organ of touch.

THE VARIEGATED LEMUR (L. macaco) is not very
well named, because all the lemurs are varied in the

colour ; but this one has the colours much more
varied than most of the others, by large spots of black

and white. The male has the sides of the nose, the

corners of the mouth, the upper part of the neck, the

back, and the flanks white ;
and the top of the head,

the belly, the tail, and the insides of the legs black,

with the exception of a white bar across the middle.

It is said, that in this species the young females are

like the males, and afterwards changed to a different

colour ; which is different from most animals, as the

young male more frequently resembles the female,

and does not acquire the characteristic markings of

his sex until he arrives at maturity.
THE DWARF LEMUR (L. nain) is much smaller

than any ot the species hitherto noticed; it is under-

stood to" be the animal which Buffon described under

the name of the Madagascar rat, and which has on

that account been sometimes called L. murinus ; but

it is not in any sense of the word a rat, or a murine

animal of any description, unless in its being of small

size, and having a long tail. In its organs of loco-

motion it resembles the larger and more characteristic

lemurs ; but its head is rounder, and its muzzle

shorter, and in this respect it bears nearly the same

analogy to them that the pug dog does to the fox.

It is al'so described as being more a nocturnal animal

than any of the others, with very large round eyes,

and a broad muzzle, with the nostrils in advance of

the jaws. The general covering is thick fur, greyish

fawn on the upper part, and whiliah on the under ;

and the face and naked skin of the hands are flesh

coloured. M. F. Cuvier has described an individual

of this species, the manners of which he watched with

much attention. It was placed in a nest of hay,
where it remained daring the day rolled up like a

ball, and in a state of the most profound repose, but

as soon as the night set in it was all life and activity.

It leaped along its cage with a rapidity equal to the

flight cf a bird, and it could bound vertically from

the ground to the height of six feet. This last evolu-

tion is rather a remarkable one when we consider the

small size of the animal, for it is not above ten inches

long in the body, nor exceeding six inches high at

the shoulder. This is another instance of the neces-

sity of guarding against confounding the muscular

power or energy of an animal with the men; volume
of its muscles; for thi., the smallest of all the lemurs

is by far the most agile and energetic of the whole.

There are various other species named by different

writers, but the history of the genus is still too im-

perfect, and the variations of colour to which the

same species is subject, are so ill made out, that some
of the distinctions which are drawn are means of

confusion, not of information. Years must elapse,
and the very singular physical character of Mada-

gascar and the adjoining islands, together with the

working of the several monsoons upon it, must bo

fully investigated, before vie can settle its natural

history.

LENTIBULARI^E. A small natural order, con-

taining only two genera, viz., Pinguicula and Utricu-

laria of Linnaeus ; very pretty interesting aquatics,
which are with difficulty cultivated. The Pinguiculas
are either European or North American, inhabiting
elevated patches in bogs : the Utricnlarias are floaters,

found in marshes and little rills ; their flowers are

white, yellow, or blue. The Pinguicula;, or butter-

worts, have been so called from the greasy appearance
of their foliage. Like other marsh plants, they have

been accused of occasioning the flukes in sheep which

feed upon them. This is attributable rather to the

larvae of the fluke, or Jascicula ke/iatica, which abound
in marshy districts, adhering to the herbage, and thus

being conveyed into the alimentary canal, than to

the immediate agency of the Pinguicula. When
mixed with cow's milk, the juice of the leaves of these

plants acts like the common rennet. Utricularia is

physiologically interesting, from the many bone-like

vesicles that are developed on its immersed foliage,

and which serve to float the plant. During certain

seasons the Utricnlarias are wholly submerged, and
then the vesicles are full of water ; but when the

flovers begin to be developed, these bladders, the

apertures of which are closed by a curious valve,

contain only air. This is probably separated by the

vital energy of the plant ; and during its gradual
evolution the water is absorbed or expelled, and is

prevented returning, either by the mechanical struc-

ture of the valve, or by the constant evolution of air.

Hence the whole plant is buoved up, and gradually
rises to the surface ; the flowers, then expand, the

seed-vessels are fertilised, and the seeds ripened ; after

which the living energy of the plnnt flags, air no

longer is secreted in the vesicles; these again become
filled with water, the whole plant sinks to the bottom,
and the seeds are thus sown in their proper soil.

LENT1CULINA. A genus of molluscs com-

prising many species, all of them microscopic shells.

They have been subdivided by De Montfort into

so many genera, that it became necessary to consoli-

date the species. In their general character they

partake of the formation of the Nautilus, being of a

compressed s
v
ub-discoid shape ; the centre smooth,

but more generally with small knobs ; the chambers
not very numerous, externally visible and lying in a

radiating position from the centre to the circumfer-

ence of the shell's disc ; some are umbilicated, others

not. The derivation of the name appears to be from

a little bean or grain of seed, which they may be said

to resemble. Shells of this genus are frequently
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found in a fossil state, but the greater number of

species are recent, though but little known, and con-

stantly overlooked in consequence of their diminutive

size. On this subject we cannot resist observing,
that were additional proofs required to convince the

unbeliever of the infinite wisdom of the God of nature,

und of the unity of purpose displayed throughout
creation, these little shells would afford that satisfac-

tion ; for in them we discover analogous forms with

those of the largest growth, and their diminutive

tenants, each endowed with similar functions, each

destined to play its part in the scheme of wisdom,
and each of as much use in their sphere of action, as

the elephant, whale, tiger, or other powerful animal

in its predestined habits. The ingenuity of man has

accomplished wonders in assisting us to see, and
even study, marvellous creatures whose existence was

scarcely gut-ssed at before the perfection of optical
instruments. By these much has indeed been effected,

but it also leads to a safe conclusion that much more
is yet to be done. Let us go on to the utmost verge
of human industry, ingenuity, and rational intelli-

gence, we can only arrive at this result that the

more man has cause to boast of his discoveries, the

more he is bound to praise HIM who made us what
we are, and not WE ourselves.

LENTIL. Is the Ervuni /ens of Linna?us, the

common tare, some few of which are excellent fodder

plants, others noisome weeds. Two or three of them
have been used as human food from very high anti-

quity. Lentils, when boiled, readily dissolve into a

pulpy mass of a chocolate colour ; and we learn that it

was for a mess of this
" red porridge" for which Esau,

thence called Edom, sold his birthright. In Egypt
and Syria they are parched over the fire in pans, and
sold as the best portable food on long journeys. They
are also much used in catholic countries during lent.

The London cooks prize them as an ingredient in

both soups and sauces.

LENTISCUS. Is the specific name of the Pis-

fucia, otherwise called the mastich tree. P. lenliscus

is so called on account of the viscidity of its exuda-
tions. This tree affords the true mastich ofcommerce,
which is procured by making transverse incisions

through the bark, whence the glutinous juices escape;
and, when inspissated by exposure to the air, are

collected in the form of tears. Mastich is considered

astringent and diuretic, but it is'Very little employed
in medicine.

LEONOTIS (R. Brown). A genus of African

shrubs cultivated in our greenhouses, and known by
the name of lion's ear. Class and order Didi/namia

Gymnotpemsa, and natural order Labiata:. The flowers

are showy ; the plants thrive in light loamy soil, and
are increased by cuttings.
LEONTICE (Linnaius). A genus of tuberous-

rooted perennials, natives of the warmest as well as

of the coldest parts of Europe. They belong to

Berberidea-, and are increased by dividing the roots.

LEOPARD'S BANE. Is the Doronicum par-
dalianchcx of Linna'us. The flowers are showy, come
forth early, and belong to Composite; are well worth

cultivating, and are increased by dividing the roots.

LEPADICEA. The first family of the class

Nematapoda, the genus Lepas of Linnaeus, and the

Aiidlifa of Lamarck. This family, as it is constituted

by modern naturalists, comprises the genera Gi/inno-

Icfifi.f, I'rntah.-jtfts, Pulylcpas, and Lithtilcpas. These
molluscs are so widely distinct from every other, that

they may immediately be discovered by their general

appearance ; the specific differences require more
attention, and demand a closer investigation than

naturalists have hitherto devoted to them. The space
alloited to this subject will not permit us to enlarge
to the extent necessary to gratify our own wishes ;

and as an eminent German naturalist has long been

promising the result of his accurate investigations
and laborious attention, we will not attempt to fore-

stall his information, or give an incomplete view of

it, confining ourselves at present to a general descrip-
tion of these singular and interesting molluscs. The
animal possesses an oval formed body, more or less

compressed ; the mantle slit or divided at its inferior

or posterior portion, though, according to the natural

position of these animals, it may be termed the upper
arid anterior portion ; the mantle is prolonged on the

other side by a fleshy pedicle or stem, more or less

capable of extension or contraction ; this is attached

to submarine bodies, and acted upon by a transverse

adductor muscle. The testaceous portion is formed
of five pieces or valves, squamose, or like scales

touching each other more or less at their edges ; one
dorsal and median ;

two laterally anterior ; and two

laterally posterior ; they are sometimes without any,
but more frequently with numerous accessory pieces

placed at the base of the shell even in the pedicle.
These molluscs are invariably fixed on various float-

ins
1 or other submarine bodies, in very extensive

groups, or thinly scattered, hanging as it were with

their heads downwards, at a small depth in the sea.

They appear to delight in the constant motion of the

waves, which probably contributes to supply them
more easily with fjod, which otherwise they have no
mode of seeking, beyond the limited locomotion the

length of their fleshy stalk permits them to enjoy.

They are carnivorous, seizing their food by means of

the articulated appendages with which the posterior

part of their bodies is provided; these are in con-

tinual agitation, and either present a bait to the small

crustaceous animals upon which they feed, or serve

as feelers or smellers to indicate the proximity of their

prey; arid the denticulated jaws enabling them to

crush, and as it were to masticate their food. It ap-

pears likely that their propagation is carried on by
means ofeggs, which are deposited in certain places by
the assistance of a long retractile portion of the body,
terminating the ovarium ; and they live and die on the

sp:>t which first brought them into existence, possess-

ing, as before remarked, no power of quitting the

object to which they are affixed. In the arrange-
ment now adopted, a very simple guide may be ob-

served, which in the iirst place leads to their classifi-

cation ; it is the length of the pedicle, which in the

first genus is very long, gradually becoming shorter

in the other genera, till it ceases, and thus forms a

natural transition to the Balanides, in which no fleshy
stem or pedicle exists, the shells being firmly fixed at

their base to the substance they are found upon,
which a reference to the article BALANUS will more

fully explain, and under that of ANATIFA will be found
other interesting facts relating to the family Lepadicea,
or genus Lepas of Bruguiere. From the different

views naturalists sometimes take, and the names they

give to genera of their formation, much confusion

arises, and the study of malacology is rendered addi-

tionally complex. Thus Dr. Leach constituted the

genera Otion and Cincaras, now included in Cuvier's

genus Gymnotcpax ; he also separated two species of
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the genus PentaLepus into the genera Pentalasmis and

Pollicipcdc, and in the genus Polylepas he separated
a species under the name of Scalpellum. Notwith-

standing the respect that is due to every thing Dr.
Leach has done towards facilitating the study of

natural history, we think in the present instance it is

much simplified by doing away with these extremely
minute distinctions, more important to the physiolo-

gist than instructive to the student. This family

Lepadicca, and the second JBalanidca, lead to the second

class, including the genus Chiton, and constituting
De Blainville's sub-type Malentozoaria or articulated

molluscs. The two iirst families constitute the class

Xcmalopoda, which answers to Cuvier and Lamarck's

Cirncpedrt ; this was divided by the latter into two
orders the first, Pedunculata, included all of those

molluscs whose bodies were supported on a fleshy
stem or tubular pedicle ; the second, Sessilia, or such

species as were permanently attached, or, to use an

expressive French term, soldered at their base, to the

place in which they were born, but little objeption
can be made to that arrangement; we, nevertheless,

give a preference to the simplicity of the classification

above described, and in every branch of the study of

nature we most earnestly recommend that the lead-

ing characters she constantly furnishes should guide
authors in forming the true basis of every system.
LEPAS ( Linnaeus ; CIUREPEDA, Cuvier, Lamarck;

and NEMATOPODA, De Blainville). A class of mol-

luscs. See LEPADICEA.
LEPIDIUM (Linnaeus). An extensive genus of

herbaceous plants, chiefly annuals, and for the most

part European weeds. They belong to Cruciferce
and are the pepperworts of English authors. The

species called L. sativa is the common garden cress,

and is a native of Persia ; another called L. olera-

ceum is the New Zealand cress, also now in cul-

tivation.

LEPIDOPTERA (Linnaeus). A very extensive

and beautiful order of ibur-winged insects, known by
the English names butterflies and moths, and distin-

guished by having the wings composed of a double

transparent membrane, clothed on the upper and
under sides with minute coloured scales, resembling
dust or farina. The eyes are large and lateral, the

antenna; generally long and multi-articulate, and very
variable in form ; the mouth is composed apparently
of a long and spirally coiled organ, which, when
examined, is found to consist of two pieces, repre-

senting the maxillae, sometimes being provided with

a small jointed appendage or palpus at its base. This

very slender and delicate proboscis (or spiritrompe,
as it is called by Latreille, or antlia, by Kirby and

Spence), is employed by the insect in sipping the

sweets from the flowers, upon which alone it subsists,

and which, by its peculiar construction, is admirably

adapted for penetrating the narrowest blossoms.

When at rest it is rolled up in a coil, and defended

by two large and compressed palpi, composed of

thr.ee joints, inserted upon a lip fixed to the front of

the head. A more minute examination of the head,

however, proves that the rudiments of the other parts
of the mouth, namely, an upper lip and a pair of

mandibles, also exist, but in a very minute state,

and as it would seem, unfitted for any service in

feeding a peculiarity the more remarkable, because

in the preparatory state of the larva the mandibles

are very robust and horny, and constantly employed
in biting the leaves, which at that time serve for the

support of the insect. The mesothorax is furnished

at the sides with a pair of large scales called pterv-

godes (Paraptera or tegulte, vide vol. ii., p. 858)
affixed at the base of the exterior wings on the upper
side. The abdomen is destitute of any sting, although
Dr. Burmeister has recently noticed an exotic species
contained in the Royal Collection at Berlin, which

appeared to be provided with an instrument of this

kind, but which we should be inclined rather to regard
as the acute extremity of the ovipositor, which, in

many of the species whose larvae are subterraneous
or subcortical in their habits, is long and acute. The
body of these insects is very pilose ; it is also very
variable in respect to its size ; those species which
are pre-eminently distinguished for their powers of

flight having the body, and especially the thorax,

very robust; whilst in the JKrycinidte, Gcomcti-ida;
and many others whose flight is weak, it is slender ;

indeed the last-mentioned family has, from this cir-

cumstance, obtained the name of slender bodies

amongst the English collectors. The form of the

pterygodes also is very variable, giving to the thorax

a diversity of appearance ; thus in the genus Cucullia

(moths belonging- to the family Noctuida:} the ptery-

godes are very large, and the thorax is pushed for-

wards, forming a sort of hood over the heads, whilst

in Xyliiia they are more elongated, so as to give the

sides of the thorax an elevated appearance, with the

centre depressed. The colour of the thorax is gene-

rallysimilar to that of the anteriorwings in the majority
of the moths, as well as in the butterflies, in which it

is clothed with fur hairs ; but the prothorax often

presents peculiarities of character : thus, in the larger

typical butterflies, PapUwnidcc, it is marked with two or

more red or yellow spots, sometimes uniting to form a

kind of collar. The wings are attached to the lateral

and superior part of the thorax, and are always pre-
sent; except in a few species of which the females are

apterous, or have the wings reduced to small and
useless appendages, the fine layers of membrane of

which the wings is composed, like the upper and lower

surface of a leaf, are kept expanded by a number of

longitudinal corneous veins or nerves, as they have
been called, but which Dr. Leach termed Pterygostia
or wing-bones. These nerves here, as in the Diptera
and Hymenoptera, according to their number and

position, offer very important characters, for generic
distribution, but which have been too much neglected

by authors. M. Boisduval, however, in his just pub-
lished Species General des Lepidopteres, Paris, 183G,
has performed good service in this branch of the science

by describing and delineating the nerves of the wings
of many of the species of lepidoptera'; although it is

proper to observe, in justice to our own countryman,
Jones, that he long ago published a valuable memoir
in the second volume of the Linnaean Transactions,
in which the same subject was well treated. The
structure of the scales, which give to the wings of

these insects all their beauty, has been described in

our article INSECT. The slight manner by which they
are attached to the wing causes them to scale off on

the least touch, so that by laying a butterfly in a

reversed position on a piece of gummed paper, an

exact impression of its markings will be obtained ; the

scales, however, being reversed, the broad extremity
of each series of scales which was laid (roof-like) upon
the succeeding row being hidden, and the pointed base

exposed. In some species the representation will

not resemble the markings of the butterfly, evidently
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owing to these species having a double layer of scales

on both sides of the wing, the under layer usually

consisting
1 of white scales. On denuding a wing- of

its scales, the points in which they were inserted are

dearly to be perceived in the form of minute dots.

Of the number of these scales it would be difficult to

give a correct idea in the various species ; Leuwcn-
hoeck,however,states that there are more than 400,000
on the wings ofthe moth of the silkworm. In some spe-
cies of lepidoptera, however, the wings are more or less

vitreous, and consequently denuded of scales, or have
but a few of them ; and in others certain portions of

the wing exhibit small transparent patches similarly
denuded, as in the great atlas moth. In many species
scales exhibit metallic tints, which, indeed, in some
exotic butterflies, are so exceedingly resplendent,
that in the bright light of the sun it is almost impos-
sible to look upon them. In like manner several of
our fritillary butterflies, and especially Lathonia, or

the queen of Spain, has the under surface of the lower

wings adorned with beautiful silvery spots.
" How

this remarkable effect of metallic lustre is produced
seems not to have engaged the attention of entomo-

logists. M. Audebert is of opinion that the similar

lustre of the plumes of the humming birds (TrocMlus)
is owing to their density, to the polish of their surface,
and to the great number of little minute concave
mirrors which are observable on their little beards.

(Nouv. Diet. d'Hist. Nat., viii. 257). But these ob-
servations will not apply to the scales of the wings of
the butterflies, which are always very thin, and very
flat ; in some instances, as in Morpho Mcnelaus,
there appears more than one very slight channel upon
a scale, but this takes place also in others that reflect

no lustre. Their metallic hues must therefore prin-

cipally be occasioned by the high polish of their

surface and the richness of their tints. It is the purity
of the white, in conjunction with their shining surface,
contrasted with the dull opaque colour of the under
side of the secondary wings, that causes the spots
that decorate those of the fritillaries to emulate the
lustre of silver." (Introd. to Ent., vol.iii., p. 652).
The curious apparatus, consisting of a loop and a

strong bristle, whereby the two wings on each side
are retained together, is found in many of these

insects, and indeed is not met with in anv other order.
The loop is formed either by an elevated portion of
the membrane of the strong- central nerve of the

upper wing, or by a little tuft of raised hairs. M.
Poey has observed that it is simple in the males but

multiplied in the females, so that it furnishes a good
character to distinguish the sexes. In our article

CATOCALA we have made some general observations

upon the distribution of colours in insects, whence it

will be evident that it is in the day-flying species that
we are to expect the greatest variety of tints ; and
hence it is, amongst the butterflies especially, as every
one knows, that the most splendid hues and the most
beautiful markings exist. Moreover it is to be ob-
served that here, as in some tribes of plants, certain
tints prevail in particular groups ; thus the Pontia;
and Pierides are generally white ; Co/ias and its allies

yellow; Pitlymnmatm blue; Argynnis and Mclitcca

yellow or buff, spotted with black, &c. ; in like man-
ner peculiar markings prevail in certain groups, so
that in many cases it is easy, by merely examining a
fragment of one of their wings, to ascertain the tribe
of which the insect to which it belonged formed part.
.Thus in Doritis the centre of the wings have large eyes,

with red and black circles. In Cohan the centre of

the posterior wings on the inferior surface has a silvery

eyelet ; the species of Danais, Idcea, and Euplcea,
have the breast and head spotted with white, and in

Acrcca the base of the wing is more or less spotted
with black.

The form of the wings is very much varied, pre-
serving, however, in the species of the various groups
a certain resemblance in form ; but this, however,
must not be alone regarded, for amongst the strange
freaks of nature we find many groups widely apart,
and belonging in fact to different primary sections in

the order, exhibiting so great a resemblance together,
not only in appearance, but even its habitats and
habits, that an unaccustomed eye would be tempted
to assert that the individuals formed but a single spe-
cies. Thus Geometra dealbata flies about the foot-

paths in woods, with Pontia napi. In the woods of

Brazil, Acreea Thalia (a butterfly) and Caslnia acrceoides

(a moth) fly together ; and in the thick forests of
Guiana Castma Units and Heliconia psidii, are con-
founded together whilst on the wing. In like manner
Castma cronu of Surinam was actually described by
Cramer as the female of Papilio cronis. Analogies
equally strong exist amongst the species contained
in the separate sections ; thus Euterpe teria, belong-
ing to the Pierides, was actually placed, by Latreille

and Godart, in the genus Papilio, to some of which,
in its black wings and red spots, it bears so great a
resemblance. Another and still more remote species
of analogy exists between some lepidoptera and the
insects belonging to other orders ; thus the species
of Sesia and JEgeria so much resemble some bees
and wasps that they have obtained the names of

wasp, hornet, and bee-sphinxes ; and indeed we find

such an author as Professor Bradley so far deficient

upon this subject as to admit into his work a quota-
tion to the following effect :

" There are gradual
alterations from a perfect moth to the bee kind ; and
indeed, if we examine the 26th plate, we may find a

just proportion from one to the other. The antennae
of all are alike, and their bodies are just different

enough to be distinguished from one another." The
figures referred to representing the Macrnglossa
stellatarum (the humming-bird sphinx), 7'roc/iilinm

fusifornc (the narrow bordered bee-sphinx), TrochUinm

bombytiforme (the narrow-bordered ditto), and Bombiis
terrestris (the humble bee), of which last the antennae
are blameably made like those of the preceding insect,
that they may the better correspond with the text !

The species ofAlgeria have, in like manner, received
a series of names, illustrating their striking analogy
with many other insects of different orders

; thus we
have JEgeria Tipuliformis, jEger. Chrysidiformu, &c.,
and the Glaucopis coarctata, in the coarctate form of
its abdomen, exhibits a strong resemblance to an
Ichneumon. As to the analogies between the

lepidoptera and other more distinct tribes of animals,
it will suffice to state, that the humming-bird moth,
and many other sphingidse or hawk-moths, have ob-
tained these names from this kind of resemblance,
whilst some of the larger exotic moths, and especially
the gigantic Brazilian Erebus, which measures nearly
a foot across the wings, have markings on their wings,
which have induced the name of Strut (owl) to be

applied to the last-named insect ; and every

school-boy knows that the name owlets or owlards fs

given to large pale-coloured thick-bodied moths, such
as the puss moth, which fly about in the twilight.
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The legs of these insects are slender and hairy,

ottering, in many species, various remarkable pecu-
liarities in the different sexes which have not hitherto

been sufficiently examined. In general, the six legs
are alike, but in some butterflies, which have thence

been termed Tetrapodcs, the fore legs are either very
small or occasionally rudimental. In the majority of

these insects, the only difference between the males

and females consists in the larger size of the latter,

arid especially of the abdominal portion of the body.
The colours of the males are, however, often more

brilliant, and the markings more decided, than in the

other sex. In some species of moths, the wings in

the females are very short, and quite unfitted for flight,

and in others they are entirely obsolete. Some females,
in this case, also much resemble this larvae, such as

those of Psyche and Olketicus. Various differences

also exist in the colours of the opposite sexes, as in

the orange-tip butterfly, of which the males have the I

lip of the anterior wings orange-coloured, no trace of

which is to be seen in the females ; or still more

strikingly in the ghosr.moth (Hepialiis hiimuli), or the

muslin moth, (arctia mevdica,} in which the colour of

the wings is entirely different in the opposite sexes.

Mai.y instances have been observed, in which the

same specimen has exhibited the characters both of

the male and female insect, half of the body being
masculine and the other half feminine ; and we have
seen at Berlin a specimen of the scarce egger-moth,
which was actually quartered in this manner, the

front part of the body and front wings being half

male and half female, and the hind part and hind

wings half female and half male. M. Andersegg, a

Swiss entomologist, has also observed a specimen of

Selina, which exhibited not only hermaphroclitism,
but also hybridism, one side being that of a male,
S. ramosa, the other a female, 5. aurita,

These insects undergo the ordinary transformations

to which insects are subject, being produced from

eggs, and appearing as caterpillars, after which they
become pupa; or chrysalides, and finally arrive at the

perfect state ; but as we have already, in our articles

INSECTS, CATERPILLAR, COCOON, CHRYSALIS, and

BUTTERFLY, described these various states, we shall

now content ourselves with a short notice of the chief

modes of distribution of the insects.

In the earlier editions of the Systema Naturae Lin-

naeus adopted only two genera ; namely Papilio for the

butterflies, and Phakena for the moths. In the last

editions, however, he added a third genus, Sphinx,
and subdivided these three groups in the following
manner :

1. Papilio. Antennae clavate.

A. Equites. Posterior margin of the wing
longer than the anal margin, divided into Tro-

jans, having red spots on the breast, and
Greeks having no spots.

B. Heliconii. Wings narrow, entire, often almost
naked.

C. Danai. Wings entire, divided into the Can-
didi or whites, anAfcstivi or variegated.

D. Nympliales. Wings dentated, divided into the

Ocellati, or those with eye-like spots, and the

Phalerati, or those with simple spots.
E. Plebeii. Caterpillars, short, thick divided

into the Rurales, or those with dark spots,
and the Urbicol<s with transparent spots.

2. Sphinx. Antennae prismatic, thickest in th

middle.

3. Phaltena. Antennue setaceous, often feathered',

divided into

A. Atlaci. Wings soaiewhat extended and in-

clined at rest.

B. Bombyccs. Wings crossed upon the body,
antenna; pectin,ited.

C. Noctuce. Wings crossed upon the body,
antennae setaceous.

D. Geometrce. Wings horizontal.

E. Tortrices. Wings very obtuse, front margin
curved.

F. Pyrales. Wings forming with the body a

furcate delta.

G. Tinete. Wings rolled into a cylinder.
H. Alucita:. Wings digitated.

Latreille adopted the Linntean groups, to which he

gave the names of 1. Diurna (day fliers). 2. Cre-

puicularia (twilight fliers) ; and 3. Nocturna (night

fliers). This mode of primary distinction has also

been adopted by Mr. Stephens ; by whom, however,
a distinct mode of classification of the Nocturna, or

Linniran Phalcunfc, has been proposed, and by whom
the following groups, considered as of equivalent
rank with the Diurna and Crepuscidaria, have been

formed.

I. Lepidoptera pomcridiana, corresponding with

the Linnaean Bombyccs, and comprising four families :

Jlcpialidcc, BombycidcE, Notodontidce, and Arctiidce.

'2. Lepidoptera nocturna, corresponding with the

Linnaean Noctuce, and comprising two families, Li-

thosiida;, and Noctuidce.

3. Lepidoptera sewiidiurna, corresponding with

the Linniean Geomctrcc and Pyiales, and comprising
the families Geometridcc, Platyptericida:, and Py-
ralidce.

4. Lepidoptera vespertina, corresponding with the

Linmean Tortrices, Tinea:, and Alncitee, and compris-

ing the families TortricidfE, Yponomeutides, Tineidce,

and Alucitidce.

There are still two other very valuable works upon
the lepidoptera, of the mode of distribution of which

we would have given an account ; their incomplete
state, however, prevents our doing this. We allude

to Dr. Horsfield's Lepidoptera Javanica, and the

before-mentioned work of M. Boisduval ; the former

of which, by its philosophical introduction, and the

latter by the careful description of all the species of

this order, which it will contain, are especially deserv-

ing of attention. The British species, of which

there are nearly 2000, have been described by Mr.

Stephens in his Illustrations of British Entomology,
and by the late lamented A. H. Haworth in his rare

Lepidoptera Britannica.

LEP1SMA. Linnaeus. A genus ofapterous insects,

belonging to the order Thysanura, Leach, and family

Lepismidce, having the body more or less compressed,
and posteriorly attenuated with a double series of

lateral moveable appendages or false legs on the

underside of the body, and the anus furnished with

three filaments. The thorax is composed of three seg-

ments, each bearing a pair of legs ; the antenna; are

long and setaceous. These insects are of small size,

and are clothed with a fine silvery kind of small

scales, which give the body a glittering appearance.

They run well, and some species leap to a consider-

able distance by means of the anal appendages,
whence they have obtained the names of spring-
tailed insects. They are chiefly found under stones

in damp situations, in moss, &c. The sugar louse,
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also, a small and very agile species, found in casks of

sii^ur, is also a member of this group, and is termed

L. saccharina. (See the Transactions of the Ento-

mological Society, Vol. I., for a Monograph upon
the Thysamira of Ireland, by 11. Templeton, Esq.)
LEPTIS (Fabric-ins). A genus of dipterous insects,

belonging to the family lihagionida;, having the an-

tennae as long as the head, with the basal joint

elongated aud cylindrical ; the second short, the

third conic.il, the palpi turned upwards ; the posterior
tarsi thicker than those of the anterior legs, and the

abdomen linear. The type is the Miisca veronica of

Linnaeus, an insect having somewhat the appearance
of a moderate sized Tipuln. Its larva is cylindric

and fleshy, with the anterior part of the body much
attenuated. It resides in sandy places on the conti-

nent, where it forms a burrow, at the bottom of which

it hides itself, sometimes concealing itself entirely, and

sometimes partially, and seizes upon any insect which

may happen to fall into the hole, round which it

writhes itself like a serpent ; it then pierces its skin

with the sharp setae with which its mouth is furnished,

sucks its juices, and then by a sudden motion of the

body, similar to that made by the larva of the cheese-

fly, throws it aside. The pupa is enclosed in a cocoon

of sand.

LEPTOSPERMUM (Forster). An interesting

genus of evergreen shrubs from New South Wale?.

The flowers are icosandrious, and belong to Myr-
Generic character : calyx turbinate, limb rive

cleft; petals five, inserted into the calys ; stamens

fixed in the throat of the calyx, shorter than the

petals, style filiform, stigma headed ; capsule four or

five celled, cells full of seeds. The Leptospermitma
are grown in sandy loam and moor-earth, and iu-

ed by cut lilies of thft young shoots.

LEPTUR1D/E. A family of coleopterous insects,

belonging to the section Tctramcra, and sub-section

Longimriies, having the eyes entire and rounded, or

but very slightly emarginatr, with the antenna; in-

serted in front of them, or at least at the outer

extremity of the emargination, and never within the

eye itself, as in the Ccrrnnhycida:; the head is always
bent downwards, and prolonged behind the eyes into

a sort of neck. The antennas are moderately long,
and the abdomen is gradually attenuated towards the

tip. This is a family of considerable extent, com-

prising many handsome species, forming the Linnasan

genus Lcptura. They are found in the spring and
summer months in (lowers, especially those of the

whitethorn and umbillifera ; they fly well in the sun-

shine. Their larva; are found in rotten trees, upon
the bark of which the perfect insects are also often

to be seen. There are thirteen geneia in this family
described by M. Serville in his Monograph con-

tained in the Annales de la Societe Entomologique
de France for 1835, including lihagium, Toxotus,

Pachyta, Gramoptera (Leptferuorata, ruficornis, &c.).

Lcptura and Slrnngn/ia (Z/. calcarata vcl c/ougata),

examples of all of which are found in this country.
The typical genus Leptura is distinguished by the

elongated body, attenuated from the base to the

extremity of the elytra; the antenna) eleven jointed ;

the thorax unarmed at the sides, and broader behind
than before. The type of the genus is the L. mela-

nura, Linnanis, a common British species.
LESPEDEZA (Michaux). A genus of perennial

plants, chiefly herbaceous, belonging to Diadclpkia,
and natural order Legnmhicsii: Many of the species

are hardy ; some of them receive the protection of
the greenhouse, are increased by cuttings, and suc-
ceed with the ordinary management.
LKSSERTIA (De Candolle). A genus of under-

shrubs, herbs, and annuals, natives of the Cape of
Good Hope. They belong to Legum'masce. They
are grown in loam and peat- earth, and may be raised
from cuttings or seeds, which are sometimes produced
in abundance.

LESTEVA (Latreille ; ANTHOPHAGUS, Graven-

horst). A genus of coleopterous insects, belonging
the family Stcphyhnidce, and remarkable for the re-

semblance which some of the species exhibit to the
smaller Carabidae with truncated elytra, whence the
the type of this genus has been named L. caraboidex.

They are of small size, and are found under stones
and moss in damp places.
LETHRUS (Se.opoli). A genus of coleopterous

insects belonging to the LameHicornes, and family
Geotrupidce, having the terminal joints of the antennae
formed into a reversed conical mass

; the head is

very large, as well as the mandibles, which in tho
males are armed with a strong curved tooth the
abdomen is very short and semicircular. These in-

sects, of which there are several species, the type
being the L. cephaloics, Fabricius, inhabit Hungary
and Western Russia, where, according to Count Gotth.
Fischer deWaldheim, this species is very injurious, de-

vouring the tender shoots -of various plants, and

especially of the vines, which it bites off with its

powerful jaws, and drags backwards into its narrow
burrow in which it resides together with its partner.
During the season of coupling, a strange male will

sometimes make his appearance at the mouth of the

hole, when a violent battle ensues, which ends only
with the death or flight of the intruder. The cele"-

brated Russian entomologist above mentioned, has
described several new species of this curious genus in

his splendid Entomographia Russia, vol. 1, part xiii.

LETTUCE. See LACTUCA.
LEUCADENDRON (Linnaeus). A numerous

genus of evergreen shrubs, natives of the south
of Africa. Class and order Dicec'm Tetrandrin, and
natural order Protcacca:, These plants require to be

placed in a compost of light loam and moor-earth,
with the pots well drained, as they are liable to suffer

if overwatered.

LEUCOJUM (Linnaeus). A genus of bulbous

perennials, chiefly European. They belong to the
sixth class of Linnaeus, and to the natural order

Amaryllidece. The English name of these plants is

snow-flake, from the flowers of one of the species
appearing early, shaped like those of the snow-drop.
Another species, a native of England, flowers in the

beginning of summer, and is then very conspicuous.
Increased by offsets.

LEUCOSPIS (Fabricius). A genus of hymeno-
pterous insects, belonging to the family C/ialddidcr,
of which they constitute the largest species, and are

distinguished by the singular position of the ovipositor,
which, when unemployed, is laid along

1 the back,
sometimes extending as far as the scutellum. These
are handsome insects, varied with yellow and black,
and inhabit the middle and south parts of Europe,
America, Asia, &c. There are about thirty species
known.
LEUZEA (De Candolle;. A genus of herba-

ceous plants, chiefly European. They belong to

Composites, and were called Centavrea by Linnaeus.
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A light flower border is suitable fur them, and they
are increased by seeds or dividing the roots.

LIATRIS (Gtertner). A genus of North Ame-
rican herbaceous plants, belonging to Composite:
Several species are in our flower gardens, and
esteemed handsome. Some of them have this pecu-

liarity, that whereas most other plants having a spike
of flowers, blow from the bottom upwards; this

blooms first at the top, and successionally flower

after flower downwards. They are propagated by
slips and by seeds, which should be sown as soon

as ripe.

LIBELLULID.E (Leach). A family of neuro-

pterous insects, comprising the dragon-flies, or genus
Libellula of Linnaeus, distinguished by the minute

size of the antennas (whence they form with the

ephemerae the group named Subulicornes of Latreille),

and the large size of the mandibles. Having in our

articles DRAGON-FLY and INSECT (vol. ii. p. 847),

given various details relative to the natural history of

these insects, it only here remains for us to notice

the mode in which the Linnaean genus has been

divided by recent authors. Fabricius introduced two

additional genera, JEschna and Agrion, and Dr. Leach
divided the Linnajan grojp into two families, Agrio-

md<E, which see, and LibelluUdte ; in the latter of

which the wings are horizontally extended when at

rest. He also proposeed the additional genera, Anax,

Cordulia, Cordulegaster, and Gomphus, all of which

are British, founded upon tne form of the wings, and
of the abdomen and anal appendages ; the typical

genus Libellula (having for its type the Lihellu/a de-

pressa of Linnaeus), having the posterior wings alike

in both sexes, and the abdomen more or less de-

pressed.
The typical species above mentioned is a

large and handsome insect, often to be seen in the

summer hovering over stagnant water ; the abdomen
of the males being of an opaque blue colour, and that

of the females dark fulvous brown ; the wings have a

large dark patch at the base.

LICHENES. Is a natural order of Jussieu's

second grand division, Cellulares. There are thirty-
h've genera and four hundred and twelve species

already described, and no doubt many more remain

to be discovered. The lichens are useful in the eco-

nomy of nature in preparing the surface of the earth

for the reception of larger vegetables. Some few of

them are eatable, others are used by the dyer, and
and several are medicinal. Various species appear
as the weather-stains on old walls ; they cover desert

wastes, or mottle the bark of ancient trees.

LICINUS (Latreille). A genus of coleopterous
insects, belonging to the family CarabidaE, sub-family

Harpalides, having the last joint of the palpi large and

hatchet-shaped, the mentum without a central tooth,

and obtuse mandibles ; the body is broad and depressed,
and the species are of black colours. Three only are

found in England, Carabus sdphoides of Fabricius

being the type.
LIGHTFOOTIA (Le Heretier). A genus of

undershrubs, natives of the Cape of Good Hope,
belonging to Pentaiidria monogyiiia, and to the natural

order, Campanulacece. Generic character : calyx of

five sepals ; petals lance-shaped, stamens, filaments

dilated at the base, and forming a hollow ; stigma
from three to five-cleft ; seed-vessel three to five-

celled. Succeeds with the ordinary green-house

management.
LIGULUS. A genus of molluscs constituted by

Dr. Leach, but now forming a subdivision of the

genus Lnttnaoia.

LIGUSTICUM (Linnaeus). A genus of large
herbaceous perennials, natives chiefly of Europe.
The flowers are pcntandrious, and the genus belongs
to the order Umbellifcrcc. The common sort is cul-

tivated in gardens under the name of lovage, used as

a potherb, and propagated by seed.

LIGUSTRUM (Linnaeus). A genus of two

species, und of one of which there are several varie-

ties. Class and order, Dccandria inojwgynia, and
natural order, Oleiiuc. The common privet is a native

of Britain, and one of its varieties is an evergreen,-
and much in repute for thickening shrubberies and

forming evergreen hedges for shelter or ornament. L.

lucidum, the Chinese privet, is rather a tender plant,
and requires a sheltered situation ; both are easily

propagated by cuttings or layers.
LILAC. Is the Syringa rulgarix of Linnaeus, of

which there arc four varieties in our shrubberies.

Two other species ornament our gardens, namely,
the Chinese and the Persian: of the latter there are

two or three varieties. They are all easily propagated
by layers or suckers from tne root.

LILIUM (Linnaeus). A splendid genus of bul-

bous flowering plants, belonging to the sixth class of

Linnaeus, and to the natural order, Tiilipacca:. Ge-
neric character : corolla bell-shaped, regularly six-

parted, segments spreading and reflexed, with a nec-

tariferous furrow down the centre ; stamens inserted

into the base of the corolla; anthers versatile ; style
columnar ; stigma three-lobed ; capsule three-sided,

six-furrowed, three-celled, three-valved ; valves united

by a fibrous net ; seeds compressed. The L. can-

didum, the white lily, stands deservedly at the head
of the genus : and nothing shows more decidedly the

estimation in which it is held, than that it is seen in

almost every cottage garden. The superb, the chal-

cidonian, and the tiger species, are all equally valued ;

indeed, the whole of the twenty-six species are highly
ornamental, and easily increased by offsets from the

bulbs. They affect a light rich soil ; but the North
American species do best in moor-earth.

LILY OF THE VALLEY. Is the Convallaria

majalis of Linnaeus. A British plant so much admired,
as to be seen in every garden.
LIMAX (Linnaeus, and modern authors). This

mollusc is so well known as the common slug of all

countries, that a description of it would here be use-

less merely to point out its general character ; but as

it is one of those unfortunate animals whose appear-
ance inspires mankind with disgust, and renders it an

object of persecution and destruction, few of our

readers would probably be tempted to examine it

minutely for his instruction, or deem it worthy of

attracting any portion of his admiration. We shall,

therefore, give a more particular description of its

wonderful structure than so humble an inhabitant of

this planet may appear to deserve; we would also

gladly awaken sentiments of compassion towards it,

upon the principle we have attempted to establish

with regard to its neighbour and relative, the com-
mon snail. The body of this terrestrial mollusc is an

elongated, oblong, oval form ; it is completely gaste-

ropod, or crawling on its belly, possessing no exter-

nally formed legs, but progressing in its motion by
means of certain internal muscles, so arranged as to

give a fixed reliance on each in succession, as the

advance or step forward is made, from the first seg-
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ment of the body to all the others ; and in certain

situations where the pround is ill adapted to the

animal's locomotion, a slimy juice is expelled from its

body to smooth the path, or give an additional hold

to its footing. The skin of the slug is very thick, but

more particularly at the anterior part ot the back,
where it forms a sort of fleshy fold or shield, extend-

ing more or less over the sides of the animal's body ;

in the interior of this is contained a rudiment of shell

in the shape of a small detached flat osseous sub-

stance in some species, and in others there are only
corpuscular grains or elementary parts of bone to be
discovered ; these are not exhibited on the exterior,
but doubtless tend to guard the pulmonary cavity
which lies on the right side immediately beneath this

shield or fleshy cowl. The animal has four teritacula,

retractile, and capable of considerable extension ; the

larger or posterior pair are furnished with eyes at

their summits ; these, with the other tentacula, assist

as feelers to avoid danger, and are probably furnished
with organs of smell to guide the animal to its food,
its visual faculties appearing extremely limited. These
tentacula constitute an important part of the animal's

economy of structure, so much so indeed that nature
is said to renew them when they have been destroyed
by accident or philosophical cruelty ; the fact does

not, however, rest upon any confirmation of our own,
though it is corroborated by analogous circumstances
in other molluscous animals, which leave but little

doubt of its truth. Abundant as these molluscs are,

they are difficult to separate into species, and only a

few appear to have been distinctly characterised by
naturalists; their habitat is also equally general, as

they are found in the tropical and northern hemi-

spheres, where, like the snail, they perform the func-
tions of their existence with greater advantage to

mankind than they receive credit for. Had our limits

permitted, we should have been pleased to have had
an opportunity of carrying on this article to a some-
what greater extent by endeavouring to trace the

interesting chain which evidently connects the Limrtx
or common slug, in which the portions of testaceous
matter are merely elementary to other molluscs, in

which they become small tabular pieces a solid

crustaceous substance, a small well-defined shell, par-
tially covering- the branchial cavity of the animal's

body, and finally a perfect shell, serving as a defence
and retreat for the entire body of the animal

; these

connecting links may be traced in the Parmacelfa,
Tfstacella, Onchidium, Uolabella, and Vitrina, till we
arrive at the Helix ; or pursue the reverse course,
and trace the links from the perfect Helix down to

the L;ma.r, which seems to be the more natural

arrangement. In throwing out this suggestion we
will lend our assistance, by describing minutely each
of the genera we have named as bearing on the

question, and to the best of our judgment draw just
conclusions by analogous reasoning in those instances

where we cannot obtain information from actual

observation or the well authenticated researches of

competent naturalists.

LIMACINA (Cimer ; CLIO HELICINA, Linnaeus).
Ginelin called this genus of molluscs Helicina, which

appears more descriptive of its general characters ;

but the name of Limacina, given by Lamarck, has
been adopted by succeeding authors. In many re-

spects it approximates to the genus Planorbis, particu-

larly in having a very wide umbilicus, formed by the
flat spread of the whorls. The shell is thin, fragile,

and papyraceous ; its whorls spiral as in the common
Heliv, but united in a discoid form. The body of

the animal is of an oblong form, with two branchial

fins situated at the base of the neck; the posterior

part of the body spiral. This genus differs in few

particulars from the Linnaean genus Clio; the animal,

however, possesses the power of retreating completely
within its shell, which is not the case with the Clio.

The Limacina inhabits the North Seas, and is classed

by Lamarck as the second genus of the fifth order

Pteropoda or winged feet. De Blainville has called

this genus Spiratclla; he observes that the characters

were taken from Captain Scoresby's Voyages, and
are established on an almost microscopic animal

found in the Arctic Seas.

LIMACINEA. The third family of the first order

Pulmobranchmla, first class Cephalophora. It includes

the genera Succinea, BuHnus, Ac/iatina, Clausilia,

Pitppa, Anastoma, Heli.r, Carocolla, Helicolimajc, Tes-

tncella, Parmacclla. Limacina, Limax, and Orchidium.

The form of the animal is very various: the head,

provided with two pairs of tentacula, completely
retractile within the animal's body, the posterior pair

larger than the other pair, and bearing the eyes at

their extremities ; one tooth on the upper lip ; the

tongue or lingual mass is small, and covered with a
skin thickly set with microscopic teeth or bristles.

The shells of these genera, which constitute the family
Limacinea, are as different in their form as the ani-

mals inhabiting them, the one occasioning the other,
but their general characters never vary ; in many
respects, such as being always spiral, of an oval or

globular form, more or less discoid or compressed ;

the summit of the whorls smooth, always without an

epidermis ; the aperture round, semilunar, oval, or

angular, but never notched. The animals inhabiting
these genera are all terrestrial, and feed on vegetables

generally, such as fruit or other soft substances which
admit of being reduced by the action of the tongue
in licking them. The garden snail in this, as well as

many other instances illustrative of the structure and
habits of a considerable portion of molluscs, may
constantly and easily be seen ; and a reference to the

article HELIX will further explain some of the daily
habits of all similarly constructed animals. The great
number of terrestrial molluscs that exist in every
climate, and their beauty and usefulness in almost all

countries, have excited considerable interest, and
occasioned consequently many ample and minute

descriptions of their species. Several eminent natu-

ralists have attempted a general classification, in

which, however, a contrariety of opinion must ever

exist ; but the late Baron de Ferussac appears to

have reconciled most of the disputed points. His

splendid work on Terrestrial Molluscs must ever be
viewed as a masterly and elegant production, and
will be handed down to posterity a monument worthy
of his great name as a profund naturalist, enlightened
scholar, and amiable man. In the genera contained
in this family, we have preserved in our order of

! enumeration the usually received arrangement of

modern naturalists, without disputing its general ex-

cellence ; and in such instances as have occasioned a

(slight difference of opinion, we have frankly expressed
our reasons for dissenting from such high authorities,

not in a spirit of srlf-sufficiency, but rather to throw
out an useful hint by which the difficulties now sur-

rounding the study of malacology may in some degree
be lessened, and a lure held out to our readers to
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mark, learn, and reason for themselves
;

for if they
would become proficients in natural history, they
must read the book of nature in her own deeply
traced and undeviating characters of truth and infinite

wisdom.

LIMA(Bruguiere, Cuvier, Lamarck; OSTREA LIMA
of Linnaeus). A genus of molluscs confounded by
old authors with the Oslrca ; a separation from

them, however, is manifestly correct, as the animal

has become well known, and is ably described by
recent authors. Its body is slightly compressed ;

it has a byssiform abdominal appendage ; the edges
of the mantle are furnished with several rows of ten-

tacular cirri ; the mouth surrounded by a thick lip,

with a fringed edge. The shell is equivalve, oval,

more or less oblique, gaping at the anterior part of

the lower side, the summits anterior and distant, the

hinge longitudinal, without teeth, and the ligament
rounded, nearly external and inserted in a cavity on
each valve. The muscular impression is central, and

distinctly divided into three portions ; the ears at the

base are very small, but quite visible ; the colour of

the valves is a delicate white. Some species are

more ventricose than others, but they all possess

longitudinal ribs armed with vaulted scales, imbrica-

tions like a rasp, whence its name, or with striae ;

the margins are crenulated, and closely interlock

when the valves shut. Lamarck enumerates six spe-
cies, inhabiting India, America, Australia, and the

Mediterranean ; and many fossil species are known.
It is of the second family Subrostracca, third order

Lamellibranchinta, class Acephalophora.
LIME is the Citrus limonum of Rizzo, a useful

fruit-tree indigenous in India, and cultivated in many
other parts of the world, for its juice which is so useful

in medicine, and many domestic and culinary pur-

poses. The wild lime is probably the original species
whence has been obtained all the fine varieties of this

valuable family.
LIME TREE is the Tilka microphyila of Linnaeus.

The genus are European and North American tim-

ber trees, very commonly used in ornamental planting,
for forming avenues, open groves, and form handsome

objects when planted singly on dressed ground. The
timber is soft, very white, and chiefly used in turnery.
All the sorts may be readily propagated by lavers.

LIMNIID^" (Stephens). A family of small

aquatic Coleoplera, belonging to the section Penta-

mera, and sub-section Philhydrida, distinguished by
having the antennae nine or eleven-jointed, filiform,

or but slightly thickened towards the tips, and as long
as the head and thorax ; the legs are furnished with

two very strong claws, and the last joint of the tarsi

is very long. The British genera are Limiting,

Illiger (or, more properly, Elmis, and hence the

family name should be changed to Elmidce), and Geo-

ryssus. The species are small, and although residing
in deep and running water, they are not formed for

swimming ; but still we find their legs, and especially
their large tarsal claws, admirably adapted for retain-

ing firm hold of the tough under-snrface of stones,
beneath which they are always found. There are

twelve British species of Limnius, and one of Geo-

ryssus.

LIMNACEA. The first family of the first order

Pulmobranchiata ; second class Paracephalophora.
All the molluscs included in this family are inhabi-

tants of fresh water rivers, or stagnant pools, fre-

quently merely floating on the surface, and somr'timcs
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at the bottom. The form of these shells vary con-

siderably ; but the substance of the shell is constantly
thin, and the external edge always sharp. Most of

them being within our daily reach, a very minute

description of them here is not necessary.
The shape of the animal constructing these mol-

luscs, varies as in every other instance. Their gene-
ral characteristics are, in many respects, similar to the

family Limacinea. They have, however, only one

pair of completely retractile flattened tentacula, upon
which the sessile eyes are situated on the internal

side of their base. They are amphibious, usually
without an operculum ; but the aperture, under some

circumstances, closed by a thin calcareous cover.

The genera included in this family are Lymnaea,

Physn, and Planorbis. They are abundantly found in

all countries ; each genus containing numerous

species, particularly that of Planorbis.

LIMNpCHARlS(Bounaud). An aquatic genus of

plants, natives of Brazil, belonging to Polyandrin mono-

7/?V/,and to the natural order Hydrochmidetc. Generic

character : calyx of three sepals ; carolla of three small

petals ; stamens inserted into the receptacle : capsu-
les several, one celled, and many seeded. This is

grovfn and readily flowered in our stoves in tubs of

water. The organisation of the leaves is curious : at

the point of the costa or midrib of the leaf, there is an

aperture whence pure water appears to be distilled

in globular drops. The L. pluniicri is only a bien-

nial ; and, therefore, to preserve the plant, seeds

should be saved.

LIMNORIA (Leach). A genus of minute but

very destructive crustaceous insects, belonging to the

order Isapoda, and family Cynwt/ioidts, having the

eyes granular, the antennae four in number, and in-

serted nearly in a line, and four-jointed ; the legs

similarly formed and fit for walking ; the abdomen

six-jointed, the last segment being large and subor-

bicular. The only species is the Limnoria tcrebrans,

which does not exceed one-sixth of an inch in length,
but which, from its wood-eating habits and great

powers of multiplication, is one of the most destructive

ofour insect enemies, attacking piles of wood immersed
in the water, in our dock-yards, flood-gates, timber

bridges, chain piers, &c., and which in a very short

time it completely perforates in a most alarming
manner, boring to the depth of several inches in every
direction. It is found in many parts of the coast,

both of Great Britain arid Ireland (see Thomp-
son and Coldstrearn in the Edinburgh New Philoso-

phical Journal, 1834), and France. From Coldstream's

elaborate paper just referred to, it is evident that the

boring of this little insect in the wood has for its

object the obtaining a supply of food, as
" the con-

tents of the stomach resembled comminuted wood,"
and that it commences its ravages on an entire piece
of wood, by fixing upon the soft parts situated between

the harder annual layers, and by subsequently work-

ing upwards at an angle of 45, keeping in preference
in the course of the soft layer into which it bored

at first ; the mandibles appear to be its chief tools ;

it likewise appears necessary that the hole should be

filled with salt water whilst the insect is at work.

Very often, however, the galleries are horizontal, and

sometimes perpendicular, the walls being as smooth

as if cut by a sharp knife. With a view, however,
of more particularly calling the attention of scientific

persons, and especially those whose knowledge of

chemistry may best enable them to suggest prac-
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ticable remedies against the attacks of this pest, \ve

will notice more precisely the extent to which the

damage caused by it has extended in some of our

public works, our information being condensed from

Mr. Coldstream's paper. During the building of the

Bell Rock Light-house, it was necessary to erect a

temporary wooden building, in which the engineer
and his assistants resided, and which was supported

by twelve large beams of Memel fir fixed in bolt

holes cut in the rock ; the sides of these beams were
charred and pitched, but the bottoms, which closely
fitted to the holes, were left naked. In the second

year the edges of these timbers were in a state of

decay, owing to the borings of the Limnoria. The

logs of Norwegian pine laid down to support the

temporary railways were also very much destroyed :

the timbers, which were at first ten inches square,

being reduced in four years to seven inches ; that is,

losing at the rate of one inch per annum. In several

instances, also, the house timbers were so completely
eaten away at the bottom, that they stood clear of the

rock, supported only by the bolts and stancheons. The

piles,supporting the timber bridge at Montrose "were

Very much destroyed by the borings of the same ani-

mal, so that the stability of the whole structure was

seriously endangered ;" and in like manner the piles

supporting the Trinity Chain Pier at Leith were in

182.5, four years only after their first fixture, found
to have been so very much destroyed by the Lim-
noria as to be useless, and they were at a great ex-

pense removed and replaced by new ones ; the girth
of some of them which were originally forty-eight
inches in circumference, having been reduced to six-

inches, so that the least force was sufficient to break
them through. The attention of scientific men be-

came at length seriously aroused ; various plans for

remedying the mischief were proposed and tried ; but
none succeeded so well as covering the whole sur-

face of the pile, from the place where it met the
bottom of the sea to within a foot or two of mrau
high-water mark, with broad-headed iron nails,

technically called scupper nails, set close together;
the taste of wood, now encrusted with a thick coat,
as well as impregnated with oxide of iron caused by
the presence of the nails, probably otl'ending the
taste of the Limnoria. Thus a piece of wood covered
on three of its sides with the scupper nails was found
to have the whole interior eaten away, so much of

the exterior only being left as had been penetrated
by the nails on the side?. This plan was adopted at

an expense of about 1000/. in the Leith pier, which
cost 30.000/., and after four years, it was discovered
that none of the piles thus protected had been pene-
trated by the Limnoria; whilst some wood work
attached to the pier, but not so defended, is now
much destroyed. It is essential, however, to watch
the condition of the piles from time to time, even

though covered with the iron nails, because the heads
of the nails frequently fall off after being much oxi-

dated
; and it is very possible that the coat of oxide

which they have previously communicated to the pile

may also be abraded so as to leave the wood entirely
exposed to the enemy, and the nails which fall away
ought to be replaced by new ones as fast as possible.We cannot take our leave of Mr. Coldstream's paper
without quoting at length his admirable and truly

philosophical observations upon the purposes which
the Livtnoria is fitted to serve in the economy of

nature, and which it will bo seen correspond in some
NAT. HIST. VOL. III.

respects with the remarks which we made upon
the injuries arising from the attacks of insects in

our general article INSECT. "
Although the de-

structive agency exerted by this minute animal be

forced upon our attention, chiefly by its ravages in

works of great practical utility, and therefore cannot
at first view be regarded by us with complacency or

admiration ; yet, upon further reflection, we must be

convinced that the purposes which the Limnoria is

fitted to serve in the great plan of the creation, nrc

such as could be accomplished by no other living-

creature with which we are acquainted, and that they
are calculated to contribute in no small degree to the

comfort and well being of man. Let us consider, for

instance, how possible it is that large trees or masses

of wood floated down by rivers might accumulate on

shoals at their mouths to such an extent as materially
to diminish the outlet for the waters, which then

would rise and overflow their banks, were it not for

the destructive boring of the Limnoria : what could

not be accomplished by the brute force of any marine

animal, and might baffle even the ingenuity and power
of man himself, is yet quietly accomplished by the

gradual but steady operations of a tiny crab."
" Nor must we omit to notice the possibility of its

being the means occasionally of causing the removal

of those serious obstacles to the safe navigation of

shallow seas, which are caused by the masts of sunken

vessels. But whether we be right or wrong in our

suppositions as to the use it may be of in the economy
of nature, we cannot be mistaken in regarding the

ravages of the Limnoria as showing what formidable

enemies to man the Creator can prepare, even amongst
what appear to us the most insignificant of His works,
and how He, who ruleth over all, effects important

purposes, by means of the smallest and apparent!}'
most incompetent agents."
We must also refer to a paper by the Rev. F. W.

Hope, contained in the second number of the Trans-

actions of the Entomological Society, in which several

useful remedies are suggested ; and we would also

notice the probability, that the immersion of wood to

be employed in submarine works in Ryan's patent
solution, would al*o be very serviceable.

LIMULUS (Fabricius). A curious exotic genus
of Crustacea, constituting the sub-order Xi/phnsura

(see article CRUSTACEA), and known by the common
name of king crabs, having the body covered by a

large and nearly rounded shell, divided into two parts,
the anterior being large and semilunar, and the pos-
terior toothed at the sides, and deeply notched be-

hind, and terminated by a very long and acute spine ;

the mouth is not provided with any sucker, the coxa1

of the six anterior pairs of legs being dilated and

spined, and performing the office ofjaws ; the anterior

pair of legs is very short, and seem to serve as a pair
of claws assisting in carrying materials to the mouth ;

the five following pairs are larger, and terminated bv
small bifid claws, but do not extend beyond the mar-

gins of the shell ; the terminal legs, which are ten in

number, are transformed into thin lamellatcd plates

serving for branchiae. These king crabs sometimes
attain the length of two feet. They inhabit the tro-

pical seas, frequenting the coast?, and appearing: to be
found only in the East Indies and the shores of Ame-
rica. According to M. Lrconfo, they aif given to

pigs for food, and the long and "pointed tail is some-
times employed by the Indians for the points of their

arrows. Their e-gs are ealrn by the Chinese. Fossil

I)
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species are described and figured by Knoor in his

Monuments of the Deluge. There are two genera,

namely, Tuvhyphltsres, having the four anterior legs
terminated by a monodactyle claw in one sex ; and

Li-niultts, in which the two anterior legs in one sex

are monodactyle.
LINE^E. A small natural order of plants, separated

from Caryophyllea: by M. Decandolle It contains only
two genera, viz. Radiula and Linum ; there are only
one species of the first, and above forty of the second,

among which is the useful Linum nsitaiinsimum. which

yields that important article FLAX. The species are

herbaceous or snH'mticuse plant?, with simple entire

leaves, usually alternate and without stipules, but

sometimes with basal glands. The inflorescence is

terminal, in racemose corymbs or panicles ; the

flowers are regular and united, either blue, white, or

yellow, and very fugacious. The Linuis-dre remark-

able for the beauty of their flowers, but still more for,

as has been already observed, the excellence of the

fibre, which, when duly prepared, forms the flax of

commerce, whence linen is made. Its seeds are

oleaginous, and from them linseed-oil is expressed ;

and the residue after expression is the oil-cake upon
which oxen are fattened. The seeds also contain a

large quantity of bland mucilage, whence their use

in decoction as demulcents ; and linseed meal forms

one of the best materials for cataplasms.
The flax used in this country is mostly of foreign

growth, for notwithstanding the rewards held out by
the legislature to encourage its domestic culture, it is

found in well-peopled districts to be an unprofitable

investment, not only for its inferior value to corn, but

because it is such a scourge to the land on which it is

grown. The Radiola* millegrana is a small British

annual found on sandy ground.
LINGU LA (Lamarck), Patella unguis (Linnaeus).

This singular mollusc is an instance of the vagaries
exhibited by nature in her productions ; and when-
ever they occur they give rise to infinite speculation
in the minds of naturalists, to reconcile their apparent
anomalies with the general laws that govern the

structure of other creatures in the same branch of cre-

ation. Many of these sports of nature, or monstrosi-

ties, if we may presume so to term them, are to be

accounted for by local or adventitious circumstances ;

but all we know of the greater number of them 'is

that they are, and the why rests upon the most con-

sistent train of philosophical reasoning that can be

exercised in explanation ; one constant conclusion we
must always arrive at, that they are all peculiarly
constructed for some wise purpose, and form so many
additional proofs of infinite wisdom. Without enu-

merating any of the circumstantial details handed
down to us by Aristotle, Pliny, and the early naturalists,

respecting dragons, mermaids, and olher fabulous

creatures of that dark era of superstitious ignorance,
or quoting instances of a far more recent date, when
the good old Gerarde so solemnly affirmed that bar-

nacles generated ducks and. geese, we have only
to ask ourselves what faith we should have placed in

that person who first discovered or described a qua-

druped with its head to all appearance similar to that

of a bird, as is the fact wiih the Ornithorhynchus or

Bradypus platypus, had we not the evidence of our

own senses to confirm it ; or could we have credited

that this planet was once tenanted with the stupen-
dous race of creatures whose fossil remains are daily

brought to light by the indefatigable zeal of geologist?,

and whose existence goes well nigh to shake our faith

even with their bones before us. It therefore becomes

necessary for every one to pause and reflect, before

he pronounces anything impossible in nature, or the

dream of a poetic imagination, because he cannot

readily fathom the anomalies it presents. Well may
it be said that "

travellers see strange sights," some of

which, acting on an unenlightened mind, or but

superficially observed, soon get clothed in fiction by
frequent repetition, till at length they are worked up
into a marvellous tale, too monstrous to be credited,

though founded, in the first instance, upon one of

those capricious examples of nature's power. We
must not, however, dwell longer on a subject that

would lead us into a wider field of speculation than it

is our duty here to pursue, but return to the singular
mollusc which has given rise to this digression. The

Lingtda is strictly a bivalve mollusc, its valves being
of an equilateral, subequivalve form, truncated at their

upper end, with a slight point in the centre of each,

formed by the angular depressed rib which runs along
the back of the valves, giving them the appearance
of the upYer mandibles of a duck's bill, whence, tin-

name of the species called, Lin^u/a anatiiia ; these*

valves are covered with a sea-green epidermis, and

sometimes attain the size of three inches in length

by half an inch in breadth, becoming much narrower

or quite pointed opposite the patulous termination ;

but it is unlike every other bivalve, inasmuch as there

is not the slightest indication of these valves being
in any way connected together by the ordinary me-
thods of nature. They possess no indications of

teeth, hinge, or ligament ; and their union would in

vain have been guessed at, had it not been discovered

that a junction is effected by means of the pointed
ends of the valves being inserted, and vertically fixed

in a nbro-gelatinous stem or peduncle, similar to

that existing in the anatifa and its congeners. Lin-

naeus classed this mollusc with his genus Patella, and

a more excusable error cannot be found in the annals

of natural history, for had that great master seen no

more than one valve of this shell, as some authors

imagine, he could only conclude it to be a patella

closely allied to those species which have since formed

the genus Parmopkora, to which the resemblance is

rendered more strong by the valves of the lingula

possessing small internal granular callosities, visible

in the Parmophora and other genera of Patella: ; but

it is equally obvious that had Linnaeus examined

numberless specimens unconnected, or not in situ, he

would still have found stronger grounds ofconfirmation

in the conclusion he had drawn. Some naturalists have

thrown out a hint that a connecting link might be

traced between this mollusc and the family Lepidacea ;

but an examination of the anatomical structure of

both leads to no such result, the fleshy stem being the

only character common to each, if we except the long
tentacular appendages existing on both sides of the ani-

mal's body, and serving as a bait, the organs of smell, or

feelers, by means of which their food is discovered and

seized, and which are spirally folded within the valves

when the animal is in a state of repose, their position

being distinctly marked on the internal surface of the

valves. Like the Lejndaccti, too, these molluscs are

limited to the locomotion afforded by the contraction

or expansion of their flexible peduncle ; they cannot

remove from place to place, but live and die on the

spot which first gave life to their egg or germ. Whe-
ther they are found in. congregated families, like the
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Lepidacea, we know not, but every reason tends to

point out that such must be the case; these are

therefore the only important similar characteristics,

while the distinctive ones are far more remarkable.

The lingula also cannot be a carnivorous animal, not

possessing the strong horny or ciliated processes that

enable the Lepulacca to crush and, as it were, masti-

cate their food. These shells are found in the Indian

Ocean and Molucca Islands. Two species are men-

tioned, besides, that described by Lamarck, but we

only know of this one. De France describes two
fossil genera. In the arrangement of De Blainville's

Malacology, this genus is the first of the order Pal-

Oobranckiata, first section ; and in Lamarck's system
it is the first genus of the class Conchifcra, first order

Monontyaria, first tribe timchiopoda, in which he

includes the genera Tcrcbratula and Orbicnla.

LINN^EA (Gronovius). A genus named in

honour of the celebrated Linnanis. It belongs to

Didynamia. angiospermia, and natural order Caprifo-
liact'o;. Generic character : calyx double ; the ex-

terior four-cleft; interior five-cleft; corolla bell-

shaped ; limb nearly equally five-lobed ; stamens
included ; anthers ovate : style bearing a headed

stigma^ berry three-celled, two of them seedless ; a

creeping plant found on mountains in Scotland.

L1NTHUR1S (De Montfort). A microscopic
fossil mollusc, described by Do France as nearly
allied to the Nautilncca.

LION. See CAT.

LIQUORICE is the Glycyrrhiza glabra of Tour-

nefort, cultivated for the juice extractible from the

root. See GLYCYHRHIZA.

LIRIODENDRON(Limueus). A genus of trees

containing two species, which, from the amplitude ofthe

flowers, arc called tulip trees. They belong to Magno-
liace<, are natives of North America, and have been

long cultivated in Britain, forming a beautiful variety

among other ornamental trees. They are commonly
raised from seeds imported from America; and when
sown in the spring, do not readily vegetate the first

year, but lie inactive till the second year.
LISIANTHLJS (Brown). A genus of trees,

shrubs, and biennial herbs, natives of the West India
islands. The flowers are pentandrious, and the genus
belongs to Gentianou. Generic character : calyx
somewhat bell-shaped, five-cleft, margin of the seg-
ments colourless and lying back ; corolla funnel-

shaped, throat beardless, limb five-cleft ; stamens
inserted into the base of the tube ; anthers arrow-

shaped, two-celled ; style elongated; stigma in two

plates, or shells ; seed vessel two-celled, dissepiments
and valves, turned back. Some of the species are

handsome dowering plants, and well worth cultiva-

tion ; they are readily propagated by cuttings struck
in sand under a glass.

LISSOCH1LUS (R. Brown). A genusof splen-
did flowering Orchidcce, natives of the Cape of Good
Hope. They grow best in turfy peat, mixed with a
little loam

;
and can only be increased by divisions of

the root.

LISTERA (R. Brown). A genus of two British

plants, belonging to Orcfiidete, formprly called Xcottia

by Richard, and are the "twayblado" of English
botany, commonly found in damp woods.
LITHER1NA (De Ferussac). A srenus of mol-

luscs separated from the genus Turbo of other authors.
We do not, however, think the distinction sufficiently
great to warrant its being constituted a genus.

-LIZARD. :>]

LITHOLEPAS (Sowerby.). A genus of molluscs

possessing most of the characters common to the

Lt'i>adicea, and, like them, having its valves fixed to

a flexible peduncle, at the base of which is a testa-

ceous appendage resembling a reversed patella, con-

sisting of eight contiguous pieces of an unequal size,

six of them lateral, whose lower ones are very small,
one large dorsal one, and one very small ventral one.

The peculiar faculty this mollusc has of forming ex-

cavations in which it lives in the rocks of Mount
Serrat, is unlike all other of its congeners ; and the

animal must be considered the type of an interme-

diate species between the Lepas and the Balanus.

LITHOSIID.'E (Stephens). A family of noctur-

nal lepidopterous insects or moths, distinguished by
the slenderness of the body, the length and narrow-
ness of the wings, which are convoluted when at

rest ; the palpi are cylindric, and the antennae are

slender, and sometimes pectinated in the males.

Latreille united these insects with many others into

a family, which he named J'sendo bombyces, and they

certainly very much recede from the typical appear-
ance of the feathered lull-bodied moths, having, in

several respects, a much nearer relationship with the

Tincidee, with which also their larva; nearly corre-

spond. The moths do not present any remarkable

peculiarities for notice. The genera are Ca/fiinortiftn,

containing the pink under-whig moth (C. Jacobtca\

Eulcpia, Decopcia, I.if/nisin, (riiop/iria, and Sethifi.

The species of the last named genera, and especially
those of Lithosia, are called footman-moths by col-

lectors, from the colours, which are generally dull

ochre or buff, with a narrow lighter .coloured margin
to the wings. The type of the genus is the Phalamn
noctiia complana (Linnaeus), which has the anterior

wings lead coloured, with the front margin clay
coloured, and the posterior wings yellow. It is about,

an inch and a quarter in expanse, and is sufficiently
common in woods near London. There are nine
other species.
LITHOSPERMUM (Linnajus). A genus of

annual, biennial, and perennial herbs, mostly natives

of Europe. Several of them are natives of England,
and the L. officinafc is the gromwell of English

botany.
LITUACEA (Lamarck, De Blainville). A family

of molluscs whose animals are not at all known,
without they resemble those of the Spirula. The
genera jncluded are mostly fossil ; but the Spirit/a is

a recent well known shell, and will more easily illus-

trate the characters of this family than a detailed

description.

LlXUS(Fabricius). An extensive genus of coleo-

pterous insects belonging
1

to the family Citrcul/onhlcc

or weevils, having the body long and narrow, and
sometimes even linear, with the antennae twelve-

jointed, inserted behind khe middle of the rostrum,
the club being fusiform ; the rostrum is long and

cylindric, nearly straight, and not inclined to the

breast ; the femora are unarmed, and the tibiae have
a hook at the tip. The exotic species are numerous,
but there are only five found in this country, the

type being the L. paraplt-cticus, the larva of which
feeds on the stems of the phellandrium, and produces
a disease in horses which may happen to eat it with

the plant.
LIZARD (LACERTA, or rather LACERTID^:, the

lizard family). The second family into which CHV.HT
divides his second order of reptiles, Sauria, and fol-

D-2
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lowing immediately the crocodiles, \vhich some of the

larger species resemble a good deal in their appear-

appearance, though the}' are very different in their

habits. Lizard has so frequently been used as the

name of almost every sanrian reptile, without excep-
tion, that the meaning of it is loose ; and even the

best systematic naturalists are hardly agreed as to the

extent to which it ought to be applied ; so that even

Cuvier, whose judgment in the classification ofanimals

according to the structure ranks so high, found it

necessary to separate the family of lizards into two
distinct orders monitor lizards, and lizards properly
so called ; and we shall follow the same order in

our brief notice.

Lizards are^ found chiefly in the warmer parts of

the globe ; and though many of them frequent marshy
places, and the margins of the waters, and they are all

to be considered as properly land animals, and not

aquatic ones. Many of them can swim, and do take

to the water ; and some of the larger of these, which
are of considerable size, though small in comparison
with full grown crocodiles, prey upon small animals

in shady places by the sides of the water, and occa-

sionally upon fishes ; yet they have not the strength
nor the ferocity of the crocodiles.

The distinguishing characters of the lizards are :

the tongue slender, extensile, and forming two fila-

ments or branches at the point ; as in various kinds

of serpents, they all move with rapidity, though in

this respect there are considerable differences between
them

; they have five toes on each of their feet, three

to their bases of unequal length, more especially on
the hind feet, and all furnished with claws. Their
bodies are lengthened ; and their scales on the belly
and tail are ranged in transverse bands. The tym-

panum is on the same level with the head, or only a

little raised ; a production of the skin, in which there

is an opening, which acts as a sphincter, protects the

eye by acting something in the manner of a third eye-
lid. The false ribs do not extend entirely round the

body so as to form a complete circle. The opening
of the ear is oval, and very conspicuous ; but there is

not an elevated crest either on the head or along the

back. The tail is, at least, as long as the body. It

is of a cylindrical form, and composed of jointed

rings, and without upper crests. The feet are all

nearly of equal length ; and under each thigh there

is a range of small porous scaly tubercles. There
are five distinct toes on each foot, terminated by
crooked claws. A good many of the species are

found in woody situations, where they seek their food

among the foliage, or in the underwood. This food

consists chiefly of insects. Others inhabit ruinous

buildings ; and they are even met with near the habi-

tations of man, subsisting partly on insects and partly
on vegetables. A few others are found frequenting
marshes, ponds, or lakesy where they prey on the

small animals which inhabit them. The lizards are,

generally speaking, active, lively reptiles, and, all

circumstances considered, may be reckoned the least

repulsive of all the saurian tribes. They are per-

fectly innocent in their manners ; and not a few of

them are of an agreeable form, and beautifully
coloured, constituting pleasing objects in the scenery
of tropical countries. This is especially the case

with maii)
r of the smaller ones, which reside in dry

places, and resort to the trees, among which their

motions are often so rapid that they bear no inconsi-

derable resemblance to finely coloured birds.

Though the true lizards have not the ferocious dis-

position of the crocodiles, and tew or none of them

give ou those poisonous, or otherwise offensive

secretions which are given out by some other

saurians, yet there are sometimes prejudices against
them merely on account of their form, though others

are highly esteemed in consequence of real or sup-

posed services which they render to mankind by
destroying animals more offensive than themselves.

They are, as we have said, conveniently divided into

two generic sections, monitors ana proper lizards ; and
the first admit of sub-division.

MONITORS. This name is not very appropriate,
because it is somewhat doubtful to what extent these

animals give the warning against crocodiles and cay-
mans which they are supposed to give ; but they
have been still more unfortunate in getting the name
of a tribe of American Indians, the Topinambos,
among whom an American species is called Tema-

pora ; and Seba, we believe, in transferring this name
into natural history, mistook the name of the people
for the name of the animal ; and accordingly, until

Cuvier set them right, naturalists were in the habit of

calling those large lizards Tubinambes. They are by
far the largest of the lizard family ; and some" of them

grow to the length of five or six feet. They have

teeth in both jaws, but none on the palate ; and they
swim better than most other lizards, in consequence
of the tail being compressed laterally, and having a

pretty strong lateral motion, so that it can act like the

taiUof a fish. They chiefly inhabit the edges of the

waters ; and very many of them find the principal part
of their food by swimming ; but there are also others

which are,strictly speaking, land animals, and are found

near the borders of the deserts. The cry which they
utter when alarmed, or otherwise affected, is a sort of

hissing whistle ; and the reason of their being called

monitors, or safe-guards, is supposed to be their

uttering this cry on the appearance of the more for-

midable reptiles, and by that means warning other

creatures of their danger ; but the fact of their doing
this is reported rather than proved.

Cuvier makes three sub-divisions of them : moni-

tors, properly so called, which are all inhabitants of

the warmer parts of the eastern continent : dragons,
which are found in South America ; and safe-guards,
which inhabit the same country. We shall notice

one or two of the leading species in each of the sub-

divisions.

MONITOR OF THE NILE (L. Nilotica). This

is a species which has been much celebrated for the

services rendered to mankind in protecting them from

the crocodiles of the Nile, both by giving warning of

their approach, and by eating the eggs and the young.
How tar this may have been true in former times

cannot be very clearly ascertained ; but in upper

Egypt at least, it does not appear that much warning
is given by this lizard, though it still continues to eat

the eggs and the young of the crocodile. Crocodiles

are not so numerous in the Lower Nile as they are re-

presented to have once been, and they are not nearly
so formidable, it being rare that any human being falls

a victim to them. But in the south, above the cata-

racts, and about the province of Sennaar, where the

climate is more tropical, they are far more formidable,

and often seize those who are washing clothes, or

otherwise employed near the edge of the water. This

lizard grows to the length of five or six feet. It is of

a brown colour, clouded with lighter or darker shades,
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which form a number of variously shaped compart-
ments ; and which shows h.ow little dependence is to

be placed upon the traditions of these animals which

have been handed down from very early times. It

is alleged that this lizard of the Nile is nothing but a

crocodile which has been hatched in a place too dry
for bringing the real crocodile to the maturity of its

size and power. The teeth which are in both jaws
are strong and conical ; but those in the back part of

the mouth become rounded as the animal gets old.

The tail is marked with regular rings of eye-shaped
spots ; and though round at the base, it is marked
with a keel for the greater part of its length. The
ancient Egyptians appear to have been very partial
to this lizard, for it is delineated on many of their

monuments.
LAND MONITOR OF EGYPT. This species is termed

Ouaran cl hard by the Arabs, while the former is

simply denominated ouaran. It is considerably
smaller, though still a reptile of no inconsiderable

size. The keel on its tail is also much less produced
and fitted for swimming than that of the former, and
its teeth are more compressed and have trenchant

edges. This species is employed by the jugglers of

Cairo in playing many tricks ; but they deprive it of

its teeth before they venture to take many liberties

with it. This species also has been known from
remote antiquity.
THE MONITOR OF THE CONGO is nearly of the

same size as that of the Nile, but it is more handsome
in its colours. It is very abundant in the river after

which it is named, and in several other rivers of Cen-
tral Africa. It is ravenous in its feeding, destroying
a number of offensive animals, and on this account
the negroes entice it to their cottages, where it is a

great favourite.

The species nearly allied to this one, but with

trenchant teeth, and tails still better adapted for

swimming, are very numerous in the rivers of Africa,
of India, of the Oriental Islands, and of New Hol-
land ; but they are so similar in their manners, that

a detailed account of them would be little else than
a list of different shades of colour. One of these from
New Holland is blackish, variously clouded, and
mottled on the back, and having the feet and the tail

marked with rings of yellow. It is about three feet

and a half in length when full grown, and it is said to

attempt hiding itself in the water when it is pursued.
There are few collections of animals in which spe-
cimens of lizards of this description are not found in

considerable numbers ; but very often without any
description or even the name of the place of which

they are native, and thus they are of no use in illus-

trating the history of living nature. One of the most
industrious explainers of these was Daudin ; but as

he adopted the names of the American Indians, and
the greater number of their species arc not Ame-
rican at all, a slight air of ridicule is thrown over his

otherwise meritorious labours.

The other monitors are distinguished by angular
plates on the head, and large four-cornered scales on
the body and tail, while the skin of the throat is

covered with small scales, and marked by two or

three transverse folds. There is a row of pores on
the inside of each thigh.
THE DRAGON LIZARD is the type of the first of

these sub-divisions. It has the scales elevated in the

middle in the same manner as those of the crocodiles,
and forming a crest on the tail, which organ is very

much compressed. But though it has more resem-
blance to a crocodile than any of the lizards have, it

does not partake of the character of that animal ; and
its habits are different, although the tail is com*

pressed ; it does not swim rapidly ; but it runs well,
and is very expert at climbing trees. It is found in

the marshy parts of tropical America, where they arc
covered with trees. Some of the toes, especially those
on the hind feet, are very long and slender : and the

claws, though small, are firm and sharp pointed. It

is not so aquatic in its habits as the other lizards of

the same division ; and it spends much of its time in

basking in the sun. It is rather a formidable reptile,

measuring from four to six feet in length, and armed
with powerful teeth, which, though it usually employs
them only against those small animals upon which it

feeds, it can yet turn into effective weapons of defence
when an attack is made upon it. It is sought after

with a good deal of eagerness, its flesh being not only
eaten, but reckoned a great delicacy. Its swiftness and

power of climbing trees render the catching of it no

very easy matter ; and when it is surprised upon the
'

ground, it generally contrives to escape into some
burrow or crevice, where it bites very desperately in

defence of its position. The numbers are not in pro-

portion to the fertility of the animal, because its eggs
are consumed by many of the frequenters of the same
localities, and they are much sought after by the

people, who prize them very highly, as being at once

very delicate and very nutritious. The female pro-
duces several dozens of them in a season ; but, as is

the habit with all the class, she pays no attention to

them after she has once deposited them in ground fit

for hatching them.
SAFEGUARD MONITORS. These differ from the

species last described, in having the scales on the
back and tail flat or without any keel. The teeth
are notched in the young stage, but with age those
in the hind part of the mouth become rounded. The
more typical safeguards have the tail more pr less

compressed ; and they live on the banks of rivers,
and can swim when occasion requires, though they

spend the greater part of their time on the bank, and
not in the water. It is this division which are more

particularly said to give warning by their whistling
sound at the approach of destroying reptiles ; but they
themselves are destructive, though upon rather a
smaller scale. They feed upon insects, of which they
capture vast numbers, and also upon aquatic reptile's
of inferior size, and upon eggs. Many of themselves,
and also of their eggs, are in return eaten by the

inhabitants; and indeed, it is a remarkable property
of the whole lizard family, that, with the cxceptipn
perhaps of the green turtle, their eggs and flesh are

more free from any rank or musky flavour than those
of any other reptiles whatever ; while many of the
animals upon which they feed, are such as it is de-
sirable to get rid of.

THE GREAT AMERICAN SAFEGUARD is the most

typical species. It is marked with yellow points and

spots, disposed upon a white ground ; is blackish
on the upper part of the body, and yellowish on the
under part. It attains the length of six feet, though
specimens so large are not very often met with. It

runs with great swiftness along the ground, but takes
to the water when hard pursued, where, however, it

dives rather than swims ; and it keeps very near the
bank for fear of the alligator?. It burrows in the earth,
where it digs its own hiding place. It is not under-
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stood to be so prolific as some of the other species, but

it is very generally distributed along the banks of the

rivers and margins of places that are liable to be flood-

ed. It is sought with nearly the same avidity as the

species last mentioned. This sub-division is readily

distinguished from all the other lizards by well marked
characters. Thus the monitors of the old continent

have the teeth sharp ; and the true lizards of the

same continent have teeth on the palate. From the

iguanas again it is distinguished by the form of the

tongue, which in them is neither extensile, nor divided

into two filaments at the point as it is in every di-

vision of the lizard, family. The iguanas were once

ranked among the lizards by naturalists, and they are

still called lizards in common language. It is the

same with the crocodile family ; but they are readily

distinguished from the safeguard, though in nearly the

same places and nearly the same size, by having only
four toes in each of the hind feet, and having them
more or less united by membranes, which is not the

case in any of the lizards. There are other lizards

1>earing considerable resemblance to the safeguards,
found in the same country, but distinguished by
having the tail round and furnished with the same
kind of square scales both on the body and on the

tail. A slight notice of them was given in the article

AMEIVA ; but we may add, that though they have

the general character of these lizards, yet they differ

in some particulars. The country which these in-

habit, is, however, so very extensive, that it has been

examined by naturalists of discrimination at com-

paratively only a few points ; and therefore it is im-

possible to discriminate the more minute distinctions

of species, even though the subject were of sufficient

importance, which, in a popular point of view at least,

it is not. It seems, however, that as they get further

removed from the water, and resemble more the com-

mon lizards of the eastern continent in their localities,

they also resemble them more in their habits. Still,

however, there is always a sufficient distinction to

prevent a native of the one continent frdm being mis-

taken for a native of the other. Those American

lizards, how similar soever they may be to the others

in their external appearance, have no grinders, few

of them have any colour on the throat, and the scales

on that part of the body are very small. Some of

these American ones are very handsome in their

colours and quick in their motions ; their average

lengths are about a foot or eighteen inches.

THE LIZARDS, properly so called, form the second

genus of the family ; and as they are natives of the

eastern continent, and many of them interesting, we
shall give a brkif enumeration of their general cha-

racters and the means by which they can be dis-

tinguished from those other saurians with which

they have been so frequently confounded. The

tongue differs little from that of the rest of the

family ; but the palate is furnished with two rows of

teeth. A transverse band of broad scales forms a

collar on the under part of the neck ; while the part

of the neck above and also the belly, or breast imme-

diately below this collar, is covered with small scales.

The body is lengthened, and never furnished with

wings or Hying membranes of any description. The
feet have five toes on each, armed with claws, and

grasping toward the centre, so as to take a firm hold

of even a slight projection ; but they are never so

formed as to oppose each other in grasping. The
bones of the upper part of the head project over the

orbits of the eyes and temples, so as to form a sort

of canopy, which is either covered with large scales,

or consists of one entire plate of scaly matter.

The eyes are like those of the rest of the family ;

and under each thigh there is a row of little rough

scaly projections containing pores. The scales on
the belly are placed \n transverse rows ; and
those on the back have slight keels ; but they
do not overlap each other so as to be imbricated

like the tiles on a roof. The tail is composed
of a great number of articulated joints ; and it is

round, and without any crest. This tail is exceed-

ingly brittle, and a portion of it can be separated'

by almost the slightest touch ; but it has the pro-

perty of reproduction in a very short time. Li-

zards are monogamous, and always found in pairs ;

they are strictly land animals in their haunts, and
never by any chance take to the water. They are

found in most warm and dry countries, and in many
parts of those which are temperate. In the latter

they hybernate ; and it is possible that in all coun-

tries they pass some considerable portion of the year
in a dormant state. When excited by the heat of the

sun they are exceedingly active, and have all the

energies of life remarkably strong about them ; but

they can subsist for a very long time without any
food. It is also probable that they live for many
years ; and indeed long life is a very general attribute

of those animals which enjoy a seasonal repose in

the course of the year. It is easy to see why this

should be the case ; for the awakening from this

repose bears some resemblance to a regeneration of

the animal into young life. Perhaps lizards are more

susceptible to changes of the atmosphere than any
other vertebrated animals ; and therefore they may
be taken as good indications of the characters of

climates. They all live upon insects, and such small

prey ; and none of them possess any poisonous

quality, or shows any disposition to attack a warm
blooded animal, or, generally speaking, a reptile ;

but many of them when attacked defend themselves

with great resolution, and bite much more keenly
than one would be apt to suppose. It is indeed

doubtful whether some of the larger species do not

prey on the smaller, and also upon the more minute

of the serpent tribes. They are abundant in some of

the warmer parts of Europe. We shall notice one
or two of the species.
THE GREAT GREEN LIZARD. This is one of the

most gaily-coloured of the whole family ; and it is

also the largest of all the true lizards. It occurs in

all those parts of Europe which abut upon the Medi-

terranean, and have the climate and the soil warm.

It is not found in the central parts of France, though
it often is in the warm and sandy plains of Langue-
doc, where it pursues its trade of insect-catching
with great assiduity during the summer months.

The fact of its hybernating does not confine it so

closely to tropical latitudes as many other animals

which are less sensitive to cold ; for it is met with

in some places far to the north, or otherwise having
the winter very severe. Linnaeus enumerates it among
the animals of Sweden, and Captain Cook found it

in Karntschatka, where the winter i? exceedingly cold,

though the summer both there and in Sweden is

very hot. It is doubtful, however, whether there

may not be several species confounded in the older

descriptions ; as spotted, streaked, and grey liza/ds

have been sometimes confounded under the general
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tfame of agile or nimble lizards, which is a property
common to them all. It. is rather a bold animal ; and
it is sometimes said to swallow mice and other small

animals. When attacked it defends itself with great
resolution ; if its swiftness is not sufficient for enabling
it to escape the danger, it will snap and bite readily
at a stick ; and when a dog attempts to seize it, it

will bound upwards, and fasten on the nose of the

dog during its descent. In many places it is supposed
to be poisonous ; and in not a few it is looked upon
as endowed with supernatural powers of mischief.

It. is however perfectly innocent both as to the poison
anil io the league with the powers of darkness, and
carries on all its operations bv mechanical action, and
in the light of the sun. The species and varieties

(for the one is not clearly distinguished from the

other) are however very many; and the manners of

all are so much alike, that we must pass them over.

There is, however, one of which some notice may be

given, inasmuch as it occurs more abundantly in

Europe than any of the others. This is

THE NIMBLE LIZARD. (/,. agi/is of Linnaeus L.

vclox of Pallas, and the scaly lizard of Pennant.) This

species is exceedingly numerous in France, Austria,
and other parts of the Continent, in some of which
its liesh is in much request as an article of food ; and
was once prescribed on account of supposed medi-
cinal qualities, which of course it does not po
It is so abundant in the neighbourhood of the Aus-
trian capital, that Laurenti recommends it as food
for the poor, and says "that during the season of its

appearance, it would furnish by no means a scantv

supply. It is usually termed the grey lizard of the

walls, because it is seen very much upon dry walls in

gardens during the summer months. In length it

varies from five to six inches. The scales on the

upper part are of small size and six-sided ; the neck
is nearly of the same thickness as (he body ; and the
tiiil tapers to a point. This is a very lively and at

the same time a most inoffensive animal, and there
is something not unpleasant in the account given of

its domestic economy. The couple remain for along
time together, passing their winter in one sleep, and
their summer in joint activity. The eggs are round,
about a third of an inch in diameter ; and though it

is not understood that any incubation is practised by
either parent, yet both are attentive to the young,
seeking fiod for them, carrying them out to the sun
when it is clear and warm, and removing them to

shelter when it is dark and cold. These attentions

are continued until the young have acquired sufficient

strength to enable them to provide for themselves
;

and whenever this takes place, they are expelled from
the paternal abode, and sent to seek habitations of
their own. They have not long, however, to con-
tinue this operation during the first year of their

lives ; for the time of hybernating comes on soon
after they come to maturity.

Such is a slight outline of the natural history, and
a brief notice of some of the leading species of what

may, perhaps, be regarded as the most interesting of
all the families which compose the class of REPTILES.
LOASEJ3. A small natural order of plants, con-

taining five genera and twelve species. Loasa and its

typical allies are American herbs, with often scandent
stems and tendrils, more or less covered with stiff

hairs, and frequently furnished with stings. The
leaves are opposite or alternate, without stipules, and
simple, but often variously lobed and cut. The inflo-

rescence is axillary, terminal, or lateral ;
and the

peduncles are flowered. The flowers are large and

elegant, regular and united.

This order contains the following genera, viz.

Bartonia, Blumenbachia, Loasa, Styphantkuf, and

LOBARIA (Miiller). A genus of molluscs, not

possessing the smallest rudiment of shell. This genus
established by Miiller, was previously called Doridium
and BuUidinm by Meckel, and Accra by Cuvier.

LOBELIA (Linnams). A very extensive genus
of beautiful herbs, natives of almost all parts of the

world. Class and order Pcntandria Monogynia, and
natural order, to which the genus gives a title, viz.

Lobeliacece. Generic character : calyx of five teeth ;

corolla tubular, irregular, cut lengthwise ; limb two-

lipped, the upper two, and the lower three-clt ft ; an-

thers united and bearded ; slyle simple ; a ciliated

indusium under the stigma ; capsule two-celled.

LOBELIACE^E. A natural order of plants, con-

taining the following genera, viz. Lobelia, Monopsis,
Clintonia, Lechenaitltia, and Cyphia. Of these, there are

ninety species, chiefly lobelias, almost all fine flower-

ing plants. Some of the species are medicinal ; but

some are dangerous if incautiously used. From the

anthers of Lobelia being united in a cylinder round
(he style, like those of the class Syngcncsia, Linnseus

placed the genus in that class, in gin order called Mn-

nogaitiia ; but modern botanists refer it to his fifth

clas and natural order as above.

LOCUSTID^E (Leach). A family of orthopterous
insects, belonging to the section Saltatoria, or those

furnished with hind legs formed for leaping, and forming
a portion of the great genus (rn/1/it.i of Linnaeus, but

distinguished by the shortness of the antennae, which
are filiform, prismatic, or ensiform : the males have the

base of the wing covers (tegmina), not furnished with

a circular spot of membranous texture, and the chir-

rupping noise which they make is produced by rubbing
the hind femora against the margins of the wing
covers ; the females are not furnished with an elon-

gated exserted ovipositor ; the wings and wing covers

are not horizontal as in the crickets, but laterally de-

flexed like the roof of a house ; the ocelli are distinct,

and three in number; the upper lip is notched; the

jaws are robust, horny, and dentated ; the abdomen
is conical and compressed at the sides. These insects

are exceedingly active, leaping to great distances,

and flying with equal agility, and at considerable

heights, feeding voraciously upon vegetables, to which

they are sometimes very destructive.

We have already alluded in our article GRYLLUS
to the changes of nomenclature to which this and the

other groups of the Linnsean genus have been sub-

jected, and to which we conceive a more appropriate
series of names cannot be adopted than those which
we have employed, by which the too renowned locust

of the Scriptures retains its generic name of Locusta.

There are indeed many small British species con-

generous with this celebrated insect, but they are of

too diminutive a size when compared with their tro-

pical brethren, to commit those devastations for which
the real locust is distinguished. This species, the

Locmta migratoria (Gn/llus migratorius, Linnaeus),
and several others nearly allied to it, but of a still

larger size are occasionally produced in immense
swarms, and of which both as regards their migra-
tions and the ravages which they produce, accounts
are recorded in so niany works of natural history and
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voyages. Indeed, it may well be said, that of

all our insect enemies, the locust is the most terrible,

its countless myriads changing the appearance of a
fertile country irjto an arid desert ; reducing whole
districts to the most frightful want, and of which even
the death is a cause of misery from the immense num-
ber of bodies which, from their putrefaction, put a

final stroke to the mischief by infecting the atmosphere
with a poisonous effluvium, and thus destroying those

which nave escaped the horrors of famine. It may
be said that our picture is too highly coloured; but

these insects, and the effects which they have pro-
duced, have emerged from the domain of natural his-

tory.and become the materials ofthe history of nations,
the different periods of their appearance being re-

corded in the narratives of the historian, like the

sudden irruptions of hordes of barbarians, which

are scarcely less to be feared than these winged
plagues.

By the despiser of the small things of the creation,

insects are alike regarded with disgust, or considered

as unworthy of regard ; we would, however, call to his

remembrance, the fact, that out of the seven grievous

plagues of Egypt, f iur were caused by frogs, lice,

flies, and locusts. We are not amongst those who
would teach natural history out of the Holy Scrip-

tures, which were written for far higher ends, but we
canriot avoid quoting from the account of the last of

these plagues the following description :

" And the

locusts went up over all the land of Egypt, and rested

on all the coasts of Egypt, very grievous were they,
before them were no such locusts as they, neither

after them shall be such (L c. as regards the vast extent

of their devastations). For they covered the face of

the whole earth, so that the land was darkened ; and

they did eat every herb of the land, and all the fr'uit

of the trees which the hail had left, and there remained
not any green thing on the trees, or in the herb of

the field, through all the land of Egypt." Exodus,

chap, x., vers. 14, 15. But it is in the second chapter
of the Prophecies of Joel that we meet with the most

splendid and poetical description of the ravages of these

animals. Their coming is called
" a day of darkness

and gloominess, a day of clouds and of thick dark-

ness;" evidently in allusion to their immense swarms

hiding the sun during their flight :
" The land is as

the garden of Eden before them, and behind them a

desolate wilderness ; yea, and nothing shall escape
them." " Like the noise of chariots on the tops of

mountains shall they leap, like the noise of a flame of

fire that devoureth the stubble, as a strong people set

in battle array" alluding to their great powers of

leaping, and to the noise which they make in biting
the plants with their strong horny jaws.

"
They shall

run like mighty men, they shall climb the wall like

men of war, and they shall march every one on his

ways, and they shall not break their ranks ;"
"
they

shall run upon the wall ; they shall climb up upon the

houses; they shall enter in at the windows likeathief."

Thus accurately describing the fixed determination

with which they pursue their migratory route, and

which, as the writer is informed by a recent traveller

in Syria and Egypt, is the mode of progression

adopted by the larvae and pupae, which are destitute

of wings, and which are so thick upon the ground,
that at every footstep they are trodden to death.

This statement corresponds with that given with

more minute detail by the Russian traveller Pallas,

who tells us that in serene weather they are in

full motion in the morning, immediately after

the evaporation of the dew, and f no dew has fallen,

they appear as soon as the sun i imparts the genial
warmth. At first some are seen running about
like messengers among the reposing swarms, which
arc lying partly compressed upon the ground at the
side of small eminences, and partly attached to tall

plants and shrubs. Shortly after the whole body begins
to move forward in one direction, and with little de-

viation. They resemble a swarm of ants all taking
the same course at small distances, but without touch-

ing each other ; they uniformly travel towards a certain

region as fast as a fly can run, and without leaping
unless pursued; in which case, indeed, they dis-

perse, but soon collect again and follow their former
route. In this manner they advance from morning
to evening without halting, frequently at the rate

o( a hundred fathoms and upwards in the course

of a day. Although they prefer marching along high
roads, footpaths, or open tracts, yet, when their pro-

gress is opposed by bushes, hedg'es, and ditches, they

penetrate through them; their way can only be im-

peded by the waters of brooks or canals, as they are

apparently terrified at every kind of moisture. Often,

however, they endeavour to gain the opposite bank
with the aid of overhanging boughs ; and if the stalks

of plants or shrubs be laid across the water, they pass
in close columns over these temporary bridges, on
which they even seem to rest and enjoy the refreshing
coolness. Towards sunset the whole swarm gradually
collect in parties and creep up the plants, or encamp
on slight eminences. On cold, cloudy, or rainy days

they do not travel. As soon as they acquire wings,

they progressively disperse, but still fly about in large
swarms.
On turning to profane authors we find equally

abundant evidence that the locusts have lost none of

their destructive powers. Pliny tells us that, in some
of the countries of Greece, there existed a law com-

pelling the inhabitants to destroy these insects in the
three states, of egg, larva, and imago. And in the

Isle of Lemnos, in particular, each citizen was bound

annually to supply a fixed number of locusts. Entire

legions of lloman soldiers were also employed for this

purpose in the north of Africa, which country, as well

as the western parts of Asia, has evidently been
in all ages the most exposed to the attacks of these

enemies of the human race. Oresius tells us that in

the year 800 every vestige of vegetation disappeared
from the face of the earth owing to the presence of

the locusts, which being afterwards blown into the

sea and their bodies washed on shore, emitted a
stench us infectious as that arising from the remains

ofa mighty army, precisely as described by Joel, chap,
xi., verse 20. And it is also said by St. Augustin, that

a plague produced, or probably induced by the same

cause, destroyed in the kingdom of Numidia and

adjacent parts a population of 800,000 inhabitants.

But Spain, Italy, France, Turkey, Southern Russia,

Poland, and even Sweden, have been at times visited

by the destructive swarms of these insects, although
our own island has been marvellously preserved ; a

straggling locust having, however, been from time to

time found alive in this country, one of which is in

the collection of the writer of this article, from that

of Mr. Donovan. In the year 591, Italy was attacked

by a terrible swarm, the effluvium from which de-

stroyed, according to Mouflet, a prodigious number
of men and beasts ; and a famine was produced iu
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the kingdom of Venice, from which 30,000 persons

perished. In 1 (JOO, Russia, Poland, and Lithuania were

visited : the locusts arriving in such immense swarms

that the air was darkened as in a storm. Wallachia,

Moldavia, Transylvania, Hungary, and Poland, were

inundated, in 1747 and 1748, by similar swarms, of

which an account is inserted in the Philosophical
Transactions. In 1749

tliap
reached as far north as

Sweden; and it is recordewthal Charles XII. being
in Bessarabia, thought himself overcome with a ter-

rible tempest with hail, when a cloud of locusts fell

upon his army, covering both man and horse, and

impeding his march. During this visit their numbers
were so great that they were compared to a fall of

snow, or rather to a. cloud of smoke passing rapidly

along, and every spot where they stopped in their

passage soon exhibited the most dismal desolation ;

the under herbs being first attacked, and then the
\

leaves and even the bark of trees. In 1780 the king-
j

dom of Morocco was subjected to the terrible ravages
|

of these locusts, which produced a frightful famine,
j

the poor being compelled to dig up and eat the roots
j

of plants, and to hunt for grains of corn in the dung
|

of animals, upon which they fed with voracity, the

streets and roads being strewed with the dead bodies

of the victims. In 1784 and 1797, Mr. Barrow, in

his Travels in the South of Africa, has stated that

they covered a surface of two thousand square miles ;

and when cast into the sea by a strong wind from the

north-east, and washed upon the beach, they formed
a line fifty miles long, and produced a barrier along the

coast three or four feet high ; and when the wind again

changed, so powerful was the stench which their

putrifying bodies caused, that it was perceived inland

to a distance of 150 miles. Previous to the plague
which devasted the Barbary States in 1799, the

locusts covered the surface of the land from Mogadore
to Tangier, according to Mr. Jackson, and presented
a singular observation. The entire range bordering

upon the desert of Sahara was ravaged by these

insects, whilst on the other side of the river El Kos
not a single one was to be seen. They had pro-
ceeded so far north, and then journeyed to the east,

so that all the northern parts of El Araiche abounded
in fruits and grain, whilst the adjacent country offered

the most complete picture of desolation. They were
at length swept into the Atlantic Ocean by a tempest,
and, as at other times, a plague was produced by the

odours exhaling from their putrifying bodies, but an
abundant growth of plants followed their departure.
The Arabs of the Desert, the enemies of their race,

rejoice when the swarms of locusts arrive from the

north, their arrival foretelling a general mortality,
which they call cl kkere, or the blessing ; they then

quit their desert abodes, and, with a view of plunder,
h'x their tents in the districts attacked by the locusts.

The following circumstance, recorded in an Ame-
rican Journal, offers a convincing proof that the action
of the wind is a great auxiliary in the migrations of

the locusts. A vessel was detained in 1811 by a
dead calm in the Atlantic Ocean, at a distance of
about 200 miles from the Canary Islands, the nearest

land ; and a slight wind from the north-east having
sprung up, the vessel was suddenly visited by a cloud
of these insects which lighted upon the deck, rigging,
&c., and, instead of appearing fatigued by their long
flight, they sprang into the air on being attempted to

be taken hold of by the sailors ; the wind, which was
but slight, continued for one hour ; during which

time the locusts continued to fall upon the vessel ;

many also fell into the sea.

The propagative powers of locusts are so prodigious,
that in the countries which they thus visit in swarms,
in a very little time it is easy to collect their eggs by
baskets full. In the south of France, where some

species appear at certain seasons, and produce much
detriment, sums are given for certain quantities of

these eggs, and which are then destroyed. This was

especially the case in 1613, 1805, 1822, and 18-24,

when fifty centimes (equal to 5c/.) were paid for each

kilogramme of eggs, and twenty- five centimes for

each kilogramme of insects.

According to a statement made by M. Solier to

the Entomological Society of France (Annales, vol.

ii., p. 486), the city of Marseilles paid in the first

mentioned year the immense sum of 20,000 francs *,

and the city of Aries 25,000, for destroying the in-

sects and gathering the eggs. In 1822, 1227 francs

were paid; in 1824,5542 francs; and in 1825, 6200
francs for this purpose ; but in these latter years the

number of locusts could not be compared with that

of the year 1613, when they destroyed 1500 acres of

corn in the environs of Aries. Their migrations in

1 780 in Transylvania were equally expensive, fifteen

hundred persons being employed in collecting the

eggs, each of whom filled a sack ; and yet in the fol-

lowing year their numbers were scarcely diminished,
for millions of eggs were after the spring dug up and

destroyed by the inhabitants, who were called upon
to perform this labour.

We have already said that many distinct species of

Locustidas have obtained the name of locust, which

may be regarded as a generic rather than a specific
term ; in like manner the term migratory locust is em-

ployed in a general sense, and is applicable only to

those which, having multiplied in a prodigious manner,

owing to favourable circumstances, and consumed the

entire vegetation of the district where they were pro-

duced, make their way to other districts in search of

food. Many species of locusts, on the contrary,

appear only in a single spot, where they do not mul-

tiply with such rapidity, although the variations of

heat and cold, drought or moisture, influence the

propagation of these as well as the true migratory

species. In the following year, when the weather is

dry and hot, the eggs are hatched, and the young
locusts, resembling their parents in form, but wanting

wings, are produced. The eggs are deposited in

cylindrical burrows, several inches long, near the sur-

face of the ground ; they are easily discovered, the

aperture not being closed. They are found in uncul-

tivated ground, and the nest is an inch and a half

deep in the species found in the south of France.

The tubes or burrows are formed of a layer of earth

covered by gluten, their diameter being that of the

abdomen of the females, their direction being gene-

rally horizontal. The number of eggs contained in

each tube is about fifty or sixty, which are inclosed

in a very thin and common envelope.
We have hitherto spoken of the locust only as a

destructive enemy; nevertheless, in certain countries,

the inhabitants, as though anxious to make amends
for its injuries, employ it both as a food and as an

article of commerce, in Arabia they are collected in

great numbers, dried, and used as bread in seasons ot

scarcity. The reader will also remember, that the

* A franc is equal to tenpence English.
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food of St. John in the wilderness consisted only of

insects or their productions being locusts and wild

honey. The writer hereof has tasted locusts cured

in the Levant, and found them rather sweet, but of

an insipid taste. According to some travellers, they
are roasted or fried on a hot fire, thrir legs and wings,

and, as some say, also their entrails, being first re-

moved. In many parts of Arabia they are strung in

rows by the women and children, and sold. By some

they are seasoned, and by others boiled ; and really,
when we remember the vegetable nature of their food,

there must, be less real ground of objection to use

them in this manner, than there is to eat shrimps,

prawns, crayfish, &c., which feed upon the grossest

impurities. Certain it is, many nations do eat

locusts cooked in one way or another, and have thence

obtained the name of Acridop/iagi. It is also true

that travellers have differed in their opinion as to the

taste of this kind of food. Some have also asserted

that a continued use of it produces ill effects ; but the

observations upon this subject are too vague to allow

us to be certain on this point.
In this country we possess about twenty-five native

species belonging to the genus Locustu, of compara-
tively small size, and which are found on grassy batiks

and commons, &c. ; about eight species of Gompho-
cerus, Leach (in which the antenna? are thickened at

the tips), and several species of Acrydium (Tetrix,

Latreille), in which the prothorax is produced into a

long point behind, covering the remainder of the body.
These last are the smallest species of the family. The
exotic species are very numerous, and often very
brilliantly coloured.

LOCUST TREE is the Hymeneea courbaril of

Linnaous, an ornamental West Indian tree, belonging
to LcgumlnuscE.
LODDIGESIA (Dot. Mag.). An under-shrub

from the Cape of Good Hope, named in honour of

Conrad Loddiges, a celebrated nurseryman of Hack-

ney. It belongs to Leguminosce, is grown in loam and

moor-earth, and increased by cuttings.
LOGWOOD is the Ileematoxylon Campechianum

of Linnaeus. It is used medicinally, and also as a

dye stuff ; for which latter purpose many thousand
tons are annually imported into this country.
LOLIGO (SEPIA LOLIGO, Linnaeus). A mol-

luscous animal, whose description will be found under
the article SEPIA.

LOLIGOPSIS (Lamarck) A molluscous ani-

mal, whose description will be found under the article

SEPIA.

LOLIUM (Linnaeus). A genus belonging to the

Grmiunca, and one of our best cultivated grasses
commorrly known by the name of rye-grass It is an

early shooting plant, and is, therefore, chiefly used in

laying down permanent meadow, or pastures. It is

also sown among clover to improve the quality of
the forage ; and sown and made into hay by itself, is

the most valuable of all forage for horses. The seed is

a very considerable article in the seedsman's ware-

house, vast quantities being purchased by farmers

every year The L. temulentum is a noxious plant,
and deleterious among wheat.
LOMATIA (R. Brown). A genus of greenhouse

plants, introduced from New South Wales, belonging
to the fourth class of Linnaean botany, and to the na-
tural order Proteacece. The species succeed in moor-
earth, with a mixture of loam, and are increased by

'

cuttings.

LONCHOCARPUS (Humboldt). A genus of

South American trees, belonging to the class Diadcl-

jtfiia, and to the nattfral order Lfgnniinomx. These

plants were called Dalbcrgia and Rolrinia by other

authors. They are sr/>vo plants, thrive on sandy
loam, and may be increased by cuttings in the usual

way.
LONDON PRIDED the Sajrifraga umbrosa of

Linnaeus, a well known ^ant, common in every cot-

tage garden.
^LONDON ROCKET is the Siymbrium irio of

Linnaeus, common on every old wall.

LONGICORNES. A very extensive subsection

of coleopterous insects, belonging to the section Tc-

tramera, and distinguished by tho great length of the

antennae, and the generally elongated form of the

body and short head. By the latter characters it is

at once distinguished from the lostrated Rhyncvphora,
and the more or less rounded Cyc&ea. The subsec-

tion corresponds with the Linna-an genera Cerambyjc,

Nccydalix, and Leptura, which see, and more espe-

cially the first of these articles under its family name
of CERAMBYCID^E.

. LONGIPENNES. The second of the four fami-

lies into which Cuvier divides the web-footed birds,

and including those which are most discursive over

the waters. They are in fact the characteristic

winged inhabitants of the high seas, and sailors meet
with them at almost every point from the one pole
to the other. The character from which they get
their family name is the great length of their wings.
Their feet also have the hind toe free of the web, or

altogether wanting. Those of the former character

are, generally speaking, good walkers, resort occa-

sionally to the shores at other than their breeding
times, and some of them proceed inland, though none
of them reside permanently there. Those which
have the second character do not in general walk so

well, are less commonly seen on land, and many of

them skim along the surface with level wings, |and

tip the water with the webs of their feet to assist

them in their motion. The family includes the

petrels, the puffins, the gulls, the skuas, the albatross,

the terns, the noddies, and the storm petrels.

LONG1ROSTRES. Cuvier's third family of

Echassiers or stilt birds, which comprises a great num-
ber of those birds which frequent the margin of the

waters. The whole of them have a strong family
likeness ; their bodies are similar in form, in the dis-

tribution of their colours, and also in their manners!.

Cuvier divides them into two great genera, snipes and

avocets, of which notices will be found under their

respective names. See also the article BIRD.

LONICERA (Romer and Schultes). A genus
of deciduous shrubs, natives of various parts of the

globe. They belong to Pentandria and to the

natural order Caprifoliacece . These plants were form-

erly associated with the honeysuckles (now called

Caprifaliuni), but as they differ in the shape of their

flowers and habit of growth, they have been sepa-
rated.

LOPEZIA (Cavanelli). A genus of perennial
and annual herbs, natives of Mexico. The flowers

are monandrious, and belong to the natural order

Onagrarue. These plants are very handsome when in

flower, and are desirable for the green-house when
fresh imported seeds can be obtained.

LOPHIRE^E. A natural order containing only
one genus, and of that one species only, namely the
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Lophira Africana of Banks, which is called in English

catalogues,
" the African scrubby oak," a native of

Sierra Leone. It is a beautiful shrub, with terminal

corymbs of white flowers, and a one-leaved perma-
nent calyx. The leaves are long, entire, and leathery.

L() PHI US angler, called also fishing-frog, wide-

mouth, gaper, seadevil,and a vast variety of other names,
a genus of very singularly formed fishes belonging

to Cuvier's third family of fishes with spinous tins,

namely, those which have the pectoral fins with pe-

dicles, or something in the form of feet. They are

the most characteristic fishes of the family, and ac-

cordingly they are placed at the head of them in the

Kegrie Animal. The characters of the genus are, the

skeleton partly cartilaginous, and thus approximating
to that of the sharks and rays, though the fishes differ

from them in many other particulars. The pectoral
fins are supported as if on two arms, sustained by two

bones, which have some resemblance to the radial and

cubital bones of an arm, but which are really the wrist

of the fin, which in those fishes is much more pro-
duced than in any others. The vcntrals are placed
much in advance of the pectorals; the gill covers

and gill arches are enveloped under the skin ; and

they have no other opening posteriorly but a hole

of moderate size for each placed behind the pectoral
fin. This structure of the breathing apparatus is

also an approximation to the cartilaginous fishes ;

and in consequence of the smallness of the gill open-

ings, they can live a long time out of the water. They
are exceedingly voracious fishes, have very wide

mouths, and large stomachs, with great digestive

powers, but the intestinal canal is very short. Three

genera, or sub-genera, of them are found in Cuvier's

great work. The greater part of them are inhabit-

ants of the warmer seas, but one species, at least, is

by no means uncommon on the British shores, both in

the northern and southern parts, in the latter of which

especially it often grows to a large size.

LOFHIUS, properly so called, forms the first sub-

genus ; it is the characteristic one ; and the one which

is most common on the British shores, though there

is another species, or at all events variety, in the

European seas. The name lophius, which signifies

a feather, or rather perhaps more strictly the shaft of

a feather, is applied to these fishes in consequence of

some very elongated detached rays, which are situ-

ated on the head. The head is of vast size in propor-
tion to the rest of the body. It is very broad, but

depressed, and armed with spines in many places,
which give the fish a most singular appearance. The

gape is very wide and far cleft; the jaws are armed
with sharp-pointed teeth ; and the under jaw is sur-

rounded with a fringe, consisting of a number of de-

tached beards or filaments.
>
There are two distinct

dorsal fins
; and upon the head there are three curious

rays, one behind the eyes, which may perhaps be con-

sidered as a ray of the dorsal fin, and other two more
near the extremity of the upper jaw. These consist

of spinous 'or bony rays formed internally of bone,

flexible, but without any joints in their length, covered
for the greater part with the common integuments,
and plenteously furnished with nerves. The last and
middle one terminates in slender points ; but there is

something peculiar in the termination of the first one,
for it ends in a little forked penon, or flattened expan-
sion of the most sparkling silvery lustre. The arti-

culation of those two rays to the bone of the head is

equally curious. The posterior one embraces like a

fork the ridge of the bone ; and thus, though it has

a very firm articulation, and a free motion backwards
and forwards in the mesial plane, it has comparatively
little motion, or in fact none in the cross direction.

The anterior one is differently articulated ; for it

embraces a loop which is formed on the bone, as if

the two were a staple, and the eye of a bolt placed
within that staple, so as to have free rsotien in every
direction. These bones, though flexible, and par-

taking of the cartilaginous texture of the rest of the

skeleton, are remarkably strong and also elastic, and

they are furnished with a great number of muscles,

forming altogether a very fine specimen of animal

mechanism. The bases of these curious spines are

seated between two spinous ridges, close by the sides

of which the eyes are situated, of large size, and
directed upwards. ,The integuments covering the

gills form two sacs of ample dimensions, which bring
the head to a shape very much resembling that of a

frog in the tadpole" state ; while the body seen from

above, is so narrow in comparison with the head, that

it is not unlike the tail of a tadpole ; and the pectoral
fins bear some distant resemblance to the young feet

of the tadpole in their early stage, and before the

tail has disappeared. From the vast size of the head,
and capacity of the sacs containing the gills, the pec-
torals are thrown to a very considerable distance back-

ward, so much behind the ventral fins indeed, that

they have the appearance of hind feet, though they

really answer to the fore feet of footed animals.

Notwithstanding the length and strength of their

wrist bones, these fins are riot very efficient in swim-

ming. Indeed, as we have often had occasion to

remark, the fins of fishes, with the exception of the

caudal fin, are useful in directing their motion rather

than in producing it. The vast head and compara-
tively small caudal fin of these fishes, make them but

very slow swimmers ; but the peculiar form of the

pectorals, and the very advanced position of the vcn-

trals, make them very expert at ascending or descend-

ing. They thus command the depth of the water

rather than a wide range in lateral extent ; and though
their principal habit is that of bottom fishes, they
very frequently come to the surface.

We have already mentioned the circumstance

which enables those fishes to live for a considerable

time after they are out of the water. Their pectoral
fins also enable them to srawl about with more expe-
dition than could be expected on the part of a fish, if

we did not attend to the very curious structure of

these ones. Some of the species which inhabit other

seas, especially the muddy inlets from which the

water ebbs away, have the power of leaping about

like frogs They have attracted attention, at least in

that species which is common in the European seas,

from the earliest times ; and the oldest naturalists call

them indiscriminately by the names of frogs and
fishes.

THE ANGLER (L. piscatorins) is the characteristic

species. It is of a uniform brown colour on the upper
part of the body, with the membranes of the upper
fins of a deeper tint ; and that of the tail still more
so. The under part of the body, and the ventral and

pectoral fins are of a white colour. The fish is very

singular, and far from being attractive in its appear-
ance ; but it grows to a large size, and its manners
render it an object of considerable interest. It is

found in the seas, upon most of the shores of the

British islands, aud also in those of the east of Europe,
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including the Mediterranean and the Baltic ; and
thus many opportunities of observing it occur.

It is exceedingly ravenous, and most indiscriminate

in its feeding ; and the passage from its mouth to its

stomach is so short and wide, that if the large mouth
is opened, the contents of the stomach may often be

seen, and live fishes taken out of it. Its fishing habit

is, however, the most curious part of its economy ;

and it appears to make use of the little silvery pennon
upon the anterior spine of its head much in the same
manner as an angler makes use of a painted minnow,
or other spurious bait. It lies in the mud at the bot-

tom, and stirs that up by the motion of its pectoral and

ventral fins. Many of the flounders, and other ground
fishes, resort to any spot where the mud is stirred, be-

cause the stirring of the mud brings up those animals

on which they feed. The stirring by the angler has

this effect, and it also conceals the fish itself, the

colour of which, with the exception of the penon, is

by no means conspicuous. This p^non is played in

all directions just above the surface of the stirred

mud. The smaller fishes approach it, and attempt to

seize it as a bait ; but the angler, from the structure

of its fins, springs up with great velocity, and speedily

lodges the beguiled fish in its capacious maw. This

is a singular habit, and has been often descanted on ;

but perhaps the cause of its beinsr more a matter of

wonder than many other habits of animals which have

passed without admiration, and indeed almost without

notice, is the fancied resemblance which it has to the

art of catching fish as sometimes practised by man.

This resemblance is only fancied, however, and not

real, for nature furnishes the angler with its rod and

bait, and also with the instinct which guides it in the

use of them, without knowledge or contrivance of any
kind upon its part.
The following quotations, as given by Mr. Yarrell,

from the manuscripts of those accurate observers, Mr.

Couch and the late Colonel Montagu, contain some
of the most characteristic traits of this singular fish :

"
It makes but little difference," says Mr. Couch,

" what the prey is, either in size or quality. A fish-

erman had hooked a cod-fish, and while drawing it up
he felt a heavier weight attach itself to his line ; this

proved to be an angler of large size, which he com-

pelled to quit its hold by a heavy blow on its head,

leaving its prey still attached to the hook. In ano-

ther instance, an angler seized a conger eel that had

taken the hook ; but after the latter had been en-

gulfed in the enormous jaws, and perhaps stomach,

it struggled through the gill aperture of the angler,

and in this situation both were drawn up together. I

have been told of its swallowing the large ball of

cork employed as a buoy to a bulter, or deep sea line ;

and the fact this implies of its mounting to the sur-

face is further confirmed by the evidence of sailors

and fishermen, who have seen it floating and taken in

with a line at midwater. These fishes sometimes

abound, and a fisherman who informed me of the cir-

cumstance found seven of them at one time on the

deck of a trawl boat ; on expressing his surprise at

the number, he was told that it was o uncommon

thing to take a dozen at once."

"When this fish is taken in a net," says Montagu,
"

its captivity does not destroy its rapacious appetite,

but it generally devours some of its fellow prisoners,

which have been taken from the stomach alive, espe-

cially flounders. It is not so much sought after for

its own flesh, as for the fish generally to be found in

its stomach : thus, though the fishermen reject the
fish itself, they do not reject those that the fish has
collected.

" A female examined measured three feet three in-

ches ; the breadth across the body, at the pectoral
fins, fifteen inches ; within the teeth, on the lower

jaw, is a loose skin of a brown colour, like the back of
the fish, forming a sort of bag, which probably assists

in preventing the escape of its smaller prey. A male
examined was three feet five inches long. When this

fish was suspended by the head, the contents of its

stomach were readily seen, and I perceived several

cuttle-fish. The sexes are distinctly marked by ex-

ternal appendages, as in some species of Raia.

Another species of angler (L. parvipennu), is men-
tioned by Cuvier as being found, though much more

rarely, on the coasts of France ; and there is some

probability at least of its having been seen in the

Channel. It is of less size than the more common
one, and has the second dorsal fin much lower ; there
is also a difference in the vertebra of the spine ; the

common species having thirty articulations, while this

one has only twenty-five. Some other species have
been enumerated by writers on the natural history of

fishes ; but they have been described from single

specimens, which had been kept some time previously
to their examination by the describers, and therefore

but little dependence is to be placed on the accounts
that are given of them.

CHIRONECTES forms the second subgenus of these

singular fishes. Like the anglers properly so called,

these have five rays on the head, of which the first is

slender, and furnished with a sort of crest or penon at

the top, while the others are margined by a membrane,
which often extends partially from the one to the

other, and gives this part of the organisation their form
of a fin. In the whole genus, indeed, those rays on
the head are of the same consistence as the rays of

fins, and they are articulated in the same general

part of the body, namely, on the dorsal line, as pro-
duced along the middle of the head. Whether en-

tirely free or furnished with membranes, they are

therefore to be considered as portions of the first

dorsal. Tire body and head of those fishes are both

very much compressed; their mouths open vertically;
and the gills, which consist of four rays in each, have
no external opening, except a small hole behind the

pectorals. Their body is often studded with fleshy

appendages. Their air-bladder is of large dimensions ;

their intestinal canal is of mean length, and not fur-

nished with caecal appendages. Their stomach is of

vast size ; and many of them have the power of inflat-

ing it with air, as is done by the tetradons. On land

their pectoral fins assist them in creeping, like a kind

of feet ; and they can perform this species of motion

better than even the anglers. It is said that upon
occasion they can live for two or three days out of

their native element ; and they very much frequent
those floating banks of sea-weed which abound in the

great eddies of the tropical oceans, nor are they
found any where but in the tropical seas. They are

much smaller than the common angler, the compres-
sion of their body is in the contrary direction, and
their colours are more brilliant.

L. Histrio. This is a species not exceeding nine

inches in length, of a yellowish orange, and mottled

with brown. It is found in the tropical parts of both

oceans, generally near the sea-weed already alluded

to ; and the singular antics which it plays in leaping
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out of the water and on the surface of the weed, have

procured it the name of histrio, or the actor.

Another species, or perhaps only the last-mentioned

one in a different age, has been noticed as occur-

ing in the Indian Ocean, and an account of it was

first given by Commercori. It is of a nankin colour,

marked with bluish brown spots, and the anterior

filament or ray on the head is divided into three, and

all round its mouth is thickly beset with soft thread-

like appendages. It is sometimes kept in vases in

the same manner as gold fishes ; and at times it

remains in a position as if it were entirely dead,

after which it suddenly throws itself into the most

playful attitudes. In the experiments which have

been made with it while in a state of confinement, a

change of its manners, from living in salt water to

living in water fresh or nearly so, has been attempted,
and we believe in part succeeded. There are still

some other small species in the tropical seas, but their

manners present nothing that can be very interesting to

the general reader ; and the published accounts ofthem
in general confound all the species with each other.

MALTHE forms Cuvier's third subgenus. The fishes

forming it have the head very broad and flat, espe-

cially where the sides are enlarged exteriorly by the

sacs containing the gills. Their eyes are placed far

in advance, and their mouth is of moderate size and

protractile. Their gills contain six or seven rays, and

open posteriorly by a hole below each pectoral fin.

They have but a single dorsal fin, which is small and
soft. Their bodies are roughened over with osseous

tubercles, and there are filaments along the lines of

the sides ; but their heads are without the free rays
which distinguish the true anglers. Among these

may be enumerated the species which gets the name
of the sea-bat, which is common in the warmer seas

of America ; and a few others which are met with

also in the warmer seas, but they possess very little

interest.

Although the genus lophius is one of the most sin-

gular of the inhabitants of the deep, and though it

does not appear that the structure, or at all events

the use of the structure, and more especially
the habits of the angler of Europe, are very closely

represented in any of the others ; yet the tropical
ones, being fishes not used as food, and therefore not

generally taken by the sailors, belong to those margins
of the revolving masses of sea-weed which grow in

the water without being rooted, and in the whole

history of which there is something very peculiar,

though the internal parts of them are not very easily

explored. Those great masses of floating sea-weed
are found only in tropical seas, and only then in the

broad waters, where the action of the tides and the

position of the land tend to produce a circulating
current. The weeds get into the eddy of this current,

which, both in the South Atlantic and in the North,

occupies a very considerable breadth ; and as this

weed is living, it has no tendency to approach the

land. It affords shelter for countless numbers of

small marine animals ; and these, in their turn, feed a

number of fishes. Radiated animals also abound in

it, and some of the long-winged sea-birds resort to it

as to a rich pasture. To traverse the thickest of this

weed in a ship would be a heavy, and for anything we
know, a hazardous task. It would be heavy, because
of the mere interruption of the waters, and also be-

cause many, both of the plants and of the animals,
would be apt to adhere to a ship's bottom and mul-

tiply on it, to the great lessening of its progress
through the water. It might, be dangerous, for there

are volcanic grounds in the neighbourhood of both

accumulations, and there is no knowing how many
discharges of volcanic matter may have been thrown

up, and merely concealed by the surface. It is pro-
bable also that there may be coral formations in those

very singular portions of the ocean.

LOPHOBRANCHII. The fifth order of the
fishes in Cuvier's arrangement, the characteristic of
which is that the fibres of their gills are collected in

little round tufts, which are arranged in pairs along
the arches. This character is a very marked one, as

there are no fishes but themselves which possess it.

Their gills are covered externally in the integuments,
so that there is only a small opening for the escape
of the water. The surfaces of their bodies are covered
over with a sort of armour consisting of angular plates
of shelly matter. There are but few genera, Syn-
gnathus and Pegasus comprise the whole. The first

contains three divisions, sea-needles, sea-horses, and
another species which has no very characteristic

English name, though pipe-mouth is the nearest ap-
proximation. They are fishes of very singular forms,
all inhabitants of the tropical seas, and none of them
of any value in an economical point of view.

LOPHOTES. A genus of fishes belonging to

Cuvier's eighth family of spinous-finned fishes, or

those which have the body of a lengthened or riband-

shaped form. They have the head short, sur-

mounted by an elevated bony crest, to the top of
which there is articulated a long spinous ray ; and
the rest having a membranous margin, and along the

upper part of the back nearly to the tail there is a
low fin with simple rays. The caudal fin is separate
from the others, but very small, the pectorals are of
moderate size, and the ventrals are so very small, as

hardly to be perceptible. The teeth are pointed and
a little serrated, and the mouth opens upwards.
The eyes are very large ; the only known species
inhabits the Mediterranean, where it is very rare. It

is in that sea chiefly that we find the most singularly
formed fishes, and some of them not met with even
in the same latitudes of the open Atlantic, or indeed
nearer than the Indian seas ; and it is worthy of
remark too, that there are some shells still found in

the Mediterranean, which are not now found except
there and in the Indian seas ; and that many of the
fossil shells met with in those deposits, which have
been evidently formed by the Mediterranean at some
time or other, are also more connected with the In-
dian sea than with the Atlantic.

LOPHYRUS (Latreille). A genus of hymeno-
pterous insects, belonging to the family of the sawflies

(Tent/tredinid(s), distinguished by the beautiful bipec-
tinated antennae of the males, forming a large triangu-
lar brush ; those of the females are serrated. The
larvae have twenty-two legs, live in society, especially
upon the species of the genus Finns, to the young
plants of which they are occasionally very injurious.
There are three British species, the type being the
Tent/iredo pint of Linnaeus.

LORANTHE^E. A small but very curious natural

order of plants containing two genera Viscum and Lo-
ranthus, to which has been added Aucuba by Bartling
and Richard. This addition is, however, not yet fully
sanctioned by other botanists, owing to the uncer-

tainty respecting the character of the fruit of the au-

cuba. The viscums have little or no beauty, but the
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loranthus is among the most lovely of plants, hanging
in rich clusters of scarlet flowers from the branches

of tropical trees which "
they often clothe with beauty

not their own.'
1 The mistletoe of the Druids is sup-

posed to have been the Loranthus Europteus, the

common viscum (mistletoe,) never being seen upon
the oak, while the loranthus inhabits no other tree.
"

If this be so," says Lindley,
" the latter must have

once existed in this kingdom, although now extinct."

It has been suggested that all vestiges of their reli-

gion were extirpated with the Druids, which will ac-

count for the loranthus having disappeared wherever

that -religion formerly held its sway. The mistletoe

may be introduced into the bark of a hawthorn or

apple tree, by merely sticking the seed upon a smooth

part of the bark.

LORICERA (Latreille). A genus of coleopterous

insects, belonging to the family Carabtike, and sub-

family Harpalides, distinguished by having the inter-

mediate joints of the antennae clothed with long hairs.

There is only one British species, L. pilicornis, a

pretty active species of a brassy green colour, found

under stones.

LORIPEDE (Poli.) A genus of molluscs, so

named by Poli, but now united to the genus Lucina,
of which they appear properly a species.
LORY (Loris}. A genus of four-handed mam-

malia, very remarkable for the slender form of their

bodies, and their small and lengthened legs. The
head is round, at the same time that the muzzle is

elevated, and the nose produced to its extremity.
The eyes are round, very large for the size of

the animal, and placed so near to each other,

that they are separated by only a thin partition of

bone. The nostrils open toward the sides of a glan-
dulous muzzle, down the centre of which there is a

furrow, and there is a slight division of the upper lip ;

the ears are rounded ; the tail is wanting, or so short

as to be hardly visible externally, though there are

six vertebrae in it. The limbs of the loris differ chiefly
from those of the lemurs in their greater length and

slenderness ; they have all five toes, forming a true

grasping hand, and having the thumb opposed to the

rest, that on the hind foot being far removed from

the others. The nails are flat, with the exception of

that of the first toe on the hind foot, which is in the

form of a crooked claw. The teeth bear a consider-

able resemblance to those of the galagos; the upper

jaw has two small incisive teeth on each side, sepa-
rated from the other two by a vacant space ; there is

also one canine and six cheek teeth ; but the first

three are only false grinders. In the lower jaw there

are three long and pointed incisors on each side with-

out a vacant space like that in the upper ; and as is

the case in the lemurs, the canines of the lower jaw
lock inside that of the upper, contrary to the form in

most animals.

In the loris, but we believe not in the lemurs, there

is a remarkable formation of the principal arteries

which supply the extremities with blood, that is, the

subclavians and the femoral?. Both divide into a

ramified plexus of small vessels, which inosculate with

each other, and form a sort of labyrinth, by means of

which the current of blood to the limbs is greatly
diminished. But though it is highly probable that

this compound form of the vessel occasions a much
slower circulation in the limbs of those animals than

if that vessel was entire, yet the volume of the vessels

is large in proportion to that of the limb, and it is

probable that the quantity of blood which it habitu-

ally contains is corresponding. It is certain that the

motions of those animals are much more slow than

those of any others with which we are acquainted,

excepting perhaps the sloths, and their habit is alto-

gether of a different character.

Though the loris agree in so many particulars with

the lemurs, as have induced very many to give to the

species which is figured in our plate along with the

lemurs, the habits of the two genera are very dif-

ferent. They are both nocturnal, or, at all events,

twilight animals in their feeding; but there 18 a
remarkable contrast between the great vigour and

rapid motions of the lemurs, and the feeble structure

and creeping pace of the loris. The absence of a tail

in the latter gives them an unh'nished or mutilated

appearance ; and their slender limbs, long hands, and
feeble joints, tend greatly to increase that appearance.
The loris too are inhabitants of India and the Ori-

ental Islands, while the lemurs are met with only in

Madagascar; and it is worthy of remark, that the

produced extremities and lengthened bodies of the

loris give them some resemblance to the long-armed

apes of the east. They are wholly climbing animals,

reaching from twig to twig, whereas the lemurs are

agile leapers. There are some very curious points
in what may be called the physiological structure of

the loris, chiefly in the female, which make them dif-

ferent from every other genus of mammalia; but

the details of those peculiarities are interesting only
to scientific naturalists, and even among them the use

of this difference of structure has not been made out,

so that in a popular point of view it is really of no
use. There are two species at least which are known,
and probably there are many others ; for the forests

which these animals inhabit are exceedingly close,

and consequently difficult to be explored ; and besides

the nocturnal habits of the animals tend to make
them less observed than if they were abroad on the

branches during the day. The structure of their

mouths is decidedly carnivorous ; but still those which

have been kept in confinement have not refused suc-

culent vegetable matter. It is understood, that when
in their native forests, their food consists chiefly of

insects and small birds, upon which they are ena-

bled to steal softly, and capture while reposing in the

trees ; because their motions are so slow and wary
that they must occasion very little noise. Their

large eyes indicate a strong power of sight, with only
a twilight illumination; and the same extent of e\< >

renders them but ill able to bear the glare of the light,

especially the strong light of a tropical sun. Tin'

closeness of the eyes to each other also indicates a

forward motion toward an object which is in a state

of repose ; and this again forms a striking difference

between them and the lemurs, which have the eyes
at a considerable distance from each other, though
not nearly so far apart as those animals which range
for their prey, and course it by speed of foot. Indeed,

to form a correct judgment of the difference in cha-

racter between these two genera of animals, it is only

necessary to examine the expression given to the two

lemurs properly so called, and the lori or slow-paced
lemur. We shall very briefly notice the two prin-

cipal species.
THE SLOW LORI (L. tardigrada) Is a native of

India, and probably also of many of the eastern

islands. It is of a greyish fawn colour, with a brown

stripe down the back, and the space round the eyes
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also darker than the rest of the body. During the

day, and indeed at all times if it is fed in confine-

ment, it is a slow and indolent animal, and seldom

moves ; and when it makes an effort at running either

from danger or to its food, that effort is a very feeble

one. It is by no means a vicious animal, and though
it is not easy to stimulate its instincts, it does not

appear to be so stupid as it is slow. It remains in

concealment during- the day, but as the evening closes

in it begins to move, grasping from branch to branch,

and watching around it with apparent, eagerness. It

is said to prey upon the ground as well as among
the brandies ; and when it spies a prize on a large

branch, or on the ground, it creeps along perfectly
motionless till within a short distance ; then it elevates

itself on the hind legs, advances a little quicker, seizes

the prey between the fore ones, and speedily grasps
it to death. Some which have been kept as curiosi-

ties have fed upon milk and ripe fruits, but they

always preferred birds and the larger insects when
these could be procured.
THE SLENDKR LORI (L. racilis). This is a much

smaller animal than the former, and also more re-

markable for the-slenderness of its limbs. It possesses
also some of the general characters which we have

mentioned, though in greater perfection than the

former one, such as the elevation of the point of the

nose, and the projection of it beyond the u;>per lip ;

but we believe the two middle incisors are not so

often undeveloped, or at all events wanting in the

upper jaw, so as to occasion the vacant space to

which allusion has been made. This species inhabits

the island of Ceylon, and various other places in that

neighbourhood ; and the name is said to have been

first given to it by the Dutch. Its general colour is

brownish yellow on the tipper part, aud greyish on

the under, with a reddish brown spot surrounding
each eye, but without the dorsal line which charac-

terises* the other. Its size is rather less than the

other species, being about that of a squirrel ; its

covering is remarkably soft, and it is altogether a

verv delicate animal. One which died a few years

ago in the gardens of the Zoological Society measured

between eight and nine inches in the body, five and

a half in the hind extremities, and five in the fore

ones, the difference being between the thigh bones

and the bones of the arms.

The loris are altogether singular creatures, and

whether we judge of them by their structure or their

habits, it is not very easy to assign, with accuracy,
their place in the system of the mammalia. As we
have said, their chief resemblance is to the lemurs ;

but then the lemurs themselves stand alone as a group.
It does not appear that these creatures bear much

analogy to any others which are found in the eastern

islands, and especially in continental India ; and

therefore we must regard them as in a great measure

forming one of those detached groups which we now
and then meet with, more especially in countries

having great peculiarities of climate ; and of which

we can neither assign the proper place, nor point out

the structural advantages, until we have obtained an

internal knowledge of all the peculiarities of the

climates and their causes.

LOTUS (Linnaeus). An extensive genus of

creeping herbs and under-shrubs, chiefly natives of

Europe. Four or five species are found in Britain,

where they are known as the bird's-foot trefoil. The
flowers are papilionaceous, and belong to Lrgirmi-

nosae. The loti resemble the clovers in their general

properties, but do not seem to be so acceptable as food
to cattle. The pods of L. edul'is are esteemed in

Caiidia and Barbary, and those of L. Gebelia are

eaten by the Arabs, being dressed when young as

French beans are in Europe.
LOUREIRA (Cavanille.) A genus of evergreen

Mexican shrubs belonging to Euphorbiaccce. They
are treated as greenhouse plants, grow freely in a

mixture of loam and moor earth, and are increased

by cuttings.
LOUSE. The generic English name given to

several small species of apterous insects, belonging to

the order Anoplura, and family Pcdiculidcc, which are

parasitic upon man and various animals, and distin-

guished by having the mouth composed of a short

tubular proboscis or haustellum, by which they are

separated from the bird-lice, ^irniulee, which have

the mouth mandibulated. Notwithstanding the dis-

gusting nature of these insects, the writer on natural

history ought not to be deterred from entering into a

notice of their peculiarities, especially since, in seve-

ral respects, they afford several interesting grounds
of inquiry. Thus in respect to their situation in the

systems of entomology, we find them a constant

source of difficulty. They are entirely wingless, and
the mouth in the species now under examination is

rostrated, whilst in the bird-lice it is mandibulated ;

and yet the habits of the two groups are so identical,

that this variation in the structure of the mouth

(which in the true winged insects is considered as

sufficient to warrant the establishment of the two

classes Mandibulata and Haustellata) cannot be re-

garded as affording characters of a higher rank than

those belonging to the family groups. Dr. Nitzsch, a

celebrated German writer upon these insects, has,

however, actually united them, from the structure of

the mouth, with two distinct orders of winged insects,

calling the former Henaptera-epizQica and the latter

Orthoptera-ejrizoica. Some authors again have regarded
them as forming a distinct order of insects, which was

named Parasita, whilst by others they were not deemed
to belong to insects at all, but were placed with the

Centipedes and spring-tailed insects, in a distinct class

named Ametabola. Hence it is evident that the cor-

rect location of this group of insects demands an

intimate acquaintance not only with this and all the

other insect tribes, but also a just appreciation of the

principles which regulate the distribution of the annu-

lose sub-kingdom. Referring to our article INSECT,

where we have somewhat concisely entered upon this

subject, we pass to the account of the chief species of

PettteuKcUe. Of these the Pediculus hitinan/is, or body
louse, is of a whitish colour, and almost destitute of

markings. This species is very abundant in various

parts of Europe, although rare in this country. It

frequents the garments and bodies of persons of dirty

habits, being exceedingly abundant in the lowest

classes in Poland and Russia, Portugal, and Spain.
The species which is most abundant in this country
is the Pediculus cervicalus, or head louse, which is

marked on each side of the body by a dark line, and

infubits the heads of children and dirty persons,

piercing the skin and sucking the blood. They are

easily extracted by a fine tooth comb, or are destroyed

by rubbing calomel mixed with bears' grease into the

roots of the hair. Its eggs or nits are small pear-

shaped bodies, termed nits, which are attached near

the base of the hair by a glutinous substance. Swam-
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merdam and Leeuwenhoeck.two of the raost celebrated

of microscopic observers, have made the common
louse the object of very elaborate investigation. The
former tells us that notwithstanding the great powers
of propagation of this insect,

"
it is no more than a

jest that people say in sport that a louse may see its

fourth generation in the space of twenty-four hours ;"

and Leeuwenhoeck, who put a male and female louse

under a stocking which he wore day and night to

favour their breeding, found that the female lays from

fifty to a hundred eggs, and, computing the natural

increase from what he had seen, he says that in eight

weeks one louse may see 5000 of its descendants. It

is requisite that the eggs should be deposited in a

place that is warm and moderately moist to produce

any thing, and hence many nits laid on the hairs in

the night-time are destroyed by the cold of the suc-

ceeding day, and so stick for several months till they
lose their external form. In feeding, a constant

motion of the intestines may be perceived through
the transparent skin, the blood rushing like a torrent

into the stomach. We have in our article on the

LOCUST shown that from what is recorded of the im-

mense swarms of these insects, their appearance, as

one of the seven plagues of Egypt, ay be supposed
to have been produced without any supernatural effort

of Providence ; and indeed their arrival is not recorded

in the Holy Bible as the result of a miracle, but in

the plague of lice the contrary is expressly said, that,

by the order of God,
" Aaron stretched forth his hand

with his rod, and smote the dust of the earth, and it

became lice in man and beast ; the magicians did so

with their enchantments to bring forth lice, but they
could not ; then the magicians said to Pharaoh, this

is the ringer of God." This brings us to notice, with-

out, however, venturing to speculate upon the precise

species, or several species, or even tribes of parasites,

of which the Egyptian plague consisted, that the

term Phthiriasis has been given to a disease supposed
to originate entirely in attacks of the Pediculi. Kirby
and Spence have collected much information upon
this subject, and conclude their observations by
doubting whether there be any real Phthiriasis, and
" that it does not appear from any well ascertained

fact that the species of Pediculi are ever subcutaneous ;"

and that, therefore, the death of the poet Alcman and

of Phresydes Syrius, the philosopher, mentioned by
Aristotle, must have been occasioned by some other

kind of insect ; for, when speaking of the lice to which

he attributes these catastrophes, he says, that they
are produced in the flesh in small pustule-like tumours,
which have no pus, and from which, when punctured,

they issue ;' but, according to the more recent observa-

tions of Alt, published in his Dissertatio de Phthi-

riasis at Bonn, in 18'20, it appears that another species,

Pediculus tabcscentium, is the real louse of this disease,

which, as cited by Biirmeister, collect in great num-
bers upon the skin at particular spots, chiefly upon
the breast, the back, and the neck between folds of

the skin, making the surface uneven, so that scale-

shaped lappets of the epidermis peel off, beneath

which the lice conceal themselves. Of the first ap-

pearance of these insects much difficulty exists, both

positive and negative evidence being recorded of

their non-contagiousness. We cannot, however, adopt
the opinion of Biirmeister,.thatthey must necessarily
be the result of equivocal generation ; and by whom
it is supposed that the skin, which has precisely the

same structure as the mucous membranes of the in-

testinal canal, gives rise to parasites peculiar to it.

The Pediculis pubis (or Phthirus ingttina/ix, Leach),
is a fourth species ; and, according to Fabricius, the

louse of the negro is a fifth distinct species, of a black

colour, with a large fiat head.

The Aphides are also called plant lice ; the Xyrti-
rib'uc, bat lice ; the Lepisma aaccharina, the sugar
louse ; and the Oniscidtz, wood lice.

LOVAGE. Is the Ligusticum levisticum of Lin-

naeus, a large growing plant cultivated as a potherb.
It partakes of the qualities of fennel, and is annually
raised from seed.

LOVE APPLE. Is the Lycopersicum etculcn-

turn or tomata, of which there are three principal va-

rieties, the white, red, and yellow fruited. These
are all esteemed by Italian cooks and confectioner?,
and certainly make excellent sauces. The generic
name is a bastard compound, signifying ihe wolfish

peach, and like the English name, love apple, is meant
to infer the deceitful character of the specious ber-

ries : in appearance they are more tempting than a;

peach, but as a fruit they are worthless.

LOVE LIES BLEEDING. Is the Amarantns
caudalus of Linnaeus, a tender annual border flower,

seen in every garden.
LUCANID^E (Leach). A family of coleopterous

insects, belonging to the section Pentamcra, and to

the subsection Lamellicornet, and comprising the

various species of stag-beetles, or the Linnaean genus
Lucamts, distinguished by the enormous size of the

horny and toothed mandibles in the males, and by
the rather long elbowed antenna?, which are termi-

minated by a perfoliated club, and are composed of

ten joints, the first being very long. The mandiblos
of the females are of small size, and hence the dis-

parity in the appearance of the sexes is so great that

it is only lately that the sexes of the great English

stag-beetle have been discovered, Marsham having
described the female as distinct. The lower jaws are

slender and membranaceous, densely clothed with

hair, and forming a kind of pencil, which are protruded

by the insect for the purpose of lapping up flowing

sap and other fluids, whereon the perfect insects

feed. The mode in which the food of these insects is

taken has been observed, by Mr. G. R. Waterhouse,
who communicated the following remarks to the En-

tomological Society. It appeared evident that their

mandibles are employed in procuring subsistence,

possibly by wounding the bark of young trees, in

order to cause the sap to flow, upon which these insects

feed. The male specimen of L. cervns, Mr. W. kept
alive for several weeks, by feeding it with sugar and
water ; it also seemed fond of the juice of raspberries
and other saccharine substances. For the purpose
of lapping up juices or other fluid matter, it appears
to have an extraordinary power of thrusting out the

maxilla?, the terminal portion of which is extremely

long and flexible, not unlike the tongue of a bee. It

carefully avoided touching any thing with the antennas,

although these organs were kept continually in mo-

tion, as if for the purpose of feeling ; if by chance

they became smeared with sugar or any other matter,

the insect immediately cleaned them by drawing them
between the thigh of the fore leg and the underside

of the thorax, in both which parts a velvet-like patch
of hair is to be observed, which is well adapted for

such purpose. That the mandibles were employed
as above mentioned appeared evident, from the insect

frequently biting the raspberry to wound it before it
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npplied the maxillae ; it also frequently attempted to

bile Mr. Waterhousc's finger, without, however, caus-

ing- a wound, and afterwards applied the maxillae, but

finding- no fluid it renewed its attempts several times.

Ent. Soc. Trans., vol. 1, p. vi.

The lower lip is in like manner formed of two
shorter but similar pencils, and the mouth is closed

beneath by a large horny plate, of a semicircular or

square form.

The perfect insects are found upon the trunks of

trees, such as the lime, the elm, and the willow; they
sit with the head much elevated, in consequence
of the size of the fore legs. They appear about the

middle of summer, the males flying about in the

evenings after sun-set. We have, however, seen
Li. cervus on the wing in the middle of the day. The
females are very sluggish, and seldom take wing.
The larva? of the common species, found in the

rotten wood of oaks, willows, &c., are large fleshy

grubs, nearly similar in form to those of the CctordidaK,

and are supposed by some authors to have been eaten

by the Romans, under the name of Cossiis. In this

state ihey live three or four years, at the end of which
time they form a cocoon of chips of wood, glued
together with a secretion which they emit, within

which they are transformed to pupre, and shortly
afterwards to the imago state, when, notwithstanding
the powerful and threatening aspect of the males,

they are very harmless creatures.

The family comprises two sections, those with

membranaceous and those with horny, toothed max-
illae, the latter comprising the exotic genus Passalns
The majority of the genera are exotic, and nothing
is known of their habits. The three British species

compose as many genera, namely, Lucaniis, Dorcas,
and Platyccrus. The two latter are distinguished
from the first by the comparatively smaller size of
the mandibles of the males. The Lucnnus cervus is

the largest of our British beetles, and is common in

some localities in the neighbourhood of London.
The male is often two inches lon:, of a black colour,
with chestnut-coloured elytra. It is subject to con-

siderable variation in size as well as in the number of

the teeth with which the mandibles arc armed. The
female is considerably smaller.

LUCERNE. Is the Medico'go sativa' of Linnaeus,
a valuable pasture and forage plant, extensively cul-

tivated in some of the chalky districts of England
and France. Whether as green food, or as hay for

horses, it is inestimable.

LUCINA (Lamarck.) A trenus of bivalve

molluscs, whose animal is but little known, except
the species mentioned by Poli the Loripede. These
shells seem allied to the telens, by the formation of

their hinges, particularly on account of the lateral

teeth. They also, in many of the species, possess an

angular depression distinctly marked, but they are

never flexuous. This circumstance probably induced
Linnaeus to class them with his genus Venus, which
seems to have been a refuge for numberless stray
bivalves now established into distinct, genera. This
shell is suborbicular, inequilateral, with small pointed

apices. The hinge very variable in different species,
but usually with two divergent primary teeth, one
bifid these change or become obsolete with age :

two lateral teeth, the posterior one nearest the hinge,
two muscular impressions very widely separated, the

posterior one prolonged into a small band, sometimes

extending to the centre of the valve. De Blainville

NAT. HIST. VOL. III.

has included in this germ?, this Amphidesma of La-

marck, and the genera Fimlria and Corbula of Cuvier,
De France has described many fossil species.LUCUMA (Jussieu.) A genus of South Ame-
rican fruit trees, belonging te the fifth class of sexual

botany, and to the natural order Saj;ote<z. Generic
character calyx in five parts ; corolla bell-shaped,
swollen in the middle ; limb five-cleft ; stamens in-

serted into the tube ; style simple ; stigma obtuse ;

fruit an apple from five to ten-celled, each cell one-
seeded. These plants thrive in rich loam, and may
be propagated by cuttings.
LUNARIA (Linnaeus.) A genus of biennial and

perennial herbs, natives
v

of Europe ; so called from

bearing broad silvery dissepiments resembling a full

moon. The flowers are tetradynamous, and the

genus belongs to Cruciferae. In English lists this

plant is known by the name of "honesty."
LUNGWORT. Is the Pulmonaria officinalis of

Linnaeus, a British herbaceous plant found in damp
woods. The leaves are speckled like human lungs.
LUPINUS (Tournefort). A genus of annual

and perennial fine flowering herbs, mostly natives of
America. The flowers are monadelphous, and the

plants belong to Leguminosee. The lupines need no

description, being so well known. A few very fine

perennial species have been introduced within these
tew years, which are among the gayest ornaments of
the flower garden.
LUTRA otter. A genus of carnivorous mam-

malia, belonging to Cuvier's second tribe, or those
which are digitigrade, or walk on the toes ; but which
differ from the clog and cat families in the form of
their bodies, which are long and flexible, and low on
the legs, on which account they are sometimes called

vermiform, or worm-shaped. This particular struc-

ture gives them great facilities in passing through
small openings ; and thus following prey which is not
accessible to the other tribes of the order. In many
particulars, the otter resembles the martens and pole-
cats

; but it differs in other respects. The characters
of the teeth are : three false grinders in each side,
both above and below ; and a very strong talus or

heel to the carnivorous tooth in the upper jaw. Their
head is compressed, and their tongue is a little rough,
or intermediate between that of the cat and the dog.
But the chief particulars in which they differ from the
martens and pole-cats, are those of the feet and the

tail : the former being webbed and adapted for

swimming, and the latter flattened horizontally. They
are aquatic in their habits, and feed chiefly upon
fishes, though they sometimes prey upon those smaller

mammalia, which, like themselves, inhabit the banks
of lakes and streams. They are all bold and strong
animals in proportion to their size, their bite is very
keen and determined, and they are resolute both in

pursuit of their prey and in defending themselves
when attacked. Though the teeth of the otters bear
a very great resemblance, in number and in general
structure, to those of the martens, yet the crowns of

the cheek teeth are so formed as to be better adapted
for bruising or grinding their food, than for cutting it.

It must not be supposed, however, that this is deci-

dedly an approximation to a less carnivorous habit

than that of the martens ; for though, from the form
of their teeth, the otters could prepare vegetable food
much better for their stomachs than the martens, the

adaptation is chiefly to the nature of their finny prey,
wilich, not being of so tough &\ d fibrous a nature, is

E
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more easily divided than the flesh of those warm-
blooded animals upon which the martens and their

congeners feed. The flattened tail possessed by the

otters is common to all the four-footed mammalia
which swim in the water, and pursue their prey there ;

and, unlike the tail of the cctacea, it is rather an or-

gan of ascent and descent, than a propelling one, the

forward motion being given chiefly by the stroke of

the feet. We can trace a gradation in this respect as

the animals are more and more aquatic ; for the seals,

which pass more of their time in the waters than the

otters do, have the hind feet in great part united to

the tail ; and the cetacea, which are still more aqua-
tie than the seals, have those extremities altogether

merged in the tail. The otter's tail is covered with

longer and coarser fur than the body ; but there are,

generally speaking, two kinds of fur, the one consisting
of shining hairs which are longer and thicker than the

rest, and generally of a brownish colour; and the

other woolly, shorter, much thicker and finer, and

generally greyish. The character of the fur appears,

however, to vary a good deal with the climate. The
otters of India, for instance, have the hair very rough ;

but in some cold countries, as for example in

Kamtschatkii, the covering of the otter is very soft

and fine, and the skin is highly esteemed by the fur-

riers. All the otters have the muzzle more or less de-

veloped ; and mustachios in the greater number of the

species, formed of a thick tuft of white or whitish

hairs. The soles of the fore feet are quite naked ;

but in the hind ones the heel is covered with fur.

The otter is not an amphibious animal, as is sometimes
stated ; for there are, in fact, no mammalia, and in-

deed no other animals, which are capable of breathing
both air and water in the same stage of their exist-

ence ; but the habits of the otter require that it

should be much longer under water than most

animals, and thus it requires to breathe less frequently.
Otters of all species reside in burrows opening as

near the water as possible, and very often concealed

under a projecting bank. When they take to the

water for the purpose of catching fish, they always
swim against the stream ; for the fishes, when repo-

sing or waiting for food, always have their heads up
the water ; and thus the otter can come upon them

unobserved, and make prize of them. It is often said

that large pike and otters contend as to which of

them shall eat the other ; but though the pike is

abundantly voracious, it is not so energetic, and does
not bite so sharply as an otter. Otters are indifferent,

in a great measure, both to cold and to moisture.

Their fur has the property of the feathers of diving
birds, in not becoming wetted ; and as the greater

part of their time is spent either in the water, cr in

cold and humid holes by the side of it, they do not

know a very great change of temperature. They are

thus found in countries which are comparatively cold ;

but it is understood that as the rivers freeze over, they
retreat upon the unfrozen portion of the water ;

though when the frost is more than usually rapid and

severe, they are sometimes frozen out ; and this is

the time when they are hunted with the greatest

success, and also when their skins are the most
valuable.

As there is much less difference of climate to an
otter than to an animal which lives on the land, the

coverings of the otters of all countries have more re-

spinblance to each other than those of land animals.

They are are all grej'Uh brown, more or less dark on

the upper part of the body, and they are generally
white or whitish under the throat. For the reasons

just mentioned, it is very difficult to find well marked
distinctions of species in otters ; and thus they who
are fond of an excessive multiplication of species are

obliged to call them after the countries in which they
are found. We shall notice very briefly those species
which are named.
THE EUROPEAN OTTER (L. vti/^aris) is found in

most countries of Europe, and it is the only species
in this quarter of the world. Though short in the

legs, it is a very long animal ; the body of a full-

grown one measuring two feet, and the tail nearly
a foot and a half. Its general colour is blackish

brown, with a white spot under the chin and a smaller

one on each side of the nose. The nostrils are pro-
vided with an apparatus which prevents (he water
from entering when the animal is moving speedily

along. This apparatus consists of a series of mem-
branous valves, which are kept close by the pressure
of the water ; and that they may be so kept is another
reason why the otter swims against the current. But

though these appendages to the nostrils of the otter

are a good temporary defence, they are only a tem-

porary one ; for if the otter is kept under water for

any length of time, by being entangled in fishing
nets or any other means, it is drowned with the same

certainty as any other air-breathing animal, not by
water getting into the lungs through the nostrils, but

by strangulation from the want of the necessary
stimulus of the atmosphere. The ears and eyes of

the European otter are both very small, as a large
size in either would be inconvenient ; and we accord-

ingly find that those mammalia which are still more

aquatic in their habits than the otter, have the eyes
smaller in proportion, and scarcely any external ears.

But the eyes are the organs upon which such animals

have their chief dependence in finding their prey
under the surface. Ears are of but little use in letting
what goes on under the surface be known to an ani-

mal which is also there ; and nostrils, especially
when closed by valves like those of the otter, arc not

more efficient. The small eye too is less liable to

injury, or to be strained by the pressure of the water,

than a large one would be ; and the eyes of the otter

are remarkably clean, and so placed as to -be very

commanding. The feet of the animal also answer

well for their double purpose of swimming and bur-

rowing in the earth. The feet of all animals which

have the habit of diving under water, are short ; and
those of the otter, besides having this property, an-

swer as mattocks with their fore claws, and as shovels,

with spreading toes and strong ankles.

Their dwelling is sometimes in a natural cavity
of the earth, but more frequently it is artificial, and
with an opening at or under the surface of the water, a

little below that part of the pool in which the fish usually
lie. Though this dwelling of the otter is always in moist

situations, the animal forms a regular nest of grass at

the bottom of it, more especially against the breeding
time. The period of gestation is about nine weeks,
and the litter consists of four or five. The time w hen

they make their appearance is generally about April,
and the mother leaves them to shift for themselves

in May. They are indeed not merely left to shift

for themselves, but they are driven from the nest and

its neighbourhood to find abodes and fishing grounds
for themselves, but they remain in pairs, and attain

maturity in the course of about two years. If taken
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young, the otter may be tamed with less attention

than many other animals, and it is curious that this is

also the case with the seal, between which and the

otter there are a good many points of resemblance.

The food which they receive seems to have a con-

siderable influence upon them ; for if they are supplied
with animal food, especially with their favourite food

fish, at too early an age, they become sulky, disobe-

dient, and even vicious ; whereas, if they are suckled,

which can easily be done along with puppies, or fed upon
bread and milk, they are gentle and docile, and soon

begin to show considerable attachment, and also some

knowledge both of places and persons. It is a fact

worthy of consideration, that the young, even of the

fiercest carnivorous animals, are gentle and playful
as long as they are fed entirely by the mother's milk ;

and if a portion of vegetable food is continued to

them, their gentle disposition may be in so far con-

firmed into a habit. Even the cubs of lions and

tigers, when very young, are as playful as kittens ;

and it is very probable that by continuing vegetable
food to them, and breeding them again and again,
with an increase of this food in every successsive

generation, they might in time be brought to show
the same docility as other animals which are ferocious

in the wild state, but gentle and obedient in the do-

mestic. It seems, from this fact, which has been well

ascertained in the case of many animals, that the

effect of animal food is to stimulate the creature fed

upon it to hunt and kill that which supplies it ; but

that this propensity may be diminished by a different

kind of feeding. Of course this can operate within

certain limits only ; because the nature of the food

cannot alter the form of the teeth of the animal, and
the food must always be such as that these can pre-

pare it for the stomach. The otter, as already said,

has the cheek teeth much more nearly of a vegetable
structure than those animals which eat warm blooded

flesh, and therefore the softening of its disposition by
means of vegetable food can be carried to a greater
extent. It is the same with the seal, which, as it

feeds chiefly upon fish, as well as the otter, naturally
has teeth of a similar description.

Various individuals, fond of studying the disposi-
tions and habits of animals, have tamed otters ; and
M. Frederick Cuvier had several of the common
European ones, which were very familiar ; and they
were fed almost exclusively upon bread and milk.

From their obedience, and their showing no disposi-
tion to be predatory, he very naturally concluded that

the fact of their being trained to catch fish, and bring
it to their master, which is mentioned by various na-

turalists, is by no means improbable. It is indeed

strictly agreeable to the analogy which we find in the

dog, in trained hawks, and in all other animals which
are employed to catch prey. This training for hunt-

ing must, however, upon the principle above stated,

tend to keep up a much greater portion of the natural

ferocity of the animal than if it were merely domesti-

cated, and kept on simpler food ; but still the exam-

ples of other animals are so many, and so exactly in

point, as to leave no doubt that both the otter and the

seal might be trained to fishing, and employed with

great advantage. Otters are more partial to wild and

sequestered places than to the thickly inhabited and

highly cultivated grounds, where the banks of rivers

are generally cleared to the water's edge ; but still

they are very generally distributed over all those parts
of the country which are fit for their distribution ; and

they might easily be obtained anywhere in a domes-
ticated state, if taken and trained where they breed,
until domestication had produced such an effect on
them, as that they would breed freely in that state.

It must be understood, however, that it is domesti-
cation we are speaking of, and not mere confinement,
for the latter always deteriorates the disposition of
an animal, so that the most gentle dog imaginable
may be altered to a snarler, if kept constantly on the
chain for a sufficient length of time. In proportion
as otters might be rendered valuable as fishers in the
fresh waters, so might seals be rendered valuable in

sea fishing ; and as seals are found upon almost every
part of the coast, much frequented by fish, there could
be no difficulty in employing them. Indeed the seals

themselves seem to give us a pretty broad hint as to

the use that ought to be made of them ; for tame ones
are very apt to snatch up walking-sticks and other
little matters belonging to their masters, and play
about in the sea holding them up, as if to attract at-

tention ; but when this species of enticing failed in

producing its effect, the seal would return with the

stick, deliver it up after a little play, and then watch
the first opportunity of seizing it again, in order to

repeat the same trick. The seals to which we have
alluded were, we believe, in great part fed upon bread
and milk ; and their extreme docility, and slight dis-

position to go a fishing on their own account, though
very conveniently situated for it, being on a very
small island, are very strong confirmations of what
has been stated both of these animals and of the otter.

Every one must be acquainted with the very amusing
story of the "

phoca," with which Monkbarns used so
to torment the valorous Captain Macintyre, whom
the phoca had rather ingloriously disarmed ; and

though there is perhaps no truth in the personal ap-
plication, there is no question of the perfect accuracy
as to the phoca itself.

We have mentioned these few particulars respect-

ing the practicability of taming the otter and turning
it to account, because the otter is a very hardy ani-

mal, very strong, and very bold and active both upon
the land and in the water. It is an animal which
could be employed in any climate or in any season ;

and as we have not such command over the stores of
the water as we have over those of the land, every
means by which this command, which is the command
of articles the production of which costs us no trouble
or expense, can be extended, are at all events

deserving of a fair and complete trial. The same
inducement has led us to add a few remarks on the

seal, without which the notice of the otter would not
be complete, as, generally speaking, the otter does
not frequent the sea, though of course as it does not
breathe water, salt water and fresh would be equally
suitable to it.

But though the otter is thus susceptible of being
tamed into a very harmless and tractable animal, it is

very different in a state of nature, and the hunting of
it is a matter of some danger as well as difficulty. It

does not spring at the throats of men, or even of dogs,
as is done by most of the carnivora which seek their

food on land. Its mode of seizing its prey is by the

part immediately behind the head on the back, and
it retains its hold unless the piece to which it is at-

tached is separated from the rest. This sometimes

happens ; and as wounds in the merely muscular

parts are not fatal, and perhaps hardly painful, it is

no vcrv uncommon tiling in rivers, where there are
~
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many salmon and many otters, to find the former

with otter-bites in the upper part of their backs.

When an animal which catches prey by means of the

bite has recourse to the same against an enemy, there

is a similarity in the mode of applying it; and thus

the method to which the otter resorts, when it is at-

tacked, is to seize hold as firmly as it can, and retain

that hold, but to lay hold simply of the part which is

nearest to it. When taken by dogs, it is very apt
to seize them by the fore leg?, which are very sensi-

tive, and retain its hold till the bone is broken ; and

in those parts of the country where the otter is looked

upon as a formidable animal, it is said to do the same
and persevere to the same extent in the case of human

beings. It is further alleged, that experienced otter

hunters put cinders in their boots, in order that the

otter, in case of his seizing the boots, should be in-

duced to mistake the crushing of a cinder for the

breaking of a bone. That the otter, if hard pursued
and in danger of its life, should bite the leg of a dog,
or even that of a man, is highly probable ; and when
it does bite, it always bites very sharply ; but that it

should quit its hold upon hearing the snap of a broken

bone, or anv other sound, is so much at variance with

the habits of the animal that it cannot be true. There

seems to be as much truth in this as there is in the

similar allegation, that the seal intentionally throws

stones against those who pursue it on the shingly
beaches ; but there is certainly not any more.

There are some stories of alarm produced through
fear of the otter, which, if they were in the hands of

such a describer as Scott, might bear a comparison
with the story of the phoca. We shall give the out-

lines of one : A gentleman of the northern part of

this island, equally eminent for learning, for humour,
and for angling, but dashed a little with all with the

prejudices respecting animals which reside by the

highly picturesque streams of that part of the island,

was one day threshing the water with his fly, and his

zeal was rewarded by a trout of goodly size, which

so excited him that he put it in his basket, without

depriving it of life. A friend and he had been a few

minutes before talking of otters, of which some were

known to inhabit the banks of the river in question,
and the danger of their bite, and their proneness to

erive it, had been eloquently descanted on by the gen-
tlemen in question. In tlie course of a few minutes

his hook got fast in the herbage just by the margin
of the water, and he lay down on the shelving and

tangled bank in order to reach it : when he was fully

stretched, the basket with the trout swung down a

little, and the trout gave a violent wriggle. The axis

of his body was nearly at an angle of forty-five de-

grees ; and as his head was a little heavier than his

heels, the heels rose in his effort to escape, and he

fairly pitched a summerset into the river nearly chin

deep in water, and with his face to the bank. The
cause of this unexpected evolution and immersion,

was a certain belief on his part, that the sound made

by the wriggle of the trout proceeded from an otter

whose strong hold he had invaded, and which was in

the very act of fastening upon him in his defenceless

position.
In times of abundance, especially when the salmon

are ascending the rivers in high perfection, for the

purpose of depositing their spawn, the otter is de-

scribed as being dainty in its eating, and satisfying

itself with the single piece which it can bite from the

nape of the salmon, leaving the remainder of the

fish to its fate ; and it is also said that the people re-

siding on the banks are aware of the time that this is

likely to take place, and knowing also that the otter

is a connoisseur in his fish as well as his morsel, thry
watch his motions, and obtain an excellent supply
from what he has left.

It has been already mentioned that salt or fresh

water is indifferent to the otter as an element in which

to perform its operations ; and accordingly, though
it prefers the fresh waters in those parts of the coun-

try where these abound with fish, and in the salmon
rivers above all others, there are other situations in

which even the European otter resorts to the sea,

and practises its fishing along with, and much in the

same manner as the seal. This occurs in the northern

islands, and in various other places ; and it generally
takes place at those times of the year when the ani-

rnal is driven from the inland rivers by severe frosts,

or by scarcity of food.

When it is expelled from the waters by storms of

frost or snow, it can alter its habit and become pre-

datory upon the land ; and when it does so, it can

range to some distance, approaching farmyards, where
it kills small or young animals, and to rabbit warrens,
in which last it is very destructive, as it pursues the

rabbits through the intricacies of their burrows with

all the facility of a ferret. It is then that the cap-
ture of it affords the best sport, because there is a

run upon the land, and the hunters always endeavour
to get between it and the water, if there is any hole

by which it can enter, or any pool left unfrozen.

When it gains the unfrozen water, the capture of it

becomes no easy matter ; for having so much more
command of itself than even the most expert water-

dogs, arid being apt to seize them and keep them
below longer than they can bear, it is difficult to pro-
cure it in any other way than by shooting. The time

for doing this is when it comes up to the surface to

breaihe, or to "
vent," as it is technically called ; but

this requires quickness, as a small portion only appears
above the water, and that but for a short time. Al-

together, and without any regard to the mercantile

value of its skin, which fetches a considerable price,
the otter is an interesting animal, as being the only
one of its kind found in Britain, or indeed in Europe.
It is true that some continental ones have been men-

tioned more marked with white spots than otters

usually are ; but as the spots upon them are not con-

stant, either in size or colour, those which are more

spotted can be considered only as accidental varie-

ties. The flesh of the otter is not eaten at the pre-
sent time, at least in this country ; but in Catholic

times it was used on meagre days, and during Lent,

and may be so still in some Catholic countries ; for

in the systematic arrangement of animals according
to the canons of that church, the otter is a fish.

THE SEA OTTER (L. marina), is about three feet

and a half long in the body ; but the tail is much
shorter in proportion than in any of the other otters,

being about, fifteen inches in length. The general
colour is a beautiful maroon brown, though in some

specimens it is clouded with other colours ; and the

head, the neck, and the under parts of the fore legs
are brownish silver grey. The skin of this animal is

accounted the finest of all furs, both in texture and

durability, and on this account it is the most costly of

the whole, a single skin often bringing in the markets

of China and Japan, where furs are in great request,
no less a price than twenty pounds. The Russians,
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and also die English, send annually to these markets

a great number of skins. The pile upon them is

almost entirely of the woolly character, remarkably
close and soft ; its colour is very beautiful, and its

lustre quite metallic and very durable. Such numbers
of these valuable animals are found in the seas around

Kamtschatka, that it is often called the Kamtschatka

otter; but it is not confined to the shores of that

country, or even to the shores of Asia ; for it occurs

equally on the west coast of the northern parts of

America; but it has not been met with on either

shore of the Atlantic, or any shore but in the North
Pacific. As an inhabitant of the sea it makes a

greater approach toward the seal in its structure than

the common otter does. The principal indication of

which is, that the hind legs are much shorter and

brought nearer to each other, and the tail is also

shorter ; its toes are also shorter, and the claws

shorter by the webs extending nearly to their points;
and the hind feet resemble in no small degree in their

terminal parts the feet of some of the diving ducks.

The fore feet also are but ill adapted for walking ;

and the whole characters of the animal are much
more aquatic than those of the common otter, or

indeed of any other known species. It is often at

least seventy pounds in weight ; but we believe its

flesh is of little or no value as an article of food.

There are sometimes very considerable differences in

.the colour, the skin being slightly waved with lighter

shades, and the head and fore paws almost white.

Dming the winter months it confines itself to the

shores of the sea, or to the inarains of the ice, in those

places where the water along shore is frozen ; but

during summer it ascends the rivers, and enters the

fresh water lakes. It is a monogamous animal ;

and the male and female are usually found in com-

pany. The period of gestation is not very accurately

known, but it. is supposed to be not shorter than eight
.months; and there is not more than a single young
one at a birth. Its food consists chiefly of fishes and

Crustacea, the coverings of the latter being readily
broken by its powerful teeth. It is also said to eat

the more succulent kinds of sea-weed, which U pos-
sible, inasmuch as the greater part, if not the whole,
of the genus can eat vegetable matter. This one
differs so much from the others in its habits, that it

ought perhaps to be considered as a separate section

of the genus, rather than as a mere species.
THE AMERICAN OTTER (L. Americanus) is very

often styled the Brazilian otter, though that gives a

false impression of it, because it is found in the rivers

of North America as well as in those of South.
It is doubtful, however, whether it extends as far to

the north as otters are known to extend ; for there is

another species, or at ajl events a variety, in Canada,

longer in the body, though not of larger diameter, than
the species under notice ; and there is also some
difference in the formation of the tail, which indicates

a more aquatic habit than that of the species under
notice.

The American otter is rather larger than the Eu-

ropean. Its covering is generally of a brownish (awn,
colour a little bright on the upper part of the head, ami
darker towards the extremity of the leirs and tail.

The muzzle and the throat are of a whitish yellow.
The colours are, however, subject to a good deal of

variation, from dark yellowish brown to yellow on
the upper part, and from yellow to nearly pure white
on the throat. One distinction between it and the

European otter, is its having no distinct naked muzzle,
but merely a margin of naked skin round the nostrils.

Its habits are described as being more social than
most of the otters ; for small troops are found inha-

biting the same places of the rivers, and it is men-
tioned that several females take up their abode and

produce their young in the same nest. The place of

the nest is a natural hole in the bank, or a burrow
excavated by the animals themselves. It appears to

have a very considerable resemblance to the European
otter in its disposition. In, South America it has
been domesticated, in which state it eats indiscrimi-

nately fish, the flesh of land animals, and farinaceous

vegetables ; but when it had a freedom of choice it

always preferred fish to either of the others. It

showed s6me attachment both to the house in which
it was kept and to the inmates, for it would go out into

the streets and come back again of its own accord ;

and if it met with any of the people of the house
which were familiar to it, it would follow them much
in the same manner as a dog. This following was,
however, a very laborious mutter, for its legs are so

short that its belly nearly touches the ground, and
thus it is obliged to leap instead of walking, and very
soon gets fatigued. It showed a disposition to play
with the other domestic animals, whose sport with

each other consists, in great part, of good naturedly

pretending to bite. This, however, was a sort of ope-
ration which the otter did not seem to understand, for

when the dogs pretended to bite it.it always bit them

severely in return. It showed no disposition, how-
ever, to attack and kill any warm-blooded animal,

excepting on one or two occasions ; and this was

perhaps more by accident than from any dispo-
sition to make a meal of them. The account of this

domesticated one is given by D'Azzara, and therefore

it is probable that it may have related to

THE CHILI OTTER (L. Chilcnsis), which has been
named and described as a species, though in reality it

appears to be only a slight variety of the other. It is

described as inhabiting the waters of Chili ; being of

a venous brown on the upper part, and yellowish or
whitish on the under; measuring two feet four inches
from the nose to the tail, with the tail one foot seven

inches, arid the circumference of the body nine inches
and a half. We shall quote the more particular de-

scription of it from that given by Mr. Bennett before

the Scientific Committee of the Zoological Society in

January, 1832 :
" The fur," says Mr. B.,

"
is com-

posed of hairs of two kinds ; the inner woolly and

thickly furnished ; the outer silky, also thickly set,

and completely concealing the inner. The colour of the

fur of the upper surface is glossy brown on the head

(where the hairs are comparatively short), and in-

creasing in depth as it proceeds backwards, becomes
blackish on the rump, and still more decidedly so on
the tail. The lower surface of this member, for the

extreme three-fourths of its length, is of the same
colour with the upper; near the vent it becomes

pacr and assumes a reddish hue ; and this colour is

continued, with a slight cadescent lint, along the
whole of the under surface, scarcely becoming lighter
on the throat and lower jaw; the margin of the upper
lip, the cheeks, and a patch under each ear, are of the

same colour witli the upper surface ; of the niusta-

chios, which ate short, some of the hairs are yellowish,
while greater part are bluish black ; the legs are of

the colour of the upper surface of the body, which
becomes deeper on the feet ; the whole of the silky
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hairs exhibit that varying somewhat metallic gloss
which is common to most aquatic mammalia."

Several other species or varieties of otters have
been mentioned as occurring in one place or other of

Central America ; but most of them differ little from

the more generally distributed species, except in

size and colour ; a mere list of them will therefore

suffice.

The otter of Trinidad is about two feet three inches

in length, and the tail measures a foot and a half. The

upper part is bright brown, and the sides ofthe head, the

throat, and the breast, whitish yellow ; its fur is short

and very smooth. It is probably nothing more than

an immature specimen of the common American
one.

The otter of Guyana is three feet and a half in

length, and has the tail one-third as much. It is

very bright brown on the upper part, with the throat

and sides of the head nearly white.

The Carolina otter is rather larger than the pre-

ceding ; blackish brown on the upper part, and with

the sides of the head, extremity of the muzzle, and

throat, greyish.
All the three, we believe, are described from mere

museum specimens, which have no history farther

than that they in all probability were brought from

those parts of America after which they are named ;

and it does not appear that in structure or in habits

they differ from that American variety whose history
is better known ; and indeed they differ so little in

manners from the European otter, that any farther

notice of them would be quite superfluous.
THE NIR-NAYEE OTTER (L. Nair), is a native of

India, over which it appears to be pretty generally
distributed ; though in that wide country there may
be expected to be varieties of colour similar to those

of the American otters. It is about two feet and a

half long, with the tail one foot and a half. There is

less of the fine woolly fur upon it than upon the otters

of colder climates. The upper part of it is bright

chestnut, lighter on the sides of the body than on the

sides of the back ; the under part, the throat, sides of

the head, and over the lips, reddish white j there are

two spots of the same colour, one placed above and

the other below the eye, of a russet colour, and the

extremity of the muzzle is the same.

THE BARANG OTTER (L. Barang), is found in

India, but more particularly in Java and the other

isles to the south-east. It is sand brown on the upper

part, has the throat brownish grey ; the length of the

body is twenty inches, and that of the tail eight. It

is probable that this is an immature specimen of a

larger species which is found in the same country,
and which after all differs very little from that formerly
mentioned.

THE CAPE OTTER (L.inunguis), is of course brought
from Southern Africa. There are some distinguishing

characters between it and the other otters, the most

striking of which are found in the feet. The toes on

the fore feet are thick and short, and joined by very
short membranes, they are more unequal in length ;

the first phalanx on them is soldered to the next in

the second and third ; and there are no claws on any
of the toes except on two large ones on the hind feet.

It appears, however, to live by fishing indiscriminately

upon fishes and Crustacea. It is larger than the Eu-

ropean species, but very closely resembles that one in

the structure of its teeth. The general colour of the

body is chestnut brown, and the throat and point of

the muzzle are white. It does not appear to differ

much in its habits from the others, only the structure

of the fore feet would lead one to suppose that it is

incapable of digging a burrow for itself.

Such is a very brief outline of the otter genus ; u

genus, the species of which very much resemble each

other, if we except the sea otter of the Northern
Pacific. That one is unique, as it is the only one
whose chief habit is marine ; and it is peculiar in

being confined to one locality, and also for the great

beauty of its fur.

Altogether, the otters are very interesting to the

student of natural history who wishes to investigate
the adaptation of animals to the places in which they
live. They are also remarkable for the very striking

generic likeness which pervades them all, and not less

for the variations of size and colour, which are almost
the only distinctions that can be made between them,
so as to form them into species. They are, therefore,

exceedingly puzzling to those who place much reli-

ance upon minute scientific arrangement ; but they are

not on this account the less inviting to the real student

of natural history who can, with the exception of the

sea one, find in the careful observation ot any one of

them, a very ample and very accurate representation
of the whole.

LUTRARIA (Lamarck), MyA(Gmelin), MACTRA
of some authors. This mollusc was considered by
Linnaeus a Mya, and by more recent naturalists a
Mactra ; it is, however, perfectly distinct from either,

and is more nearly allied to the Anatina, to which it

may be said to offer a natural transition to the Mya,
preceding the Mactra. This shell is

inequilateral,

transversely oblong, or rounded, gaping at the lateral

extremities, hinge with one tooth, as it were folded

or plaited in two, one side of which is plain, ligument
internal and fixed in the hollow cavities of the pri-

mary teeth. The want of lateral teeth at once dis-

tinguishes these shells from the genus Mactra.
See the following article.

LUTRICOLA (De Blainville). In this genus of

molluscs De Blainville has included the genera Li-

gula of Leach, and Lutraria of Lamarck. The most
of them inhabit the European seas, three only being
described from the Indian Ocean. De France has

described several fossil species. In the system of

Malacology this genus thus belongs to the first section

of the ninth family Pyloridea, third order Lamelli-

branchiata, third class Acephalophora.
LUZULA (De Candolle). A genus of unculti-

vated plants found on waste ground, in woods, or

mountains, and belonging to the natural order Juncece,
of which it form a very interesting feature.

LYCjENID^E (Leach). A family of diurnal lepi-

dopterous insects, distinguished by the smaller size or

rudimental structure of the fore legs, the entire and

simple claws, the posterior tibiffi with a single pair of

spurs. The larva? are broad and resemble wood-lice,
and the pupae or chrysalides are attached by a layer
of silk at the extremity, as well as by a cord passing
round the centre of the body. This family comprises
an extensive series of butterflies of small size, delicate

structure, and comparatively feeble flight ; by which
latter character, as well as by the entire claws of the

tarsi, they are well distinguished from the Nym-
phalid(B, amongst which the "swift Camilla" and the

high-flying purple emperor pre-eminently exhibit the

superior activity of the last-named family. From the

Pajrilionida and Hesperiida: they are distinguished by
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the more or less imperfect structure of the fore legs
Of these insects, the small copper and the little blue

butterflies are amongst the most beautiful and the

most common of our English species. The rich

metallic copper of the former, and the intense silvery
blue of the second, cannot fail to have attracted the

attention of every observer of nature, and the very
beautiful manner in which the undersides of the wings
are pencilled with black spots surrounded by white

eyelets renders a more minute examination of these

insects equally pleasing. Some of the exotic species
are more dazzling in their hues. There are about

twenty-five British species, composing three genera,

Lyccena, Polyommatus, and Thecla ; known to col-

lectors by the equally generic names of the "
coppers,"

"
blues," arid

" hair streaks," and which are distin-

guished in addition to their colouring by the following
characters.

LYC.'ENA, Fabricius (Coppers). Eyes naked, club of

antenna? not compressed.
POLYOMMATUS, Latreille (Blues). Eyes generally

naked, club of antennae compressed.
THECLA, Fabricius (Hair Streaks). Eyes hairy,

club of antennas not compressed.
There are four British species of Lycccna, of which

the L. phlteas is the most abundant ; the upper
wings of a fiery-copper colour, with black spots, and

varying in expansion from an inch to an inch and a

halt'. It is found continually during the summer,
there being several broods in the course of the season.

The large copper, L. ditpar (so named from the

striking dissimilarity of the sexes), is found in the

fens of Huntingdonshire and Cambridgeshire.
LYCHNIS (Linnaeus). A genus of annual, bien-

nial, and perennial herbs, some of them bearing beau-

tiful flowers, for which they are cultivated in the

flower garden. They belong to Dccandria, and to

the natural order CaryopliyUeae. They are all hardy

except one, L. grandijfora, which is a native of China,
and kept in the greenhouse or in a frame during win-

ter. The cuckoo flower, L. foscuculi, of moist mea-

dows, and the cockle, L. git/iago, of corn fields, are

two well known English plants.
LICIUM (Linnaeus). Evergreen shrubs, and

climbers, found in various parts of the world, both

tropical and extra-tropical. The flowers are pentan-
drious, and the trenus belongs to Solanece. Those

species which are natives of the south of Africa, are

called the box thorn, and are almost hardy enough to

stand in our well sheltered shrubberies, or against
a wall. They thrive in loam and moor-earth, and are

propagated by cuttings in the same kind of soil.

LYCOPE'RSICUM (Tournefort) is a South

American genus, belonging to Solaneae. It is the

love-apple of our gardens, and an annual raised from

seeds in a frame, nursed in pots, and planted out

against walls or pales in the summer, to yield fruit, of

which fine sauces are made.
LYCOPSIS (Linnaeus). A genus of annual

herbs, natives of Europe, and belonging to the natural

order Boraginece. In English lists, the L. arvensis is

called wild bugloss, and was formerly known by the

name of Anchusa, or Nonea arvensis.

LYCOPUS (Linnaeus). A genus of aquatic
weeds found in Europe .; they belong to Labiata;, and
in English books the plant bears the name of water-

horehound.
LYCOSA (Latreille). A genus of Araclmida, be-

longing to the division C'itigradcs, and distinguished

by the position of the eyes, which form an oblong
square, the posterior not being raised on foot-stalks ;

the first pair of legs is longer than the second, but

shorter than the fourth. These spiders are mostly
found on the ground, w here they run with the greatest

agility, residing in burrows which' they have formed,
and the sides of which they line with silk. Some
take up their abodes in crevices of walls, making
silken tubes, which they conceal on the outside with

bits of earth or sand. In these retreats they pass the

winter, and undergo their monltings. They form
their eggs into a mass covered with silk, and which

they carry about with them, attaching it to the under-

side of their bodies, guarding it most sedulously,
and exhibiting the greatest concern when it is taken

from them. The young ones when hatched still hold

themselves upon the body of the parent until they
are of sufficient size to take care of themselves. The

type of the genus is the common Lycosa saccata,

the Tarantula also belongs to it. See TARANTULA.
LYCUS (Fabricius). A genus of coleopterous

insects, belonging to the family Lampyridce, but dis-

tinguished at once by the rostrated structure of the

head. The species are very numerous, of singular

form, and moderate size, being chiefly inhabitants of

tropical climates. The very rare British species,

Lycus sanguineus, is of the sub-genus Dictyopiera

(Latreille), having the head very slightly rostrated.

The species are found upon trees or flowers, and ate

generally of a red or yellow colour.

LYDA (Fabricius"; PAMPHILIUS, Latreille). A
curious genus of saw flies (jTenthredinidci), distin-

guished by the multiarticulate structure of the an-

tennae (in which respect it approaches the Siricida;},

and by the broad depressed body and flat head. The

species are of a moderately large size, handsomely
coloured, and very rare in this country. The lame
live in society under a silken tent upon various trees,

especially the apple and pear ; they are destitute in

this state of the false or prolegs by which the larvae of

the sawflies are so well distinguished. The writer

has observed a species which in this state forms

its habitation in a spiral manner, like some of the

caddice flies observed and figured by Reaumur.
LYG^EUS (Fabricius). A genus of hemipterous

insects belonging to the family Coccidoe, having the

antennas four-jointed, slightly thickened at the tips,

the ocelli are distinct, the head narrower than the

prothorax, which is trapeziform. This is a handsome

genus of field-bugs, the majority being gaily coloured

and exotic. The L. hyoscyami is one of the hand-

somest insects of the family, of a scarlet colour with

black spots, and is found upon plants.
LYME GRASS is the Elymus arenarius of Eng-

lish botany ; a genus comprising many species found

all over Europe, some of them useful as pasture

plants.
LYMEXYLONID^ (Nob.; XYLOTROGI, La-

treille). A very remarkable family of coleopterous

insects, belonging to the section Pentamera and sub-

section Serricornes, having the head not posteriorly

lodged in the prothoracic cavity, the body long, nar-

row, and depressed, the maxillary palpi in the males

having the second joint dilated and branched, forming
a complete brush, the antennae short, the tarsi entire,

the four posterior long and slender. These insects

are found in old trees; their motions are extremely
active. In the exotic genus Alraclocerus the elytra

are extremely minute. The llylcc<tus dermestoidat
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has been discovered .this year (IbtfO) in Sherwood

Forest, on the 1st of May, on the trunks of old trees

running very quickly, by Mr. P. Desvignes. The
antennae in this genus are compressed and serrated,

but in the typical genus Lymexylon they are simple.
Of this genus the best known species is L. navale, a

single specimen of which has been taken in Windsor
Forest by Mr. H. Griesbach. On the continent,

however, this species is very abundant in the oak

forests, and occasionally commits very great damage
in the dock-yards of Sweden and France. The
writer hereof possesses an undescrihed species of this

genus from New Holland, purchased from the collec-

tion of Mr. Haworth.
LYMN^EA (Linnaeus, Cuvier). This well-known

mollusc is abundantly found in our own rivers and

ponds, particularly the latter, as it seems to prefer

stagnant water to the running stream. It is not un-

freqtiently two inches in length. The form of the

shell is oval, turreted, or conical ; substance thin,

smooth, and the spire pointed, an ovate aperture ex-

tending widely from the front to the back; the edges

disunited, the right side always sharp, the left with a

very oblique plait or fold at the point of junction,

between the columella and the remaining portion of

the edge. The uniform characters of this genus

J.yuinxa stagnalis.

render it difficult to distinguish the species, but fif-

teen or sixteen have been described as inhabiting

Europe and America ; two have been mentioned as

natives of India : Africa and South America pos-
sess countless species, which remain unknown, from

being too common to excite the attention of tra

vellers ;t circumstance constantly to be deplored
in every branch of nature's productions; for were the

same industry exercised in collecting the least attrac-

tive that now exists in obtaining the most beautiful,

our knowledge of natural history would become im-

mensely enriched, and many connecting links in the

genera and species more satisfactorily accounted for.

A naturalist, giving instructions to a young tra-

veller in South America, requested he would collect

for him every thing ugly in preference to the beautiful.

This genus is so nearly allied to that of Physa, as to

induce Sowerby to unite them ; he does not think

the latter being generally heterostrophe, or left-handed

shells, of sufficient importance to warrant their division.

LYONIA (Nuttall). A genus of evergreen
shrubs, separated from Andromeda, and discovered in

North America by Nuttall. The flowers are decan-

drious, and the genus belongs to the Ericete. The

plants are proper for what are called American bor-

ders, that is, formed entirely of moor-earth. They
are increased by seeds or layers.

LYPERAN'THUS (R.' Brown). A genus of

tuberous rooted perennials, belonging to Orchideee,

natives of New Holland. They are cultivated in

pots of loam and moor-earth, and kept in a frame or

reenhouse.

LYSIMACHIA (Linnaeus). A genus of Euro-

pean herbs, belonging to Pentandtiu, and to the

natural order Primulacete. In Britain they are known
by the name of loose strife ; ami a small creeping
one, L. nummularia, found in most meadows, is called

moneywort, from the appearance of its numerous

golden-coloured flowers which enamel the turf. This

plant is sometimes kept in pots as a window plant,
and is as such very ornamental.

LYSYNEMA (R. Brown). A genus of ever-

green ornamental shrubs, natives of Australia. Class
and order Penlandria Monogynia, and natural order

Epacride<z. Generic character : calyx coloured and
mullibructate ; corolla pitcher-shaped ; segments of
the limb beardless, turned or bent to the right ; sta-

mens below the germen ; anthers horizontal ; five

scales round the germen ; capsule with a columnar

placenta. These plants thrive in coarse turfy moor-
earth and sand, and are propagated by cuttings.

LYTHRARIE^E, or SALICARIJB. A natural order
of plants, containing in the last published books eleven

genera, and above sixty species. Most of these are

very showy plants, particularly the genera Lythrum
and Lagerttrcemia, which are the representatives of
the order. They are chiefly natives of temperate
climates, on mountains, and among bushes. The
order is divided into two tribes ; the first is Saltcariece,

containing the genera Pejjlis, Ammannia, Lythrum,
Cuphea, Acisanthera, Lawsonia, Hcimia, Nes&a, De-
cadon, and Grislea ; the second is LagerstrcemietE,

containing only the genus Lagerstrcemia. Lythrum
and its allies are herbaceous, rarely shrubby plants
with tetragonal or subrotund branches, opposite, en-

tire, glandless, and footstalkless leaves. The inflo-

rescence is axillary, in cymes or spicate thyrsi ; the

calyx is persistent, with a bell-shaped tube, and cleft

limb ; the corolla is perigynous ; stamens proceed
from the tube of the calyx below the petals, and are

variable in number ; anthers are adnate, oval, and

open lengthways ; the ovaiium is free, two or four-

celled : style filiform ; and stigma headed.
In the Lagerstrcemia, the sepals are exactly val-

vate, the petals never absent, and the seed-coat

expanded into a membraneous wing, in which circum-
stance this tribe differs from the Lythredae, whose
seeds are wingless.
LYTHRUM (Linnaeus). A genus of annual and

perennial herbs, natives of Europe and America ;

class and order Dodccandria Monogynia, and natural

order Salicarue. The L. sulicaria, or willow herb, is

one of the most beautiful of our British native plants,

frequent on the margins of brooks and rivers.

MACLEAYA (R. Brown). A genus containing
one species, imported from China, belonging to Pa-

paveracece. It was formerly called Bocconia by Lin-
na?us. It is a hardy plant, grows well in any light
rich soil, and makes a fine appearance when covered
with its large panicles of flowers; it is propagated by
seeds or divisions of the root.

MACLURA (Nuttall). A genus of American
trees, bearing monoecious flowers, and belonging to

the natural order Urticea:. M. aurantiaca, from the

shiipe and colour of its ripe fruit, is called the Osage
orange. This is almost a hardy plant, and does pretty
well if planted against a south wall. Two other
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species have been added to this genus, viz. the Morns

tinctoria of Linnaeus, or Bromsonetia of Herit.ier is

Madura tinctoria, and the tree which yields the

fustic wood, used in dyeing yellow ; and the Morus

Plumiera of Burrnan is now the Madura Plumiera of

G. Don. The first was introduced into this country,
with a view to its becoming a useful fruit tree ; but it

appears our summers are not warm enough to mature

the fruit.

MACLURITA (Lesueur). This mollusc has been

separated from the genus Solarium by Lesueur, without

sufficient grounds, as it is in no essential point different,

the principal distinction is the circumference of the

umbilicus not being crenu'ated.

MACOMA. This mollusc was so named by
Leach, but has since been united to the genus Venus,

from which it so little differs as not to warrant a

separation.
'MACROCEKA (Meigen). A genus of small

dipterous insects, belonging to the family Tipululce,

and sub-family Fungivorcs of Latreille, having the

antennae very long in the males, being sometimes

much longer than the entire body. The ocelli are

three in number, and form a triangle. There are

several British species, all of which are rare.

MACRODACTYLES Long toes. The last of

the regular families into which Cuvier divides the

stilt birds or waders. The habit of these birds is that

of frequenting borders of marshes which are thick

with tangled vegetation -,
and the toes of the bird

are admirably fitted for enabling them to support
their weight upon such footing. In some species these

lengthened toes have scarcely any connecting mem-
brane even at their bases ; but in others they are

lobed, or bordered with web, sometimes entire along
the border, and sometimes contracted at the articu-

lations of the toes. The bill is usually more or less

contracted laterally, and long and slender, but with-

out that softness and sensibility of touch which cha-

racterise the bills of the snipes. The coots and rails

are British instances of those birds ; and the JACANA

(to which article we may refer for some remarks on

the general habits), is perhaps the most characteristic

of the whole.

M ACRODITE. A microscopic mollusc, so called

by De Montfbrt, now arranged under the genus
Lenticulina.

MACROGLOSSA (Scopoli). A genus of lepi-

dopterous insects belonging to the family of the

hawkmoths, having the spiral tongue very long, the

body robust, terminated by a fan-like tail, the wings
not glossy, and the flight diurnal. The type is the

humming-bird hawkmoth (M. ttellatarum), of whose
habits we have given a short notice in the article

HAWKMOTH.
MACROPODIA. A genus of triangular-shaped

crabs. See MAIID.E.

MACRURA or MACROURA Long tails. A
sub-order of ten-legged crustaceous animals, having
the eyes placed at the extremity of footstalks, and
the abdomen elongated, equalling in size the remain-

der of the body, and not concealed, but simply bent

under the breast, and terminated by a fan-like appa-
ratus or swimmeret, having also on its under side five

pairs of small appendages or false leg*, with two
filaments at the extremity of each. The abdomen is

always seven-jointed, the antennae generally long and

exserted, the outer foot-jaws long, and not entirely

covering the inner parts of the mouth. The shell is

longer and narrower than in the Brachyura or crabs,

and generally terminated in front by a spine. These
Crustacea are marine, and do not quit the water like

some of the land crabs.

The lobster, shrimp, prawn, &c., are examples of

this sub-order, and which is divisible into five families,

namely, 1. Ilippidce ; 2. Pqgvridef, or hermit crabs;
3. Scyllaridce, including the scaly lobsters, Palinums;
4. AstacidcE, or lobsters, and crayfish (see the article

CRAYFISH), including the Galathece and Porcellance ;

5. PakEmomdce, or shrimps. See the articles CRUS-

TACEA, CRAB, CRAYFISH, ASTACID^E, &c.

MACTRA (Linnaeus, and modern authors). This

mollusc, separated from the Liitraria;, now constitutes

a well-defined genus. They are marine shells, living
in the sands, on the borders of the sea. Some species
attain a large size ; the substance is generally very
thin, and covered with an epidermis. The form tri-

angular, sometimes gaping a little backward, equivalve,

inequilateral, either smooth or transversely ribbed on
the exterior, the summits protuberant and slightly
bent forward. The character of the hinge is very

singular, and clearly distinguishes this mollusc from
all other bivalves ; on each valve, beneath the apex,
is a compressed tooth, bent or angular, like two diver-

gent pieces, at the side of which is a subcardiform

oblique cavity, to which the ligument is attached ;

there are also two lateral teeth, compressed and

inserted, one of them more or less near to the cavity
of the ligument, and the other near to the primary
tooth. In some species, where the cavity of the hinge
is very large, the primary tooth is oblique and alrm st

obsolete, but the lateral teeth always exist ; in addi-

tion to the internal ligument it possesses also an

external one, which constitutes another distinguishing
character from other bivalves ; the interior of the

valves presents two muscular impressions, united by
a marginal ligula, narrow, and but slightly marked on
the back part. About thirty-five species are described ;

they are found in the seas of every country, but the

fossil species are by no means equal I v abundant.

MACTRINA. One of Captain' Brown's fanciful

genera, only to be found described in his comparative

arrangement of the systems of Linnaeus and Lamarck,

upon a descending scale of the latter.

MACTROIDES. A division of molluscs well

examined bv some naturalists. To distinguish those

of the confused genus Venus, whose characters resem-

ble the Mactra, modern malacologists have now dis-

tributed them into more natural associations, the

expediency of which is daily confirmed by the ex-

;

tended researches of naturalists, and the increased

knowledge acquired by them.

MADDER. Is the Rubia tinctoria of Linnaeus,,

an agricultural herbaceous plant, cultivated for the

use of dyers. Madder is used as a dye-stuff, and a.'so

as a pigment. The madder-lakes, formed by pre-

cipitating the colouring matter from its infusion by
alum, are, when carefully prepared, superior in tint to-

cochineal. Madder is not much grown in this country,

although the climate suits it well enough, because it

can be imported from abroad at a cheaper rate than

it can bo raised at home. Our chief supplies are

received from Holland, Franco, Italy, and Turkey.
It, like several other of the Rubiacece, tinges the

secretions and excretions of animals that feed upon it.

The urine and milk, and even the bones, become dyed
red ; and curious preparations are formed by feeding

pigs alternately on madder and ordinary food, by
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which means the constant deposition of osseous matter,

and its constant removal, can be shown by the alter-

nate layers of red and white in the bones, and the

subsequent disappearance of all adventitious colour,

when the use of madder as a food has been discon-

tinued for a sufficient length of time. It may be

proper to add, that the hardest part of the bones are

coloured in a f>w days.
MADWORT. Is the Alyssum saxatileof Linnaeus,

a numerous genus of annual and perennial herbs and

undershrubs natives of Europe. These herbs are, or

were supposed to be, useful against the effects of the

infection of canine madness.

MAGGOT. The name given to the footless

larvae of some species of insects. See the articles

GRUB and INSECT.

MAGILUS (Lamarck). This most extraordinary

mollusc, in its general appearance, might well be

mistaken for a fossil substance, or petrified body. It

is thick, ponderous, and resembling semi-transparent
alabaster. The apex of this shell is turned round

into a short oval spire, of about four whorls, resem-

bling the form of the Helix; these, as the animal

feels the necessity of extending its habitation, are

filled completely with testaceous matter, assuming
the appearance of a sculptured marble shell ; the last

whorl becomes prolonged by age in an irregularly un-

dulating, but nearly straight direction, deserting its

spiral turn ; and, as additions are made to its length,
the previous space occupied by the animal's body
becomes successively filled. We have, however, upon
one occasion observed several of these divisional

portions merely separated from each other, without

being rendered solid
;

this circumstance is of very
rare occurrence. It is said that this tube some-

times extends several feet in length. This, by a

parity of reasoning, may be possible ; we have never

witnessed examples even one foot long ; and to all

nature's productions in this or any other branch, a

stage of perfection or completion of size is constantly

observable, and seldom varies to any great extent ;

though the sports of nature are not unfrequent.
The upper exterior part of this prolonged tube is

convex, the lower side flattened, plaited, carinated,

and somewhat angular, with closely set waved lamellar

plates, much thicker on one side than the other ; the

interior rounded, smooth, and its lower side with a

groove corresponding to the external keel. This

mollusc is doubtless closely allied to the Vermetus,

but yet nearer to the Siliquaria, from which it may be

said only to differ by possessing a closed keel, instead

of an open fissure. This shell, like the others men-

tioned, is not adherent, but merely enclosed in the

madrepore which forms its habitation. The animal of

this genus is quite unknown ; but, like that of the

Siliquaria and Vermetus, it is evident that it abandons

the spiral portion of its shell in
proportion

as it in-

creases in growth, augmenting the tubular portion,
and filling up almost constantly the space previously

occupied, while in its congeners a slight partition is

only formed between the periods of distance, and

forming as it were cells or chambers, which are never

perforated as in the Nautilacce.

. This mollusc is found imbedded in madrepore ; we
have only found it in the M. sinuosa, commonly
called the brain madrepore ; in this it is buried to a

considerable depth according to the size of the ma-

drepore, which sometimes is enormously large, as

may be witnessed by a magnificent specimen in the

British Museum. In the early stage of the mollusc's

development, no more than the few spiral whorls are

imbedded, at which period a moderately long tube

would reach the surface ; but, in consequence of the

growth of the madrepore being in a semi-spherical

form, the animal of the Magilus, in order to keep
pace with it, from a necessity of having an open com-
munication to the exterior of its retreat, is forced to

abandon its first intention of forming spiral whorls,

which could never enable it to reach the surface, and

by prolonging the last one attains its object, that of

an exit at the nearest point. The waved lamellar

parts distinctly indicate the periodical removals of

the animal ; but nothing is known of the age of this

or other shells, from the impossibility of witnessing
their birth and growth in any one instance. The
M. antiqwu is the only species known, and it is-

generally found in the madreporic formations of

the Isle of France, and some parts of the Indian

Ocean.
MAGNOLIACEjE. A natural order containing five

genera and thirty-seven species already described. The
order is divided into two tribes, viz. Illiciece andMagno-
liece. The first contains lllicium and Dr-imys, and the

second comprises Michclia, Magnolia, and Lirioden-

dron. The Magnoliea; and typical allies are splendid
shrubs or trees, with simple alternate leaves, and

convolute deciduous stipules, when young terminating
the branches with a conical calyptra, like those of

the fig, and when fallen leaving scars. The flowers

are terminal or axillary ; the flowers large, solitary,

and often intensely fragrant sometimes dangerously
so. The

sepals
are deciduous, and nearly entire ;

petals from three to many ; the stamens are indefinite

and borne on a rim seated below the germen ; the

filaments are three, anthers long, two-celled, bursting

longitudinally by clefts ; the ovaries are many, in an

imbricated series, each one-celled, one or more seeded,

seeds sometimes suspended ; the styles are short, and
the stigmata simple.
The Magnolicce are all highly ornamented. The

hardy species from North America, and the more
tender ones from Eastern Asia, are among the most

interesting plants of our gardens. The Illicit-da:, like

the preceding, are aromatic bitters ; as examples, the

Drimys Winteri, the Tcrnus moschata, and the lllicium

anisatum, may be mentioned. The former yields the

true Winter's bark, which was found so beneficial a

restorative to the crew of Captain Winter's ship, who

accompanied the circumnavigator Drake.

MAHOGANY TREE. Is the Swietenia maho-

gani of Linnaeus. East and West Indian timber trees,

of which great quantities from Honduras are annually

imported into Europe for the construction of house-

hold furniture. Young plants are kept in our stoves

as a curiosity, and are raised by cuttings.
" The Honduras mahogany is less beautiful than

the Jamaica wood ; and it is not improbable that

they are the produce of trees specifically distinct.

About twenty thousand tons of mahogany are annu-

ally imported into this country : and a few years
since Messrs. Broadwood gave the enormous sum of

three thousand pounds for three logs of mahogany, all

cut from the same tree. The duty on mahogany
produces a revenue of nearly sixty thousand pounds

per annum." Burnett.

MAHONIA (Nuttal). A genus of shrubs nearly
allied to Berbcr'ix, natives of North America, belonging
to the sixth class of Liimicus, and to the natural order
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BerberidecE, They have been but lately introduced

into our collections, and, if hardy enough to bear

our winters, will be considered a valuable addition.

MAIDEN PLUM. Is the Comocladia intcgri-
foha of Linnaeus, a genus of West Indian timber trees,

belonging to Tcrebintacece.

MAIID^E (MAIAD;E, Leach; CRABES TIIIANGU-

LAIRES, Latreille ; OXYRHINCHCES, M. Edwards).
An extensive family of Brachyura, or short-tailed

crabs, distinguished by the triangular or suboval form

of the shell or carapax, attenuated in front into a

sharp point, which is ge'nerally rough or spined ; the

eyes are lateral, the epistoma or space occupied
between the antennae and the cavity of the mouth is

always of a square form ; the claws of the fore-legs,

especially in the males, large and long ; the following

legs are often very long, whence some of the species
have obtained the name of

spider-crabs ; the two

posterior legs are sometimes ot a different form from

the preceding. The number of segments in the

abdomen is apparently variable, being often seven in

both sexes, but in others the number is less, some of

the joints (the intermediate) being soldered together.
These crabs are inhabitants of the ocean, none having
been observed in fresh water, nor upon the shores of

the sea. All are found at great depths, and can only
be obtained by means of dredging nets. Their mo-

tions, notwithstanding the length of their legs, are but

slow, and they soon perish when taken out of the salt

water. This family comprises the following tribes

or subfamilies :

1. Macropodiens ; legs very long and slender;

second and third pairs always much longer
than the fore legs.

2. Maiens ; legs of moderate size ; second and

third pairs not more than twice the length of

the post-frontal portion of the carapax.
3. Parthenopiens ; fore-legs much longer than the

others.

This family comprises a great number of speciesv

divided into many genera resting upon slight struc-

tural variations. The typical species is the Maw,

squinado, a large species found upon the southern

coasts of Devon and Cornwall, where it is called the

thorn-backed crab. Its shell or carapax is often to

be seen stuck up in the fishmongers' shops of London
as a rarity.
MALABAR LEAF. Is the Cinnamomum Mala-

batrum of G. Don. An East India tree, formerly the

Laurus Malabatrum of Linnaeus.

MALABAR NIGHTSHADE. Is a genus of

cultivated plants in their native country, called Ba-

sella by Linnaeus. It belongs to Chenopodcce, and is a

climber.

MALABAR ROSE. Is the Hibiscus rosa Mala-
barica of Kirby, a fine flowering evergreen shrub, a

native of India, belonging to Malvaceee.

MALACHITE. This beautiful mineral is in

reality a green carbonate of copper. It is found in

various forms, but never regularly crystallised, the

octohedral variety being a pseudo-crystal derived from

the decomposition of another mineral. Malachite oc-

curs in the greatest variety in the Uralian mountains ;

there are also some fine specimens in Cornwall,

though it is but rarely found there.

MALACHIUS (Fabricius). A genus of small

but handsome beetles belonging to the section Pcn-

tamcm, sub-section Scrricorncs, and family Melyridce,

having the palpi filiform, the anterior angle of the

prothorax and the base of the abuomen furnished

with a large vesicle capable of being retracted and
dilated at will, and which the insect exposes on being
alarmed, at the same time emitting a peculiar scent,

which is evidently employed as a means of defence ;.

the body is of an oblong and depressed form, and
the males are distinguished by the irregularity of the

joints of the antennae, or by the extremity of each

elytron being armed with a small spine or tubercle ;

this character is, however, found also in the females

of some species. These insects are exceedingly
active, and very voracious ; they are found upon
flowers, where they lie in wait for their prey, which
consists of smaller insects. Two of the handsomest
and commonest species are M. esneus, of a shining

green colour, with the margins of the elytra broadly
red (a quarter of an inch long), and M. bipustulatusr

green with the tips of the elytra red (rather smaller

than the preceding).
MALACHODENDRON (Cavanille). A North

American shrub, forming a genus of one species,,

bearing handsome monadelphous flowers, and be-

longing to the natural order Ternstrcemiaceae. It

has been long in our shrubberies, and known as the

Stnartia malachodendron.

MALACHRA (Linnaeus). A genus of tropical

plants, mostly annuals, belonging to the class and
order Monadelphia Polyandria, and to the natural

order Malvaceae. They grow freely in any light

soil, and are increased by seeds.

MALACODERMA (Latreille). A division of

coleopterous insects, belonging to the section Penta-

mera, and sub-section Serricornes, having the body of

a soft consistence, with the elytra flexible, the head
immersed in the prothoracic cavity as far as the eyes,
the prosternum not advanced into a point behind nor
into a flattened plate beneath the mouth. This is a

group of beetles of very considerable extent, the spe-
cies being generally of a moderate size, gaily coloured,
and for the most part frequenting flowers. It consists

of the following families Cebrionidee, Lampi/ridcc,

Telephoridce, Melyridce, Cleridce, Ptinidcc, and Lymc-
xylonidcB.
MALACOLOGY. This term is now adopted uni-

versally by naturalists, and to our thinking very pro-

perly, as applied to the study and scientific arrangement
ofthat portion ofcreation called Mollusca, or molluscs ~

r

it includes a description of all the molluscous animals,
either marine or terrestrial, whose bodies are com-

monly called naked, possessing merely elementary
portions of testaceous matter, internally or externally
situated, a partial shield or calcareous protection to

some vital organ, or a well defined completely formed

shell, serving as a protecting retreat to its architect

under circumstances of necessity or convenience.
The name is compounded of three Greek words

(j.a\aKO(, feoov, and \oyoi. This, strictly speaking,
should be rendered Malacozoology ; but a constantly
used idiomatic contraction in the Greek tongue sanc-
tions its being shortened to a more convenient length.

Malacology therefore means a treatise or discourse

on soft animals. It includes all the invertcbratcd

animals, which have their muscular system supported
by external hard parts, and do not possess an
internal skeleton, or any articulated portions, cor-

responding with the Ejcanguia of old authors, a
division perfectly in unison with the white-blooded
animals of Linnaeus ; not that it was imagined these

creatures possessed no blood, but in contradistinction
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to those circulating red blood. In olden times these

singular animals appear to have been but little known,
and Aristotle, the father of naturalists, gives the name
of mollusc to such only as were naked, and that of

Ostracodermes to those clothed with a testaceous

covering ; the first he defines as creatures without

blood, whose fleshy parts are external, and the solid

portions internal, the converse for all the others.

Linnaeus, adopting the same view, gives, with his

admirable perspicuity, the following definition : MOL-
LUSCA; h.slmplicia, nudn absque testa, artubusinstructa, :

TESTACEA ; A. simplicia domo s&piui calcario obtucta.

He and his disciples, merely attending to the charac-

ters of external configuration, lost sight of the natural

affinities of these animals affinities highly important
to connect the chain of evidence in forming a system,
.and which can only be traced by a minute examina-

tion of the structure and functions of all the combined

organs ; a want of this care, for it can hardly be at-

tributed to ignorance in that great man, has led to

.numberless errors and false conclusions ; in the same

genus animals were named respiring air, associated

with others which perform the same function by
means of gills in water ; animals whose gills are like

laminae, or leaves placed externally, with those having
their gills situated in an internal cavity. And with

regard to his classification of shells, independent of

their inhabitants, many anomalies exist that should

not have escaped the generally accurate judgment of

such a naturalist, but proving the liltle attention he

'paid to this portion of nature. Notwithstanding
.these errors (and what system can be free from them ?)
'

notwithstanding the necessity of the present clas-

sification from the increased knowledge we have ac-

. quired, the Linnsean system .will always remain a

kevrstone in the circle of natural history,

; Fabiu<s, Columna, Lister, Willis, Swammerdam,
.and others, vainly published anatomical descriptions

.of Mollusca, with a view to establish a systematic

.arrangement of them in combination with their shells ;

.no one possessed courage to carry on the scheme

-they suggested. Linnaeus does indeed mention, in

the first editions of his Sy sterna Natura?, the animal

-before a description of the shell ; but he confined

.himself to naming that with which the shell appeared
to have the greatest connexion, and his genera of

; conchology are merely formed on the external con-

, figuration of the shell alone ; in this he was followed

by the greater portion of naturalists of the last cen-

tury. Molluscs, as they are now viewed, may in

general terms be thus described; animals whose
.bodies and appendages of vitality are soft, and not

articulated.; they are enveloped in a muscular cover-

ing or skin, called the mantle, the form of which is

.extremely various in the different genera and spe-
cies, and .within or upon which exists what is called

.the shell, either univalve or consisting of one piece,
bivalve or consisting of two pieces, or multivalve

.and consisting of more than two pieces, some without

.any rudiment of shell. These animals possess a per-
fect circulation of white or rather bluish blood, an

aortic heart, with arterial and venous vessels, within

which the blood circulates ; they respire by branchiae ;

,the brain is a distinct mass, from which the nerves

.and medulla oblougata proceed ; and there are gan-

glions in different parts of the body, that of locomo-

tion being lateral ; the senses vary ; some of these

animals possess distinct organs of sight and hearing,

.while others appear to be confined to trie senses of

touch and taste. They are for the most part very
low in the scale of creation ; but the Sepia, or cuttl

fi$h, presents an extremely perfect organisation, since

it enjoys all the animal faculties of seeing and hear-

ing well, and moving from on spot to another with

ease and rapidity, and of being consequently able to

pursue and seize its prey with the utmost facility ;

others, on the contrary, live arid die on the spot
which gave them birth, and depend, during the span
of their existence, entirely upon adventitious circum-
stances for their sustentation ; each, however, let it

always be reverentially remembered, performing an

important duty in the scheme of infinite goodness
and wisdom, far beyond our judgment to fathom.

It would be to us a delightful task to trace the

march of intellect from the earliest writers on the natnnil

history of this and other portions of nature down to the

present time
; to enumerate the various lights thrown

upon its study by the unwearied exertions of learned

men ; and to sum up the moral and physical benefits

mankind derive from it ; but time and space prevent
our doing so. We can, therefore, only sketch a very
faint outline of the advance this science has made, in

defiance of all the difficulties that surround its study
and retard its progress, in the way that has marked all

the other portions of the animal kingdom, since of

those to whom an opportunity is afforded of seeing
these animals, but a small number possess the requisite

knowledge to give a correct description of their struc-

ture, and travellers' sights may easily be magnified
into marvellous tales when resting only on the crea-

tive evidence of imagination. We, nevertheless,
most earnestly recommend our readers, at all period*
of life, to pursue a knowledge, always easily attained,
of some one branch of nature, not only as an endless

source of the highest ralional enjoyment, combined
as it were with the development of a new sense of

feeling, but, as we firmly believe, beyond all other

pleasures conducive to render them happier because

better men, through the instruction every page of

nature affords to those who are willing to read it in

the simple language of truth and piety. How admi-

rably has the poet said that there are

Tongues in trees, books in the running streams,
Sermons in stones.

But a mind unused to examine or reason upon
natural facts, perceives neither beauty or novelty in

the wonderful changes silently going on around us

daily ; their uniform progress having been from the

beginniiig of time, is always coeval with ourselves ;

and, without a necessity for our active interference,

the senses become imperceptibly reconciled to their

regularity, an indifference is engendered to the phe-
nomena of nature, they take place and pass away,

leaving no impression behind them, when viewed, as

they but too frequently are, as things of course, with

which we have nothing to do. When, however, a

spirit of scientific inquiry is roused, a taste imbibed

lor the investigationof nature's operations ; when the

energy of the mind is once applied to trace, as far as

may be, the effects of general causes, to attempt an

elucidation of some of the laws by which these are

governed, every living thing then assumes a new as-

pect : at each step fresh matter for wonder atid reflec-

tion presents itself; we behold all the mysterious
effects of chemical combinations, all the powers of

mechanical principles, every thing that governs matter

or motion, exercised in nature to a degree of pert'ec-
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tion, compared with which the proudest work of hu-

man ingenuity is at best but a pitiful imitation ; and

we are thus taught to believe, upon the evidence of

our known senses, that the most trivial difference in

the uniformity of nature's economy is, and must be,

the result of given physical powers, to which all parts
of the machinery in some way contribute, under the

guidance of the great Master's hand, variously stimu-

lating the numberless tribes of animated nature, each

after its kind, not l>y chance, but according to the pre-
destined purposes of their existence, all subservient

to vain-glorious man, and every one manifestly illus-

trative of the omnipotence of that supreme wisdom,
which directs and governs the whole, ordaining a per-

petual harmony of system, in order that the extinction

of life shall not be felt, and the devastations of time

become supplied by succeeding generations.
This not being our present purpose, we will pass over

the monstrous stones of an era darkened by ignorance
and superstition, though many of them, when divested

of their fiction, give evidence of having been founded

on natural observations, since confirmed to a certain

extent. ; and we will take our starting point from that

period when the greatest of all naturalists, Linna3iis,

formed his imperishable monument of nature's history,

the Systernu Naturffi. It would be consummate arro-

gance and affectation in us to deny that any other can

be formed with greater accuracy, taken as an original

whole ; but it is not in the power of man to

define a complete, much less a perfect, system ;

and we should be wilfully blind, or close our

eyes to truth, were we not to attempt an improve-
ment upon it with the immense facilities since afforded

us, and by that extension of the human mind to which

no bounds can be placed, though at last far from

attaining all its bright dreams. To the present day,

many exist who would deem it worse than treason to

dissent from the laws of Linnueus, and bold must that

man have been who first dared to throw off the

shackles of prejudice and deeply-rooted early habits,

in order to exercise for himself the dictates of reason,

when they were in opposition to so great an autho-

rity. Such men were, however, found as naturalists
;

and, thoiiR-h for many years the study of nature's

productions was almost exclusively confined to the

Continent, we must not forget, in the admiration so

justly due to the illustrious names of Swammerdam,
Fabricius, Pallas, Adanson, Muller, Poli, and a host of

other eminent men, that we have Lister, Hunter, Munro,

Willis, Leach, and many others of our own time, who
lent their learning and contributed largely to the

same good cause. .As English naturalists, they must

come in for their share of that information which has

led to the mighty results, more recently communicated
to mankind, of the subject we are now more particu-

larly upon, by the unwearied and triumphant efforts

of nature's chamberlain Cuvier. Such men, like

cornels, are few and far between ; but their course is

marked in more enduring characters, and the track

they have pursued will never be effaced from the

annals of science. To the gigantic mind of Cuvier,

modern naturalists gladly cede the palm of superiority,
an<1 the period is not yet calculated when another

shall eclipse his well earned fame.

He possessed, it is true, a rich store of other men's

laborious research, with an education fitted to (he

proper use and understanding of that treasure ; but

he commenced the labours of a naturalist under most

adverse auspices; these did not, however, delcr him

from his leading passion, and he finally became what
he was, through a patient and wearisome course of
new and difficult observations, aided by an enthusi-

astic love of his subject, and the well directed strength
of a powerful mind, determined to exercise its own
dictates, though they militated against the long esta-

blished homage paid to previous authors, whom he,
nevertheless always admired as his superiors. His
conversations and intimacy with nature, if we may
be allowed that trope, might well have rendered him

vain-glorious ; but, on the contrary, his life, his writ-

ings, every thing relating to his biography, and the
intercourse we happily enjoyed personally with him,

prove him to have been an unassuming humble-minded

man, open to conviction, and not despising informa-

tion from the meanest source. This then is the man
chosen by common consent as a guide for systema-

tising our present but little understood order of natural

history. The imperfection of the Linnaean system in

this branch was manifest, and a reference to the article

CONCHOLOGY will point out some part of its errors ;.

but as it is no difficult task to find fault, though a verv

difficult one to amend, until within the last half

century nothing beyond suggestions of improvement
were cautiously thrown out ; till at length Cuvior,

profiting by them, and undismayed by the difficulty
of the task, determined upon remodelling the old

system, forming on its ruins a new superstructure,
which included the molluscous animals without a cal-

careous protection, as well as their more numerous
relatives with one, clearly demonstrating the folly of

making a separate arrangement of shells from their

inhabitants, or forming a system of parts of the whole

order, any more than might have been done with the

scales of fishes, the feathers of birds, or other integral

portions of the same animal, whatever its rank in

natural science. In this he took nature for his guide,,
most ably following the indications she always pre-
sents, for a systematic arrangement of her works.

Having already stated that we shall pass over the
intermediate minor steps of'graduul improvement, and
alteration which had taken place prior to the present
arrangement of molluscs, we will attempt to describe

the system as it now stands, sanctioned by every en-

lightened mind, as the only true basis of Malacology.
To do this it will nevertheless be useful that we
should rapidly trace some of the mot important cor-

rections, or innovations, as they have been termed

by the disciples of the old school.

Daubenton, in 1743, read a Discourse to the

French Academy of Sciences, of w Inch at that time he
was not a member, pointing out. a methodical distri-

bution of the shells of molluscous animals ; in this he

attempted to show that a knowledge of them was not

sufficient to guide the systematic arrangement of their

inhabitants, and remarked that a more extended exa-

mination of their anatomical structure was indispen-
sable to form a more natural system of conchology,
even according to the then eslablished rule of Linnaian

science, he did not, however, act up to his own sug-

gestion, by pursuing these notions so justly formed.
In 1756, Guettard, a member of the same learned

body, appears to be the first who acted upon the hint

given ; and though his dissertation was supposed to

be an implied satire on Buffon's writings, he clearly

pointed out the necessity of having recourse to the

animals constructing these dwellings, in order to come
to a right conclusion respecting the dwellings them-

selves, he, accordingly introduced many very important
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corrections of the old system. These new lights fur-

nished by Guettard may probably have determined

d'Argenville to publish, in 1757, a nevr edition of his

Conchology, adding a great number of badly executed

plates of animals, under the name of Zoomorphoses.
In the same year Adatison applied Guettard's

system in a much more extended point of view in his

account of a Voyage to Senegal, naming, with great

precision, all the external parts of the animal as well

as those of its envelop, and drawing very philosophical
conclusions on the relative connexion between them
both ; but, unfortunately for science, he only applied
his arrangement to the shells of Senegal, and did not

attempt to form a system generally upon that basis.

Another French naturalist, Geoffroy, profiting from

the same hints thrown out by Guettard, and so ably
seconded by Adanson, in his description of the terres-

trial and fluviatile molluscs in the environs of Paris,

1766, gave an admirable definition of the animals

as characteristic of the arrangement of their shells.

Miiller, the celebrated author of the Fauna Danica,
was the first zoological writer who adopted a similar

principle in his description of terrestrial and aquatic
worms ; his system, although more complete than

that of Geoffroy, is still very unnatural, and inferior

to that of Adanson.

It is about this period that a change in Linnacus's

Systema Naturae, with regard to molluscous animals,

became obviously necessary. In the nine editions of

that work, he had not named the molluscs at all, the

naked animals we now so designate being distributed

as worms in his class of the Zoojrfiytes; and such as

were covered with a shell furnishing his third order of

the same class, under the name of Testacece ; but in his

tenth edition, great augmentations were made ; and
in the twelfth, which may be considered the last that

underwent the revision of that great man, many more
were added. This, was published in the years 1766,

7, and 8 ; and it is to be remarked, ten years after the

hints of Adanson had been thrown out, by which
Linnaeus doubtless benefited, he, nevertheless, in the

characters of his genera confined himself to mentioning
an analogous mollusc ; and if the work of Adanson

materially affected his system, it was only then exhi-

bited by an alteration in his genera of shells, properly
so called, without leading to any positive confession

of the knowledge of their inhabitants being essentially

necessary to his arranement. The impulse given

throughout Europe by the labours of Linnaeus,

seconded to a great extent by the writings of Buffon,
occasioned several naturalists to publish anatomical

descriptions of molluscous animals.

Fabricius, Miiller, and others may be cited, and, in

in order to disturb as little as possible the long esta-

blished school, every effort was made to reconcile the

organisation of the animal with its covering.
Pallas may therefore be considered the founder of

a new school, and of that new systematic arrangement
which has progressively gone on in improvement till

it now is acknowledged to be the best and the most
natural. In his Miscellania Zoologica, 1766, he proves
that Linmeus in the arrangement of his molluscous

worms, had wandered widely from nature. That his sub-

divisions of shells, as admitted by the naturalists of

liis day, could not stand ; in consequence of his having
considered their configuration only, without a refe-

rence to the animal, he therefore proposed to unite

the two as forming a more natural order.

Brnguicre, an author of modern times, who has

contributed more largely than any other to the science
of niiilacology up to that period, does not, however,

appear to have reaped all the advantages he should
have done from the labour of his predecessors, and

though he has made some very necessary changes,
he, for the most part, was contented tq follow their

general principles.

Gmelin, who published an edition of the Systema
Natura of Linnaeus in 1789, which was about the

time of Bruguiere's writing on the subject of worms
in the French Encyclopaedia, although he had an

opportunity of consulting all the newly-broached ideas

on the subject, has scarcely varied in any very im-

portant feature from the twelfth edition of Linnaeus.

But in 1791, the celebrated Italian physician and
anatomist Poli, was the first to publish the genera of

molluscs according to the organisation of their struc-

ture without any reference to their testaceous covering,
which up to that period had only been partially effected

in some genera ; no one previously possessing either

nerve or talent enough to propose such a plan as

generally applicable to every similar creature ; but he

only confined his researches to the molluscs of the

two Sicilies ; he there divides the animals into three

orders ; under the name of Mollusca brachiata, he
characterises all such as have numerous arms, in-

cluding consequently the Sepia of Linnaeus ; in the

second order, Mollusca reptantia, all such as possess
the faculty of climbing by means of a large foot, and

having a head and eyes like the common sail, and
most of the univalves ; and thirdly, the Mollusca subsi-

Icntia, including such of the molluscs as possess a large
foot by which they are affixed or not, to rocks and sub-

marine bodies, but constantly devoid ofa head or eyes.
This order included the bivalves and multivalves.

Thus, down to 1796, the science of malacology had
been making progressive steps towards its present
state, aided, as we have before stated, by the labours

of other eminent naturalists in all parts of Europe ;

but as they had only worked upon the system of

those we have shortly mentioned, they merely as it

were assisted in navigating more easily the old

vessel, without venturing upon a new model for them-
selves. From 1789 down to 1798, a period of nearly
ten years, the science of malacology appears to have
remained nearly stationary.

Cuvier, whose scientific labours, though fettered,

had never been subdued by the convulsed state of

political occurrences, then appeared on the stage,
and commenced the foundation of the prodigious

improvements he has since accomplished. Justly

feeling, with those naturalists who had preceded
him, that a natural and methodical arrangement

might be effected of molluscous animals, upon the

same principles as those which guided all other na-

tural productions, namely, the study of their organic

structure, he proposed the classification which now
is received as the nearest perfection, by being the

most closely drawn from Nature's precepts. He first

of all imagined that molluscous animals should be

placed a degree higher in the scale of creation than

they had previously occupied, and precede those ani-

mals which were externally articulated, though inter-

nally without hard parts, such as insects. The next

innovation on long established custom was, upon the

suggestion of Pallas, to unite definitely under the

classical name of molluscs, the Linnaean molluscous

order of worms, with the testaceous order ; considering
the existence or absence of a calcareous covering as
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not affecting such an arrangement, or only viewing it

as a secondary point; he therefore formed a distinct

class of the immense group to which he still continued

the name of animals with white blood ; subsequently
named invertebrated animals. Looking in the next

instance at the anatomica.1 structure of these crea-

tures, he divided them into three grand section?,

naming them Ccp/ta/opods, or possessing feet in the

head ; Ga&tcropods, as having feet in the belly ; and

Acephalophora, or being without heads. In the first

he placed the Linnuean Scpiacece, adding some other

genera, since reformed. In the second, and by far the

the most numerous section, were included all such

as had to that period been described, but separated

according to the old-fashioned notion of naked mol-

luscs and those with shells ; and the third section

was divided into five divisions, according to the

formation of the shell. As this first attempt has since

been considerably improved upon, we will not enu-

merate the different genera constituting these divisions,

but proceed onwards in our rapid sketch of the pro-

gress of malacology. We have in this instance men-
tioned enough to prove that Cuvier pursued the plan
Pallas had suggested, including also the alterations

proposed by Bruguiere, Lamarck, and other of his

cotemporaries.
In 1799, Lamarck read to the French Institute a

programme of his new classification of molluscs. In

this he acknowledges the labours of Bruguiere and
Cuvier with regard to the animal structure ; but he
was from that cause obliged to multiply the genera
by an addition of sixty-two, constituted from those

they had enumerated in their works, with a few others

not known to them previously. It is evident that

Lamarck, following the track of Bruguiere and Cuvier,
did not at first exercise that broad independent judg-
ment which, in 1801, was exhibited in his work,

" Des
Animaitx sans Vcrttibres"

In the same year appeared the work of Audobard
de Ferussac, the elder, in which he also describes the

genera, from an examination of the animal in relation

to its habits : his plan, however, subsequently under-

went great changes.
In 1802, Bosc, in a supplement to Buffon's works,

admitted the necessity of these new changes ; but he,

nevertheless, retained the two Linnsean distinctions, or

divisions, of the naked molluscs and those with a

testaceous covering : in those he closely followed

Bru^uiere's method, but included all the generic sub-

divisions established by Cuvier and Lamarck. It is

hut justice to Bosc to acknowledge, that having had

great facilities in examining molluscous animals in

their native element, he has ably availed himself of

tlve opportunity, establishing some new well-defined

genera, and introducing several facts in the natural

history of these animals totally unknown to other

authors.

In 1803, Draparnaud published aprodromus of the

terrestrial and fluviatile molluscs of France, which
did not appear until after his death in 1808 ; he also

added some new genera, and particularly introduced
the change of nomenclature with respect to the parts
of shells, always viewing them as a part of the ani-

mal, and describing them as moving before the spec-
tator, being, therefore, the first to abandon the Lin-
naean laws on that subject ; otherwise his classification

corresponds with Cuvier's system.
DC Monfort commenced a work, afterwards com-

pleted by De Boissy (forming a portion of Sonnini's

edition of Bullon), that, generally speaking, harmo-
nised with Cuvier, and, like his predecessors, he
introduced new genera, and altered the arrangement
of others. The science of malacology is, however,
greatly indebted to his researches, in having intro-

duced a general distribution of the microscopic shells

observed by Soldani, Von Moll, and Von Fichtel ;

he also proposed a great number of new genera, so

ably constituted that they have- been preserved in

modern malacology, though under different denomina-
tions. His nomenclature for the most part being
gratuitous, he did not attempt a classification of his

genera with reference to the animals ; and, like the

very small molluscs he principally described, his dis-

tinctions are so minute, that the more or less angular
form of the aperture the presence or absence of
an umbilicus were sufficient to establish separate
genera. In the univalves, which was the only por-
tion he had methodically classed, this is strikingly
manifested, for, out of thirteen genera of chambered*

molluscs, which was all that other authors had de-

scribed, he formed no less than 100 eighty-seven

being entirely new, according to his plan ; it is need-
less to add that his arrangement would have been

interminable, and included almost as many genera as

species.
Another work, embracing many new ideas, is the

Analytical Zoology of Dumeril, published in 1806.
In this he adopts the method of Cuvier, in placing
the molluscs before insects ; but he divided them
into five orders, adding a new and ill-assorted one
which he named Brachiopods.

In 1809, Lamarck, obliged by his distinguished post
of Professor of Natural History, to follow the progress
of science, and to point out every new fact connected
with that study, proposed a new distribution of those

animals, adding a class he named Cirrhipods, which, at

the present day, may be considered as an intermediate
link between the molluscs and the articulated animals.

Keeping pace, therefore, with the new discoveries of

Cuvier, Peron and Lesueur, Lamarck again, in 1812,

published another edition of his work, greatly im-

proved and enlarged. From that period during the
three ensuing years, gradual advances were making
towards completing a system founded on the aua-
toinical structure of mollusca.

In 1815, Oken appears to have been the first who
entirely abandoned the Linna-an arrangement in his

system of malacology ; but few new genera were added,
and even those of Lamarck curtailed ; but his work
is remarkable for the changes he has made in substi-

tuting new names for old ones, and thereby adding to

the difficulty of the study.
In 1817, Cuvier published Le Regne Animal dis-

tribue d'apres son Organisation, a work w hich combined
all he had previously written on molluscs, adding
much valuable new information towards the com-

pletion of a natural system of malacology.
In the following year, Lamarck commenced the

publication of his second edition of Animaux sans

Vertcbres, to which he added the previous information

derived from the researches of other authors, and

particularly a work of Dr. Leach on the Nematopods
and Cirrhipods, &c., in which he characterised several

new genera adopted by Lamarck, as were others sug-

gested by Sowerby in the fossil genera, which in

every instance are extremely interesting as connecting
links of the great chain of natural affinities, marking
the extraordinary mutations this planet has under-
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gone, and furnishing evidence of facts which, without
A knowledge of them so conveyed, would have ren-

dered the geological phenomena of nature a far greater

mystery than they now are. In this great work,
Lamarck has very accurately described a vast collec-

tion of molluscs, and doubtless would have gone on
to a greater extent, had not the loss of sight obliged
him to depend more upon the descriptions of others

than his own. To a naturalist, the loss of that pre-
cious sense must be fatal ; but we can onlv say that

the errors it has occasioned in some parts of Lamarck's
work are less in consequence and fewer in number
than might be imagined under such a cruel affliction.

During the period occupied in completing this work,

malacology had everywhere received an impetus,
and many eminent men in various countries contri-

buted their researches on this interesting subject.
In Germany, the works of Schweiger and Goldfuss
on molluscs particularly merit notice. In America,
those of Say and Lesueur. In Italy, Rafinesque.
In England, Donovan, Leach, Sowerby, and many
others. But these for the most part applied their atten-

tion to the conchological arrangement of mollusca.

Leach, about 1821, commenced a description of

English molluscs, based upon the anatomical structure

of their inhabitants, and would doubtless have per-
fected his labours, had not a cruel malady for a time

deprived science and his friends of that benefit. His
views in all he did were philosophically correct, and
we are happy to add, that his health being perfectly
restored, we may yet hope to derive instruction from
his writings, as a recent letter from him mentions that

he is busily occupied in collecting and describing the

ntomology of Italy ; he does not indeed say for pub-
lication, but we trust such is his intention. In 1822,

Gray published, in the London Medical Repository,
an article which, however, maybe considered little

more than a translation of Lamarck's classification,

changing their denominations ; his observations at

that time on the opercula of molluscs, which he has

more recently embodied, are extremely interesting
and highly important in the study of malacology.
De Ferussac the younger, who had occupied himself

principally with the terrestrial and rluviatile molluscs,
with a view to extend and complete the work his

father commenced, wished also to attach a general

system of malacology to these molluscs, but we cannot

Admire the scheme, and it abounds with discrepancies.
As a work of art it is a magnificent one, and equal
to anything yet published in graphic verisimilitude.

Having thus, with a rapid course, traced the outlines

of improvement effected in malacology by naturalists,

down to the period at which the system has taken a

pronounced shape, by De Blainville and other writers,

we will not stop to enumerate the subsequent valuable

information derived from the detached labours of a

number of eminent naturalists, too numerous to be

here mentioned, whether as anatomists or zoologists ;

but in thus acknowledging the obligations of science

to them generally, we trust we shall not be thought in-

vidious in mentioning particularly the name of Mr.
Richard Owen, Professor of Comparative Anatomy,
R.C.S.L., whose early career as a zoologist is

stamped with so much excellence, that well-founded

hopes may be entertained of his becoming our English

Cuvier, should health keep pace with his mental exer-

tions in the study of natural creatures. A want ofspace,
as we have constantly reason to regret, now fetters

our wish to have made a more minute chronological

history of the writers on that part of malacology
which embraces descriptions of the animals only; and
we must, therefore, proceed to give an outline of the

system we have adopted as our guide, with some

general account of the structure of these extraordi-

nary animals comprised under the name of molluscs.

It is scarcely necessary to say that the mollusca are

found abundantly distributed over every part of the

globe's surface in the seas, rivers, sands, forests, and

plains. Their number is incalculable, and the

form of their bodies is beyond every thing extra-

ordinary, and would baffle any attempt at a de-

scription of most of them, with regard to a clear

definition of any shape approaching mathematical

symmetry ; thev, however, possess some general fea-

tures which are fixed and constant. They are never
articulated ; generally of an oval form, more or less

elongated ; sometimes convex above and plane be-

neath, sometimes convex above and below; the sides

often compressed, and others greatly attenuated. In

a great proportion of the cephalopoda, the upper part
of the body is spirally rolled in the form of their

covering, and some are so singularly constructed that

no intelligible account can be given of their figures
without seeing them before our eyes ; but we never
admit, the unphilosophical term of a shapeless mass
to any thing in nature, form resulting from purpose,
and that defined by matter. A great number of these

animals exhibit a distinct separation between the head
and the body, as in the Sepia ; it is less marked in the

Doris, a specimen of which is here figured; and in some

Doris cornuta.

the head, properly so called, does not exist in a distinct

form ; from which cause they are called AcephaUi, or

headless animals. The distinction of neck, chest, abdo-

men, and tail, is still less evident ; the body presenting
merely a mass united, or sometimes subdivided verti-

cally, but never as it were split in a direction from
the front part backwards. The bodies of these animals

are very rarely furnished with locomotive appendages,
properly so called in other animals ; but they some-
times possess cutaneous expansions, more or less

developed, which assist progressive motion, and it is

only in the articulated molluscs that these parts
assume a form more analogous to those of insects.

The skin which envelops their bodies is constantly
soft and spongy, so that it is Contractile in every
direction, in this is situated the colouring pigment,
which is often of a vivid colour. It may be sup-

posed that the mucous cysts, or concealed cells on
the superfice of the skin are extremely numerous,

judging from the large quantity of matter distributed

generally over its surface ; but it is frequently very
difficult todiscover them. In some species the mucous

pores are more evident. No true hairs are found on
these animals ; sometimes, however, the epidermis of

the shell is prolonged externally as it were, and pre-
sents a fringed or hair-like appearance, observable in

some of the helices and bivalves. In some species
of the Chitons this is very remarkable, for these cal-

careous horny points are frequently placed in small

tufts on both sioVs. of the body. As it frequently
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occurs that the skin of those animals is larger than

necessary merely to surround their bodies, or the

visceral mass exactly, and that its plaits appear to

envelop it, the name generally adopted for this portion
is pallium, or the mantle, to designate the skin of

molluscs, though in fact this does not always exist so

disposed ; so various is the general position of that

mantle, that we shall not attempt a description of the

differences, as it would lead us beyond our limits. The

edges of the mantle vary exceedingly in form, some
of them being lobated, or more or less digitated, the

protection of which characterises the form of the Ptero-

ceras, and other molluscs, familiarly said to have claws ;

but the most singular property of the mantle is that

of secreting, in addition to the colouring, a cretaceous

matter, whose accumulation and desication forms a

protecting cover, or shell properly so called.

In the article CONCHOLOGY we have explained, to a

certain extent, nature's operation in this respect, illus-

trating it by the easily observed process of the snail,

in the formation of its dwelling ; our present object is

therefore confined to the anatomical organisation of the

animals constructing shells, without reference to the

shells themselves in a conchological point of view. The

apparatus and sense of touch appears to be seated in

the tentacula, or tentacular cirrhi, with which the

edges of the mantle are generally furnished ; and it

is probable, from a parity of reasoning, that certain

tentacular appendages, occasionally in the form of a

fringed membrane, as in the Janthina, may be consi-

dered as organs of touch, as well as serving for organs
of locomotion. In some molluscs the organ of taste

is not at all defined, as is the case with all the Ace-

phalophora, in others it is only a lingual mass, ill

defined ; but in some species that mass is provided
with small hooks and spines on its surface, closely re-

sembling the tongue ofsome of the feline mammals, and

leaving no doubt of the purpose of that organ ; this

is visible in the snail. The organ of smell has not

yet been positively determined, and a great diversity
of opinion exists upon the subject; some have thought,
from the texture of the skin of molluscs, they possessed
the faculty of smell dispersed over its whole surface ;

but as the sense of smelling can only be accomplished
by the odour of the particle of matter smelt being free

to escape through the medium of air, this sense is

only given, in all probability, to such of these animals

as breathe air, and is seated at the extremity of the

true tentacula, where the skin is invariably softer, more
smooth, and in every respect of a more delicate tex-

ture than any other portion of the animal's body ;

the nerves are also more numerously congregated at

that part. The organ of vision does not admit of so

much doubt as many other of the senses, because the

connexion, cause, and effect, is more easily remarked
and determined ; the headless molluscs do not pos-
sess eyes, neither do that class called articulated

molluscs ; and here, as in every other instance upon
which an opportunity of reasoning is afforded us, the

wisdom of Providence is manifested most strikingly.
If the organs of locomotion are always distinctly

defined by a true muscular fibre, visible on the inter-

nal surface of the skin, which is there disposed in a

tendinous bundle, of a determined form and disposi-
tion of parts, and even sometimes is attached to the

most solid portion of the animal's body, the num-
berless other contractile fibres with which molluscs
are provided assist also, in all probability, to their

locomotion ; but as it is so difficult to see these crea-
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tures in their habits, considerable uncertainty exists

as to the precise part of their body which serves as

legs in all the species. In the Ccphaluphora, the name
of foot has been given to a muscular disk, or round

.

substance of greater or smaller thickness, situated at

the extremity of the animal's bodv, and produced by
a prolongation of the muscular fibres. In some
molluscs, the so-called foot extends the whole length
of the body, forming a kind of sole ; by means of
which the animal is enabled to climb, which, occupy-
ing the surface of the viscera, has occasioned them
to be called Gasferopods,or Reptantia, meaning animals
with feet in their belly ;

but in such species as from
their form are specially rolled within their shell, and
their congeners, the foot or sole does not cover the

viscera, but merely extends from that part which se-

parates the head, and may therefore be called the

neck, which has occasioned them the distinctive name
of Trachelipods, or having legs in the neck ; the propor-
tionate size, and even the form of this foot, varies very
considerably, even in examples of the corresponding
genera : thus, in the Patella it is nearly round ; oval

and very thick in the Haliotis ; rounded in front, and

gradually becoming thin on either side, in the Murex ;

ear-shaped in some of the Terebra, and a great num-
ber of the order Cyclostoma and in the Conus it is

divided by a transverse groove at its anterior edge.
All the species of paracephalons molluscs, without

shells, are eminently gasteropod, but that is not the

case with those possessing shells ; they are not,

nevertheless, trachelipods necessarily, although that

most usually is the case ; but a fact common to

both is, that these muscular fibres are always so placed
with regard to the shell, that they can be contracted

to a greater or lesser depth within it, as well as the

head itself, by means of a muscular bundle, denomi-
nated the muscle of the columella because in spiral
shells it is always attached to that part. The form of

this muscle and its disposition differ considerably

according to the form of the foot, and more particu-

larly with respect to the configuration of the shells.

To this columella muscle also, belongs the power of

opening or closing the aperture of the shell, by means
of its operculum, when that appendage exists. In
the Cepkalopods and Paraccphalophora, which are

sometimes provided on each side with numerous loco-

motive appendages, as in the Sepia, Calmar, and their

congeners, and generally indeed in the Pteropods, or

winged molluscs, these parts possess depressing or

elevating muscles attached at their root to the back
or the belly ; but when these do not serve to perform
locomption, they are merely formed of a contractile

skin, in which no muscles are distinguishable. In the

acephalous or headless molluscs, in the centre of the

abdominal part is situated a muscular mass, more or

less thick, which, besides its external, possesses inter-

nal contractile muscles, and this mass is in them called

the foot, similar to that occupying the lower portion
of Gasteropods; the shape and size of this varies very

considerably, till in some species no trace whatever
of it exists, as in the oyster. This foot is attached

more or less in front of the body, which depends upon
the habitual position of the animal, but it can also be
used in different directions, by means of true muscles

divided into a greater or smaller number of bundles,
directed towards different points of the shell, particu-

larly backward, forward, and sometimes towards the

intermediate space, as is the case with the Onodon

and its congeners. This extensible foot sometimes as-
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sumes the shape of a sucker, as in the Nucula ; a lingual

appearance, as in the mussel ; in the Venus, the form
of an arc ; and in the Ckama, the form of the human
foot. Other muscular portions of the animal's body,
in conjunction with that termed the foot, occasion

by their attachment to the shells of bivalves what is

called the muscular impressions, serving, when well

defined, to guide the malacologist with considerable
truth in determining the order of the animal they
enclose. In the locomotive system of bivalve muscles,
their mode of articulation, by means of an external,
internal (and in some species both combined), liga-

ment, that part must be examined with particular

attention, as aiding or acting as an antagonist to the

adductor muscles. It is formed of transverse horny
fibres, which in their natural position connect the

valves, but constantly tend to keep them open by
their elastic nature, like a spring, occasioning the

animal no trouble in opening its shell, and not re-

quiring the body to be provided with another set of

muscles for that purpose. This is a simple and
beautiful provision of nature ; the general wants of

the animal requiring its shell to be more frequently

open than closed.

A very singular fact, observable in the tendinous
bundle of muscles forming the foot, is that some spe-
cies possess the faculty of becoming agglutinated and
attached to submarine bodies, serving as an external

point of resistance or repose. This constitutes what
is termed the byssus, that substance not being, as

many authors supposed, a filamentous excretion, con-
tained in a given gland, and spun out by the animal's

foot, but it is a continuation of the fibrous muscles, one

portion of which is living in the animal and possess-
ing contractile powers, while the other, attached to

the object serving to fix it to that spot, has become
devoid of sensation, and incapable of feeling the injury
it would otherwise have sustained by collision with

different bodies, had its sensibility been preserved
externally a.s it is internally. Another extraordinary
provision of nature which we cannot here pass over

unnoticed, which, however, wants the positive con-
firmation of the preceding one, is the apparent pro-
bability that the animal possesses the faculty of

changing the position of its adductor muscles, in pro-
portion as it increases in size ; for if, in a shell not

having attained its full period of maturity, this muscle
was centrical, it must, to retain that position in the

animal's body, move backward in its points of adhe-
rence when it attains a greater growth. This is illus-

trated in many bivalves ; we will instance the most

easily to be examined the oyster, in which the mus-
cular impression indicates a change of position very
distinctly marked of the subcentral muscle, not that

it need be detached all at once to effect this, but

probably because an anterior arrangement of muscu-
lar fibres become detached as a posterior set are pro-
duced

-,
the use of the one being no longer necessary,

or kept in the activity of health, lose their energy
and as it were die off. No certainty is yet acquired
on ihis head, but it has given rise to much speculation,
and various extremely ingenious opinions.

In the Lepadicea, no locomotive organs, properly
so called, can well be admitted, they live and die on
the spot which gave them birth ; and the Chiton, in

its locomotive parts, approaches very near to the
true mollusc, tlie whole of the lower part of its body
being occupied by a species of foot, very analogous
to that of the Patella, &c., while its shell possesses

as muny double pairs of oblique muscles placed on
the right and left sides as there are testaceous por-
tions. The powers of locomotion depending always
upon the necessity of existence under the various

positions of animal life, it is evident, with regard to

molluscs, that it must be extremely restricted in most,
and even not necessary at all to many. Whatever
creature is gifted with the greater number of senses,
it also possesses the better organised muscular system
to exercise the purpose of those faculties ; thus, the

Sepia roams'at large in pursuit of that first of all neces-

sities food, while the Axcidia, possessing fewer of

the senses, remains permanently fixed to submerged
bodies. We may, as it were, sum up the nature of

locomotive evidences in molluscs, and give a few
conclusions drawn from such facts as have fallen

under the naturalist's notice, incomplete and in many
instances uncertain, resting only upon analogous
reasoning, but satisfactory as far as such can be.

Various kinds of locomotion exist in mollusca ; some
direct their movements by means of symmetrically

placed appendages acting as oars, using them much
in the same way as fishes employ the fins, and these

organs sometimes enable them even to spring into

the air to a considerable height, which is witnessed

the Cabiiar ; a similar operation is sard to be
effected by some species of bivalves, whose expanded
valves are employed as points of resistance in the

water. Another kind of natation is occasioned by a

very compressed foot alternately moving from right
to left, as it is seen in the Carmaria, but this always
takes place in a reversed position, that is, with the

back beneath and the belly uppermost. A third, yet

Carinaria the shell of its natural size and a reduced figure of
the animal with the position of the shell on it.

more singular, has been observed in the Sepia, Calmnr,
&c. This is performed by a sudden contraction of

the envelope of the animal's body, by which the fluid

contained at the moment of its complete extension is

expelled, or spirted out, giving an impetus which is

directed by means of the muscular appendages of the

body in the direction required. Some molluscs float

on the surface of the water, propelled as chance may
direct by the caprice of wind or waves, supported by
means of a vesicular apparatus, as in the lanthina ;

and the Argonauta is elegantly described as having
an inhabitant which navigates its frail bark by means
of an extended portion of its mantle, and guided in

its course by oar-like muscular appendages ; a

reference to that article will more fully explain this

assertion, and the other still contradictory opinions

respecting that mollusc, and the shell it inhabits.
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Some terrestrial molluscs progress by lifting
1 the an-

terior part of their body, and bringing up in tolerably

quick time the posterior part or foot, at the same
moment making a well marked step forward. A very

large proportion of molluscs crawl on the surface of

the earth, or in the water, by the aid of a foot or
'

muscular disc, with which their belly is furnished ;

>ut this kind of reptation differs widely from that of

reptiles ; it is rather a species of gliding forward,

produced by the rapid succession of the extremely
minute undulations composed of muscular fibres,

forming that part called the foot.

It results from this species of motion, by which

every inequality of the ground or other substance is

touched as the animal passes over it, that the advance
is by no means rapid, and under any circumstance of

excitation cannot be materially increased ; though
the slugs and others of their class, whose foot is

very large, thick, and wide, get forward with greater

despatch than might at first be imagined ; and the

absence of a shell to carry must doubtless render their

motions more easy. Some, on the contrary, whose
foot is always very large, as the Patella and Haliotis,

move so slowly, and so seldom change their resting-

place, that many naturalists have erroneously sup-

posed them constantly stationary ; respecting these,

we have under their names pointed cut another fact,

that of the power they possess of adhering with im-

mense force to the object upon which they rest. The

Hypponyx and Capula remain fixed to one spot

during life ; and the foot, not being actively employed
in them, is scarcely to be called muscular ; it more

nearly resembles the horse-shoe-formed muscle which

attaches the back of the animal to its shell. The

Sci/lla;a, whose foot is extremely narrow, and as if

channelled, cannot without great difficulty move on

a plane surface ; but can with perfect facility and

even speed, climb the stems and peduncles of marine

plants ; its progress is, however, completely sliding

along them ; this is, doubtless, assisted by the

medium of water rendering the objects they are

found upon smooth and easily passed over ; to com-

pensate for which the slugs are abundantly supplied
with a lubricating fluid secretion,which enables them to

slip over the minute dry substances that would with-

out that wise provision encumber or clog their foot.

The common grey slug, here figured, will readily

explain this kind of locomotion.

Limax cinereus.

Those species of molluscs, which can ascend in water,

do so by making the water a point of resistance ; but

they are then compelled to reverse their natural po-
sition. The shell is beneath, and the underside of the

foot upwards ; this is exhibited by the LymiHEa,
Planorbis, Paludina, and others. This last mode of lo-

comotion is but rare in the acephalous molluscs, though
one or two instances have been given upon good au-

thority ; something analogous may be supposed to exist

in the Nuc^tla. Judging from the arrangement of the

foot, the movement of this class is often totally confined
to the inconsiderable expansion of their valves. With
regard to locomotion in molluscs, generally, the
first circumstance to be considered is the naturae

position of the animal while in a state of repose, for
it is only at that moment their food is supplied to
to them in the water, particularly when the mouth
of the animal does not possess extensible tubes ;

the expansion of their valves in a greater or
smaller degree governing the quantum of food, or the
convenience of receiving it : we have already ex-

plained that this is constantly effected without any
effort on the animal's part, by means of the ligament
or spring connecting the valves ; the act of shutting
the valves being effected by the adductor muscles act-

ing as antagonists against this ligamentous fastening.
Leach and some other malacologists have imagined
that a part of the central adductor muscle was formed
of an elastic substance in the oyster and other bi-

valves ; but it is not confirmed by subsequent observa-

tions, and therefore seems doubtful. The family of
the Palliobranchiata, or such as have their branchise
situated on the internal part of the mouth, or the pal-
lium, exhibit examples of genera in which, instead of a

ligament, the two valves are united at their summit
by a long elastic tube affixed to sub-marine bodies,

being in some cases slightly contractile ; the animal,
however, enjoys no other movement than the opening-
and shutting of its valves, like other acephala. In the

species of molluscs fixed by their shells or by a tube,
these being the only motion possible, a very simple
organisation of foot is either requisite or visible. In
the other species more locomotion exists, though still

to a very limited extent ; they are not, in fact, fixed

by the immediate contact of the shell with another

object, but by fibres or a byssus ; and though they
have the power of fastening this dried muscle, and as
it were anchoring themselves to a solid place by its

assistance, yet they cannot voluntarily detach them-
selves from that fastening; the method employed to

affix themselves is by means of the very long- exten-
sible foot, particularly characteristic in the byssiferous
molluscs.

The Tridacna, Area, &c , have also the faculty of

attaching themselves to solid bodies by an agglutina-
tion of the foot ; but, unlike the byssus, it is in mass,
and not in separate fibres. In by far the greater num-
ber of molluscs without heads, the power of locomotion
is more extended ; the use of the foot in its proper
office is, that of aiding their removal from place to

place ;some merely exercise it in ascending or descend-

ing the hole in which they have fixed their location,
whether in wood, stone, mud, or sand ; their foot

being attached more anteriorly than in the other spe-
cies, is more readily extended, and takes its point of
rest at the bottom of the cell : this always takes place
in the Pyloridea, whether tubular or not. All other
bivalve molluscs, although they often live more or
less buried in the mud or sand, can always quit it

voluntarily, or move to any other spot ; some perform
locomotion by means of leaping, the foot serving as a

spring, and acting in the same way by its contraction
and sudden relaxation ; from this mode of motion,
the name of Subsilentia, or leapers, was given by Poll

to the headless molluscs, but evidently erroneously ;

for if the greater part of the animals of this family of
shells possess that power, the Arks and others do not,

but are permanently fixed, and appear really to climb
with their foot.
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The Chiton moves in a crawling position by means

of its abdominal foot, much in tiie same way as the

Patella.

The Lepas and its congeners, as we have already
stated, cannot quit the spot upon which they were
born.

The apparatus for nutrition is much less known
than that of locomotion ; but it appears complete in

all the molluscs, consisting of the organs of digestion,

respiration, and circulation ; a very small number of

molluscs are able to seize their prey before introducing
it into their mouths these are the Brachioccphala, or

such as have those singular appendages like arms, or

tentacula, fixed at the top of the head ; with these they

lay hold of or entwine the living animal they are

about to swallow. In molluscs, whose buccal orifice is

furnished with teeth, they appear to possess the power
of masticating or crushing their food as well as seizing it

with them. When one tooth only exists in the upper

part, it serves as a fastening to the object upon which

the tongue acts ; this is clearly exhibited in the com-
mon snail and other species of Helices. But little is

yet known of the trunk or proboscis with which some
molluscs are provided ; the teeth they sometimes

possess at their extremity, may possibly serve to drill

holes in the shells, which contain their sustenance,

and through them they suck the juices by means of

their trunk. The use made of the spiral tongue in the

Chiton and certain Putcllce is quite unknown, at least,

with any degree of certainty ; but little more is

known of the manner the acephala derive their nou-

rishment ; it would appear that it is most generally in

a molecular form, suspended in the water, which is

conveyed to the mouth by means of the appendages
surrounding that part ; for they indicate no appear-
ance of salivary or masticatory organs.
The Palliobranchia, assisted by their long labial

appendages, must more readily seize their food, since

they are capable of extending them beyond the shell,

and moving them in every direction. Deglutition
must go on as it is effected in the higher orders of

animals, at least we know it does so in the cepha-

lopods. With regard to the digestive organs of mol-

luscs, that process is probably carried on very slowly ;

nevertheless, the slug and snail, which are those we
can more readily observe, eat ravenously during an

abundance of their favourite food, which would imply
a very active digestion, as few creatures eat more
than will suffice for immediate want. Digestion is,

doubtless, in these as in other animals greatly assisted

by the action of bile, which generally is abundantly

supplied, to judge from the size of the liver, the

number of vessels receiving it, and the size of the

hepatic canals ; in fact, the bile is often poured into

the stomach itself, or at the pyloric orifice. If, as it

appears certainly to be the fact, acephalous molluscs

receive their aliment in a molecular or microscopic
size, the action of bile must be very secondary, as

digestion cannot require its assistance, and in this

group of animals the liver is very inconsiderable.

We know nothing certain respecting the chyle ; but

it is, doubtless, absorbed in the intestinal canals.

The respiration of molluscs is carried on under similar

circumstances with that of animals in a higher grade;
we know that oxygen is absorbed by them from the

air they live in ; but whether solely by the organs of

respiration is not so certain ; indeed, it is extremely

unlikely, the general envelope of their bodies being so

absorbent ; but as the organ of respiration contains

a far greater number of vessels than any other part,

the breathing of air must at that point be chiefly con-

ducted. We know also by experiment, that those

species furnished with a pulmonary cavity soon die

when immersed to a certain depth in water, without it

be possible for them to gain the surface ; and, on the

contrary, the species with branchiae cannot live long-

in the open air, particularly when the branchiae are

exposed ; but when these are internal, the animal can

exist for a considerable period, by means of the mois-

ture humecting them, and by its slow evaporation.
The mechanism by which the ambient fluid is

brought in contact with the fluid medium, or blood of

molluscs, is simple and well understood. In those

species whose branchias are external (as the Tritons,

&c.) the animal has only to ssvim in order to breathe ;

those, on the contrary, such as the Pulmobranchiata^
where the respiratory organs are contained in a

cavity like,also, nearly all the paracephalous molluscs

the air or water is introduced or driven in by the

dilatation or contraction of the cavity, and of its plain
or tubular orifice, and these two effects are facilitated

in all the species, particularly those furnished with

a shell, by the extension or the contraction given to

the anterior part of the body at which the apparatus
is placed, and by its advanced position into the larger

part of the shell, but in no one instance is there any
regularity of inspiration or expiration. It does not

even exist in the Brachiocephala, where the water,

introduced into the cavity of the mantle in which the

branchiae are, assists, at the same time, for locomotion.

The headless molluscs, which are all of them aquatic,

present nearly the same mode of respiration, the labial

appendages, by their continual movement, determin-

ing a sort of current in the water in which the animal
is plunged. It may easily be distinguished in such

species, the extremity of whose mantles is prolonged
into two tubes varying in length, the water entering by
the one beneath, and passing out by the other above ;

thus respiration takes place when the fluid traverses

the branchial cavity, it is suspected that the effects

thus produced on the blood which fills the pulmonary
or branchial arteries are analogous to those of animals

more elevated, but that cannot positively be ascer-

tained, because there is no physical distinction be-

tween the arterial and venous blood of molluscs. In
the circulation of blood, the progress of blood through
the veins seems nearly as slow as that of the arteries ;

neither have they any true pulsations, although the

heart exhibits regular movements of the systole and
diastole ; they are, however, very slow, but can easily
be seen in the acephalous and cephalous molluscs.

The mode in which nutrition is carried on in mol-

luscs, by the aid of external and internal absorption, is

not more known than in the other classes of animals :

that which appears certain is, that these animals can

support a long fast, particularly when their bodies

are completely sheltered by means of a shell, of which
the snail is an example and proof; neither does this

animal, like many others which hybernate, possess

any internal supply of tat, that substance not existing
in any mollusc ; what is so called in oysters being

nothing more than a peculiar condition of the ovariurn.

Molluscs possess the extraordinary power of

reproducing in a very short time, under favourable

circumstances, certain external portions of their

body, destroyed by accident or other causes, which

may easily be conceived with respect to the mantle

and other parts ; it becomes, however, less easy for



MALACOLOGY.
olfactory tentacula, and, above all, for the ocular

ones, whose organisation is much more complex, but

with regard to the animal's head, including the brain,

sucli a thing is to us quite inconceivable, notwith-

standing the solemn assurances of some writers to that

effect. We have indeed been asked why the experi-
ment was not made by ourselves, to which we reply,
that it has been made by others ; and when such

men as Muller, Bonnet, and Spallanzani, entertain a

contrariety of opinion on the subject, we feel no in-

clination to shake our conviction by useless cruelty
and needless experiments. The functions of decom-

position or exhalation in molluscs nearly resemble

that of the higher animals ; general exhalation, which
is much more abundant in the aerial than in the aquatic

molluscs, appears but little known ; it is probably
more passive than active. The particular exhalations

constituting the secretions and excretions are rather

abundant. We have already spoken of those which

form the shell in such as possess it, as also the liver

and salivary glands, employed in digestion.
The means of reproduction in molluscs is not known

to us in its full sense, and the investigation belongs
to the physiologist. Nothing whatever is positively
known of the duration of life in molluscous animals,

from the impossibility of watching their progress
while in a state of freedom, surrounded by the acces-

sories necessary to their development and preserva-

tion, but it may be inferred from the length of time

necessary to mark their growth that they live long;

dwelling also as they do in a medium, and in situations

less subject to the changes of atmosphere or various

causes that influence the existence of other portions of

creation, it is but reasonable to conclude that the mea-

sure of their life is less acted upon by extraneous effects,

and that they attain to greater ages in proportion to

these advantages than any other branch of animated

creation. We do know that they possess the power
of multiplying their kind to a countless extent, and

wherever that exists in creation, great tenacity of life

is generally observed as being necessary to keep up
the useful purposes they are destined to perform,
which invariably are more numerous than in those

animals which multiply their race slowly and in small

numbers. No species of molluscs, even of the most

perfectly organised, exhibit any positive appearance
of sympathetic associations, or the slightest mutual

attachment, beyond each instinctively seeking the

most favourable situations for their development,

growth, and comfort.

We pass overthat partof the physiological structure

of these animals but little understood, and only inter-

esting to a class of persons who will seek it from

higher authorities than ours : we will, however, de-

scribe some interesting facts regarding the eggs of

molluscs, founded upon the observations of long ex-

perience, and many of them not generally known,
from the same cause that has and ever must retard

the progress of our knowledge in this department of

nature we mean the difficulty of watching their oper-
ations in their native element. The eggs of nearly

every mollusc are mucous, and more or less of a horny

texture, but in some of the terrestrial species (the

Bidinus, Achatina, $c., for example) they are covered

with a calcareous shell, rendering them in appear-
ance similar to those of birds, and of some rep-
tiles. They are sometimes cast or laid in a congre-

gated free mass, in which they are united in several

ways ; but sometimes they are deposited singly, and

attached to marine bodies by means of a stem or

pedicle, which occurs in the Buccinum, Vurpura and
its congeners, and the females of the ovoviviparous
molluscs lay their eggs in small numbers during the

season of fine weather. In the eggs, here figured, of

Eggs of the Argonauta.

the animal found in the Argonauta argo, they resem-

ble a bunch of grapes. In the terrestrial molluscs

the eggs appear always sessile, often separated, or

merely laid in a heap, and often united by a viscous

matter which forms them into a mass. These eggs are

generally deposited in situations the most favourable

to their future development, and though a very small

number of molluscs appear to entertain the slightest

kindness for, or take the least care of their progeny,
some such feelings may be said to exist in the Voluta

gondola, the young of which, according to Adanson,
are gathered together during some time in a fold of

its foot, probably as they quit the oviduct. The

janthina, also, deposits its eggs around the parent
shell ; common snails lay theirs invariably in favour-

able situations for their best attaining maturity, and

the more easily meeting with a supply of naturally
wholesome food the moment that want is experienced

by a new state of vital existence ; and the mollusc

always found in the Argonauta constantly deposits its

eggs at the bottom of the shell. The Balani possess
the power of placing their eggs by means of the long
trunk which terminates their oviduct ; but most mol-

lusca lay their eggs by hazard, and the viscous matter

usually surrounding them enables their position to

be stationary on those spots in which they were first

excluded. Various experiments have been made

clearly establishing the great vitality of the eggs of

molluscs, some of which, after having been five

months exposed to the burning sun of a tropical cli-

mate, and others to the artificial heat of an oven, and

repeatedly dried in it, have not lost the property of

future development.
Of the habitat of molluscs, they may be said to

exist in every part of the globe, buried in the impene-
trable depth of the sea on the surface of the earth,

Testacella haliotidea.

and even one species, the Testacella haliotidea, here

figured, under the ground : some of them are to a certain
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extent amphibious, being capable of breathing air by
the organs of respiration, yet living in water which

they rarely quit voluntarily, such as the Lymnaea
planorbis. The greater number constantly inhabit

salt and fresh water, being incapable of existing out of

it ; these distinctions are anatomically defined in the

aquatic and terrestrial species, possessing a particular
structure of respiratory organ ; but it is not so easily
observed what characters distinguish such of them as

possess branchiae of the same structure, and are

capable of existing either in salt or fresh water with

the same ease, or only in the one or the other. The
location of marine molluscs is extremely various ; a

great portion of them live on the sea-coast, on rocks,

iu the sand, or at the embouchure of rivers ; these

are called littoral species ; others are only to be found

at a distance from the shore in great depths of water ;

these are called pelasgic ; others, as we have already
stated, float on the surface of the waters, or attached

to various submerged bodies. Others live in the

sand or mud ; some make a dwelling in wood or

stone. But it is almost needless to observe that the

terrestrial species are much less variable in their

habits, and that it is generally in moist places that

they are most plentifully found ; some, however, seek

a dry soil for their habitation, and, under the disad-

vantageous circumstances to their comfort of too

much heat or too great cold, they conceal themselves

under ground, in the holes of trees, or other sheltered

spots, where, during the noxious season, vitality is for

a season partially suspended ; and they hybernate like

some others of the animal creation, remaining in a state

of torpor the whole time, from which, however, they

may be roused, though the experiment ill-conducted

would occasion instant death.

The specFes of nourishment necessary to the exist-

ence of molluscs varies according not only to the

nature of their formation anatomically, but greatly
also with respect to their localities. They subsist

either on animal or vegetable substances, dead or

alive, fresh, or in a state of putrescence ; but each

species, each genus even, and yet more certainly,

each family, confines itself to one or other of these

nutriments. All the known CRYFTODIBRANCHIATA
the Sepia, Octopus, &c., seek their food in living

animals, which they tear to pieces, by means of the

hard parts of their mouth ; and in that state probably
swallow them without further mastication. The
SIPHONOBRANCHIATA, the Murex, and its congeners

appear all of them to be carnivorous ; it is notjikely
however, that they often swallow their prey whole

they may suck it by means of their toothed trunk, or

otherwise reduce its substance, but they cannot mas-

ticate it, being unprovided with true organs for thai

faculty. The AsiPHONOBRANcmATA,TVoc/ms,&c.seem
to be less generally carnivorous, perhaps not at all so

taking their food, either animal or vegetable, in a pu-
trid state, their proboscis-formed' trunk being more

adapted to sucking than masticating, this is certain

with regard to the terrestrial Cyclostoma. The PULMO-

BRANCHIATA, Li/mncea, Physa, &c., are, on the con

trary, decidedly phytophagous, or vegetable feeders

they cut and masticate the food they subsist upon ir

small pieces, which they swallow by slow degrees

they possess a mouth provided with one tooth of a

cutting shape, to which is opposed the lingual mass

it is however asserted that the Tcstacclla swallows

whole worms, drawing them gradually into the intes

tinul canal. The CHISMOBRANCHIATA, Sigaretus, &c.

*ith the MoNOPLEUROBHANcniATA.and Berthella,pro"

lablyfeedin the same manner as theasiphonobranchia,
ince they possess no appearance of teeth in the

mouth. The PTEROPODS, Alalanta, do not appear to

iave the power of mastication, for the above reason,
and merely take their food by suction. The same

nay be said of the CYCLOBRANCHIATA, Dons, &c., and
veu generally of the PoLYBRANCHiATA,GVai<cMs, &c.,

Glaucus Fosteri.

though in this last order there are some genera, such

as the Tritons and Scyllcea, in which two jaws exist,

Scyllsea pelaglca.

acting laterally like scissors, enabling them conse-

quently at least to cut or separate their food in small

portions. The NUCLEOBRANCHIATA, Carinaria, Ptero-

trachia, appear to feed upon small animals ; the CER-

VIBRANCHIATA, Patella, probably do the same, but

the greatest portion of their nourishment is most

likely derived from decomposed matter. In all the

class of Accjjhalophora, Terebratu/a, Lingula, &c.,

the same mode of feeding is obviously necessary,
since their mouths, being entirely soft in all its parts,

cannot make the slightest impression on any substance

possessing consistence, which seems to confirm the

idea that they only subsist upon animal or even vege-
table particles, resulting from things, in a state of

decomposition, conveyed by the fluid element which

enters into the cavity of the mantle destined for re-

spiration ; neither is it impossible to conceive that they

may derive a great portion of their nourishment from

the innumerable microscopic animalcule existing in

the water they inhabit, which, being of the greatest

softness, require no masticatory process for prepara-
tion as food.

From the nature of the aliment, and the very
different circumstances under which it is obtained,

it is equally evident that molluscs must employ
various methods of supplying

the first want of

nature. Those species which, like the Sepia and even

the Testacella, prey upon fugitive animals, pursue,

catch, and destroy them ; when impelled by hunger,
some wait for their victims, lying in ambuscade, display-

ing a bait or temptation formed by some portion of their

weapons of destruction, and exercising in this opera-
tion a degree of what is termed instinct, very similar

to that of animals of a more exalted grade iu creation.
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Others who subsist upon living objects, in situations

where their prey from local habits or necessity are to

be found constantly situated, penetrate the shell by
drilling a hole with their toothed proboscis, and have

consequently but little trouble in seeking a commen-
surate supply of nutriment ; and with such as are not

permanently located to one spot, the trouble is some-

what greater ; but when once attained, a supply of

food lasts a considerable time, and other objects are

not far distant to replenish the store. Molluscs living

upon animal or vegetable decomposition, no doubt dis-

cover it by the sense of smell or feeling, and have also but

little trouble in finding it. This is the case with those

which, like the greater part of the slugs, feed upon
vegetation, in a more or less solid state of life ; with

these it only requires their being cut into small por-
tions and swallowed. In short, for all the species
whose nourishment depends upon molecules of mat-

ter, or invisible minute animated beings, no necessity
exists for the labour of searching after them, the cus-

tomary motion of their organs producing a vortex,

into which the food is drawn, and probably swallowed

with the fluid itself, as it flows through the animal's

structure.

The diseases of molluscs cannot any of them
cither be studied or accounted for beyond the

general conclusion that a want of proper food or

accident has occasioned a disordered state of action.

The first must very rarely occur in an element teem-

ing with animation, adapted to the immediate supply
of that imperative necessity ; the latter, also, is less

likely to happen, from the strong defence nature has

wisely provided, to secure them from external injury,

or the attacks of enemies. Both these events, as we
have shown, do nevertheless occur ; and thus, by
the laws of nature, one animal becomes the prey of

another.

In some bivalve molluscs, which are the most fre-

quently known to us as articles of food in our mar-

kets, a visible difference exists in what we term their

state of growth and condition of appearance ; they
have even some of them their season, but we can in

no way satisfactorily explain what peculiar state of

disorganisation they labour under, or why indeed any
moment of time should render them better than an-

other, except that period which in oysters has been

ascertained to be the time when the office of repro-
duction is in activity ; and they, like all other crea-

tures, suffer from its operation.
In the Sepia, and the first class ot the Cephalopoda,

we have shown that they possess a more perfect sys-

tem of organisation than any other of the molluscs, not

only with regard to the development of animal senses,

but also as respects the exercise of them, it being a

well established fact that they use occasionally what
in the higher orders of creation would be termed cun-

ning, in attracting and seizing their prey. The intel-

ligence they exhibit decreases, in proportion as the

animals of this tribe descend in the scale of organisa-

tion, till it arrives ultimately at that point when it

cedes to a mere mechanical operation, and is only
confined to the opening or shutting of the valves of

their shells, as in the oysters and other numerous

species of that type. The general sensibility, or

rather susceptibility, of the molluscs that is, the

sense of touch is strikingly manifest in all of them,

every portion of their structure being most delicately

formed, so as to receive the slightest impression,

externally applied, and different from that state of re-

laxed or unexcited period of repose they enjo}', when
not actively employed in the exercise of their several

functions ; but this sensibility is more particularly
situated at the edges of the mantle, which are very
often furnished with tentacular organs, of exquisite

susceptibility ; these are clearly distinguishable in

the conchyliferous Paraccpkalvphora, and also in

the two lobes of the mantle of all the Acephala, The
oyster, for example, may be observed to close its

valves, merely by a sudden impulse being given to the

water in which it lies. This sense becomes less appa-
rent in many species, whose exterior envelope being al-

ways exposed, is less tuberculous; and in those whose
skin is more or less hardened by exposure, it is scarcely
to be observed at all.

A friend, whose modesty will not allow us to

name him, but whose scientific knowledge we have
more than once gladly availed ourselves of, well

knowing its accuracy and judgment, has favoured

us with some facts connected with this subject,
founded upon repeated experiments and the most
certain data ; with his permission we here insert

the result of them :
" The form of the mouth, so

called, in molluscs, varies extremely in its character,
and it requires some experience in these singularly

organised creatures to distinguish it at all in many
species. Nevertheless, it always exists in some form

or another, depending greatly upon the figure of what
we may term the lips, or surrounding muscles, these

also possessing no given permanently fixed character,

except as regards generally each species ; they are,

consequently, very different in the distinct classes or

groups. In the most perfectly organised, the Sepia
for instance, these lips resemble a folded circular

membrane, of great delicacy, pierced in "the centre,

and symmetrically fringed at the edge. In the Tetltys*

Tethys leporina lower and upper sides.

the Doris, and the Patella, the lip forms a thick semi-

circular band, and at the centre of its lower side the

opening of the mouth is placed ; this is sometimes

carried out laterally, and forms a tentacular appendage.
In the Triton, the front edge of this thickened band

is dilated and fringed, forming a membranous curtain

varying in its size ; sometimes these lips are pro-

longed into the shape of a cup or glass, at the bottom of

which is the tongue, or trunk, this is the case with

the Conus. Within these lips, which are contractile

in everv part, and closing many of them like the open-

ing of a bag drawn together, there are found in

some species hard or corneous portions, which the
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French naturalists have erroneously called jaws ; they
are more properly to be designated teeth, performing
their functions, and their structure and mode of for-

mation are exactly similar to teeth. In, the Sepia, these

teeth act in direct opposition, in the Triton, hori-

Triton Hambergii.

zontally, in which case they are then surrounded at

their base by a thick circular muscle, pressing them

against each other when acted upon by the animal in

feeding. In the common snail, there is only one

tooth notched at its top, and it appears to serve as a

purchase, upon which the lingual mass or tongue of

the animal acts, not possessing any muscles to give it

action of itself, and remaining stationary for the time

required by the animal to eat, or rather lick the object

affording it sustenance, for which purpose the tongue
is admirably adapted, being thickly set with small

corneous bristles somewhat hooked, and of the cha-

racter of the tongues of the feline race. In ripe fruit

or other vegetable matter, this fact is clearly demon-

strated. In the Bulla, the hollow internal cavity of the

mouth, the upper part or palate is armed, like the

tongue, with minute corneous teeth. The headless

molluscs have no appearance of teeth whatever, but

the aperture of their mouths presents the character

of a lip, which is often prolonged into a tentacular

appendage."
In the classification of molluscs, so as to form a

system of malacology, by the proper distribution of

their species, the same rules may be applied as with

every other type of animated nature ; it is quite clear

that nothing short of the whole organisation of any
animal can guide a naturalist in pronouncing the

proper order, class, or family, to which it belongs, by

affinity of parts ; and that the external characters of

the organs in these creatures must equally furnish

their distinctive positions in a systematic arrangement,
as with animals more exalted in the scale of creation.

In malacology one great distinction may, however,

be drawn ; the general organisation of the animal is

often well characterised by the form of its shell, and

that indication has induced many naturalists of the

old school to imagine a knowledge of the one suffi-

cient to acquire the other ; but this error we have

endeavoured to rectify in the article before us, and

we will now add some further proofs of the fallacy of

that opinion, and of the necessity of taking many
other objects into consideration, to which end we
cannot do better than quote extracts from the opinions
of Cuvier, Lamarck, and other naturalists, who have

founded, and brought to its present state of perfection,

the system of malacology ; but we shall only do so

where those opinions concur, and are sanctioned by

living naturalists, as the differences that have, and

must always exist on matters but little known and

difficult of access, could not either interest or instruct

that class of our readers whose minds are only dawn-

ing to a love of the study of nature and the Almighty

giver of life ; such as have advanced more deeply into

that delightful pursuit, having overcome its first diffi-

culties, and seeking to discover more from the inexhaust-

ible store it presents to an inquiring mind, must either

look for assistance in the detached labours of scientific

men who are pursuing a similar course, or strike out
tor themselves an untrodden path : our pleasant task

is ended, when we have, to the best of our ability,
amassed together everything we deem usefully
instructive in this branch of natural history, and con-
densed it to the smallest space capable of conveying
our meaning, or that of the high authorities we have

quoted.
A consideration ofthe precise spot orparticular coun-

try inhabited by molluscs can be of very little import-
ance as a guide in their classification, as their locality is

not indicative of the form of the animal or its scientific

arrangement. We cannot, like the good old Izaac Wal-
ton, say, while walking by the river side, here we will

rest and take a shell of such a description, as he was .

wont to say of a chub or a trout, without having a previ-
ous knowledge that such things were to be found at that

spot. The peculiar kind of subsistence these animals

require cannot either have much influence, because,

though it is possible to imagine a certain correlation

of organs visible, and the structure of the digestive

apparatus more or less modified for some one parti-
cular alimentary substance, that never is the case, as

far as every examination or reason can extend, and
we have indeed a proof that no such provision of
nature exists, since we find species essentially carni-

vorous, as the Tcstacella, of the same order as the

slug, which is completely herbivorous. The existence

or absence of a calcareous protection or shell, is evi-

dently of very considerable importance to a scientific

arrangement.sincethatconstitutes awell-defined appa-
rent external character ; a knowledge of them will,

however, furnish proofs, though the exceptions are not

numerous, of conchyliferous animals being of the

same genus as others completely divested of shell,

such as the Bulla and the Lobaria, the Bursatella and
the Dolabella,

The particular form of the animal's body, where
the visceral portion is more or less spirally elongated,
is also of very little importance, as we have seen

examples of the snail, in which the whorls were drawn
out like a watch-spring, not touching each other in

their convolutions. The lobes, cirrhi, and other ap-

pendages, which border the mantle, are not very

important to consider, if we except the order Lamclli-

branchiata, where a consideration of the tubular

lobes, by which the mantle is prolonged backward,

present extremely useful characters. The animal

possessing a perfectly or imperfectly formed head, or

none at all, constitutes the different divisions of the

first order of malacology ; but these characters are

not always very distinctly defined. The form, position,
and number of the tentacular appendages of the head,

present a more essential and certain character to

study in the establishing a classification of molluscs ;

some anomalies are nevertheless observable and alto-

gether inexplicable ; in the Caryclrium, for example,
the true tentacula gradually disappear, while other

animals of the same family have them strongly pro-
duced. The position of the eyes is a consideration

of some consequence, but probably less so than the

tentacula, nevertheless it forms no constant guide, as

genera of their family, and even species of the same

genus have subpedunculated eyes, and others have

them sessile. The principal organ of locomotion,

that is the foot of the animal, and the natatory appen-

dages, are of very considerable value in classification,
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from their position and shape ; and their characters

being- external, it is not surprising that they are

so frequently and so advantageously employed in

malacology.
A better guide still might be found 'with regard to its

importance in many essential points of consideration,
that is the armature of the mouth, either at its orifice

or in its interior, because that would immediately
enable the naturalist to pronounce, with considerable

certainty, the nature of the animal's habits of feeding
in general, but the difficulty of the examination has

doubtless deterred the most able zoologists from using
it more frequently as a law of arrangement in the

system. Another character, still more preferable

possibly with regard to its great importance, because
it accords extremely well with the form of the shell,

may be drawn from the position, the form, whether

symmetrical or not, and even the structure of the

organs of respiration. But here again, unfortunately,
it requires no small anatomical skill to employ this

character, though they are most frequently nearly
external, and the shell, where it exists, peculiarly

adapted to their protection. But the part of organ-
isation in molluscs, perhaps as important to consider

as almost every other, is the generative apparatus
composed of the two sexes, but separate in that struc-

ture of each, united both of them in one sex, or only
existing in females ; here again the examination is

entirely anatomical, and very difficult to apply to a

system of malacology.
The form of the testaceous covering of molluscous

animals is certainly extremely important as an acces-

sory guide to the malacologist ; it must, therefore, be
well considered, and taken in its various grades of

useful information. The first consideration we would

point out is the number of pieces or parts which enter
into its formation, univalve, subbivalve or operculated,
bivalve, tubivalve, or multivalve. Secondly, its posi-
tion on the animal's back dorsal, as in all the

CEPHALOPODS dorsal and ventral, as in a small pro-

portion of the same order, and of the ACEPHALO-
PHORA or bilateral, as it is in all the LAMELLI-
BRANCHIATA. Thirdly, the indices it furnishes with

regard to the organs of respiration ; that is, the exist-

ence of a channel or tube at the anterior extremity of

the aperture in univalves, or of a gaping or separation,
more or less considerable, of the posterior extremity in

bivalves. Fourthly, the information it affords respect-

ing its connexion with the muscular system of the

animal, which constitutes what are termed the muscu-
lar impressions, simple in univalves, and only visible

in the Patella, Hal,iotis,fyc. ; more or less complex in

bivalves, and formed, as we have explained, in this

article, by one, two, or even several adductor muscles,
one or more retractor muscles of the foot, the mar-

ginal or parallel ligula, the mark of attachment of
the edges of the mantle, and backwards by the im-

pressions of respiratory tubes. Fifthly, the form,
whether symmetrical or not, w hich determines a simi-

larity or a variation in the parts of bivalves. Sixthly,
the form of the aperture in univalves, and the man-
ner in which each side of the columella or its vitreous

deposit contribute to form and modify it. Seventhly,
the ligament and hinge of the two portions of bi-

valves, that is the position and form of the li-amentous

fastening, and the position, number, and shape of the
so-called teeth of the hinge, observing particularly that

each true species of mollusc has its special and almost

constantly undeviating form of hinge and teeth, as in

the Area NotE and the Glycimcrix, here figured, in

Area Nose.

which a different arrangement for example is visible.

Eighthly, a very important and strongly defined

character, now more extensively consulted from being
better known through the light Gray and other mo-
dern writers have thrown upon it, is the presence or

absence of an operculum, its form, and. most particu-

larly, its structure ; this furnishes, whenever it is

known to exist and can be examined, a clear, strong,

Glycimeris.

and unobjectionable proof of the class of molluscs,
which is external and undeviating in all its characters

of the same species. In the numbers of shells we
have examined we have never found any of those

anomalies existing in the operculum, or those singular
freaks of nature which other portions of molluscs

frequently exhibit ; their characters are simple and
uniform. It is constantly attached to the foot of the

animal possessing it, at the upper or lower side, clos-

ing the aperture of the shell completely, either at its

opening, or more or less internally distant from it.

Some authors Adanson of the number have con-

sidered it analogous to one of the valves of a shell, but
its position, with regard to the animal's body, decid-

edly contradicts that opinion : the two valves of a

bivalve are placed one on each side of the animal's

body, in almost every instance, while in the opercu-
lated molluscs, the shell alone, dependent on the

mantle, occupies its dorsal side constantly, and the

operculum never has any connexion but with the

upper or dorsal part of the animal's foot, sometimes
at the angle of its junction with the pedicle of the

body, rarely at its posterior extremity, and most fre-

quently midway. It is evidently the product of the

skin which covers the foot, and is, doubtless, an excre-

tion of horny or calcareous matter, but how a plain
surface of an oval or circular shape can produce a
matter whose molecules are spirally rolled or laid on
a flat surface, often with great regularity, sometimes
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forming many turns or evolutions, and constantly
alike in number in the different species of molluscs,

is a question not easily to be answered with any de-

gree of conclusive satisfaction ; we might quote seve-

ral opinions of high authority, but as they are contra-

dictory, and resting upon the speculation of ingenious
theories rather than upon anatomical data, we con-

sider them foreign to our present purpose, which is to

point out well-established facts, and not to launch into

doubtful ones. The subject is, however, worthy of

the naturalist's serious consideration, and we shall be

happy to find this suggestion worked upon by those

whose leisure will permit them to pursue it ; and, in

that study, much interesting information may be

gleaned from Mr. Gray's publication on the subject,

which we will not mutilate by abridgment here.

The operculum of shells must not be confounded with

a calcareous covering put on under peculiar circum-

stances by molluscs, to guard their bodies by closing
the aperture of their shells, as it totally differs in

its formation of parts, substance, and position, with

resrard to the animal, it is distinguished by the name

epiphragm, and is very often seen during the winter

on some species of Helix. Ninthly, the combined
form of the shell, the proportionate length of the

spire, and the shape of the opening in univalves,
with its direction, and various shaped parts, as in the

Columbella mercatoria, here figured. In bivalves,

Columbella,

the proportions of the valves on either side, their

markings and sculpture, and even their colour, the

presence or absence of an epidermis, with any other

clearly defined distinction of its whole appearance.

According, therefore, to this rapid detail of the

considerations necessary to guide the malacologist in

distinguishing the various molluscs, with a view to

their scientific classification, the importance their rela-

tive characters offer in the different portions of their

organisation, and the necessity of examining atten-

tively their shells, to a certain extent, in order to

assist by the evidences they furnish of the animal's

structure, Conchology, as it has heretofore been

termed, is not altogether useless, though it is not by
any means indispensable. As, however, an examina-

tion of the beautiful armature of the animal may in

many cases lead to a more scientific acquaintance
with the place it occupies in the scale of creation,

the formation of conchulogical collections should

receive every encouragement.
The basis of an arrangement which now em-

braces both them and their wonder-working ar-

chitects, must be founded on the general form oi

the animal's body, the distinction of a more or

less well-defined head, or of none at all, and the

organs of respiration which modifies the shape o

the shell, observing, always, that the same configura-
tion of shell sometimes, though rarely, is representec

by very distinct genera ; this, for example, is exem-

plified in the Haliolis, whose form exists in the pulmo-
branchiata, in the cismobranchiata, and in the otidea

s the same with the patelloid, turriculated, and other

brms. These are the principles that have guided
yuvier, Lamarck, and their disciples in the classifi-

ation of molluscs, and formed that system which is

low universally adopted by naturalists of the present

day, or at least such of them as have kept pace with

he extended knowledge of the age we live in, and
he surprising facility given by accurate, elegant, and

cheap publications in every branch of it. Before we
iroceed to give some outline of this system of mala-

cology, we will shortly state some of those principles

jy which the distinction of species may be facili-

ated a part of the science by far the most difficult

n all the types of animal creation, but particularly
that under present consideration, arising greatly from

he circumstance of the shell having been made the

only guide for their distinctive separations or divi-

sions, and the determination of making them con-

tribute to the cause, without overturning altogether
the Linnsean school, in so far as its principles could

onsistently be adopted, and made conformable to

the far different view now taken of this subject.
In the construction of a system, the great master,

Cuvier, has distinctly laid down some general rules,

to which it will be well always to attend, though

they are not always applicable ; in objects like

the present, our knowledge does not extend far

enough to pronounce without doubt on the singular
structure and less known habits of molluscs, we must

therefore approximate the species carefully and con-

sistently, according to the most obvious external

organisation in relation to the habits of the animal ;

should these agree, one principal step is gained in

forming a genus ; and the smaller differences form

an after-consideration, and establish the basis of con-

sistent sub-divisions.

Cuvier says,
" That the formation of systems is the

object of natural history, properly so called. Anatomy
receives them as it were ready made. The latter

takes its first direction from the former ; but it is not

slow in reflecting back the light it has received. By
applying a system of natural history to comparative

anatomy, we are speedily enabled to discover whe-
ther it deviates from the path of nature. The object
of every good method is to reduce a science to its

simplest terms, by reducing the propositions to the

greatest degree of generality of which they are sus-

ceptible. A good method must, therefore, be such as

will enable us to assign to each of its subdivisions some

qualities common to the greater portion of the organs.
This object is to be attained by two different means,
which may serve to prove or verify each other ; and

that to which all men will naturally have recourse, is

to proceed from the observation of species, to unite

them in genera, and to collecting these in a superior
order, according as they find themselves conducted

to that classification by an examination of the whole

of their attributes. The second, and that which the

greater part of modern naturalists have employed is,

in the first instance, to fix upon certain basis of

division, agreeably to which, beings, when observed,

are arranged in their proper places. The first mode
cannot mislead us ; but it is only applicable to those

beings of which we possess a perfect knowledge ; the

second is more generally practised, but it is subject to

error. When the bases that have been adapted remain

consistent with the combinations which observation

discovers, and when the same foundations arc again

pointed out by the results deduced from observation, the
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two means are then in unison, and we may be certain

that the method is good.
1 "

We will proceed to explain "shortly the system we
have now adopted as our guide in malacology, and it

will be necessary to point out some general prin-

ciples to assist in discovering the distinctions of spe-

cies, the most difficult part of all the branches

of natural science, but most particularly in this

above the others on account of the shell hav-

ing so long been considered the only guide for

the distinction of species ; and as

before remarked, the indications

given by the structure of the shell

must supply the information we
want, where the anatomy of the

animal is totally unknown, as for

instance the Aspefgittum, here

figured, is classed as following its

congeners, the Gaslroc/ia-na, Cla-

vagel/a, and others of the family

Pylondea, from characters common
to all of them ; though it is diffi-

cult to assign any reason or use

for the perforated holes in the disc

of its lower end, without they are

to give a passage to the fibrous

muscles of the animal's foot, in the

character of a byssus, by means
of which the animal affixes itself

to submarine bodies, in a situation

more or less vertical, the smaller

extremity of its tube above, and
the head of the animal down-
wards ; this is at present merely
conjectural, the animal not being
known. The species of any one
series of animals cannot correctly be determined
without taking into consideration .the anatomical

structure of the apparatus of generation, and par-

ticularly its accessory parts, although a strict coin-

cidence may exist or not in the other parts of organic
structure. These latter are not always so essential

from the dubious circumstance that they are frequently

only observable in such parts as cannot be called organs

possessing an use, but no functions such as shells. This

principle may be rigorously applied to mollusca,
since all the true species that physiologists have exa-

mined in a very large and numerous genus, the

Helices, for example, there has always existed some

important difference in the generative organs of

course much more marked in the separate sexes, as

is evident also in the Murcx, Buccinum, &c. ; those

distinctions are additionally defined by the size of

the shell, which, in the females, is always of a greater

capacity than that of the males.

Adanson, who has devoted much time to the study
of molluscous animals, assures us that even other

parts of the animal, such as the lobes, and the appen-
dages of the mantle, vary considerably with age, the

period of the year, and consequently the shell also,

whose differences are not confined to the colour, its

being smooth or rugged ; its thickness, its size, the

development of its various bands or tubercles ; but
that they extend likewise to the form of the opening,
and the proportion of other parts. If, therefore, the
sex or age present an evident influence in determining
the distinctions of molluscous animals, and conse-

quently their shells, it i.s not less evident that in appre-
ciable circumstances may influence, in a smaller degree,

Aspergillum.

the animal ; and in a larger degree, the shell, whose
colour, proportions of size, and different parts, vary
remarkably in different examples of the same species.
This may be observed in the Helix ncmoralis, Lymcea
stagnalis, and others we have an easy opportunity of

examining in confirmation of this fact. By a parity
of reasoning, we may readily imagine, that a variety

of circumstances, to a certain point
appreciable, such as climate and lo-

cality, have decidedly influenced
for a series of time, and almost as it

were upon fixed principles, the suc-

cession of individuals of the same

species, in their size, colour, &c., and
even in the form of their opening,
and the peculiar characters of their

superficies, compared with others

precisely of the same genus, living
for centuries in an opposite locality.
This may be termed the geogra-

phical distribution of species, very
marked certainly in many instances,

but, in truth, not really affecting a
scientific arrangement ; for it inva-

riably happens, that when these

varieties are assembled, we find them

range insensibly with each other, and
thus form but one family. This is

exhibited in the Ceritheum, whose

species differ so greatly in their ex-

ternal form, but all possess the same

generic characters of structure. A
most interesting but difficult scheme

might be formed of these insensible

gradations in every reign of natural

history, proving indubitably the unity
of general purpose, exhibited in

them all, according to their peculiar
duties and stations in the scale of

animated nature.

A minute examination of living molluscs is

also indispensable to the geologist, as it mainly

guides his conclusions in furnishing a good na-

tural guide in resolving the problem of the analo-

gous strata of secondary and tertiary formations.

The connexion between molluscs and the geological
structure of the earth is extremely manifest and

highly important, for without seeking to ascertain

here the difficult fact, whether shells have borrowed

from inorganic matter their bases, or, as we think, con-

tributed to effect the marvellous changes produced on

the surface of the globe b\ their decomposition and
masses in various stages of existence ; one thing is

quite clear, that the manner in which these deposits are

made, differs essentially in various places, and under

various circumstances, according principally to the

habitat of molluscs ; whether beneath the sand, or

mud, or free in the bosom of the deep ; thus, the

oyster in all countries forms beds and banks of various

extent and thickness, horizontally placed, in which

at this moment they remain precisely similar to the

position they occupied in former ages, and almost

without any other admixture of different bodies ; this

fact is less evident in many other of the mollusca ; but

all the genera of molluscs living in the sand or mud,

vertically placed, must of necesMty form beds of their

spoils, since the increase ofnumber is made by a deposit
of the newly-born above the parents, who in course

of time become buried by their own offspring, and,

Ceritl cum.
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by rendering the distance between them and their

source of food too great to be reached by the limited

extent of their organs, are thus starved to death,
these shells, which were when living vertically placed,
assume gradually an inclined position by the super-
incumbent weight and the undulating action of the

water, are filled with sand or any other matter
in which they lived, forming those vast beds of

fossil shells which are everywhere existing in the

earth's formation, unbroken and even preserving all

their delicate characters. Other molluscs, whose
motions while living are unconfined by any thing but

local convenience or other circumstances inducing
them to remain within a limited range of locomotion,
are not ever buried in the sands permanently ; and
their shells after the animal's death, becoming the

sport of the winds and waves, are indiscriminately
rolled from one spot to another, or broken against
the rocks and corals of a submarine world, until they
are reduced to molecular portions, in their turn assist-

ing in forming new strata, in which the law of spe-
cific gravity is manifest, the heavier portions forming
the most dense beds, the lighter being uppermost ;

thus keeping up that compensating plan of infinite

wisdom, which has established that all things created

shall for a time perform their several functions of

creation, then pass away, yet continue under other

forms, to be necessary to succeeding generations, each

of their kind whether animal, mineral, or vegetable.
We shall not, perhaps, be deemed visionary in say-

ing, that it is by these beds, these deposits of cal-

careous matter, which in a long series of years, and
the continual pressure of others above them, combined
with the tendency of inorganic molicules, to solidify,

and even crystallise, thatmany rocks have been formed,

which now present no trace of their ancient organic
structure. On this subject we promise our readers

some interesting information, under the article POLY-

PUS, in which the coral formations will be described,

and found strictly illustrative of our present geological
view of the earth's formation, neither must the scep-
tical advance an opinion of the impossibility of such

being the fact by the limited number of molluscs we
know of, since they form but a trifling portion of

those we know nothing about, or have only seen a

few of, amidst the countless myriads with which
the depths of ocean teem, whose spoils of for-

mer races have accumulated slowly but surely

during the lapse of ages, beyond the power of man to

calculate with certainty. Molluscs exist, and ever

have existed, in all portions of the globe, no part of it

being without its tenants, whether on the surface or

beneath its elements,

Where the pool
Stands mantled o'er with green, invisible

Amid the floating verdure, millions stray ;

Each liquid too, whether it pierces, soothes,
Inflames, refreshes, or exalts the taste,
With various forms abounds. Nor is the stream
Of puresft crystal, nor the lucid air,

(Though one transparent vacancy it seems,)
Void of its unseen people.
Let no presuming impious railer tax,
Creative wisdom, as if aught was formed
In vain, or not for admirable ends.
Shall little haughty Ignorance pronounce
His works unwise, of which the smallest part
Exceeds the narrow vision of her mind.

Their numbers consequently depending upon the

range of locality ; and though we should feel dis-

posed to assert that species of the same family are

probably to be found in almost every climate such

as the Sepia and its congeners they certainly are far

more numerous in some countries than others, being

naturally influenced like every other animal by those

circumstances most conducive to its development,
growth, arid life.

As our knowledge of this interesting class of

animal existence becomes daily more and more unfold-

ed, we have in the same proportion increased cause to

adore the inscrutable wisdom which has dictated their

formation, and given to them important functions, all

tending ultimately to benefit mankind, and acting un-

seen in their operations, beyond such as must beascribed

to them in common with creatures more elevated, but

not more useful, in the scale of nature. We have slightly

digressed from the plan we had proposed ; but the

animal and its testaceous covering being so intimately
united in our point of view, we could not pass over .

the one without mentioning the other. We said that

the true principles of malacology might be best founded

upon a certain organic structure, but in this as in

every other part of systematic arrangement, the task

must rest with experienced zoologists, and very pro-

perly so, as systems are intended for masters, more
than disciples, as a whole, though indispensable to

the latter as an authority and instruction, in matters

where knowledge can only be derived from such

sources, generally unaccompanied by an opportunity
of judging their correctness beyond a very confined

portion of the subject. There is another well defined

character upon which the French naturalists particu-

larly have founded their system \>f malacology, it is

more easily examined, and presents the most satisfac-

tory conclusions with regard to the present possibility
of classing the naked with the clothed mollusca, under

one general distribution of classification. It is the

Respiratory Organs of molluscs ; from which the de-

nominations of the different orders derive their names,

in the system we have adopted, as the most natural

and most complete yet formed, harmonizing too with

the characteristic structure of the shell wherever it

exists. As it is obviously necessary that a work like the

British Cyclopaedia must be based upon eome gene-

rally acknowledged system, as applicable to the dif-

ferent branches of natural history it explains, we have

determined upon that which is universally now fol-

lowed by writers on malacology, having found their

judgment fully corroborated by our own experience ;

and though as we have and shall continue to point
out anything not strictly correct, or any new ideas

that subsequent information and daily discoveries

enable us to mention ; it is taken altogether, as perfect
in its principles, and as good in its classification as it

can well be, for no system can be quite so, or indeed

ever complete ; the very nature of our inquiries lead-

ing to new results, and carrying on those of other

persons to a far greater extent than they had observed

or had mentioned. The late eminent Dr. Woollaston

once told the author of this article that steam, and

the application of its powers to mechanical purposes,
was but in its infancy, and mighty as its operations
now are, they give promise of becoming yet more

prodigious. So with regard to the application of

science to the development of nature's powers, we
are but in our infancy ; and all that the united wisdom
of man has yet effected, does not amount to a calcu-

lable portion of the infinite wisdom displayed in the

smallest mechanism of nature, we can only go on,

sifting, sorting, and selecting, by actual investiga-

tion, and close analogous reasoning, approximating
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as it were all things living to something like a given
scale of structure ; but the mystery of mysteries
cannot, ought not to be discovered, for if it could,

man would cease to be what he is, and become

coequal with his Divine Creator.

We will here take an opportunity of remarking
that we do not affect to be able to throw many new

lights upon this science, being ourselves but students,

and the result of many years study of this branch of

Natural History has only tended to render us more
modest of our own abilities more humble in sug-

gesting an opinion sometimes adverse to that of our

fellow-labourers in the same field, but, nevertheless, we
feel it our duty to take advantage of their discoveries,

and, by actual examination or analogous reasoning
on our part, to verify the truth or point out the inac-

curacies that have existed ; indeed, were this not

done, mankind would remain stationary in their know-

ledge, and the mind unexercised, would sink into a

sickly state of apathetic feeling, inconsistent with its

nature, disgraceful to its attributes in a higher order

of enjoyment, that of looking up with reverential awe
to God the author of all, conlessing with humility
that there is

"
good in every thing." In the different

articles of malacology, under their alphabetical order,

we have pointed out any discrepancies that our expe-
rience enabled us to verify, but we trust we have
done so without that acrimony which unhappily but

too frequently tinctures a difference of scientific

opinion ; and we honestly assert that, in so doing, it

has not been from a spirit of self-conceit, or a wish to

erect ourselves into censors of other men's under-

standings, but with a view of diffusing encouragement
a spirit of emulation, as far as in us lies, to the

study of Natural History smoothing the difficult

path that leads to an acquirement of its principles
thus rendering it not only more in accordance with

nature's laws, but more inviting to nature's admirers

by its simplicity. Entertaining, too, a firmly-rooted
conviction of its utility in promoting the great end of

Christianity, and of its affording a never-ceasing
source of worldly gratification, perfectly compatible
with every man's more important duties of life in the

relative stations of society. We have, indeed, in our

times witnessed melancholy examples of miscalled

philosophers, whose writings exhibit extraordinary

proofs of mental powers, and the no less moral per-
version of them : such are happily rare, and a certain

antidote to the poison of infidelity can be always
readily found by those who truly seek it :

" Each shell, each crawling insect, holds a rank,
Important in the plan of HIM who framed
Tins scale of beings, holds a rank, which lost,
Would break the chain, and leave behind a gap
Which nature's self would rue." LepidojiU-ra, Jiritannica.

Having in our article CONCHOLOGY promised to

give some account of the system of Linnaeus, com-

pared with that now more generally, not to say uni-

versally, adopted, we cannot do otherwise than re-

deem our pledge, without however occupying our

pages in the present place with an uninteresting
detail of classes, orders, genera, and species, much
better exhibited in a tabular point of view. It is

also to be remarked that in every article relative

to malacology, we have invariably mentioned the

grounds upon which the Linnaean school must be aban-
doned in modern classification. We shall now, there-

fore, but very briefly state, that Linnaeus, having formed

his system of conchology upon the forms of the shells

with which the mollusca are most of them covered,
without reference to the animals themselves, but

very few molluscs, properly so called, of our time,
were either examined or described by him. During
the first nine editions of the works of Linnaeus, he
has not once mentioned molluscs, the animals now so

designated being distributed, the naked species in his

order Zoophytes, class Verities, or worms, and such as

were clothed with a shell, for the third order of the

same class, under the denomination of Testacece. In

the first he only distinguished the genera Tethys, with

that he classed the Holothurue, Lima.r, and Sepia,
which he placed close to the Hydra. In the second,
which was not even at that time divided into uni-

valves and bivalves, he characterised the genera
Patella, Cochlea, in which where included all the tur-

binated univalve shells. Cyprcea, Haliotis, and Nau-
tilus, for all such as he afterwards called univalves, and
under the name name of Concha he comprehended all

the bivalves. He, nevertheless, also classed among
his TestacecB the Ascidece, under the name of Micro-

cosmus.

In the tenth edition of Linnaeus, some augmenta-
tions were made, but the last during his life, the

twelfth edition, the class Vermes are divided into five

sections, in the second of which, under the denomina-
tion of mollusca, eight genera of true molluscs are

described, Ascidia, Limax, Aplysia, Doris, Tethys,

Sepia, Clio, and Scyllasa ; the third is nearly all devoted

to the Testacea, divided into multivalves, bivalves,

Conus generalis.

and univalves, the first containing Chiton, Lepas,
and Pholas ; the second comprised fourteen Mya,
Solen, Tellina, Cardhim, Mactra, Donaa; Venus, Spon-
ffy/iis, Chanta, Area, Ostrea, Anomia, J\Tytilits, and
Pimm; the third division, or that comprising the uni-

valves, is subdivided into two, according as the spire
of the shell w as regular or irregular, acute or obtuse,
as here figured in the Conus and Bulla. The genera

Bulla.

included were, Argonauta, Nautilus, Conus, Cypreea,
Sulla, Valuta, Buccinwm, Strombus, Murex, Trochus,
Turbo, Helix, Nvrita, Huliotis, Patella, and, bv a re-

markable singularity, the genus Teredo.

In characterising these genera, Linnaeus merely al-
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laded to some analogous naked molluscs, to which he

imagined the shell must have belonged, if the more

pnilosophical arrangement suggested by Adanson,
with which he must have been acquainted, had any in-

fluence upon the changes this edition proves him to

have made, it was but to a small extent, and that

principally in the greater number of genera of shells,

and a better description of the affinities of species ;

but the animal portion benefited but little, for \ve see

among his mollusca the Aphrodites, Terebella?, and the

Lerncea, which are articulated animals, associated with

the Holothuria, Asteria, and Ecldnce, which are radiated

animals. In the classification of his genera of Tcs-

tacece, the anomalies are far more numerous ; we will

not recapitulate them, as they will be found in the

alphabetical distribution of this work. In short,

every thing tends to prove that Linnaeus was not

properly impressed with a knowledge of the mol-

lusca, or only deemed them an object of secondary
consideration. With regard to conchology, Linnaeus

has created a nomenclature remarkable for its general

accuracy and perspicuity ; but, as we have had occa-

sion to remark, in common with some of his greatest

admirers, a language sometimes disgracefully offensive

to modesty, and not to be sanctioned at any period in

civilised society. It will be observed that the system
of Linnaeus has been as much assimilated as. pos-
sible to malacoloiry ; his genera constantly preserved,

though more naturally approximated, and the names of

species, in many instances, not at all changed, though
in this instance considerable reformation has taken

place. With this slight outline of that portion of a

system which will ever remain a monument of human

industry and talent, combined with a rapid view of the

changes which have taken place by the indefatigable
researches and writings of more modern authors, we
take leave of the article MALACOLOGY, once more re-

peating the impossibility of doing full justice to the

subject or to its commentators in the space necessarily

assigned us ; we will, therefore, only take credit for

having endeavoured to condense within our limits all

that appears instructive, and, more particularly,

indispensable to the student than to the scientific

master, who, having already overcome the first diffi-

culties, creates others for himself, resulting from

the new light his understanding has received. Thus,
no boundary can be fixed to knowledge : it were

easier to circumscribe the current of the winds and

tides than check its outspread : all that can be done

is to turn it to useful purposes and a wise end.

It may be well to add here that a subtype has also

been formed by the French naturalists, and called by
De Blainville MALENTOZOARIA, or articulated mol-

luscs. This group corresponds with the Linnsean sys-
tem of multivalve worms, omitting the genera Pholas

and Teredo, which are LAMELLIBRANCHIA. It contains

two well distinguished classes, whose species are in-

habitants of the seas of all countries, either fixed to

submarine bodies, or possessing a free range. The
first of these classes has evidently a considerable re-

semblance to the bivalve molluscs, as far as regards its

calcareous envelope, in which, by examination, pov-
tions may be found analogous to those of the Pholas,

and even to the tubular portions of other genera,
which circumstance probably induced Linnaeus to class

that genera with those, as well as from the position

of the head being downwards. There are also some

resemblances, not to call them affinities, with the En-

tomozoaria, in consequence of their possessing horny-

articulated locomotive appendages, generally branchial

at their base, becoming, towards the mouth, true den-

ticulated corneous jaws, upon which account they
have been placed in this subtype as an intermediate

passage to, or connecting link with, the Entomozoaria.

The second class of this subtype has an evident con-

nection, in many resjrects, with the Ccplialopods ; in

fact, the animals possess the power of ranging freely
and of climbing like them, and although no apparatus
of special sensation has been discovered, the general

configuration of their bodies is extremely analogous
to that of the PhyllidicE, as there is, for example, a

masticatory process, not very dissimilar to the Patella ;

but the most important difference may be remarked
in the articulated disposition of the back of the pro-

tecting shell, and of the bundles or tufts of hair-like

bristles ; these, however, are each of them tubular,

and doubtless acted upon by distinct muscles, as feel-

ers or weapons of defence : the median termination

of the intestinal canal resembles the animals of some of

the Chetopods of the Entomozoaria, and, among others,

the Aphrodites. Thus, it may be said, that the pas-

sage from the Malacazoaria to the Entomozoaria is

effected in two series from the Acephalophora to the

Heteropoda by means of the Nematopods, and the

cephalous molluscs to the Chetnpods by the Chiton, so

that the two classes united in this subtype of molluscs

are necessarily very different in themselves, but essen-

tially conducive to illustrate the chain of natural gra-
dation from this division to the next immediate one of

nature, according to the position they now hold in

the scale of creation. In the first class of the sub-

type, the first is that of NKMATOPODA, Cuvier, and

Lamarck's CIRRHIPODA ; it includes, first family,

Conia radiata.

Lepidacea, second family Ealanidca, of which the
Conia radiata, here figured, is an example. Second
class POLYPLAXIPHORA, contains the genus Chiton

Lamarck's Oscabrella and Chitonellus.

MALACOPTERYG II jointed fins. The se-

cond section into which Cuvier divides the true

fishes, and which consists of three orders, the prin-

cipal distinction of which is the arrangement of the

ventral fins. The grand character of the division is

that of having the rays of the fins jointed or com-

posed of several pieces. Those fishes are very nume-
rous, and comprise some of the most valuable genera,
both of the fresh waters and of the sea. A list of

them would be uninteresting as well as long ; and
therefore we must refer to them generally in their

alphabetical order.

MALACOSTRACA (Leach). One of the

primary divisions of Crustacea, having the shell or

carapax of a hard calcareous nature, and comprising
the crabs, lobsters, &c., forming the first subsection

Podopthalma, with the eyes on foot-stalks ; and the

wood-lice, &c. (Isopoda, Amphipoda, &c.,) forming
the second subsection Ednophthahna, having the eyes
sessile. See CRUSTACEA.
MALAY APPLE is the Eugenia Malaccensit of
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Linnaeus, a fine ornamental tropical fruit- tree,culti vated

in its native country. The flowers are ieosandrious

and the plant associates with the Myitaccee.
MALCOMIA (R. Brown), a genus of annuals,

several of them very pretty ornaments of the flower

garden. They belong to Crudfens, and one species
has been loiiir known as the Virginia-stock seeds.

MALENTOZOARIA. See MALACOLOGY, of

which it forms the subtype.
MALLOW is the Malva of botanical authors ; a

genus of plants found in every quarter of the globe.
The European species arc mostly annuals. The South

American are for the most part under shrubs ; and
the African, especially those found at the Cape of

Good Hope, are evergreen shrubs. They are all

easily increased.

M ALPIGHIACE^E. A natural'order, containing
above thirteen genera, and nearly four score species.

They are all tropical, and consequently are kept in our

stoves in light loamy soil, and propagated by cuttings.
The genera included in this type, are small trees or

shrubs, with apposite or alternate leaves, in general
with stipules, and without dots or punctures. The
inflorescence is axillary or terminal, solitary or aggre-

gate, often racemose, the pedicles having bractes,

and sometimes articulated, and the flowers regular and
united.

The calyx five-sepaled, slightly connected by their

claws, often glandular and persistent. Corolla is of five

petals, which are free and inserted below thegermen.
The stamens are definite, seldom less than ten ;

the filaments free or connate ; the anthers erect,

roundish, two-celled, and opening lengthwise by
chinks. The germen is formed of three united car-

pels, one or several celled ; ovules solitary or pendu-
lous, the styles distinct or connate, and the stigma
headed. The fruit is succulent or dry, three or one
lobed and celled, the seeds solitary, with or without

albumen.
Of the uses or properties of these plants, there is

very little known
;
several have fragrant flowers, and

the bark of some is bitter and astringent. The fruit

of the Malpighia is eatable, and commonly known as

the Barbadoes cherry. That of M. gtabra is esteemed
in the British West Indies and on the American
continent. M.saccharina is the sugar plum of Sierra

Leone, and is brought in great quantities to the mar-
ket in Freetown ; and M, punicifolia, the bark of

which is astringent, and the fruit when preserved deli-

cious, yields a gum resembling gum-arabic. M. urcns,

sctosa, and several other species, have leaves thickly
armed with stinging hairs, like those of the Mncnnn

pruriens, its fruit is insipid, but the bark is astringent.
The order contains the following genera: Tribe 1.

Malpighia, Byrsonima, Bunchosia, and Galphimia.
Tribe ti. Gacrtnera, ThryaHis, and Asicarpa. Tribe 3.

Hirci'a, Tnoptcria, Tetrapteris, Bannisteria, Hetero-

ptem, and Vitlmmtnin.

MALTHINUS (Latreille). A genus of coleop-
terous insects, belonging to the family of Tclephoridcs,
and distinguished by having the elytra shorter than

the abdomen, and consequently not covering the

wings when folded ; the last joint of the palpi is ovoid.

These are small active beetles frequenting flowers,
and often of a pale colour, with yellow tips to the

elytra. There are about a score British species.
MALVACEAE. A natural order containing twenty-

two genera, and above three hundred and ninety-one

species. Some of the most splendid flowering plants

belong to this order, as the Althaeas, the Sulas, and the

Hibiscuses. Many are esculent and nutritive, and
almost all are innocuous. The Gossypium which
furnishes the cotton wool of commerce is found in this

order, and many are medicinal as well as dietetic.

They are herbs, shrubs, or trees, with alternate simple
leaves, petiolate, stipulate, and for the most part
covered with stellate down. The inflorescence is

axillary or aggregate, and the flowers regular and
united. The calyx is five-sepaled, supported by
larger or smaller bractes ; a torus surrounds the base of
the germen, and bears both the petals and stamens.
The petals are equal in number with the sepals, and
are exserted alternately with them. The stamens are

indefinite, filaments monadelphous, and the anthers

one celled, kidney-shaped, and burst transversely.
The germen is formed of several carpels set round the

axes of the flower, more or less distinct, and one or

many seeded. Styles equal in number to the carpels,
distinct or united, and the stigmata variable.

Botanists arrange this order in two divisions. The
first has the calyx double, and contains, Mai-ope,
Malva, Nuttallia, Ketaibelia, Althaea, Lavatera, Ma-
lachra, Urcna, Pavonia, Mrtlva viscits, Lt-brelonia,

Hibiscus, Thespesia, Gossypium, Redoutea, and Lopi-
inia. The second division has the calvx simple, and

comprises, Palavia, Cristaria, Anoda, Periptera, Sida,
and Lagimea.
MAMMALIA, (animals which suckle their young

with milk, furnished by the mamma;, or teats, of the

females). These constitute the most characteristic

order in the animal kingdom, and have the system
of sensation most perfectly developed. In common
language they are termed quadrupeds, or four-footed

animals, but this term is not correct, inasmuch as all

birds, and many reptiles and fishes, have four ex-

tremities, analogous to those of the mammalia,
though differing from them in various particulars,

according to the modes of their action and the

elements in which they live. Linnaeus was the

first who applied the name mammalia as a general

expression for them ; and no name could have been
more happily applied, inasmuch as it is common to

the whole, and can be applied to no other animals
whatever. It was long thought that the ornitho-

rhvnchus of New Holland, which has the mouth
formed like the mandibles of a duck, and a single

opening to the body as in birds, formed an exception
to this general law ; but more careful observation has

shown that this animal suckles its young with milk,
as well as the more characteristic mammalia.

All the mammalia have a double heart, with two
ventricles for propelling the blood, on esystematic or

propelling it over the whole body, and the other

pulrnonic, or sending it to the lungs ; and they have
also two auricles as appendages to the heart, one for

receiving the blood from the lungs and transmitting
it to the systematic ventricle, and the other for

receiving the blood from the system generally, and

transmitting it to the pulmonic ventricle. The blood
of all is red and warm, but differs in its temperature
in different species. It is aerated wholly in the lungs,
and not partially by air cells or the coats of the

arteries as in birds, and it is more minutely distributed

over the system than in any other class of animals.

They have also the nervous system, upon which, as

we usually suppose, sensation and animal intelligence
more immediately depend, much more developed than

any other animals ; and therefore, though there are great
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differences among them, they are, taken altogether,
much more intelligent, docile, and capable of train-

ing, than any of the other animals.

They are also the animals which are most useful

to man ; and, if the expression may be allowed, they
are most kindred to him. They bear a part with him
in his labour, their flesh supplies him with his best

food, and their covering furnishes him with his wannest
and most wholesome clothing. They also show
attachments to man which are not shown by any
other animals ; and many of them have their affection

unshaken by even very severe chastisement.

Mammalia are also more easily studied than any of

the other classes of animals. They, generally speak-

ing, are, like ourselves, inhabitants of the surface of

the earth ; for though a few live habitually in the

water, a few others underground, and a few others still

make their way through the air by means of flying

membranes, yet the characteristic locality of the whole

mammalia is the surface of the ground. Generally

speaking, too, they do not retreat into holes and

hiding places, as is the case with most ground animals

of other orders ; they come out openly, and in the

majority of instances, to the day, so that their man-
ners are much more easily studied than those of any
other animals.

The mammalia have accordingly attracted the

attention of mankind in all ages. We find some of

the most beautiful allusions to their habits in the

writings of the prophets and poets of the Jews, which

leave not the least doubt that, whether they had a

regular system of the natural history of mammalia
or not, they were well acquainted with the nature of

the animals.

That the Greeks and Romans, and other civilised

nations of antiquity, paid great attention to this

department of nature there is no reason to doubt,

though the fragments of their science which have

been handed down to us are very imperfect, and in

many instances ridiculous. We must not, however,
blame them altogether for this ; for the greater num-
ber of their works are lost, and of the few that remain

the major part have been vitiated by the ignorance
of transcribers. It was somewhat unfortunate for the

science of the ancients that their language was an

object of study in the middle ages, and at the first

revival of learning, when the world was destitute of

anything worthy the name of science. The conse-

quence has been, that transcribers have greatly vitiated

the works of the ancients, and they have vitiated

none more than the works on natural history ; for

they have in many instances so blended together the

fanciful allegory of the poet and the true story of

the philosopher, that they have turned the whole into

something approaching to the ridiculous. Notwith-

standing the great learning, and the pure and com-
mendable spirit with which the Sacred Volume was
rendered into English, in which form it has probably
communicated more real knowledge to the people of

this country than all the other volumes that ever were

written, it is to be feared that there was a sad defi-

ciency on the subject of natural history, and that

many of the animals as well as the plants which are

called by names familiar to us, are not the same

species which we call by those names. These, how-

ever, are matters which, though they must be regretted,
cannot be repaired.

Among the ancients, the name of Apuleius stands

high as an investigator of the animgl kingdom, and of

the mammalia in particular ; and it is reported of

him, that he not only encouraged others to bring to

him animals of all kinds, in order that he might study
their structure, but that he himself made many long

journeys for the same purpose. These works are

lost, however, as are those of most of the earlier stu-

dents of nature ; and this is much to be regretted,
because it is possible that some of those races of

mammalia which are now extinct, and found only
monumental in the dust, may have been living at the

time when those ancients composed their treatises.

Of the ancients whose labours are partially known to

us, the foremost in respect to the mammalia are Aris-

totle the Greek and Pliny the Roman ; the former a
most acute thinker and original inquirer, and the

second a very laborious but credulous compiler.
When we think of the labours of Aristotle in the field

of nature, we cannot help associating with his name
that of Alexander of Macedon, who perhaps more

truly deserves the name of "great" than any conqueror
that ever drew sword. Trained under the Stagyrite,
and deeply imbued with that love of knowledge and
of nature, and that high tone of feeling which such a

tutor was calculated to inspire, the Macedonian hero

always sought to benefit as well as to conquer ; and

though other things are said of him, it is true that he
lost his life by a marsh fever, when occupied in a careful

investigation as to how the fens in the neighbourhood
of Babylon might be drained, and the navigation of the

Euphrates improved, so as to admit vessels of burden
to his favourite city.

When, on the death of Philip, Alexander set out

on his grand Asiatic expedition, his philosophic tutor

declined the hardships of a camp, and preferred the

philosophic ease of a residence at Athens. But under

these circumstances the pupil and the preceptor did

not forget each other ; for there perhaps never was
monarch so zealous in promoting science as Alexander.

He employed, at an enormous expense, and in all

parts of the world over which his sway or his influence

extended, many thousands of persons, for the purpose
of collecting animals and transmitting them to Aris-

totle, in order that that eminent philosopher might
render his account of the living world as complete as

possible. Every one knows of the severe penalty
under which Alexander forbade his army to kill or

even disturb the peacocks of India ; and it is also

pretty well known that our first tolerable account of

the animals of that most abounding laud was attained

by him and his followers.

There is in the popular mind a strong prejudice

against Aristotle ; and in so far as his philosophy of

the mind was concerned, this prejudice is well founded.

But we must not blame Aristotle for this, we must

blame those who blindly followed him when he ought
not to have been followed, and made his philosophy

occupy a place which, in the nature of things, it

could not with justice occupy. Without revelation

there could have been no proper system of intel-

lectual philosophy, because the nature and the exist-

ence of mind are revealed truths ; and therefore to

set up Aristotle in Christian colleges was exactly the

same kind of absurdity as it would be to set up the

idols of the Greeks in Christian churches. But these

matters have nothing to do with Aristotle as an ob-

server and describer of nature ; and in so far as these

are concerned, to us unquestionably he is the father

of the science, and as such entitled to our warmest

gratitude. There is every reason to believe that as
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they now appear, the works of Aristotle are reall)

vitiated ; because, while in one place they display the

most cautious and scrutinising philosophy, where, to

a less powerful mind, there might have been the

most ample scope for romance, they in other places

display abundant romance and absurdity upon sub

jects where it would not have required the genius o:

an Aristotle to see the truth. It is pretty evident

however, that the present order of his writings is not

the original one in which they were given ; and there

is reason to suspect that many spurious passages
have been interpolated both by ignorant and by de-

signing transcribers, and also that much of the sterling
matter has been lost in the course of time. These
evils are no doubt much increased by the circumstance

of Aristotle not being really the author of these works

which have been handed down to us under his name.

He was too much occupied in study for being an

author ; and thus he himself committed but little to

writing ; and accordingly, the works which bear his

name were compiled after his death ; in addition to

which, they were, subsequently mangled by a host of

commentators.

Under all these disadvantages we must view the

labours of this illustrious expounder of nature ; and

even then all that has come down to us is a mere

frairment. He is understood to have composed fifty

volumes or books on the history of animated nature ;

but of these only nine have been preserved. He
lays down in his writings certain points of difference

and resemblance observable among different ani-

mals, and then notices historically, and in detail, their

general relations and characters. The sensible cha-

racters he deduces from the size, colour, and other

external characteristics of the animal ; from the num-
ber and position of its members, their dimensions,

movements, and forms, with their comparative ana-

logies or discrepancies ; and illustrates his statements

by numerous examples. His remarks also on their

niodes of life, their general economy, and various

functions, seem to have been the result of the most

accurate observation ; and some of his positions which

we once considered either fabulous or erroneous, have,
on mature investigation, been found to be in perfect
accordance with the phenomena of nature. He is

believed to have been engaged in the dissection of

animals, either with his own hands or by an assistant ;

and when the versatility of his talent, his unwearied

diligence and research in acquiring an intimate know-

ledge of his subject in whole and in detail, is taken

into account, it is not to be wondered at that many
of his observations should stand the test of the strictest

scrutiny, and that the student of natural history
should still approach with reverence the relics of a

system of which this great man may be said to have

been the founder.

In point of eminence among the ancients, Pliny
stands next to Aristotle ; but he was a genius of very
dilFerent character ; for if Aristotle may be styled the

father of inquiring and scrutinising naturalists, Pliny

equally deserves the name of the father of compilers ;

and upon every branch of knowledge connected with

nature, we are indebted to Pliny for a vast number
of valuable observations, which otherwise would have

been lost, so that one knows not whether most to

admire the original acumen of Aristotle, or the second-

hand laboriousness of Pliny. The variety and extent

of his information is proved by the numerous host of

authors whom he quotes ; and he himself tells us

NAT. HIST. VOL. III.

that his materials were extracted from two thousand
volumes, which circumstance gives one some idea of
the extent of his reading. The preface or dedication
of his celebrated work addressed to Vespasian,
though not altogether devoid of pedantry and con-

ceit, exhibits every internal symptom of genuineness ;

but. the first book, which consists of little else than a
table of contents and authorities, is of a great deal
more questionable authenticity. In one point of view
the work may be considered as perfectly methodical.
It begins with a general survey of the universe, em-
braces a geographical account of the terraqueous
globe, of the history of man, of aquatic and terrestrial

animals, of vegetables and minerals, of medicine and
the arts, together with a vast variety of collateral

and incidental subjects ; and the entire production,
even in some of its less interesting parts, is inter-

spersed with anecdotes and philosophical reflections

of at least a very pleasing character. It is true that

large portions of the work can be considered only as

compilations from the productions of others ; but its

general arrangement, as well as some of the details,

together with its bold and nervous style, stamp the

performance with an originality and dignity of exe-
cution. The style, however cannot be said to be
either so pure or correct as it is bold and nervous.
There is a striking combination of scepticism and

credulity manifested on some occasions ; but the
marvellous stories recited by the author are generally
founded on the testimonies of others ; while those
matters which have come within the scope of his own
personal observation, are faithfully described, and
there does not seem to be the least intention on his

part to lead the reader astray. Some of Pliny's
assertions also, which were formerly viewed as

fabulous, have been corroborated by more recent
observation and experience.

Oppian, in his poem of Cynegeticon, describes the

manners, dispositions, and economy of many of the

quadrupeds, which he introduces in lively colours ;

and though the nature of his work does not admit, of

anything like systematic observance of order in their

classification, he shows an intimate acquaintance with
the principle on which this ought to be based. He
enerally rejects those stories which are tinctured
with the marvellous, though a poet of a fanciful

magination.
/Elian wrote a treatise " On the Nature of Ani-

mals," consisting of seventeen books ; but it is totally
destitute of arrangement, and outrages every prin-

ciple even of nomenclature and truth of description,
indeed, the only subject the writer seems to have had
n view is, to exhibit the manners of animals with
elation more or less aimed at the moral qua-
ities of mankind ; and with a few undeniable facts

ic mixes up a variety of fictitious matter. He how-
ver, takes care generally to quote the authority on

which he gives these fictions ; and is at some pains
to impress upon the reader his own want of faith in

them.

In the dark ages which followed the downfal of the

Roman empire, and buried the human mind for a long
time in the very depths of superstition, natural history
was as much neglected as any other of the sciences.

Among the most celebrated of its restorers, it would
be injustice to pass over the name of Conrad Gesner,
whom the celebrated Boerhaave styles

" a monster of

erudition ;" naturally feeble in body, and rendered

still more so by his experiments, the life of this illus-

G
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trious man must have been a life of pain and sorrow.

It was also a comparatively brief one, for he died, in

the forty-ninth year of his age, a victim to the plague.
But notwithstanding the painfulness and the brevity
of his life, Conrad Gesner was one of the most

extraordinary men whom the annals of the race con-

tains ; and what he did under severe bodily sufferings

and pecuniary privations, may serve to put to shame
hundreds of pretended philosophers who dwell at

ease, live in plenty, and repay the advantages which

they enjoy by doing nothing. The feeble body of

Gesner did not prevent him from exploring the Alps ;

and though he was often obliged to write for his

bread, he contrived to establish and support a bota-

nical garden, and in addition to this, he was the first

who established a regular museum of natural history.

He contrived to collect a most valuable library, and

amid all his difficulties to keep employed a painter
and engraver to record his own personal discoveries.

He may, in fact, be said to be the modern father of

natural science ; for it was under him that natural

history, degraded as it had been during the middle

ages, rose to the rank of a department in philosophy.
The works of Gesner are exceedingly voluminous,
and would astonish many of the small authors of

modern times, who deem the production of two or

three little volumes an effort. Among the rest of his

works there are four folio volumes on the history of

animals, compilations in great part, but combined with

a commentary, which shows that Gesner had made
himself master of all that had been handed down
from earlier times upon the subject ; and though
his accounts are in many instances blended with fable,

they are always amusing, and generally speaking
instructive.

Gesner had a contemporary every way worthy of

him in Aldrovando, who was Professor of Botany in

the University of Bologna. This eminent man de-

voted his time and his talents, and expended his

fortune, in the advancement of every department of

natural science ; and he did so with a zeal and per-
severance to which there is scarcely any parallel in

the annals of philosophic investigation. He visited

many countries for the express purpose of becoming
acquainted with their natural productions, in order

that he might describe them faithfully as they exist

in nature ; and in order that the results of his labours

might not be lost, he employed, for at least thirty

years, some of the most eminent draughtsmen and

engravers of Europe. His collections in natural his-

tory were most extensive, and laid the foundation of

that museum of natural history which is still one ol

the .chief attractions Qf the university of which he

was so great an ornament. Though his classification

is in-many respects faulty, and his accounts of animals

are often vitiated by fabulous and superstitious narra-

tions, yet in general his descriptions of whatever

came under his own notice are exceedingly correct ;

which clearly proves that the errors and absurdities

in his works are not faults of himself, but of the times

in which he lived. His works, or at least the works

which bear his name, amount in all to thirteen folio

volumes ; but he is answerable for only six out of the

thirteen, for the remaining seven were compiled from

his manuscripts after his death. As is the case will

Gesqer, so Aldrovando was in a great measure a

compiler ;. and there is no doubt that both the one
and the other, in many instances, sacrificed their own

judgment to the absurd taste of the age. That taste

hen ran strongly upon the implicit copying of ancient

minorities, without inquiring as lo whether the state-

ments of those authorities were founded in reason or

lot. This fetter of the understanding was no doubt
at first sacerdotal ; and the priests of an unreasoning
and therefore unmeaning faith, finding that they had
succeeded in chaining down the human mind in mat-

ters of religion, naturally laboured to do the same

upon every subject in which thinking is concerned.

This was the fatal moral and mental slavery of the

middle ages ; and, for breaking the fetters of this

slavery, the religionist and the philosopher are equally
indebted to Luther and his illustrious compeers. It

could hardly indeed be otherwise ; for those who,
from the most worthless motives, stood between their

fellow men and the revealed word of God could not

fail to stand between them and the God of nature as

exhibited in his works. Those times have, however,

happily for the world, now gone by, and it behoves
us to be tender of the errors and frailties of those

who aided in breaking the fetters.

In noticing those by whom the knowledge of the

mammalia has been promoted, it would be injustice
to pass over the name of Johnston. He was a Polish

physician, but travelled over most countries of Europe
for the purpose of examining the animals which they
contain, though the works which he has left recorded
are in substance little else than abridgments of those

of his predecessors.
At this period of the history of the science, we,

however, come to a name which it is impossible for

any lover of nature to pronounce without the highest
veneration the truly illustrious John Ray, the real

father of natural history in Britain. Ray devoted

fifty laborious years to the study of natural history,
more especially zoology, and peculiarly the mam-
malia ; and whatever he touched was touched with

the hand of a master- His Synopsis is the first regu-
lar and philosophical system that appeared ; and in

proportion to the knowledge then attainable, we may
perhaps say that it could not have been better. Ray
was a thorough and searching philosopher, and at

the same time a most admirable master of language ;

so that his brief descriptions often contain more than
the laboured and lengthened details of more modern
authors. Ray too studied nature in the proper spirit,
and of all the works which have appeared expressly

upon the subject of natural theology, there is perhaps
none equal in purity of spirit and depth of philosophy
to Ray's

" Wisdom of God in the Works of Crea-
tion." It is perfectly refreshing to revert to such a

man, and we know not where the lamp of natural,

history can be so purely or so successfully kindled in

the young, as at that unextingtiishable radiance which
this most illustrious of British naturalists has left be-

hind him ; nor would it be fair to omit that Ray was
as zealous for the civil and religious liberty of man as

he was for the true knowledge of nature. He suf-

fered, and suffered severely, under the mental bondage
of a most illiberal and bigot reign ; and perhaps no

expression of triumph is more sincere, and at the

same time more touching, than that which John Ray
expressed because he had lived to see the revolution

in 16^8 ; and what adds to its value is that it was us

pure as fervent, for John Ray neither sought nor re-

ceived, nor in all probability would have accepted

any office of emolument, or any favour from any
government upon earth, how much soever he mijrht

have admired its principles. It is one of the proudest
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boasts both of England and of natural history, that

John Ray was an Englishman and a naturalist.

Many minor names appeared in the interval ; but

we can scarcely pause to notice any between Ray
and Linnaeus, This was a man of the most sterling-
merit

; and though his system is not exactly applica-
ble in the present state of knowledge, it is unques-

tionably before the age in which it was written ; and

though many parts of the writings of Linnaeus are

fanciful, and some of his names and classifications

more poetic than natural, one cannot help admiring
him as one of the most successful labourers in the

field of natural history, and one whose very errors

have been lights to show the truth, after those struc-

tural peculiarities of animals which were but ill known
in his time had been illustrated by others.

Subsequent to Linnaeus, we have to mention natu-

ralists, or at. least writers on natural history, of a

very different class ; but yet who, though they per-

haps did injury to zoology as a science, promoted the

love of it among the people generally. At the head
of this class we must place Buffon, whose fascinating
volumes are so well known to most readers. That
the style of those volumes is very inviting must be

admitted, and the assistance which Buffon received

from Daubenton, especially in the anatomy of the

mammalia, gave considerable value to that part of

the work ; but unfortunately Buffon was quite wild

as a theorist, and, generally speaking, his specula-
tions are of the most visionary nature, and even
where his observations are valuable there are no
means by which they can be generalised, so as to

turn their value to account. Pennant was a most
laborious observer, or at all events, describer ; but

lie brought to his work a deal of credulity, arid freely

gave to the world whatever he himself believed.

Shaw, of the British Museum, was not much better,

if indeed he was as good ; but his situation gave him
various opportunities of being the first introducer of

new subjects to the attention of the world, though he
was loose in his nomenclature, and equally so in his

descriptions. Goldsmith, and the rest of that class,

who, though fascinating writers, must be acquitted of

any general knowledge in natural history, may be

passed over with little notice. That they promul-
gated much error and absurdity is perfectly true, but

perhaps it is equally true that the charm of their

writings has invited to the study of nature many per-
sons who otherwise would have remained ignorant
of it. In more recent times the science of zoology

generally, and that of the mammalia in particular,
have been more fortunate, because the structures of

the animals have been studied at the same time with

their manners ; and comparative anatomy and physio-

logy have 'gone hand in hand with description, so

that the functions of the different animals and the

places which the}' hold in nature have been ascertained

with a very great degree of precision. The establish-

ment of zoological societies has contributed greatly
to the promoting of correct knowledge with regard
to the mammalia ; and perhaps there is no society
which has done more service to the cause of science

in this respect than the Zoological Society of London.
Its committee of science is composed of some of the

most accurate observers and the most skilful com-

parative anatomists and physiologists of the age ;

and as their labours are carried on purely from love

of science, and not with a view to any personal
emolument or aggrandisement, they are the more
meritorious.

In noticing the different labourers in this depart-
ment of natural history, it would be unjust to pass
over the late Baron Cuvier, one of the most eminent
men perhaps that ever devoted himself to this or to

any other science. Profoundly skilled in anatomy
and in animal mechanics, Cuvier analysed the subject
down to the ultimate principles ; so that while his

arrangement of the mammalia is the most simple that
ever was propounded, it is at the same time the most

profound ; and though it would be injustice not to

state that there are in Cuvier a few trifling errors in

the details, the wonder is that his view of animals is

at once so brief, so comprehensive, and so accurate.
We shall not enter farther into the progress of the
science of the mammalia, or the notice of those by
whom that science has been promoted, for the names
in these latter times would fill volumes ; and our

object "is merely to show the general interest which
the subject has attracted in all ages. In order to be
as brief and at the same time as perspicuous as pos-
sible, we shall arrange the few observations which
we have to make on those interesting animals under
different heads.

SECT. I. GENERAL STRUCTURE OF MAMMALIA.
Though, in one or other of their species, the mam-
malia are adapted to every locality on the globe,
from the margin of the snows on the mountain top to

the free range of the wide ocean ; and though in

consequence of this there is necessarily a great diver-

sity of structure among them, so that each may be
fitted for its own locality in the best manner possible ;

yet there is a general type which runs through the

whole, and distinguishes them from all other animals.
This type is not confined to the mere external shape
of the animals ; for it runs through every part of

them ; and the solids, the soft parts, and the cover-

ings of the mammalia are all easily distinguishable
from those of any other animal. This general type
is, however, much more easily understood than de-
scribed. It is difficult to give expression to it with-

out falling into the description of some particular
'

species, and by this means rendering it inapplicable

j

to others. Still it is necessary that every one who

I

pays any attention to those animals (and who does not

; pay attention to them ?) should have at least a general
! knowledge of their common structure, in order to

judge of such individuals as may present themselves,
and to perceive how finely their varied structures are

adapted to their several habits in nature.

All the mammalia are symmetrical animals, divis-

ible upon a mesial plane into two sections, which are

the exact counterparts of each other, the one turned
to the right hand and the other to the left. Some of

the internal parts are not exactly divisible upon this

plane, because these are soft, and often bent and con-

voluted, so as not to be divisible exactly upon any
plane into symmetrical parts ; but all the external

parts, and generally speaking all the solid parts, of

the structure are thus divisible. If the part is single,
the plane passes through the centre of it ; but if it is

double, the two portions are situated at equal dis-

tances from the plane. It passes through the centre

of the head, dividing the nose and mouth equally, and

having an eye and an ear on each side of it. It

passes through the centre of the spinal column in the

back, and through the middle of the sternum or breast

bone, and that of the abdomen on the opposite side;

or, as we say, speaking with reference to the general

position of mammalia, the under side of the animal.

G2
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If the vertebral column terminates in a tail, which it

does in most of the genera, though not in them all, the

mesial plane also divides that to its very extremity.
In walking animals, when on level ground the mesial

plane is perpendicular to the horizon ; and it is in

this plane that the progressive motion of the walk-

ing and the swimming mammalia is performed. If

the foot is only a walking foot, and cannot lay hold

or be brought to the mouth of the animal, or perform
some other peculiar function, then the foot has com-

paratively little motion but that of being extended
forward or drawn back in this mesial plane.
Thus it is of importance to attend to this plane in

the animal structure, because it presents us with the

simplest view which we can have of the mechanical

action of an animal. When we say
"
mechanical," we

must not be understood as having the least intention

to revive the old error of supposing that animals are

machines ; though the moving of any organ of an

animal, and the progressive motion of an animal

itself, are, when considered simply in themselves,

purely mechanical ; and we leave the mechanism of

the matter behind us, and come to the essence of the

animal, when we consider the impulse by which the

organ or the whole animal is put in motion. With
this explanation, the words " animal mechanics" may
be used with the strictest propriety in describing both

the general structures of animals and their adaptation
to general habits, and the particular structures of

organs and their adaptation to specific uses in the

economy of the animal. In doing this, while we
leave the subject of animal life the unseen spring
which puts the machine in motion out of the ques-
tion, the structure of the mammalia becomes one of

the best studies that we have in practical mechanics ;

and though it is impossible to find out the precise
use of every little peculiarity in the forms of the parts
of animals, yet we always find, that when the animal

is properly grown and in vigorous health, it exhibits

a perfect model of mechanical economy. Every part
of it is strong enough for the office it has to perform,
and heavy enough for possessing the requisite sta-

bility in the performance of it, and this, not only in

the ordinary circumstances of the animal's life, but

also under a very considerable extent of contingency,
so as to make it bear up against those changes in

nature which appear necessary for the welfare of the

whole system. But, at the same time, no strength is

wasted, and no member is overloaded. The active

principle of the animal has, therefore, in the organi-
sation, the most extraordinary machine which we can

imagine ; and this machine is self-supported and self-

moving, grows from an embryo by its own vital

energy, and is capable of reproduction. Keeping
out of view, in the mean time, the vital action of the

animal, and also those instincts or impulses which
stimulate it to the various external actions which it per-

forms, we may say that the mechanical action of an

animal in general consists in moving the weight of

its own body, or of some part of it. Many animals, no

doubt, do carry other things besides their own weight,
in a state of nature as well as in a domestic state, but

the natural cases of this are so few, and the fact itself

blends so naturally with the consideration of the

animal moving its own body or the parts of its own

body, that this general action may be held as includ-

ing the particular one.

Although, as we have already said, it is difficult,

if not impossible, to form a general notion of the struc-

ture of the mammalia by referring to examples ; yet
when we consider that the moving of its own weight,
or of itself and some supplemental weight, is the prin-

cipal action of all the mammalia, and, with the excep-
tion of those which have flying membranes or swim-

ming paws, all mammalia take their motions from the

earth, or from some other solid, as a fulcrum of resistance,

we have one step toward the adaptation of the whole
structure of the animal to the performance of this action.

The motion of the animal must, of course, be either

slower or quicker, taken in the general habit, which

may in all cases be said to consist in seeking food,

though there are many animals which move slowly
when feeding, but which are yet capable of very swift

and long continued motions ; but when even this is

the case, the animal has always some second purpose
which is necessary for its subsistence or its safety.
In many cases, the food of the mammalia, and es-

pecially that of those species which congregate in large
herds, is seasonal in many places, and although mam-
malia cannot migrate over long distances and cross

seas, as the birds can which make their passage
through the air, yet there are many parts of the world
where wild mammalia are under the necessity of mak-

ing pretty long seasonal journeys, as is the case with

the antelopes and other animals on the borders of the

deserts, and, generally speaking, in all countries

which, from periodical rains, are very fertile at one
season of the year, but burned up with drought at

another : all animals which are placid in nature are

swift-footed, though when browsing on a good pasture
their motions are comparatively slow.

Another necessity which animals of the same kind

have for swift motion is, that they may be able to

escape from their enemies. Many of them, when

pushed to extremities, can defend themselves with

great resolution, but still the general means of safety
with them is flight ; and the predatory mammalia,
which are set over them in a state of nature to regu-
late their numbers, are all liers in wait, and not fol-

lowers of their prey by swiftness of foot. The addi-

tional powers of motion with which mammalia are

endowed for the purposes of migration and safety,
are characters of the particular race however, and
not of the general structure, so that we may consider

slow motion and quick motion in the natural and
usual mode of rinding their food as two limits between
which the simple and general motion of all mamma-
lia may be considered to lie.

It must not, however, be supposed that the quick-

moving animal performs more motion upon the whole
than the slow-moving one ; for it will generally be
found that the continuance of the motion is inversely
as the rapidity of it. The beast of prey, the lion or

the tiger for instance, springs at once on its victim

with the swiftness of an arrow, and it feeds ravenously,
so that in a very short time its hunger is satisfied, and
it lies down and dozes in a state of perfect inaction,
until it is again aroused by hunger. The grazing
animal, on the other hand, when it is on a bare pas-
ture, grazes all day long, and proceeds constantly
onward with a comparatively slow motion.

We might expect some difference, not merely in

the structures but in the textures of animals, which

vary thus much in their most general action, and we
accordingly find that such is the case. The bones of

the animal which makes the violent momentary rush

upon its prey, and then reposes, are harder and
heavier than those of the slow-moving animal. They
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also bear, generally speaking, a less proportion to

the quantity of flesh ; and the flesh, including all the

membranous and cellular tissues, as well as the mus-
cular or fibrous parts, is much more hard and compact.
The flesh, for instance, of an old ox, or an old sheep,
which has been left nearly to nature in a suitable

pasture, is tender and juicy, while that of an old lion

is as tough as cables.

There are great gradations in this respect ; and

perhaps the instances which we have taken form

nearly the extreme limits among the more character-

istic mammalia ; but we invariably find that as the

animal approximates the typical one, which moves

vigorously but briefly, there is a spareness and con-

densation in all the soft parts; and that in proportion
as it approximates the opposite type, the soft parts
become the more relaxed.

We find this exemplified in almost every species
of domesticated animal, and man himself does not

form an exception. There is no instance in which

this is more remarkable than in the horse an animal

which is so obedient to breeding and training, that

horses may be reared for almost any specific purpose
to which such an animal can be applied, from the

utmost speed of the racehorse, the more continued

but less rapid motion of the hunter, to those unwieldy
horses which appear to feel the burden of their own

weight. It is not meant to be said that the whole

character of the animal can be entirely changed' to

any single purpose, and thereby unfitted for every
other, for no training can acquire so perfect a com-

marid as this over an animal ; but still it is true that

proper skill in the selection of the breed and in the

training, can make the animal better adapted for some
one particular purpose than for any other, arid far

better adapted for it than any other animal not

trained in this particular manner. It is indeed this

susceptibility of training, and consequent adaptation
to a great number of purposes, which renders the

horse so superior to all others as a working animal.

The ass is stronger, more hardy, and more healthy ;

and the camel and the bullock can undergo fatigue
under a load which no horse could endure ; but when
it has been said of these animals that they are efficient

beasts of burden the tale of their whole history is told.

There are some of the elements wanting in order

to perceive physiologically how those general changes
in the animal system are brought about ; and the

chief one is our ignorance of the origin of animal

motion. As we shall afterwards see, we can reduce

it to a very simple fact, namely, that of the shortening
and the thickening of a fibre; but though there have

been many hypotheses upon the subject, we never

can say why, or by what means, this shortening of the

fibre takes place. We are certain, however, that it

exhausts the animal in proportion to the rapidity
with which it takes place, or in proportion to the

quantity in a given time ;
but we have no means of

estimating the strength of the original impulse in

which this effort originates, because the impulse is

not matter, and therefore we can only see its effect in

the change which it produces on matter.

It is highly probable that this is a point upon
which we shall never obtain any knowledge, and that

we must content ourselves with the simple fact which

we can observe ; and this, though it is a little humbling
to our pride, is of some advantage in pointing out the

limits beyond which, if we attempt to use words,
those words can have no meaning.

It is not necessary to point out particularly the
more conspicuous external parts of the mammalia, for

every one is familiar with them in some species, and,
as we have said, there is a common type, or general
resemblance that runs through the whole, but which
admits of very considerable variety in all the indi-

vidual parts. A head, a trunk, or body as it is usuallv

called, and four extremities or limbs, are the chief

parts; though in some species, especially those mam-
malia which swim, the posterior legs are united with
the tail, forming a sort of fin ; but this fin, even where
most perfect, is never like the fin of a fish, any more
than the membranes of bats and other flying mammalia
resemble the wings of birds. When we consider
those swimming and flying appendages of an animal
of this class, we always consider them as departures
from that which we take as the proper typical form
of mammalia ; and that, for example, though a whale
lives in the sea, and is a most efficient swimmer in

that element, yet that it is not the model of a sea

animal, but a land one adapted to an aquatic habit. So
also, though we find the bats in many instances inca-

pable of motion upon the ground, while they fly readily,

though heavily and in a flutter, yet we do not con-
sider them as the characteristic inhabitants of the

atmosphere, which range there with freedom, and

buoyant and elegant flight. The owls have too many
soft feathers in proportion to their weight for being
graceful fliers ; but still if a bat and owl are seen
on flight at the same time, the flight of the owl is

beyond all comparison more graceful than that of

the bat, and the animal appears to be far more in its

element.

We do not mean to say that it actually is so ; for

the whale in the sea, and the bat in the gloomy cave,
are just as much at home and as beautifully adapted
to their situations, as the wild deer on the mountain
or the eagle in mid-air. We must, however, take

some distinctions which are more general than those
of single species, before we can get anything like a
an index to the facts of natural historj', or to serve as

an artificial memory to bring them to our recollection

when they are necessary; and therefore we must take

some one species, consider it as typical, and distin-

guish the rest according as they vary from this type.
This is a part of the subject upon which a good

deal of caution is necessary, because the selecting of
a particular type is our work, and not the work of

nature ; and whenever we mix our own work with
nature's work, we always stand in jeopardy of laying
too much stress upon our own, and giving it an

importance to which it has no claim. We ought
distinctly to bear in mind that our systems of arrange-
ment are not knowledge, any more than words are

thoughts; but the system and the words are alike

necessary for the purposes of communicating ; and
it is our fault if we lose the substance in our vain

attempts to catch the shadow.
It is not so necessary to mention this precaution in

the case of animals generally, and in that of the mam-
malia in particular, as it is in the vegetable world ;

for the vegetable, rooted in the soil, must summer
and winter in the same spot ; and as whatever must

naturally abide the blast is always tempered by
nature to the blast, the vegetable is far more under

the controul of external circumstances, and therefore

subject to far greater variations of structure, than

any animal, and more especially than the mammalia,
which have much more acute sensation to warn thera
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of change, and many more resources in escaping
from it than any other animals. Hence, it has chiefly
been in the vegetable world that this yielding to circum-

stances in the individual plant has been verbally mag-
nified into a sort of doctrine of transmutation, where-

by, through the operation of a certain occult power
which has been gratuitously conjured up, under the

somewhat mystical name of development, roses may,
in their initial state, be changed into thorns (meaning
of course the spines on rose-trees) ; and, in certain

more elementary states, that which might have been

developed into a sea-plant, is developed into a land

one, and the reverse.

It has also been maintained in the case of animals,

that there is a progress from the very simplest ; that

from those which appear to have no distinct organs>nd
which can be readily propagated by dividing their bo-

dies, up to the most perfectly organised animal, namely,
the human body, there is a progressive development ;

and it is inferred, and sometimes in great part said,

that, between the earliest rudimental embryo, and

the full growth of the animal, or rather our first per-

ception of it as an organised body, it must pass

through all these successive developments. They do

not of course fix the particular period of time during
which the higher animal, as we may call it, is in the

same condition as each of the lower ones through
which it must come in the successive stages of its

development. They do not, for instance, fix upon
the precise minute at which a horse, which is after-

wards trained to the turf, and wins the Derby or the

Oaks, is a snail, a black-beetle, a tortoise, a penguin,
or any thing else ; neither do they actually aver that

those developments take any measurable period of

duration between the very earliest embryo and the

final development of the specific animal ; but there is

a sort of dreaming belief upon the subject ; and as

dreams are said to occur only when the party is nei-

ther asleep nor awake, those philosophic dream?" or

to speak more correctly, those dreams about philo-

sophy are more mischievous than one would be apt
to suppose ; for they will neither allow the error

which they involve to slumber in oblivious repose,
nor bring it so completely before the awakened mind,
as that it can be detected and exploded.

This is not the way of dealing with nature ; and

though we cannot be too orderly in the arrangement
of the facts of natural history, in that order in which

the one shall most easily bring the other to our recol-

lection, and where the connexion shall point where
the new one is to be discovered, all system beyond
the facts is mischievous ; for it is an attempt to work
without any materials. We can trace many of the

mammalia up to a very rudimental state ; arid in that

state it does not consist of so many organs visible to

our observation, or is it composed of parts apparently

differing so much from each other as these ; but still

whatever characters it has, are characters of its own

species and not of any other ; and as the progress of

its development (we may with perfect propriety use

this word when speaking of the evolvement of an
animal by the principle of animal life in itself, for this is

identical with the animal) ; as this progress advances,
we find invariably that the characters approximate more
and more to those of the full-grown individual of the

same species, unless under circumstances where we
can at least understand how there may have been a

deviation from the typical form, so that the individual

may appear mutilated or monstrous ; but it never

does, nor can we suppose it ever could, assume the

characters of any other species.
This is not exactly the place at which to speak of

deviations from the typical forms of species of mam-
malia ; but we are to bear in mind that the young
during the period of its growth has to work against
the pressure of the atmosphere, and that of the parts

by which it is surrounded ; and also as there are no
two individuals of any species absolutely alike, there

must be differences of development in the different

parts, arising from differences of strength and tone in

the young vessels, of which we can have no very

perfect knowledge. All this not only may be, but

must be, and probably is so in the case of every indi-

vidual animal, though the common cement is gene-

rally too early and obscure for us. This, however, is

only part of that play of the system which prevails

throughout the whole of nature, and without which,

indeed, the operations of a working world could not

be carried on. We shall not in the mean time, how-

ever, further prosecute this subject of diversity and
occasional deformity in the individual animal with

sufficient power to counteract the order of nature ;

but we shall briefly advert to those component parts
of the structure which are common to all mammalia.

It is not our intention, because it is not necessary
for the purpose of natural history, to enter into any
minute chemical exposition of the substances of which
the bodies of animals are composed The elements,
in the ultimate form to which they have been simply

analysed, are carbon, oxygen, hydrogen, and nitrogen,
with various alkalies and salts, ;md some slight quan-
tities of metals. These are differently compounded
in different tissues or textures of the body ; but no
connexion has been traced between the different che-

mical constitutions of the parts, and their different

uses in the economy of the animal.

CELLULAR MEMBRANE may be considered as the

fundamental structure of the bodies of all the mam-
malia ; and that which holds all the other parts of

! the different organs together, whether their cori-

| sistency be hard or soft. This, as its name imports,
consists of a multitude of small cells united together;
and it is found coating the most minute fibres of the

muscles, as well as ramified through the whole sub-

stance of the bones ; neither is there any vessel

within the body of an animal which is not embedded
in this membrane. Sometimes the cells are of con-

siderable extent, and readily filled with foreign mat-
ter ; as in the case of those surrounding and separating
the muscles, and also in many of those in the internal

parts of the body upon which fat accumulates ; but

those which surround the blood vessels are compact,
with the cells nearly obliterated. It does not appear
that this cellular membrane, or tissue, performs any
distinct function in the animal, but is more in the

character of a cement by which different parts are

! united together. Our next object, therefore, is shortly
to notice the organs of motion.

These consist of two classes movers, and sub-
'

stances immediately moved, though the moved sub-

i

stance very often carries the mover along with it.

j

The movers, or active parts in the body which ori-

ginate particular motions, and produce all the varied

actions of animals, are muscles, to which there are

various appendages, more numerous indeed in the

j

structures of the mammalia than in those of any
\
other class of animals. These are cartilages, ten-

i dons, and ligaments, which answer the purposes of
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cords and other working tackle which connect the

muscles with that which they move, or give direction

and security to the motions.

The parts moved, and, generally speaking, the

fulcra or points which give resistance so as to pro-
duce the motion, are the hones ; and as thev are the

most permanent part of the animal, those which give

stability and consistency to the whole, and which
determine its general form and principal modes of

. action, it is desirable that they should be first under-
stood ; because the greater part of the action of an
animal may be said to consist in moving or changing
the positions of the bones. In doing this we shall

first very shortly notice the general structure of bones
and their appendages ; and then take a very brief

view of their number and arrangment in the human

body ; as that body, by not being adapted to any peculiar

locality or kind of action, which is the case with the

bodies ofalmost all other animals, is perhaps the best

which c-iii be used for this very general purpose. In

treating of the bones and other parts of the animal
structure whicli have no general English names, a

few technical words are unavoidable ; but we shall

use them as sparingly as possible, and, generally

speaking, accompany them by explanations, when
such appear to be necessary.
BONES AND THEIR APPENDAGES. Bones are very

. differently shaped, according to the purposes which

they have to answer in the motions of the animal ;

and their shapes are often so peculiar, that to us thev
are unaccountable. But in every case where the com-

. plete use ofthe bone has been ascertained, it is in variably
found that in shape, in strength, and in quantity of

matter, the bone and also every individual part of it,

are perfect, nor could an improvement be imagined
by any device whatever. The bones of the limbs are

nearly cylindrical, and they are comparative!}' straight,

though those which are most, loaded with muscles
have generally a peculiar curvature, which both in-

creases their strength, and makes the motions of the

joints less jolting or jarring than it would be in the

case of perfectly straight bones applied to each other.

Others again are long and curved, as in the ribs ; and
bones of this form generally support the walls of

cavities admitting of a varied capacity, as the chest,
which expands and contracts iil the operation of

breathing. Some bones are broad and flat, and when
these have much fatigue to undergo, they are in

general strengthened by a ridge placed longitudinally

upon the external face of the flat bone. The blade-

bones, which are embedded among the soft parts of

the shoulders, aud not articulated or jointed with the

spine or back-bone, are of this description. The
haunch bones which support the posterior part of the

cavity of the body, forming a basin for this purpose,
and also having the thigh bones, or first bones of the

posterior extremities articidated to them, are irregular
in their forms. Bones are also often elongated into

a sort of branches at particular places ; and those

branches in general serve for giving a more extensive

insertion to the muscles, and they also anssver as

levers in moving the bones from which they project.
Those projecting branches, when they form a con-

necting part of the bone, are called processes, or

apophyscs, either of which words means that they

proceed or project outward from the bone ; but when

they are less firmly united, and have the appearance
of one bone applied to another, they are called

cpiplujscs, which means that they have the appcar-
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ance of being applied or planted on the bone. For
the sake of ready distinction, technical names have
been given to these processes, according to the par-
ticular forms. When round and smooth, as they are
in the extremities of bones which have a circular

motion as, for example, in the shoulder and hip
joints of the human body they are called heads ; and

they are received into sockets of greater or less

depth ; the head, when the bone is vertical, beinc

always placed under the socket, in which position it

is much less liable to be dislocated than if the position
were reversed. When the motion of the joint is in

one direction only, with comparatively little lateral

play, the extremity is called a condyle ; and it is a

portion of a greater or smaller circle fitting into a

concavity which is sometimes single and sometimes

double, thus forming a hinge. The working extre-

mities of bones at their articulations are often, how-
ever, far more complicated than this, and by means
of variously shaped bones, and the sliding and rolling
motions thence produced, a degree of play, still con-
sistent with perfect firmness, is given to the limb of

the animal, which it is altogether impossible to imi-

tate in common mechanics. The human hand and
wrist, and indeed the whole bones of the arm, and
the mode of their combination, furnish one of the

most remarkable instances of this, as we shall after-

wards have occasion to notice at greater length.
Of the permanent processes to the extremities of

which other bones are not always united by articula-

tion, the following are the principal names and dis-

tinctions : Mastoid, or those which have some fan-

cied resemblance to a nipple ; Coracoid, or those

which are something shaped like the bill of a crow ;

Styloid, or those which resemble the style or bodkin
used by the ancients in writing ; Spinmis, or those

which stand out like a thorn ; Pterygoid, or those

which are supposed to be something like a wing ;

and Zygomatic, or those which have some resemblance
to a yoke. When the irregularities on the bone

merely roughen the surface wilh roundish projections,

they are called tuberosities. These names are, of

course, merely conventional ; but as they are used by
every writer who treats of the forms of the bones, and
the motions of which they admit, with any thing like

precision, it becomes necessary to know them if we
are to study the structure or the living action of

animals with any thing like the proper advantages.
Bones are never, or at least.seldom, in the mammalia
of the same consistency throughout their whole sec-

lion when divided. The long cylindrical bones have

generally a hollow in the middle part which contains

marrow or fatty matter in the full-grown animal, but

has more of the colour of blood in the young subject.

Toward iheir extremities they become cellular, the

cells being still filled with fatty matter, and at these

parts the central cavity is gradually obliterated.

There are also usually openings into the bone for the

admission of vessels ; and there are also frequently

grooves along their surfaces. The thin bones consist

of two plates, which are called tables, with a spongy
diploe between them.

In the working structures of the body, bone never

touches bone, and therefore we must attend to the

basis of bones, as it were, in seeking to know some-

thing about its nature. In the middle part of the

bone this basis is composed chiefly of gelatine or ani-

rnal glue, which boils soft, and may be extracted from

the bone by boiling for a sufficient length of time ;
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but the working ends are covered with cartilage of a

bluish-white colour, and very elastic ; this differs in

its chemical nature from the basis of the rest of the

bone, for it contains a good deal of albumen ; and it

is worthy of remark, that there should be this differ-

ence between the mere cement which retains the

earthy matter, whereby strength is given to the bone,

and that which enables the extremity of one bone to

work smoothly on another. There is an oil provided

by nature for all those working extremities, but they
are themselves also very smooth, and composed of

matter which is very elastic, so that they are but

little liable to jolt, which, in the more violent motions

of animals, would shatter the bones to pieces. No
doubt the! way in. which the different bones come
into action contributes a great deal to this purpose,
for it never strains directly upon the end of a bone,

nor yet on the side of it, so that one bone supports
another. By this means, a blow given with the extre-

mity of the limb is capable of breaking a substance

stronger than any part of the limb itself.

The cartilaginous basis of the bone is an elastic or

flexible substance, as well as that which covers the

moving parts ; and it does not appear that any truly

animal formation, while it is in the living state, can

acquire such hardness as to be stiff and indexible. It

is reasonable to suppose that this should be the case,

because living matter is in a state of continual change,

by the old being taken up and new deposited in its

place, and it does not appear how this could be done

in an inflexible solid. Hence the bones are rendered

stiff by the accumulation of a quantity of earthy mat-

ter in the cells or interstices of the cartilaginous bases.

Those earthy matters are all salts of lime, the same
as they exist in minerals, or any where else, without

any reference to their being products of animal life ;

and therefore, though they are unquestionably depo-
sited in the bones by the action of the animal, they
cannot in themselves be regarded as animal matter

that is, matter which it would be vain to seek for any
where save in the structure of an animal. They con-

sist chiefly of phosphate of lime, carbonate of lime,

and sulphate of lime, of which the first predominates
in all bones except the enamel of the teeth. It is

less dense than the other salts of lime, and not so brittle.

How these salts of lime come to be deposited, we
can no more tell than we can tell why any animal is

of one specific form and not of another. We are

certain, however, that it does not exist in the very

earl^stages of lite, because there is no earthy matter

in the bones then ; and, though we know not the pro-
cess, we can observe the progress of its formation.

The process is called ossification, which means chang-

ing to bone ; and it appears to be an operation of the

bone itself, for it always takes place in the middle,
and proceeds gradually from a series of points, until the

whole bone is ossified. It appears, also, that this com-

plete ossification limits the growth of the bone, and that

before it is absolutely completed the stature of the

animal ceases to increase. It appears, also, to be the

part of the animal system which, in the gradual decay
of nature, and without any local injury or casualty of

disease, is the first to give way. We seldom see

wild animals in a state of decrepitude ; because, de-

pending wholly on their animal resources, they are

more liable to contingencies than human beings ; but

we readily perceive, in the decay of the human sub-

ject, a remarkable exhaustion of the bones before the

structures which are more immediately concerned in

the functions of life begin to give way. Their limbs

become feeble and tottering, their vertebral columns

bent; and they seem gradually to sink towards that

grave which is the place of final repose for every ani-

mal body. In these cases it is evident that some
contraction takes place in the bones ; they are dried

of their juices, and there is reason to believe that

either their salts of lime are taken up by the absorb-

ents, or the materials necessary for their formation are

retained in the larger vessels, and precipitated on
their coats, forming what are usually termed ossified

vessels.

Besides the cartilaginous base and the salts of lime,

which give stiffness, every bone is covered externally

by a firm membrane, the periosteum, which means
that which is round the bones. This membrane does
not extend to the working surfaces of the bones, or

.

those which are covered with cartilage ; it reaches

nearly as far as the parts which are actually bone. It

is exceedingly sensitive ; and it becomes indurated
in its substance as the animal waxes older. In the

young animal, its connexion with the bone is but

loose, but as the animal advances in age it adheres
more and more firmly. It appears to be essential

to the healthy state of bone, for if the periosteum is de-

stroyed from any part, the surface of the bone scales

off or exfoliates ; and if the periosteum becomes dis-

eased, it speedily eats into the substance of the bone,
and destroys its texture. Such are the leading par-
ticulars of the supporting structure of the mammalia,
in so far as the substance, growth, and decay of that

structure are concerned ; and we shall now advert to

the arrangement of the bones in the human skeleton,
to which we can afterwards refer as a standard, in

order to show how the divarications from this stand-

ard, which we find in the other animals, are essential

to their more confined and localised species of action.

In the human skeleton skeleton is the name of the
entire bony structure of an animal, and is peculiar to

vertebrated animals, in the human skeleton, as in

all the others, the vertebral column, or spine, is the
foundation upon which the whole skeleton is organ-
ised ; and, indeed, as vertebrated animals are the only
ones in which the system of sensation, the charac-
teristic animal system, is fully developed, it may be
said that the whole structure of the animal is founded

upon this column and its contents. One extremity
of this column supports the head, and the other extre-

mity is supported by the feet, through the medium
of the bones of the pelvis or lower cavity. The
bones themselves are so many, that it is necessary to

classify them so as to remember the groups, and then
each group becomes a sort of index to the individual

bones of which it is composed.
The first and most obvious division is into the

head, the trunk, and the extremities; and this division

applies to the whole class of mammalia. The bones
of the head admit of subdivision into those of the

cranium and those of the face ; the former enclosing
and defending the brain, which is understood to be
the most important organ of a sentient animal ; and
the bones of the face supporting the mouth and those

organs of sense which are directed to the front. The
cranium consists of eight bones, and the face of fifteen,

besides the thirty-two teeth, which do not come pro-
perly within the class of ordinary bones.

If we include these in the number, and also the

peculiar bone of the tongue, and the small bones in the

apparatus of the ear, the total number is sixty-three.
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The trunk also admits of subdivision into the ver-

tebral column in the middle of the back, the sternum

opposite to it on the breast, the ribs in the sides, and

the ossa innominata, or unnamed bones, which form

the basin of the pelvis. The vertebral column con-

sists of twenty-six pieces jointed together, and admit-

ting of a vast number of flexures, but not of any great
motion in a single joint, excepting in one or two,

which we shall mention afterwards. Of these ver-

tebrae, or jointed pieces, seven belong to the neck,

and are called cervical vertebra; and this number
seven is common to all mammalia, whether the neck

be long or short. In some of the cetaceous

mammalia those vertebrae are so exceedingly short,

that the neck appears to consist of thin plates of

bone, which have scarcely any motion ; while in

some other animals, as in the giraffes for instance, it

is exceedingly long, but this is owing to the greater

lengths of the vertebrae, and not to any increase in

their number. The next part of the column consists

of twelve joints, of the back or dorsal vertebrae as

they are called, which have less motion upon each

other than any of the rest. Then there come five

joints of the loins, or lumbar vertebras, after which

there are two terminating bones, the sacrum and the

coccyx. The breast-bone generally consists of three

pieces ; but these are often so united as to appear

only one bone. The ribs are twelve on each side, of

which the seven which are nearest the head are called

true ribs, and the five towards the loins false ribs ; the

former are joined both to the processes of the spine
and to the sternum, though these are not articulated

so as to have one surface moving upon another in

either case ; but the union is formed by flexible car-

tilage, and the ribs, both true and false, are capable of

a limited degree of motion. Properly speaking, the

pelvis consists of only two bones, one on each side ;

but each is divided into three parts the hip-bone,
the haunch-bone, and the share-bone. Thus the

number of bones of the trunk varies, according to the

view which we take of those bones of the pelvis and

the breast-bone. If we count each of these only as

single, then there are fifty-three bones in the trunk ;

but if we consider them as divided, then there are

fifty-nine.
All the bones that we have now enumerated, and

indeed all the bones in the body, are perfectly sym-
metrical, whether they exist in pairs, with an entire

bone on each side, or whether they are single bones

equally divisible in the mesial plane.
The anterior extremities, which are the arms in

man and the fore legs in the other mammalia, con-

sist of thirty-two bones each, and the posterior extre-

mities consist of thirty, which gives sixty-four in the

pair of the former, and sixty in that of the latter. It

is convenient for the sake of brevity to call the anterior

extremity the arm, and the posterior the leg ; and if

this is understood to refer to the mere position of the

extremity, and not to the function which it is best

fitted for performing, it can occasion no mistake,

though applied to all mammalia whatever. There is

even an advantage in this general nomenclature, be-

cause it lessens the number of mere names, and by
necessary consequence increases that of descriptions ;

and it also enables us more readily and clearly to see

the differences of structure in those parts of animals,

and to understand and appreciate those differences of

of action, which result from, or are dependent upon,
the differences of structure.

The bones of the arm consist of two uniting bones
the one of which is the blade-bone, embedded in the
flesh of the back, and joined to the other parts of the

skeleton, the ribs chiefly, only by muscles ; and the
other is the clavicle or collar bone, which extends from
the top of the shoulder to the upper part of the

sternum, the latter union being made by means of
flexible cartilage ; and thus this bone admits of con-
siderable motion in that part of the blade-bone which
contains the cavity for receiving the upper part or
head of the humerus, or bone of the arm above the
elbow. There is only one bone in this part of the

arm, and it is the same in the corresponding part of
the leg ; and this runs through the whole of the mam-
malia. The fore arm, from the elbow to the wrist,
consists of two bones ; the wrist, ( carpus), of eight
bones ; the palm of the hand (metacarpus) consists of
five bones ; the fingers, of three bones each ; and the
thumb of two bones. The bones of the fingers are
called phalanges, because they are ranged something
like a line of warriors in a battle phalanx, when view-
ed across the hand ; and when we take them in suc-
cession they appear rank after rank.

As the head of the femur or thigh-bone is articu-

lated immediately on the bones of the pelvis, it does
not require that support which the arm gets from the
blade-bone on the shoulder, and the collar-bone on
the upper part of the breast ; but the consequence is,

that without flexure of the whole body, the point to

which the leg is articulated has not so much motion
of its own as that to which the arm is attached. This,
however, is a great advantage in the use of the leg,
and gives it a stability which it could not have pos-
sessed if the point to which it is attached had been
move"able as the shoulder is ; and on the other hand,
the arm would not have been applicable to very many
of those purposes which it can perform well, if the

point of its insertion had not been movable, without
the whole body being moved along with it. There
is not such complete difference between the mobility
of the point of attachment of the arm, and the firm-

ness of that of the leg, in any animal, that there is in

man ; and this is the reason, or at least one of the
chief reasons, why man walks so much better in an
erect position than any other animal, and also why
man can use his hands in so many different positions,
while the body remains perfectly steady, though rest-

ing on only the part of one foot.

This is a part of the subject to which the greatest
attention should be paid by every one who wishes
to understand the action of animals, and why one
animal and not another is found inhabiting a par-
ticular place, and performing particular operations ;

for it is according as the arm or the leg, or both,
deviate from this type at their primary articula-

tion, that we find them diversified throughout the

greater part of their length. If the arm become prin-

cipally a leg that is, if it is used for scarcely any other

purpose than that of walking the blade-bone is com-

paratively loose upon the shoulder, and the collar-

bone is wanting or imperfect ; on the other hand, if

the leg partakes of the character of an arm, and is

furnished with a hand, or more correctly speaking a

prehensile foot, it is invariably loosened in the joints,
has a wriggling lateral motion, and is comparatively
unfit for the proper function ofa leg. We shall be bet-

ter able to explain this matter, however, when we come
to compare the other orders of mammalia with man as

this typical animal. The number and arrangement of
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.the bones in the human leg are as follows: one
in the thigh as already mentioned ; one on the

knee, the knee pan, which is embedded in the ten-

dons, and serves to keep the joint steady, and also to

protect those tendons from injury when the knee is

very much bent, and to prevent it from bending in

the contrary direction, and yet leave it more flexible

than it would be if its motion were stopped by bone,
and fatigue it less than if it were held back merely by
soft matter. After these, the leg itself contains two
bones ; he tarsus, or ankle arid heel taken together,
consists of seven bones ; the metatarsus, of the same
number as the metacarpus ; and the toes, also of the

- same number as the fingers and the thumb, the great,

toe having only two phalanges as the thumb has, and
each of the smaller toes three. Thus the whole ske-

leton may be said to contain two hundred and forty

bones, besides those which, as we have remarked, may
be regarded as made up of, or divided into parts.

We shall now introduce a figure of the skeleton,

and proceed to make such general remarks upon it as

may prepare us for understanding how the different

bones are united together in their natural arrange-

ment, and in what manner they are worked by the

muscles ; and this comprises the whole mechanics of

the body, and furnishes us with a standard whereby to

estimate the general mechanics of the mammalia.

We shall glance very briefly at the bones composing
the several parts in their order ; and though our figure

is a mere sketch or simple index, and we have not

confused it by references, yet any one may, by means
of it, and his own body, easily make out the positions
and general forms of the principal bones, which is at

all events a beginning.
Bones of the Head, The fronfal bone, which is a

very characteristic one in the human subject, forms
the forepart of the skull, and the upper arches of the

orbits of the eyes. It has various elevations on its

external surface, is perforated in its substance by the

frontal sinuses, and has some spinous processes on the

inner surface, which serve to keep the brain steady in

its cavity. The ridges and inequalities on this, and
on all the bones, are far more conspicuous in the male

subject than in the female.

The parietal bones, or walls of the skull, compose
the upper part behind the frontal and the sides ; and

they have not any very remarkable projections from
their surfaces, neither are they perforated for the

admission of any important organ ; but there is a hole

in each, near the corner at which it joins the frontal

bone and the temporals.
The temporal bones form the lower parts of the

sides of the head, and may be said to contain chiefly
the organs of hearing. They also have various pro-
cesses on their surface, and are pierced with holes for

the passage of arteries and veins.

The occipital bone forms the back of the head,
and it is the bone by means of which the head is arti-

culated on the spinal column, and also that through
which the spinal continuation of the brain finds its

passage into the tube or cavity which all the vertebrae

contain for its reception. The joint here is a hinge

joint, having the plane of its action parallel to the

mesial plane. It is double, there being two condyles,
or knobs on the lower part of the bone of the skull,

and two cavities in the upper side of the vertebrae, on
which they work. This gives protection to the

spinal marrow, and also allows the head a very con-

siderable range for motion backwards and forwajds ;

but this is not the joint upon which the lateral and

twisting motions of the head are performed. This is

the joint, however, that gives the principal motion to

the head in the direction of the mesial plane, and the

one upon w.hich the head is balanced ; and so well

is it adapted to the keeping of the balance, that the

condyles of the occipital bone are, on the average,

immediately below the centre of gravity of the skull

and its contents.

The sphenoid, or wedge-shaped bone, forms the

base of the skull. It has many processes and irre-

gularities on its internal surface, by means of which
it keeps the brain upon a very firm base. It is per-
forated by the two openings by which the eyes arc

connected with the internal cavity of the skull.

The ethmoid bone is situated at the back of the

nose, and unites the proper bones of the nose to the

frontal bone. The bony plate of the nose stands out

from it ; and its cavities, from which it gets its name,
which means that it is like a sieve, are the chief

receptacles of the organs of smell The frontal

bones of the nose are the nasal bones, which form the

firm part at its union with the frontal bone ; and they
are pierced so as to admit the matter of tears gene-

rally into the cavity of the nose, though these last

are, more strictly speaking, bones external of the

nose, or rather between it and the inner parts of the

orbits of the eyes. They are the ungual bones.

The cheek bones are situated below the eyes and

support the cheeks. They have various processes and

cavities, and their form gives considerable character

to the head.

The upper jaw bones contain the sockets of the

upper teeth, and also form a considerable portion of

the palate, and serve to continue the organs of smell
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o the mouth, where there is so curious a sympathy
ictween. them and the organs of smelling. The bones

if the palate, properly so called, are situated in the

lind part of the palate, and between the cavity of the

nouth and the nasal openings.
The vomer, or ploughshare bone, stands out from

he ethmoid, and forms the principal part of the sep-

um, or partition which separates the nostrils from

ach other ; and this is prolonged in the cartilaginous
art of the septum, as the sides of the cavity are by
heir cartilages.
None of the bones that have hitherto been men-

ioned have any proper articulations upon each other.

Phey support the brain, and the principal organs of

he senses, as well as afford the plane of resistance

gainst which the lower jaw acts in preparing the

uod for the stomach, and they also give assistance

o the muscles which move the jaws and the eyes,
nd give all the varied expressions to the face; but

tone of these can be said to be subject to any of

he mechanical actions of the animal. The other

irincipal bone of the head is different. That is,

The lower jaw, which has both a vertical or open-
ng and shutting motion, and a lateral rolling or grind-

ng one ; and all mammalia which have this last

notion of the lower jaw, are capable, in part at least,

I' subsisting upon vegetable food, whereas there is

o such motion in animals which kill and eat other

nimals.

The teeth, when complete, are thirty- two, eight
n each side of each jaw- Eight of these are incisors,

aur canines, and the remainder grinders, equally dis-

ributed in both jaws. The incisors have only one

utting edge, and a single fang or root ; but the

;rinders have double flattened crowns, and each of

hem has two roots. They are not, however, so

lecidedlv grinding teeth as those of the animals which
eed solely upon vegetable matter. In these, the

namel, or harder part, is dispersed in ridges or layers,

Iteriiatiiig with the bone ; but in the human grinders
he enamel covers the whole crown of the tooth.

We shall mention some of the leading forms both
if the partial and the more complete motion of one
ione upon another, when we come to treat of those

arts of the skeleton in which such articulations

iccur ; but as the bones of the head form one of the

iest instances of the union in which there is no motion,
t may be proper to notice them here.

The general technical name given to this kind of

inion between bones is synarthros'is, which implies
hat they are equally related in the junction, or that

icither of them moves upon the other. The union,
j

ir line of union, is called a suture or seam ; and it is

listinguished as serrated, or toothed when the bones
re indented into each other. This is by far the

irmest kind of suture, and we accordingly lind it at
|

he union of the most important bones the frontal,
'

>arietal, and occipital bones of the skull, and the

iheek bones. This kind of suture is very difficult
,

:ither to be separated or displaced. The second kind
if suture is that in which the edges of the bones are

nerely brought together, without any toothing or

nterlocking. This is a feeble kind of union, as corn-

tared with the former, and therefore it. occurs between
uch bones as those of the nose and the two parts of

he upper jaw, upon the union of which there is little

train. The third kind is called squamous or scaly,
ircai! -c the edge of the one bone is thin and over-

aps that of the other. The temporal bones form this

sort of suture with the occipital, which they overlap
at the junction. From its form, this suture is more

yielding to a strain than the others are.

All the three forms, however, yield more than if

they were a solid bone, and when a fracture of the

bone does happen, it is not propagated beyond the
suture. All these contrivances render the skull much
stronger with the same quantity of materials, than it

could have been rendered by any other means ; and
as in man. the upright position supports it nearly

upon the centre of gravity, it is borne in the easiest

possible manner upon a column, which is so finely

adapted for supporting it.

Bones of the Trunk. As the skull is the chief

bone of the head, and contains the brain, so the spine
is the most important bone in the trunk, and contains

the continuation of the same mass. The spine, in the

balancing of the body in all the varied attitudes which
are necessary in the human subject, requires to be

firm, and at the same time flexible to a considerable
extent ; and as injuries to the contents .of this spine
are of the most fatal nature, it is necessary that, in all

its motions, it should be protected against disloca-

tion. This is accomplished by the numerous pro-
cesses with which the vertebrae are beset, and by the

mode of their union, and the nature of the substance

that unites them. The processes of the spine are

so arranged, that it i not very easy to dislocate a

spine without breaking some part of it. The muscles
which give it its motions have comparatively little

or no power upon the joints, and the matter with
which these are connected is very tousjh and elastic.

All the different parts of it have different kinds of

motion. In the neck, the lateral motion across the

mesial plane is nearly as great as that in the plane ;

but in the dorsal vertebrae, where the ribs are attached,
and where their order would be deranged, and the

contents of the chest disturbed by a great extent of

lateral flexure, the cross motion is more limited.

There is a contrary flexure in the spine, which is at

once graceful and contributes to the strength of the

organ. The upper extremity inclines forward, so as

to reach the central part of the bone of the skull, and
this at the same time affords room for those muscles
and their tendons, which communicate the principal
motions to the head. The spinous processes in the

upper part are short ; and it is not till we come to

the setting on of the neck, as it is usually called, that

we can feel a prominent process through the skin.

They are more produced in the dorsal vertebrae, and

they are far more produced in running mammalia,
which require a firmer lateral support to their blade-

bones than is necessary in man.
The projecting parts of the vertebree of the spine,

and their perforations may be briefly stated as fol-

lows : The first vertebra of the neck, which imme-

diately supports the condyles of the occipital bone
has two transverse processes, two articulating ones,
and two inferior oblique ones. This vertebra is

styled the atlas. The second vertebra is called

toothed (dentata). It has two transverse and four

oblique processes ; and the articulation is a cleft tooth-

like process, which acts in the cavity of the atlas, and
admits of the lateral and twisting motions of the

head. The remaining five of the neck resemble the

second one in other respects ; but they have not the

toothed process. All these have the central opening
for the spinal marrow, und two lateral holes in each.

The vertebras of the back and luins have the same
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number of transverse and oblique processes as the

last five of the neck ; but those of the back have long

pointed spinous processes, and those of the lower

nave processes of the same kind, but shorter and

blunted. The spinous processes give the spine a firm

embedment in the muscles ; the lateral ones have

the ribs soldered to their inner surfaces, with the

head of the rib resting on the thick or articulated

part of the vertebra ; and the oblique processes are

the principal means by which dislocation is
pre-

vented. In proportion as the column has more weight
to carry, and is less supported by the muscles and

ribs, its diameter, and also the articulating surfaces

of the vertebrae are enlarged. All these have the

cavity for the spinal marrow ; but they have no

lateral holes.

The sacrum, which is again deeply imbedded in

muscles, has three spinous processes, but no oblique
ones ; within it the spinal marrow terminates in a tri-

angular cavity. It affords support to the spine ; and

it is also the centre of the bones of the pelvis. The

coccyx is a simple bone attached to the termination

of the sacrum, having no spine or internal cavity ; and

its chief purpose is to afford support to the terminal

part of the intestinal canal.

The bones of the pelvis we have already men-
tioned. They are connected with the sacrum at

those portions which are called the haunch bones

(ilii) ; on the sides are the hip bones ; and the share

bones advance in front completing the cavity. The
haunch bones have two tuberous spines, and the share

bones or bones of the pubis, form an arch ; and in

the hip bones on each side there is situated the

cavity (acetabulum), which receives the condyle or

head of the femur or thigh-bone, which is the prin-

cipal articulation of the leg. These bones altogether

support the lower parts of the viscera, and also the

base of the spinal column ; but from the intervention

of two unions of separate bones on each side, between
the insertion of the femur and the spinal column, any
shock or concussion which is communicated to the

hip-bone by rapid motion of the legs, is not propa-

gated so as to jolt the contents of the spine, or to

disturb the viscera contained in the pelvis. The form

of the bones of the pelvis throws the articulations of

the femoral bone proportionally farther apart from

each other in man than they are in the other mam-
malia. In the male subject this distance may be con-

sidered as the one which conduces most to give the

trunk a stable base. Physiological causes render it

necessary that this measure should be rather exceeded
in the female ; and this is compensated by a slight

inclination to each other of the thigh-bones at their

distal, or knee ends, which gives a peculiarity to the

walk of females different from that of males.

The remaining bones of the trunk are the sternum

and ribs. The sternum, or breast-bone, is flattened ;

and though they are intimately connected, it consists

of three bones, by which means its flexibility is much

increased, and the danger of fracture diminished. At
the under end it terminates, or is sheathed by the

cnsiform, or sword-shaped cartilage, which answers

in flexibility to the false ribs which form the lateral

walls of the lower part of the chest ; and their ster-

nal extremities are united by the cartilage. The
sternum contains cavities to which the ribs are arti-

culated ; but, as we have already mentioned, their

opposite extremities are merely soldered to the lateral

processes of the vertebrae, so that though the sternum

and ribs are much more flexible than any other of

the assemblages of bone, and therefore a strain or

thrust is much less readily propasrated through them
to their union with the spine ; vet provision is made

against the possibility of jarring the spine even in

this way. We cannot, indeed, whatever part of the

skeleton we advert to, avoid noticing the universal

and admirable provision which is made for preserving
this organ from the effects of any of those violent

actions to which the other and less essentially vital

parts are necessarily often subjected in the exercise

of the body. There is no bone articulated directly

upon any part of the spine, but the unions are formed

by flexible matter, consisting partly of cartilage and

partly of elastic ligament ; and thus the brain and its

continuation are everywhere supported upon springs,

springs of a far more delicate nature than those which

we construct in our mechanics. When the pressure
is great upon the spring, that spring is doubled ; and

on the other hand, when the motion of the bone

approaching the spine is extensive and varied, as it is

in the blade-bone, there is an embedment of muscles

and of cellular membrane between the moving bone

and even the ribs.

The seven true ribs on each side, extend from the

dorsal vertebrae to the sternum, having heads and

tuberous processes at their dorsal extremity, being
united to the sternum in front, and each being fur-

nished with a groove, along which an artery is con-

ducted. The five false ribs are connected to the

transverse processes of the lumbar vertebrae ; but at

their anterior extremities they are united by cartilage
one with another ; and the first one with the last ol

the true ribs. As this cavity of the body contains th<]

most active portion of the respiratory and circulating

systems, it is necessary that it should have the powei
of contracting and enlarging with very little effort

;

so that the pressure upon all the delicate organs and

vessels which it contains may be uniform ; and yel

that the requisite quantity of air in breathing should

be alternately received into the lungs and discharged
from them. Nothing can be more yielding to internal

pressure ; nothing better adapted for resuming its

shape when that pressure is removed ; and nothing

equally light in its structure can be stronger 01

more secure against external injuries than the chest.

Bones of the arms. In considering these, the firsl

thing to be attended to is the point of insertion ;

because that, in a great measure, determines the

principal action of the articulated members. The

blade-bone and the clavicle are the two supporting
bones in the human subject. The blade- bone, as

already mentioned, is embedded in the muscles ol

the shoulder, and it is itself the point of insertion, 01

rather the surface of attachment. It is formed with

three ribs, a dorsal spine, and three processes, against

one of which the clavicle or collar-bone abuts ; and

the others support the muscles and prevent disloca-

tion of the shoulder joint. The glenoid cavity intc

which the condyle, or head of the humerus, is articu-

lated, is placed below one of those processes ; and

the lever of the bone, against which the collar-bone

acts, is placed a little further from the body than this

cavity. By this structure, the severest strain ir

pulling, pushing, or otherwise moving the extended

arm, is thrown upon the blade-bone, though the pecu
liar curve of the collar-bone, and that of the process te

which it is attached, enables it to give a firm support

and yet one which admits of considerable motion.
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. This is a part of the structure in which mammalia
differ from each other, and also from birds ; and,

then-fore, it must be well attended to. The two

extremes of articulation for the shoulder, or rather of

affording a support for its articulation, may be con-

sidered the nearest approximation to absolute rest on

the one hand, and that which admits of free motion

in the mesial plane, without any cross bone applied as

a strut or tie, to restrict the motion of the glenoid

cavity ; that is, of the humeral end of the blade-bone

on the other. The first is what we find in birds. In

them the motion of flying, which is the essential

motion of the anterior extremities of the class, not

only does not require a free motion of the glenoid

cavity ; but it requires that this cavity should be as

nearly as possible fixed in its position upon the body
of the bird ; because the powerful stroke which a

winy: requires to take in order to send a bird rapidly

throug-h the air, is inconsistent with any considerable

degree of shake in the first joint of the wing. If

motion proceeding or produced from any fulcrum, is

to be vigorous and effective in proportion to the

whole muscular force exerted, this fulcrum must be

firm ; and yet it is inconsistent with the contents of

the chest, even in a bird, that the wing-joint should

be articulated directly upon the walls of that. A
tripod is therefore (see the article BIRD), provided
for the articulation of the wing, and this tripod is

firm, and bears equally upon its three branches in

proportion as the action of the wing is to be vigorous.
The three branches of the tripod ; first, the blade-

bone, placed on the upper part of the shoulder as in

the mammalia, but more simple in its form, and less

abundantly supplied with muscles ; the coracoid bones,

which connect the heads of the scapulars with the

anterior angles of the sternum, and which, though se-

parate bones and differently arranged, bear some

analogy to the coracoid processes in mammalia ; and
the fucal bone which is applied to the heads of the

blade-bones and coracoids, and keeps them asunder.

This is the bone which answers to the clavicles in

mammalia; and, as is the case among them, it is the

bone which varies the most in form and strength

according to the different kinds and degrees of action

of the wing. The opposite extreme may be

regarded as that in which the shoulder-blade has

a free and extended motion, untrammelled by any
connecting bone ; this is the characteristic form in

galloping animals, as in horses for instance. The

blade-bone, though embedded in the flesh in these

cases, may be said to be a part of the acting limb ;

and thus, in animals which are unfettered with clavi-

cles in this part, the whole muscles of the shoulder

come into play in the same action ; and the spinous

processes of the dorsal vertebrae form the points of

support for the first series of muscles that come into

play in the rapid motion of the limb. The human

subject is intermediate between them ; and the gle-
noid cavity can be moved round in a circle, though
the chief motion is in the blade-bone, in consequence of

its being free at its distal extremity from the joint,

whereas the clavicle is tied to the sternum. The hu-

merus, shoulder-bone, or more correctly the arm-bone,
is connected with tne blade-bone only at its upper

extremity, It forms the strongest part of the arm,
and has two tubercles, and also condyles on the ex-

mity, most distant from the body. The two bones
of the fore-arm are the ulna and radius. The ulna

forms the elbow joint with the hnmerus, and the

radius acts against a tubercle, and gives a twisting or

rotatory motion to the hand. Both these bones have
cavities at their extremities for receiving the processes
of those bones with which they are articulated ; but

they have also projecting processes which increase the

lever power of the joints, and ridges in their length
which give firm insertion to the muscles. The chief

muscles that move the fingers as a whole, have their

insertion on these bones.

It is scarcely possible to give a popular account of

the bones of the wrist so as to make the mode of their

action intelligible to ordinary readers. Generally

speakiner, they have sliding motions ; and those mo-
tions are secondary, or only modifications in the

direction of such motions as are communicated to

the hand. With the exception of that one of the

number which answers to the thumb, the metacarpal
bones, that is, the bones of the palm, have compara-

tively little proper motion. Their chief purpose
seems to be to support the tendons which move the

fingers and thumb, and to afford a more extensive

grasp. The latter use of them is illustrated by the

fact that those mammalia whose hands are more

exclusively grasping instruments, and not instruments

of all work like the human hand, have this part of

the structure more extended, and they grasp more

firmly in proportion to their size than the human
hand can grasp. The principal motions of the pha-

langes of the fingers and thumb are opening and

shutting ; but the fingers have some rolling motion

on those joints by which they are articulated to the

palm ; so that a small circle may be described with

the point of the finger, while its articulation with the

palm, that is, the point to which it is articulated, re-

mains perfectly at rest. This motion is more free in

the fore finger than in any of the other three ; and it

is comparatively very free in the thumb, which is

articulated upon a sort of universal joint, only it does

not in a stiff hand extend far backwards. We shall,

however, have occasion to speak of some of the

articulations afterwards. The bones of the lower

extremities have been in part already mentioned.

The thigh bone is connected at its lower extremity
with the upper end of the tibia, or principal bone of

the leg ; and the knee-pan lies over and strengthens
the articulation in the manner which has been already-
described. The knee-joint between the thigh bone

and the tibia is a hinge, formed by two processes of

the upper bone acting in two cavities ; and the head

of the tibia is enlarged, in order to adapt it the better

to the enlarged processes of the thigh bone. The
external part of the head of this bone is the most en-

larged ; and to the enlargement of this the head of

the fibula, or small bone of the leg, is applied ;
and

this gives a slight twisting motion to the knee. The
distal extremity of the tibia embraces the astragalus,

or great articulating bone of the foot, on its upper
surface, and also on its inner side, where an extended

process forms the inner projecting bone of the ankle.

The lower extremity of the fibula is applied on the

other side, and forms the external projecting ankle

bone. The enlarged process of the astragalus which

forms the heel, and gives the limb a firm basis while

the body is in a horizontal position, or bent in any
direction, and still resting firmly on the foot, is pecu-
liar to the human subject. The tarsal bones of the

foot have sliding motions, something analogous to

those of the wrist bones ; and by means of them the

foot can adapt itself to many forms of surface, and
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maintain the balance of the body in a great number
of attitudes. The metatarsal bones consist of five

elongated phalanges, like the metacarpal ones ; and
the phalanges of the toes are equal in number to

those in the fingers, only they are individually much
shorter, and their motions are far more limited ; and

though the great toe has no grasping motion against
the others, as the thumb has against the h'ngers, yet
it may be educated to far more activity, and may
acquire far more strength in its muscles than it has
in those who use their feet for no other purposes
than those of ordinary walking, and have them con-
fined and not unfrequently cramped in shoes from
their infancy. It has sometimes been said, and the

analogy at least is in favour of the truth of the saying,
that those who have been accustomed to go without
shoes in their earlier days are more vigorous in the

feet and retain the use of them longer than those
who wear shoes from the beginning. Over the joints
of the toes, and sometimes over those of the fingers,
and especially the last joint of the thumb, there are

sometimes little bones, formed not of diseased matter
but in a quite healthy state. These last are called

sesamoid bones, or milletseed bones ; and it is under-
stood that they act something in the same manner
as the knee-pan, in strengthening the joints and

increasing the facility of their motion.

Such are the bones of the human subject, in their

arrangement, their application to each other, and their

principal uses. We have noticed the principal modes
in which bones are united by sutures, when it is not
intended in the economy of the system that the one
of them shall have a motion upon the other. We
have also mentioned some of the forms of those parts
of the moving bones which are applied to each other,
but it may not be amiss to recapitulate the principal
modes of those unions as they are usually stated in

the books. Of unions of bones which have motion
to a greater or less extent, there are two general
classes : those which are only partially moveable, or

partake something of the nature of sutures, and also

of the nature of joints ; and those which, whether
moveable in one direction or in several, or moveable
to a greater or less extent, have their motions free as

far as they go. The first species of union is called

amphiatkrosis, which means that they partake of one
or of both of the modes of separation or of junction ;

and the second is called dialhrosis, which means that

the bones are completely divided from each other,
unless in so far as they are bound together by liga-
ments. Cases of this last kind form the proper joints
of all mammalia ; and, therefore, they are of the

greatest consequence in studying the action of ani-

mals, though the others are scarcely less important
when we consider the adaptation of the animal struc-

ture to its own preservation, which is far from being
the least interesting, or the least instructive point of

view in which it can be regarded.
The first modification of amphiathrosis is that in

which the bones are simply united by cartilaginous
matter: This mode of union is called synchondrosis,
because both bones stand in the same relation to the

uniting cartilaginous matter. Bones united in this

manner do not, strictly speaking, admit of motion ; but

they yield to pressure much more than bones which are

united by sutures. The different bones which com-

pose the pelvis are instances of this kind of union.

There is a modification of the union by the mixture
of clastic ligament with the cartilaginous matter which

admits of considerably more motion, and also is much

stronger, than the mere cartilage. The vertebrte ot

the spine, already alluded to, are examples of this

kind of union ; and we may remark, that whenever
flexure is given to a joint by muscular contraction,

the joint straightens again by the reaction of the

ligament whenever the muscular effort ceases. Liga-
ments more complete in their structure, and more
extended than these, are employed in many parts ol

the- structure of animals, as antagonists to muscles
;

and as the elasticity of the ligaments is a mere pro-

perty of matter, and not an effort of the living prin-

ciple, any repose, adhesion, or other result, which in

brought about by means of an elastic ligament, is rest

to the animal, and not fati<rue. A third form of par-
tial movement is that which gets the name of syn-

dermisis, which means that the bones are equally tied

together by ligaments surrounding them, but that

their surfaces are left free to slide upon each other,

This is the case with bones which merely modify
those motions which are conveyed across them by
tendons reaching from one bone to another; and the

most remarkable instances that the human body fur-

nishes of these are the numerous little bones in the

wrist and the instep, which modify but do not origi-

nate, by means of muscles attached to them, the

motions of the hands and feet. When one bone is

united to another by intervening muscles, and thus

imbedded in the flesh, the technical name given to il

is syssarcosis, which just means that the bone has its

lodgment in the flesh ; and of course it can movt

upon the other bones without the intervention of anj

thing else than those connecting muscles. The blade^

bones are the most remarkable instances of this.

In diathrosis, there are three original and simple
forms of articulation, with regard to the plane 01

planes in which the motions take place, and there is t

fourth one which is compound. The first is th

hinge-joint, which admits of motion in one plan*

only, that is, bending and extension of the limb 01

member, but not twisting or cross motion : the ar-

ticulation of the occipital bone upon the atlas, the

second and third joints of the fingers, and the joint!
of the elbow and knee, are chiefly of this kind, thougt
the application of the second bone turns these, ir

part at least, into compound motions. The seconc

form is rotatory motion, or motion in the same plane
all round and at right angles to the axis of the bones

forming the joint : the articulation of the atlas upor
the second or toothed vertebra of the the neck is the

most remarkable instance of this motion in the humar

body. A third form arises from the combination o

these two, which may be produced by the peculiai
form of the condyles and the cavities in which the)
act, or it may arise from a compound joint, where
two bones act upon one, and the one of them tends

to twist the other round, at the same time that the

joint is bent : the articulation of the lower jaw ir,

man and other mammalia, which have a grinding
motion of the jaw, is an example of compound
motion, produced by the form of the condyle
which allows one muscle to draw it laterally, while

another is drawing it upwards or downwards ; anc

all those joints in which a twist round and a flexure

can be produced at the same time by means of twc

bones, as in the elbow, and to a less extent in the

knee, are examples of the second form.

The last form, and that which admits of the mosl

general motion, is the ball and socket joint, in which
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the circular liead of a bone is introduced into a cavity
of a similar form. The most perfect ones of this kind

are the articulations of the thigh bone with the hip
bone, and that of the arm bone with the blade-bone,
and there are less perfect instances in the thumbs.

Very often, however, a motion of this kind is obtained

by the intervention of a number of bones, \vhich all

i-ontribute to the motion to some extent or other,

though it is not very easy to assign each its proper
share : the curious motions of the wrist, which may be

Raid to be in all imaginable directions to which the

members can be bent, are perhaps the most remark-
able instance of this, not only in the human subject,
but among the whole mammalia.

In those joints which have the most general mo-
tion, arising from the peculiar motion of two bones,
there are two precautions against the chance of dislo-

cation. The hip joint, which, though it is a ball and

socket, still has its most powerful motion in the mesial

plane, has the ball united to the middle of the socket

by a round ligament, which partly forms a pad be-

tween tho acting surfaces, and partly allows a more
free motion, but prevents the bone from slipping out
of its socket. Other joints, such as the joint of the

knee, which have their principal motion hinge-ways
by means of two condyles and two cavities, have a

division between thecondyles in which there are liga-
ments placed crossing each other, and allowing, at

the same time, free motion to the joint. Such joints
are generally also inclosed in ligamentous matter,
which forms a border round the brim of the cavity,
and extends over the condyle and part of the bom-.
These ligaments are, like the others, elastic, and when
the joint is strongly bent in one direction, there is a

tendency in the ligament to bring it back again, if

the muscular action is suspended.
The position of repose, or perfectly easy rest, in

animals which stretch themselves down to rest, as-

sumes that of a uniform balance of the ligaments, at

least in the limbs of the animal. The muscles are
the portions of the animal structure which are soonest
tired by exertion, and the position of rest at perfect
ease is that in which all the muscles are equally in a
state of repose ; and any one may know whether a
limb is in a state of complete repose or not by trying
whether external force will bend it with equally little

exertion in all the directions in which it naturally
bends. Painters and others, who endeavour to re-

present the positions of animals and their parts, whe-
ther in a state of action or in a state of repose, often

commit sad blunders from ignorance of the mecha-
nical action of the animals. They often lay a figure
down in repose, or even asleep, with all its limbs in

a state of great muscular excitement ; and they as

often represent a limb as in the act of performing
scum.- mighty deed, when the said limb is in a state

of perfect inaction. The most ludicrous blunder of
this kind is that in which violent action is endeavoured
to be represented ; for, in these cases, an assassin may
be represented as in the ver}' act of felling his victim

to the ground with a bludgeon, or of stabbing him'to the

heart with a dagger, and yet the muscles which extend
the arm and those which draw it back may be both
so equally excited in the representation that the arm
could not possibly move a hairbreadth. We must,

hi'wever, close our observations on the bones and
their adaptation for motion, for to exhaust the subject,
even on the human body alone, would be a vain ex-

pectation. What is already known would fill many

volumes, and the unknown would, in all probability,
fill a far greater number.
The MUSCLES. As the muscles, or immediate or-

gans of motion, vary in their forms according to the
state of action or repose that they are in, and as from
their being wholly composed of soft animal matter

they are subject to perish, or at all events to lose
their original shape far sooner than the bones, we
shall not go into even a list of them, but content our-
selves with a few remarks on their nature and mode
of action, and on those appendages which connect
them with the parts which they move, or keep them
in that shape in which they can perform their offices

most effectively, and with the least exertion on the

part of the animal.

Wherever a muscle appears, or to which ever of
the functions of the animal it ministers, its general
structure and general mode of action are the same,
though from the number of different motions of which

they are the organs, their shapes, sizes, and relative

degrees of strength vary much.
Various divisions of the muscles into classes have

been proposed, according to their supposed con-
nexion with what is called the will of the animal, and
also according to the fancied system in the animal of
which they are supposed to form a part. Such dis-

tinctions are, however of little or no value. The
question of will is one which should be introduced as
seldom as possible, for this very plain reason, that

nobody can tell what it means; and, instead of the
muscles of the arm being voluntary or obedient to
the will, and the muscles of the heart involuntary, or
not obedient to it, the whole difference is, that the'
external one, exposed as it is, and temporary as it is

in its use, is not so easily or so constantly excited to

action as the internal muscle, which is defended from
the air, preserved uniformly at a high temperature,
and has the stimulus of the blood always applied to
it in the course of the circulation. The real ground of
distinction is, therefore, one concerning the causes
which stimulate muscles ; and as the actions which
the different mammalia, to leave all other animals
out of the question, have to perform in nature are

perfectly innumerable, and as we know nothing about
the stimulus or cause of action in the muscle farther
than as we see of the animal which possesses it, and
the circumstances which appear to us to stimulate the
animal to action, we cannot draw the line of distinc-
tion between what is voluntary and what is not. So
much, indeed, is this the fact, that even in our own
case, where we may naturally be supposed to have
the best information, we cannot confidently say that
we are possessed of any thing called w'ill, which
comes in as a sort of third party between us and the
circumstances under which we act in any given man-
ner. At all events, will can never be of any practical
use, unless it advances as far at least as can, and
therefore it is not a fit subject for popular writing,
and perhaps not for instructive writing of any kind.

The best way, therefore, is to disregard all those

metaphysical or systematic distinctions, and deal with
the muscles just as we do with the bones that is, de-
scribe them according to their forms and situations in

the body, and the functions which we see them per-
form, without ever troubling ourselves why a muscle

produces motion and a bone does not, or why one
muscle appears to perform one kind of motion and
another not. In all the varied motions and actions
of the animal body, the muscle, considered as sub-
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stantive matter, can perform no action and originate
no motion, unless we trace it downward as connected
with the race from its original creation as a living

creature, how often so ever it may have passed through
the embryo state during the interval. All our in-

quiries respecting the action of muscles must, there-

fore, be confined to what they do, and the manner in

\vhich they do it, because, as to why they do it, we
can get no information.

Muscles consist almost entirely of fleshy fibres,

generally arranged parallel and formed into bundles,
which bundles, as well as the more minute fibres of

which they are composed, are all encased with cellu-

lar tissue. This tissue admits a ready passage to the

numerous blood-vessels, nerves, and lymphatic ves-

sels, with which muscles, in the mammalia at least,

are always copiously provided. The bundles of fibres

of which a muscle is composed, are variously disposed
in the muscle. When they run longitudinally through
the whole of it parallel to each other, it is called a

straight muscle ; but it is sometimes run obliquely
across the general substance of the organ, sometimes

they diverge from partitions dividing the muscle in-

ternally, and sometimes they are disposed in a circu-

lar manner. The last mentioned structure occurs in

the iris of the eye, which, in diurnal mammalia, con-
tracts to a point by the action of light ; but the eyes
of climbing animals, which are nocturnal, generally

speaking contract to a vertical line, while those which

range the surface of the ground often have the iris

contracting in a horizontal line.

In all muscles which give motion to the limbs and
other articulated parts of animals, it is the distal bone,
or bone most remote from the body of the animal, or

from the spinal column in the mammalia, that the

muscle moves ; and when there is a regular articula-

tion, the distal bone is moved upon the proximal, or

one nearest the body, or centre of articulation in the

body. In order to make a distinction of these two in

the mere naming of the parts to which the muscle is

attached, it is usual to say that the proximal attach-

ment is the origin of the muscle, and the distal at-

tachment the insertion of it ; and when such a muscle

acts, the tendency of it is always to draw the point of

its insertion towards the point of its origin. If, how-
ever, the distal part of the member with which the

muscle is connected rests on a fulcrum whose resist-

ance is greater than the weight of the animal, the

animal must move upon the member, and not the

member upon the animal. Thus, in the case of an
animal rising from a recumbent or a bent position.
or in the case of the straightening of a bent limb by
muscular exertion, it is to the body of the animal that

the motion is communicated, and the extremity of

the straight line remains upon the ground, unless there

is as much force in the muscular exertion as to project
the animal fairly into the air by a leap. In all leap-

ing, galloping, and jumping, and indeed in all kinds

of progressive motion, the body of the animal is thus

propelled by the action of the muscles against a re-

sistance sufficient to overcome the weight or inertia

of the animal's body. Thus, the reference to the

origin and insertion of muscles applies only to their

positions in the body of the animal, and not to the

absolute kind of motion which may result from their

exercise.

Sometimes the muscles are inserted directly upon
the bones to which they give motion, and in this case

a layer of tendinous or cartilaginous matter is the

means of their union. In the living animal this mat
ter adheres firmly ; but when the parts are exposec
for a sufficient length of time to the action of boiling

water, or even to maceration in cold water, the ten

dinous matter is partly converted into jelly and sepa-
rates from the bone. In other cases, and indeed ir

the majority of cases, in those parts which have exten

sive motions, the muscle terminates in a tendon 01

cord ; and this tendon, which is popularly callec

sinew, consists of substances more or less approaching
the nature of ligament. These tendons are fibrous

though their fibres are not nearly so distinct as those

of the muscles; and they are placed in various direc-

tions with reference to the fibres of the muscles them-

selves. Those tendons are not susceptible of motior

like the muscles, neither are they so elastic as liga-

ments ; but there are considerable differences in theii

consistency in different animals, and in different parte
of the body of the same animals. When the tendon?

of a muscle lie in the same direction as the fibres of a

muscle itself, they may be at either extremity of the

muscle, or at both extremities of it, according to cir-

cumstances. The tendons sometimes also pass

through the body of the muscles, either in the direc-

tion of the muscular fibres or across it ; and sometimes

there are several tendons connected with the samt
muscle. All these varieties are adaptations to thf

different kinds of motion which the muscle is intended

to produce ; and not unfrequently the tendon is con-

tinued for a considerable way, and over intermediate

bones. The muscles of the fingers and toes afford

instances of this, for their tendons are very long, thf

muscles being situated upon the bones of the fore

arm in the case of the fingers, and upon the bones ol

the leg in the case of the toes. When the tendons
of muscles are extended in this way, they generally

pass over bones which modify their motion, and not

unfrequently over joints which have proper muscles

for their own movements. In these cases the tendons

are tied into their places by ligaments which surround

them, and keep them to their arrangement ; and very
often it is where there are such ligaments, that modi-

lying bones, with sliding surfaces, diversify the effect

ultimately produced upon the part which the long
tendon connects with the muscle.

In all those muscles which immediately affect the

bending of joints, there must be in the greater num-
ber of cases an action of muscle against muscle ; and
these opposed muscles are called the antagonists of

each other ; as, for instance, a muscle which bends a

joint, and a muscle which stretches it in the opposite
direction, are antagonists, and the first is called a

flexor muscle, and the second an extensor. When
the bending or contractory action of the part is more

vigorous, or, which amounts to the same thing, more

important in the action of the animal, the flexor mus-
cle is always the stronger ; but when the extension of

the part is the chief action, the flexor muscle is the

weaker. The muscles in the human body are very
numerous, very varied in themselves, and in the kinds

of motion which they produce ; but in the case of the

individual fibre,the bundle, or the congeries of bundles,
of which the several portions are separated from each
other by tendinous septa, the action of the muscle
is always the same namely, the pulling together of

its opposite extremities, by the shortening and swel-

ling out of the fibrous part, and the extension of it in

length by the subsidence of the contraction, and the

relaxing of the muscle and its tendons.
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Whatever may be the specific process, and the im-

mediate means by which muscular contraction is pro-
duced or excited, it evidently has some connexion with

electric action, and indeed with merely rapid motion

of anything' which is fatal to life. Persons who
are killed by lightning have all the muscles relaxed,

and the body rendered as loose and feeble as though
the whole soft parts were deprived of their cohesive

power. It is nearly the same with those who are

killed in battle by gun-shot wounds, for they also are

relaxed, and have no expression of any strong passion
on their countenances after death ; whereas the

countenances of those who are killed by wounds with

cutting instruments, set rigidly in death with that

expression of rage, agony, or whatever strong passion
under the influence of which they cease to live. Those
results of the rapid concussion of the lightning, and
the rapid stroke of the bullet, have been too frequently
noticed for leaving any doubt of their truth ; and as

the lightning and the leaden bullet have nothing in

common but the rapidity of their motion ; for the one

produces its effects by a mere shock, and the other

by a mechanical wound, it is difficult to avoid con-

cluding that it is from this sudden assailment of the

system, that two causes, apparently so different, pro-
duce the same effect upon the muscles.

This, by the way, is one strong ground for conclud-

ing that they have a general connexion in this rapidity
of motion ; and that the animal life which they destroy

belongs to the same general class, although, as it acts

through the medium of a very different apparatus, its

displays are correspondingly different. What is

called the wind of a spent cannon ball, which often

stuns for a time, and not (infrequently destroys life alto-

gether, must be regarded as acting in nearly a similar

manner upon the sensibility of the whole living struc-

ture of the body ; and in the case of man, we have
results very similar, produced by sudden and violent

mental exeitements. Every one must have heard of

ho\v effectually a sudden panic turns the bravest men
into perfect cowards, or how sudden fear, even when
the ground of it is purely imaginary, will unnerve the

arm, strike the tongue dumb, and hold the individual

rivetted to the spot, and powerless against even the

feeblest enemy, and very often when there is no real

enemy in the case at all. We cannot suppose that,

in the case of human beings, these are primary affec-

tions of the mind ; because it should seem that the

mind can be affected by external nature only through
the instrumentality of the senses : and therefore we

might be prepared to expect that similar cases of the

influence of intimidation might be found among the

other animals. Something of this sort occurs in what is

usually termed fascination. The accounts which have
been given upon this subject must be all received
with some degree of caution, because, generally

speaking, they bear the stamp of extreme credulity

upon them. But still they are so many, and a num-
ber of them are given with such apparent claims to

probability in many parts, that it would be perhaps
carrying scepticism to an excess to deny the whole,

though it would be equally wrong to give the whole

implicit credit. All the facts, however, seem to point
to the general conclusion, that there is a remarkable

agreement in many particulars, among all the various

modifications of action, the effects of which present
themselves in the material world.

But though the muscular action of animals may be
the same in kind with every other denomination of
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action, the effect of which is to produce motion, this

does not lead us one jot nearer to the origin of the
animal action than we were before. We know that
the first rudiment which we have of every animal

capable of awakening into life, and growing by proper
nourishment into the general resemblance of a species,
is the result of an act on the part of animals of the
same species ; and we know farther, that if we endea-
vour to extend the performance of this act beyond the

species, there is a limit at which it fails, not only in its

effect, but in the tendency towards its performance ;

and therefore how much soever we may have reason
to conclude that the action of animals is in principle
the same with all other kinds of action in matter, we
are utterly unable to say why the result should be an
animal of one species and not of another, or indeed

why it should be an animal at all.

OTHER ORGANS OF ANIMALS. The other organs of

animals, besides the external ones which we have

mentioned, and the general structure upon which the

external action and adaptation in nature of animals,
and especially the mammalia, depend, maybe referred

to certain classes, each class being more immediately
fitted for the performance of some one particular part
of the animal's economy, though they all harmonise

with, and support each other in such a manner as to

show that how complicated soever the organisation

may be, the animal is still one, and that not one of

the functions performed by those different systems of

organs which belong to it could be carried on without

the others ; though there is still that play of the sys-
tem and adaptation to contingencies here, which we
find to run through the whole.

Those systems of organs need not detain us long,
for some of them have been alluded to in previous
articles of the present work, and others can be more

conveniently taken along with the notices of those

divisions of the mammalia of which they form charac-

teristic features. The organs of nourishment have
received sufficient illustration in the general article

ASSIMILATION, and the variations can be better ap-

preciated in contrasting the animals wherein they

appear. A mouth for receiving the food, a gullet for

transmitting it, a stomach more or less complicated

according to the species for its digestion, an intestinal

canal, certain separate glands for preparing liquids
which promote action in that canal, absorbents to take

up the food from the canal, and leave the impurities,
and an apparatus for further elaborating the new mat-

ter so taken up, and conveying it, along probably with

part of the exhausted matter brought back by the

lymphatics, into the mass of the blood, are common
to the whole of the mammalia. In like manner, there

is a common mode of respiration, or of applying the

blood which has been mixed with the new matter and the

matter of the lymphatics, to the action of atmospheric
air, in order that it may deliver out a certain portion
of carbon to the oxygen of the atmosphere, which is

common to all the mammalia, and is in every case

performed by receiving atmospheric air into cellular

lungs, along the walls and passages of which blood

vessels are ramified with an extreme degree of minute-

ness. The quantity of respiration, and the rapidity
of circulation, vary a good deal in different species,

and in the same species, and even the same individual

under different circumstances ; but still the general
mode is the same throughout the whole class ; and

both in their increase and their decrease, to what

cause soever the one or the other may be owing,
H
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they keep pace with each other. The respiration of

the mammalia is always accompanied by voice of

some kind or other , but though in many of them the I

organs of voice bear a much closer resemblance to

man than those of otherclasses of animals, and especi-

ally than those of birds, yet none of the mammalia
have ever been taught to articulate, or to imitate

sounds, although many birds are capable of being

taught to utter words, and to execute pieces of music
with very great perfection. This unquestionably does

not hapf>en from any inferiority of resources, or what
is usually called animal sagacity ; for in these respects
the mammalia stand far higher than any other animals.

As they do in other respects, so in this, they differ

greatly from each other ; but in the whole of them
there is an expression in the eye, a readiness in the

ear, and an aptitude to take notice of circumstances

around them far superior to what is to be found in

any of the other classes. They also readily know

persons and places, and they understand sounds, and
feel pleasure at some, while they are irritated by others.

It should seem, therefore, that their inability to imi-

tate sounds, and especially articulate sounds, is a
matter of organisation merely, and has nothing to do
with the system of sensation. Indeed we have some-

thing nearly corresponding to this, for the most elo-

quent speakers are rarely the most acute or profound
thinkers ; and it is at least not proverbial that those

who have the sweetest voices have the best under-

standings.
The allocated organs of particular senses are the

same in number and in situation, making allowance
for differences in the general form of the body, in all

the mammalia. The ears are always two in number,
farthest backward on the upper or lateral part of the

cranium ; but they differ greatly in their develop-
ment and their external form, according to the extent

to which the animal has occasion for the sense of

hearing, and the times and places when that sense is

exercised. The eyes follow next in advance ; but

their position varies according to the direction in

which the animal has most occasion to exercise the

sense of sight ; and many circumstances also tend to

vary their size, mode of action, and intensity of per-

ception. The organs of smell have also their general
situation similar in the whole ; and so have the organs
of tasting ; though both of these vary much in the

degree of their acuteness. What Is usually termed
the sense of touch, or of feeling, is a very doubtful

matter, and one of which it is by no means easy to

give a general explanation which will meet all the

points, or even be very satisfactory upon any one of

them. This sense ought, strictly speaking, to include

not only those sensations which we fancy that we
derive from touching substances with our hands, such

as roughness and smoothness, hardness and softness,

heat and cold, and the like ; but it ought to include

all sensations which we can consider as being plea-
surable or painful, or in any way perceptible, except
those sensations which we refer to distinct organs,
and lose if those organs are destroyed or seriously

deranged. Among these last ought to be numbered
those influences of the atmosphere, which affect us

deeply in proportion to our sensibility, but which we
cannot refer to a sense of touch, as connected with

peculiar and localised organs, any more than we can
refer them to the other senses. The feeling of high
health and buoyant spirits, and also all the opposite
feelings down to absolute internal pain, of which we
are often unable to describe the seat, should also be

included under this head, or else the sense of touch

ought to be subdivided into as many branches as

there are different sensations which impress us, not

through those local organs to which particular senses

are attributed.

When we consider carefully the circumstances now
mentioned, and bear in mind how many different cir-

cumstances affect our bodily comfort, without having
any thing of a mental nature in them that we can
discover ; and further, when we bear in mind how
very often we are thus affected pleasurably or pain-

fully, when we can trace the affection to no source,
observed as physical, or suggested as intellectual, we
can hardly help admitting that we ought to give this

sense, one modification of which we call touch, as

extensive a locality as the whole sentient structures

ofour body, and perhaps even those which we do not .

usually at least consider as being possessed of any
capability of sensation. The senses which have local

organs, the destruction of which puts an end to the

sense, do not participate with each other, unless per-

haps in that curious connexion which subsists between

smelling and tasting ; but this general sensation be-

longs to the organs of the allocated senses as well as

to the other parts of the body ; and often, as they are

more finely organised than structures of more rude

employment, they are the very first to be affected.

The converse holds equally good ; for this general
sense may be excited, and that to a degree highly

pleasurable or highly painful by the exercise of those

allocated senses upon particular objects. There are

sights and sounds, and odours, atid even savours,
which can make the whole frame thrill with delight ;

and there are others in each of the four classes which
can make it shudder with horror. All this may hap-
pen too without any suggestion of relation which
can give us the slightest ground for believing that the

matter is a mental one ; and thus we are constrained

to look upon it as a mere affection of the sentient body
by external circumstances.

Such being the case, it follows by a most natural

analogy, that this general sense of the living structure

must be common to all the mammalia, only varying
in acuteness with the species, and indeed with the

individual ; it must do the latter of these as well as

the former ; for if we find this general sensibility, as

we may term it, so variable among the human race,

as the observation of every day proves it to be, we
cannot expect to find perfect uniformity among the

individuals of any species of mammalia whatever.

When, therefore, we speak about the sense of

touch in these animals, we must be careful not to fall

into error, and suppose that it necessarily belongs to

some particular kind of surface, such as a naked
skin covered with small papillae ; for the sensation

can be conveyed as readily by a hair, a bristle, a por-

cupine's spike, or even the horn of an ox, as by the

most delicate finger belonging to the human race.

We know that the whiskers of nocturnal animals, and

probably the whiskers of all animals which have such

appendages, communicate a sense of the presence,
and even the approach of objects, with wonderful

quickness. The hair of horses, and indeed that of

all animals, respecting which the experiment is pro-

perly made, give proofs .that they are possessed of

equal sensibility to external objects. The sensibility
of leaping animals to friction, calculated to produce
voltaic action in their fur, is well known, from the

familiar experiment of rubbing a cat's back against
the grain ; and in order to show the perfect identity
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of the two kinds of excitement, we invariably find that

sparks are most readily obtained from the cat's back in

those states of the atmosphere best adapted for the

working
1 of a common electric machine. The sensihi-

lity of many of the mammalia to atmospheric change?,
even when those changes are too slight for telling

upon our feelings or upon our instruments, are also well

known ; and in this way the almost eyeless mole,

lodged under the surface of the ground, is probably a

more certain " weather-wiser" than the most zealous

human student of the science of meteorology. Upon
this branch of the system, as well as upon the others,
we may therefore say that the system of sensation is

the same in kind among all the mammalia, and only
varies in degree in the different parts, so as to adapt
each species to its proper haunt and habit in the

most perfect manner.
Even in the external coverings of their bodies there

is a characteristic resemblance among all the mam-
malia, in which they differ from all other animals,
and which, if it is known in the case of one can never
be mistaken in that of another. The skin of the

mammalia is very thin in some species, and very
thick in others ; but still in the whole it consists

of the same number of parts similar in their com-

position and their arrangement. Whatever appen-
dages grow from this skin for protection to the

animal, or for any other purpose, are always substan-

tially the same. They may be of exceedingly delicate

texture as we find in many of the fur animals, and
in the fleeces of some of the finer-woolled sheep, or

they may be coarse and shaggy, of which we have

examples in the produced hair of the American bison

and the mane of the lion. They may also have that

appearance which we find in the substance called

whalebone, or more correctly baleen, which forms the

apparatus used by toothless whales for capturing their

food ; it may be tubular, with an opening in the centre,
as we find it in the ornithorhynchus and some other

animals ; it may be in hard spines, which have their

insertion into cavities, as in the porcupine, the echidna,
the spiny rats, and some others ; it may be an

agglutination of fibres without any core, as we find in

the horn of the rhinoceros, or it may be a casement
of horny matter upon a core of bone, as we find in the

ox, and all those other animals which have true horns ;

and, according to the species, it may differ in its con-

sistency, and also in the proportions of its ingredients,
but it is still substantially the same substance ; and
whether it appears in the form of fur, of wool, of

hair, of bristle, of horn, of hoof, or claw, or of nail, it

is still substantially the same, and when examining it

we could at once pronounce it to be a product of the

skin of the mammalia in one or.other of the species,
and not any thing else.

Thus, notwithstanding all the diversity which there

is in the size, the structure, and the habits of this

class of animals, there is in every part of them a

general character which prevents us from confounding
them with any other animals ; and this character

pervades their whole organisation, and is traceable in

all their habits.

In the mode of their reproduction the means
which have been given them for the continuation of

their several species, there is the same uniformity.

Every species consists of two sexes, and each indivi-

dual is of one sex only. Instances are indeed men-
tioned of the appearance of a double sex ; but these

instances, which are rare, are always monstrous form-

ations, and whatever may be their appearance they
never have a double function, and very often they
have no function at all. Some physiological facts

connected with this part of the subject are very curi-

ous, but at the same time perfectly inexplicable upon
any principles with which we are acquainted. One
of the most familiar, and at the same time perhaps
one of the most singular, is the case of" free martens."
Hitherto we believe the occurrence of them has been
found in no animal save the common domestic ox,
and no reason can be assigned for its occurrence in

that animal. One young one is understood as being
the regular or normal number produced at a birth in

this species of animal, but there are sometimes two.
If these two are both males or both females, they follow

the ordinary law, and are perfect animals ; but if the
one of them is a male and the other a female, the female
is imperfect or a free marten ; and differs riot only in

its general expression but in its flesh from the peri'ect

animal, whether male or female, being accounted far

superior to either of them as food, even though they
are mutilated very soon after their birth.

There is another remarkable distinction in the mode
of reproduction in the mammalia, and that is the dif-

ference between placental animals and marsupial
ones. The latter have not yet been completely inves-

tigated ; and for much of what is known respecting
them we may refer the reader to the article KANGA-
ROO. But, independently of the difference of structure

requisite for the double gestation of marsupial animals,
there is a characteristic distinction of a more general
kind between them and the placental mammalia, that

bring forth their young in full maturity. Their appear-
ance as to form wants the elegance and lithencss of

the others. They are shapeless animals so so speak,
and the very covering of their bodies is different,

though it is not very easy to speak particularly of

what the difference consists. The most remarkable
distinction between them and the others, however,
is in the expression. The eyes of all marsupial ani-

mals look blank and vacant, and though physiognomy
is not perfectly understood, and consequently our

opinions concerning it cannot always be trusted, yet
the whole air of the head, as well as the general

shape of the body, give us at once the impression
that marsupial animals are stupid and resourceless.

Even the feet, which one would suppose to be less

affected by physiological differences than any other

parts, are different from those of the common or cha-

racteristic mammalia, and in many of the species they
bear some resemblance to the feet of birds or those

of reptiles. The anatomical structure has not been
examined with the requisite degree of attention ; but

it should seem that there is an inferiority in the

tarsal and carpal parts of the extremities, and that the

foot, for whatever kind of work it may be adapted, is

always inferior to that of the placental mammalia.
But, notwithstanding the differences of appearance,

expression, and intelligence, which follow this dif-

ference in the production of these animals, their

predominating character is still that of the mammalia,
and therefore in what light soever we view the numer-

ous species which constitute the class, we must always
come to the conclusion that it is clear and well defined

in its general characters.

SEC. II. PHYSIOLOGY or MAMMALIA. Physiology

literally means "the voice of nature," but in general
it is restricted to nature as organised, and thus it

becomes " the voice of life," and is divided into two
H2
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parts answering to the two great divisions of organic

nature, vegetables and animals. With the former we

have, in the mean time, no concern. Our view of

the latter must also he principally directed towards

one class of animals ; but as that class, the mammalia,
are those in which the system of sensation, which is

the grand character of animals, and that which at once

distinguishes them from vegetables, is most fully de-

veloped, their physiology in a great measure includes

that of those other classes whose sensation is inferior.

In the proper, that is the most useful sense of the

term, animal physiology is the science of life, or of

the investigation of all the phenomena of living beings,
and the causes of those phenomena, as far as. such

causes are capable of being known. The phenomena
are of course as open to our observation in the animal

world as they are in the vegetable or the inorganic ;

and as they approximate more nearly to our own

personal phenomena than the others do, and are also

in themselves more striking, they occupy more of our

attention, and there is perhaps no individual |of the

human race, however uncultivated and however care-

less, who is not at some times an animal physiologist.
Nor is it at all to be wondered at that such should

be the case, for when we come to thnk seriously of

it, there is something truly wonderful in an animal ;

and if it were possible to imagine a human being

possessed of the average degree of intelligence, that

had lived to the years of careful observation and calm

reflection, without ever having seen an animal, and
then to have one brought before him for the first time,

it is not easy to find words expressive of the surprise
and the delight which such a novelty would produce.
All the spectacles and shows, after which the restless

minds of the idle and unthinking pant and toil with

so much solicitude, would sink into perfect insignifi-

cance before this especial wonder ; and the individual

in the circumstance which we here suppose would

fancy he possessed in the animal a treasure of know-

ledge which could not be exhausted.

We have practical evidence of this in the case and

conduct of the young, of simple country people, and

of all whose minds have not been debased by that

love and pursuit of sensual gratification and frivolity

which are the curse of the majority of mankind in all

ages, and in none more than in those societies and

states of society which lay claim to superior degrees
of civilisation and refinement, but in which, in reality,

by far the greater majority spend their lives in "sow-

ing the wind and reaping the whirlwind." When we
observe those unsophisticated persons examining a

new animal, that is, an animal new to them, they pre-

sent to us a lesson of genuine wisdom, if we, in the

pride of our fancied superiority, would but deign to

learn it. It is not the unwonted shape or peculiar
structure of the animal which rivets their attention, it

is
" what the animal does" the display of the prin-

ciple of life in it the phenomenon of that mysteri-
ous power, veiled in its essence from mortal ken, which,

generally speaking, makes the mass of matter before

their eyes an animal and not any thing else ; and, in

its peculiar modification, makes it the particular

species of animal before them, and not another. Ask

any person of the description alluded to, upon return-

ing from a menagerie, or even from a common show
of wild beasts at a fair, what he has seen, and the

answer will never be concerning modification of shape
or diversity of colour ; it will invariably run upon
the action'of the animals, and it will be expressed

with admiration and delight in proportion as that

action is novel and energetic. The common exhibit-

ors, who address themselves to the least, learned class

of the population, are well aware of this, and never

fail in turning it to the proper advantage. They plas-
ter pictorial representations upon the display canvas

in forms which the wildest imagination never fancied,

and in altitudes which set every principle of equili-
brium at defiance. But though these attract the first

gaze of the rustic, they do not constitute the spel!

which beg.iiles him of his hard-earned pence, and

betrays him within the deceptive booth : there are

two short words "
all alive" which are the real

attraction, and the irresistible desire is to know what

shades so marvellous can dn.

This is an every day and a homely illustration
;

but tin? instruction which it is capable of affording,
and which it affords largely, is not the less valuable

upon this account. It will be remarked too, that

in those cases, mammalia always attract more atten-

tion than animals of any other class. Birds may be

ever so elegant in their shapes, and ever so gay in

their colours ; and the folds of serpents may be repre-
sented as though they could break bars of iron, and

their mouths (some of which are abundantly wide

naturally) as much distended as though they could

swallow elephants ; but if the rubric presents any

novelty in the mammalia, although not larger than a

rabbit, and equally simple in its expression, the eye ol

the rustic ultimately settles upon that, and it even in

its simplicity tempts him more than all the beauties

and all the monsters of the other classes of animals,

heightened as the latter are by every exaggeration to

which a paint brush, unfettered by taste of any de-

scription, can have recourse.

Evidence obtained from sources such as those now
mentioned, whatever may be its intrinsic value, is

always genuine, being tree from the contamination ol

theory and system of every sort. Therefore, whether
the distance it carries us be shorter or longer, we can

always depend upon it so far as it goes. The speci-
men of mammalia, we have said (and any one who
chooses to make the observation may verify the say-

ing), is the real attraction. Why is it so? This is a

simple question, but the answer to it is very important ;

it is so because, from what the rustic has already
observed in the course of his personal experience, he

expects to find a greater display of the phenomena of

lite, or of the living principle in that specimen of

mammalia than in all the animals of the other classes.

This familiar illustration, and we have endeavoured
to draw it from a source as little connected with arti-

ficial learning as possible, is certainly the most sin-

cere, and far from the least convincing proof of the

superior interest and value of physiology (we mean
animal physiology) that could be adduced.
When we come to this department of study we

find that we are upon new ground, and that there is

something in addition to all that we meet with in

mere matter and its laws, which those laws will not

explain. The unorganised body, under what form
soever it may exist, is wholly under the government
of the laws of matter, which laws we can reduce to

mathematical proportions in their different instances,
and state them by weight or measure ; and whenever
one substance of this kind acts upon another, or two
act jointly, so as to prpduce a new substance by their

union, the whole materials of that new substance are

ready prepared before the act of union, and after that
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act is completed, tlie resulting substance is in itself as

passive as any of the parts of which it is composed.
It' we expose it to the air and the weather, to which
ull mammalia are more or less exposed, otherwise

they cannot perform their functions if we expose
it to these, their effects upon it is in all cases a de-

composing' or otherwise destructive one. There is

no principle of reproduction, no faculty of growth,
and no means of preservation in the inorganic or

dead substance. It, is perfectly passive to those phy-
sical laws which it is the province of natural philoso-

phy and chemistry to discover ; and were we ac-

quainted with the whole of those laws, we should

be intimately acquainted with the nature of every
organic substance, and could foretell the exact change
which under any given circumstances it would undergo,
with the same certainty as we can predict that tire

will burn dry wood, lead melt at a certain degree of

heat, and water crystallise into ice at a certain degree
of cold.

In these inorganic or dead matters there is, there-

fore, strictly speaking, no physiology ; the individuals

or the kinds have no story to tell, for the whole of

their story is told in the physical laws of matter, and,
for the sake of illustration, it may be said that those
laws are inexorable despots to whom all the species
of inorganic matter yield the most implicit obedience.
When however, we come to animals, and especially

to the mammalia, which are, as we have said, the
most typical animals, we find the case very different.

Tne physical laws of matter, taken generally, will

not only not explain their phenomena, but these phe-
nomena are dis-played in spite of the physical laws of

matter, and, iu opposition to them, by the triumph of
a greater power over them as it were. This is true

of the very materials of the animal body. The ani-

mal, or the principle of animal life that unseen
j

power which we cannot describe except through the
medium of its phenomena cannot change the phy-
sical nature of any one substance, considered as a

simple substance, which enters into its composition.
Carbon, for instance, is exactly the same substance

(

in the body of a living animal as it is in a diamond,
in the charcoal of burnt wood, or in any mineral

carbonate, or compound of a carbonate. The oxy- i

gen and the hydrogen which exist in the structures

of an animal are also exactly the same as they exist

in water, or in any oxide or any hydrate whatever.
The same may be said of the nitrogen, and of all

the other elements which enter into the composi- :

tion of the animal body. And, as the action of the
animal has no power of changing the nature of any
one elementary substance, so it has not the power
either of producing or of finally destroying

1

any one

elementary matter ; so that, when an animal of the

largest size, the most active character, and the longest
life, ceases to exist, it leaves the quantity of matter,
and the proportions of those kinds of matter which
we call elementary, in precisely the same state that

they were at the dawn of its first rudimental existence.
But though this is unquestionably true, and though

il is a truth necessary to a proper understanding of
the first and simplest principles in animal physiology

the principle upon which all our knowledge of a

subject so difficult and so apt to tempt us astray must
be grounded yet we must be careful as to what we ,

understand by elementary matter of whatever kind. !

For our purpose it is not necessary to inquire how
rnany kinds of elementary matter there are, or whether

any one of those substances which the art of the
chemist has not hitherto been able to resolve into

parts, differing in their qualities from each other, is

or is not a simple element, and absolutely indecom-

posable.
The practice belongs to the chemist, and is

in itself a physical maiterand not a physiological one ;

and being a physical matter, information concerning
it must be sought in those physical laws of matter
which, as we have said, are opposed and overcome
by the law c,f life in the individual animal as long as
its life continues. The principle is all that the phy-
siologist is concerned with ; but it is especially neces-

sary lliat his knowledge of this should be clear and
distinct, because the common loose expressions about
animal matter and vegetable matter, and matter which
is neither vegetable nor animal

; and also the distinc-

tive names given to imaginary kinds of animal matter,
such as the matter of bones, the matter of mem-
branes, the matter oi blood, the mutter of nerves, and
an endless variety of others, are !=ure to mislead us if

we do not clearly understand that they are simply
conventional expressions.
When we speak of substantive matter as existent,

and obedient to the laws of matter and nothing more,
then there can be no such thing as animal matter,
because there must be something in addition both to

those laws and to the matter befoie there can be the
smallest part of the very smallest animal. When,
too, we speak of the different kinds of animal matter,
of those above alluded to, or others according to the
stiucture to which we refer, we do not mean different

kinds of substantive existence as merely matter, and
under the physical laws of matter and nothing more.
The real meaning of such expressions is, that each of
the compounds to whicli we allude is the result of
some degree or mode of animal action, wherein the
laws of mere matter have been subdued and suspended
for a time.

In the general expression,
" animal matter," our

real meaning, when we have any meaning at all (for
we are very apt to use such words without meaning),
is that this matter displays the result of the action of

animal life ; and when we speak of a particular kind
of animal matter, as, for instance, of the matter of

bones, all that we mean is, that a par.icular kind or

modification of the action of animal life is displayed
in the matter of which we speak.

Even the words,
" action of animal life," though

we cannot well refrain from us'ug them upon some oc-

casions, inasmuch as the lile of one animal displays

many species of action, are not altogether free from

objection. Our conceptions of life i.i animds. though
different in their subject, are similar in their nature

to our conceptions ot mind in man : we know nothing
of the essence either of the one or the other, but

merely their successive states; and tiiat which we
call the life of an animal, whatever it may be to our

thoughts, is nothing to our observation but the suc-

cession of actions which that animal performs. Some
of those actions are, however, so very different in their

nature from any action which we can attribute to mind,
as a thinking principle, that we naturally make a very
broad and clear distinction between the two. Mind is

capable of knowing matter, and turning its experimental

knowledge to account, whether sensation be imme-

diately concerned in this application of experience or

not; but mind is not capable of acting upon matter

so as to counteract or suspend any of those laws

which belong to matter. Il is emphatically said in
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the sacred volume, that "no man, by taking thought,
can add a cubit to his stature," and there is a great
deal of philosophical truth in the saying. The mind

of a human being has not the least coutroul over the

character or appearance of any one part of the human

body, unless in so far as experience may have taught
it to use physical means for such a purpose ; and if

this is the case with regard to the matter and mate-

rial structure of the body with which it is so inti-

mately though mysteriously connected, much more

must 'it be the case with all matter external of the

body. , .

The principle involved in this is not an unimportant
one. We know nothing substantive but matter, and

can form no notion of any kind of substance except
material substance, and therefore our conceptions of

the nature of mind, and also of the nature of that

which we call animal life, must be made up of nega-
tives : we can tell what they are not, but we cannot

tell what they are ; and as the negative in respect of

both is much the same with relation to substantive

matter, it is very desirable that we should have some

means of discriminating between the two, and under-

standing precisely the difference between them ; for

if we do not, we are in constant danger of confound-

ing them together ; and as a good many of the actions

of those mammalia which have the most sensation

and the most numerous resources have a great deal

of similarity to actions performed by human beings,

\ve are in great danger of considering the difference

between mind and animal life as being a difference

in degree only, and not an essential difference in

nature.

When, however, we view the relations in which

the two stand to matter, and the laws of matter, we

readily perceive the difference. Mind, as we have

said, has the faculty of knowing matter ; but it can-

not, without the instrumentality of some material

means, the employment of some material agent of

which it has acquired a knowledge by experience,

produce the least effect upon matter, or suspend or

counteract, to the smallest extent, even the most

simple physical law. It has the knowledge of mat-

ter, and it is the nature of knowledge that it does

not perish with that which is known. New objects,

indeed, are so repeatedly drawing our attention in

this world, and we have such a scramble to supply
the real and artificial wants of the body, and all those

other demands which the customs of society impose

upon us, that we do not heed many things that were

once known to us. But, even in these cases, there

is no absolute loss or oblivion of the knowledge, for

the most .trifling circumstance will, if we were once

acquainted with it, return, as we say, to our recollec-

tion, and that frequently by means which we cannot

understand. All material things can pass into new

forms, by entering into new combinations, and when
the new form is assumed, the old one is gone for ever,

and can no more be recalled than the noon of yester-

day can be brought back to illuminate the midnight
of to-morrow. But knowledge, of whatsoever it may
be the knowledge, cannot thus be obliterated or cease

to exist by passing into any new combination. It is

true that we can and do, in many instances, obtain

new knowledge by combining together, Or rather

comparing together, different portions of knowledge

previously acquired. But this bears no analogy what-

ever to what takes place in combining matter, for the

new knowledge is not composed of the previous

knowledge which leads to it, and the previous know-

ledge is not lost, or clouded, or confounded by the

additional knowledge to which it has pointed out the

way. Every portion of it stands as entire and un-

mixed as if nothing but itself were known ; nor are

there any means by which we can contrive to bury
in oblivion that which we once knew ; and every one
must have felt that the more we labour to forget any
thing, we just remember it the better.

The characteristic of mind, that in which alone
it does or can display itself, is thus of an immortal

nature, and cannot be lost or have its properties ob-

literated in a compound, as can happen to every kind
of matter with which we are acquainted. A portion
of knowledge cannot, in fact, be a compound ; for

whatever be the subject known, the knowledge of it is

one and simple. The ancients, for instance, knew
atmospheric air as a simple substance, and water as

another, and from this supposed simplicity they called

both elements of mere compound substances. We
know atmospheric air as a compound of oxygen and

nitrogen, and water as a compound of oxygen and

hydrogen ; and we also know that, as they exist in

nature, both of these, generally speaking, contain

other matters. But our knowledge of air or of water
is not, in itself and considered as an act or state of

the mind, any more compound than the knowledge
which the ancients possessed of the same substances,
when they believed them both to be simple and ele-

mentary.

Knowledge is, therefore, in its very nature simple
incapable of combination in the sense in which we

apply that term to matter, and not material ; and it

follows, by necessary consequence, that knowledge is

immortal that is, it cannot be destroyed by the

operation of any cause which affects matter, or by all

such causes acting together that it can yield to

nothing save the power of One who could command
matter to be where matter did not previously exist,
and command matter to depart and leave nothing in

its stead.

Now, if the only manifestation which we have of

mind, namely that of knowing, or being possessed
of knowledge, is of an indestructible anid, therefore,
immortal nature, it must follow that this must be an
essential attribute of mind itself: because whatever
is known only from the demonstrations that we have
of it in its effects as an active principle, must neces-

sarily be regarded as possessing any one property,
whatever it may be, which is common to and insepar-
able from all those effects. But all the evidences
which we have or can have of the existence of the
human mind are of an immortal nature, being know-

ledge, and nothing but knowledge ; and, conse-

quently, from this alone, and without any other argu-
ment or proof, natural or revealed, it is impossible for

us to come to any other conclusion than that the

human mind is of an immortal nature, not resolvable

into parts, or decomposable by the operation of any
or of all the secondary causes or energies of created
existences that can be named, subject only to the

direct fiat of its Maker ; and as we can by possibility
know nothing of the work of creation, or production
without materials, so we can know nothing of the
counter-work of annihilation in the ceasing to be of

that which once existed.

This a point, the clear understanding of which is

of the utmost importance, if we wish to possess
rational views on the subject of animal physiology.
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No matter how high, according to an estimate, the

animal may be in the scale, the action of the animal

still belongs to matter, and may mingle with and be

blended and lost in the general mass of material

action, just as the substantive matter which composes
the body of the animal may, in whole after death, or

gradually and successively during life, be blended

with and lose in the general mass of substantive

matter. It is evident from the facts, and it ought to

be distinctly understood, that animal life, or animal

power, or whatever we may call that which evolves

an animal from its embryo, brings it to perfection,
and ultimately renders it up to mingle with the dust,

merely acts upon matter, but has no knowledge of

matter in that sense in which we speak of know-

ledge as the only demonstrative attribute of mind.

We have a proof of this in the daily economy of

our own bodies : when we are young and increasing
in size, there is of course an addition to our frame of

all those different kinds of matter that enter into the

composition of the parts which are increased. But
we have in ourselves no knowledge that this is going
on ; and even at the period of our lives when our

;

increase in bodily volume is most rapid, we have no

knowledge that we are growing. So, also, throughout
the whole period of life, when matter unfit for living
action is removed, and new matter introduced to

supply its place, we have not the least knowledge of

what occurs ; and though it is probable that in the

course of a very few years the whole matter of the body
is removed and replaced by new matter, we are not in

the least aware of the occurrence even of the oue or

of the other. Now, if in our animal system we have no

knowledge of the matter which ministers to our growth,
or that which repairs the waste of our system, it

would be contrary to all the principles of reason

and judgment to suppose that, considered as ani-

mals, we could have any knowledge of matter or

its actions or changes, external of our own bodies.

Thus what we actually feel in ourselves is quite
sufficient to guide our judgment in drawing the dis-

tinction between mental and animal action, and

enabling us to give full scope to our animal physio-

logy, without allowing it in the least to interfere with

the physiology of mind. We can no more give a

specific description of the animal power, than we
can do of the mental power, for we know nothing
about powers of any kind, farther than what we see

in the effects which they produce ; but we know
that the animal power invariably acts upon matter

without having any knowledge of matter ; while

the mental power knows matter without having any
capacity of acting upon matter, and this is a sufficient

distinction.

But although the animal, or the power or energy
which exists in the animal, is inscrutable to our senses,

and we cannot describe it as we describe material

existence, yet we cannot help believing of it that it

is mortal, capable of existing only for a limited time

in one organisation which it elaborates for itself; and
when it is as it were exhausted and worn out in the

individual by the continual struggle which it main-

tains with the physical properties of matter during its

life, it must pass again through the embryo state, and

appear a new creature, though identical with and spe-
cies of the parent. This limit, which ties it down to the

species, we can no more understand than we can un-

derstand why there are specific differences in inani-

mate and inorganic matter ; but we can observe the

fact in both cases, and it is as determinate in the one
as in the other.

Although, therefore, our consideration of animal

physiology is entirely separated from the physiology
of mind, and shown to be totally different from it in

its nature, even in the human subject, in which the
two exist in combination ; yet we require to advert
to very different causes in the physiology of animals
from any 'which we meet with in the philosophy of

inorganic matter. In the last, the causes which we
have to consider are all physical ; but in the other

they are what may be called final; that is, causes
which are to be inferred from the purpose which
their operation accomplishes. The animal is a sort of
warfare against the common laws of nature in mere
matter : it grows in opposition to those laws, and it

lives and performs its functions in opposition to them ;

so that in the study of it we have to advert to assi-

milating and conserving faculties, which have nothing
to do with the physical operations of matter, whether
mechanical or chemical. The temporary or mortal

power of the animal is proved by the fact, that it can
maintain this warfare against the common laws of
matter only for a time ; and though this time is very
different in different species of animals, we cannot

predicate immortality of it in any one particular case.

It is not found except where there is both a com-
bination of matter and an organisation of matter ;

that is, a distribution of matter in a particular form,
which it would not assume were it not for the prin-

ciple of animal life ; and therefore, though during
the exercise of this principle, the merely mechanical
and chemical powers of matter are subdued, the prin-

ciple of animal life is so intimately connected with

matter, that it is impossible to separate the one from
the other.

We must allow that there is not only a general
principle of animalisation, but that there are as many
distinctions or diversities of this principle dependent
on itself, as there are species of animals in the world ;

because we find that the line of distinction between

species and species cannot be broken. But while we
admit this, we must also admit that the laws of matter
exercise their power upon the material substance of
animals in the exact proportion that the animal power
allows them so to operate. There is no capacity in

the one to originate the other ; and as an animal can-
not create matter, or change the nature or form of

elementary matter, so neither can matter of itself

originate any animal how simple soever. In every
case there is an embryo, an alimentary animal being
wanted, and it is not a little remarkable, or confirm-

atory of the principle for which we are arguing, that

the care of this embryo, and the connexion which it

has with an antecedent animal life, are always in pro-

portion to the development of animal energy, or the

deviation of the animal considered as a piece of

matter from the common mass of inanimate matter of

which the globe is composed. In all cases there is

a certain dependence upon the parent. This de-

pendence is more brief and slight in some cases, and
more durable and intimate in others ; but in no in-

stance with which we are acquainted is there a new
animal life produced without some assistance from a

parent animal.

When we look at the different classes into which

systematic naturalists divide the animal kingdom, we
find very remarkable proofs of this. In those which

have the least development and exercise of the sensa-
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tory or true animal system, we find the egg produced
in a very short time, and abandoned by the parent
the instant it is deposited. It is true, this egg in the

most minute species to which own observation

can reach, is always brought forward to a certain

stage within the body of the parent, and it is equally
true that the parent is in all cases endowed with an

instinct, by means of which it places the egg in that

situation which is most favourable for its present pre-

servation, its further development, and the obtaining

of food by the young animal after it awakens into

life. The provision made, and the ingenuity dis-

played, in many cases of this kind, are indeed truly

wonderful ; and the reader will find many remarkable

instances of them narrated in the general articles

ENTOMOLOGY and INSECT, and in various particular

articles of that department of the animal kingdom in

this work.

Upon this part of the subject it is necessary to

exercise a very sound discretion in order to avoid

falling into a very serious error ; and indeed through-
out the whole range of physiology, and it is far from

a narrow one, there is more danger of error than in

any other department of human study. It may seem

strange, but it is nevertheless true, that doctrinal

errors in religion are not so injurious, even in a

religious point of view, as many of our physiological
errors. The physiological error spoils the instru-

ment which we bring to the study of religious truth ;

and if the instrument is spoiled, no excellence of the

materials can make the workmanship good ; whereas,

if the instrument is sound and perfect, we have means

of shifting from the bad material to the good, and so

perfecting our work.

The great error into which we are apt to be betrayed

upon this subject, and those who betray us into it are

often actuated by the purest and most benevolent

intentions, is that of ascribing forethought and provi-
sional knowledge to the creatures in thus disposing of

their eggs in situations the most favourable for their

preservation and development ; and by this means a

kind of reasoning respecting cause and effect is im-

puted to the very humblest orders of animated being?.
The tendency to do this is so very general, that we
can scarcely open a book in which the habits and

manners of animals are treated of, without meeting
with numerous, fervent, and eloquent expatiatings on

their sagacity ; by which "sagacity" it is invariably
meant that the animal so acting knows what it is about

pursues a certain course, from a previous conviction

that this course is to lead to a particular result.

Now there are only two ways of enabling any being
whatever to do this. The first is a perfect knowledge
of the future in itself, and without the necessity of any

analogy, or the means which can serve as a key to it.

If we grant this power with regard to any portion of

time, however short, we by necessary consequence

grant it for every possible extension of future time, or

in other words for all eternity ; because if the morrow
of this day is known of itself, and without any guid-
ance of analogy, or other experimental clue to what it

may bring forth, the to-morrow of next day, and so on

without end, must be equally known. But this intui-

tive knowledge of the future, without any experience
of the past, or other means or medium of information,
is one of the most characteristic attributes of Godhead ;

and a being who knows to-morrow, or even next mo-
ment in its own unhappcned occurrences, must be

.capable of knowing every jot of the destiny of a world,

or system of worlds, before the same is called into

existence. If, therefore, we attribute this kind of

knowledge of the future to any animal, whether the

perceptive powers of that animal are more or less

active and extended or as we say developed we,

by necessary consequence, make a god of the animal,
and thereby destroy our proper understanding and

feeling of the God of nature. If we do this, we at

once lay the axe to the root of all that is wise and

good in our own characters, and with so impure an

alloy debasing our understandings, our morality and
our religion are nothing more than hypocritical fic-

tions, for the sake of imposing upon the world for the

furtherance of our selfish purposes, which, with minds
so degraded and debased, can be nothing but grosn,

sensual, and animal. Thus an error of this kind,

though committed with the very best intentions, and

expressed in the most proper and even pious language,
is virtually a quenching of the immortal spirit within

us ; and we forfeit the hope of eternal happiness by
becoming unworthy of it.

We must, therefore, abandon this notion of the pro-
visional knowledge of those animals, in the depositing
of the germs of their young ; and when we have done

so, the question of " what other kind of knowledge
can they have of the future" arises, and demands an

answer.

"
Coming events cast their shadows before,"

says the wizard to Lochiel, in Campbell's delightful

poem. But these are the words of a wizard, a pre-
tender to a portion of that knowledge in himself,
which we have shown can be possessed by God only ;

and though it may be possible that, imbued with the

superstitions of his native land, and touched with a

live coal from the altar of Apollo, which sublimes and
illuminates the fancy high and radiant above the sober,

level, and calm light of philosophic thinking, the

Child of inspiration may have believed or half believed

what he wrote ; we must bring him down to that

common level, and quench and dim him to that sober

light, before we can admit him as evidence. If the

coming event does cast a shadow before it, that sha-

dow must tell upon the past ; for shadow, as well as

light, is not substantive in itself, and therefore it is

not revealed to our perception unless it tells upon
something, and something substantial if it is to be

very apparent. The common shadow in sunlight or

moonlight tells on the ground or on the wall, but it

does not tell upon the clear atmosphere. In like

manner unless the shadow of the future tells upon the

experience of the past, it is impossible to trace any
knowledge of it ; and therefore any being that is not

God can have no knowledge of the future, except
what it derives by analogy of reasoning from the past,

upon the simple and self-evident principle that, like

causes operating under like circumstances must pro-
duce the same effect at one time as at another.

This is the principle upon which man proceeds in

the course of knowledge and the progress of action ;

but the body of man is merely animal matter, and has

I

no concern whatever in this. Sensation, however
keen it may be, and however pleasurable, or however

painful, is but fur the moment ; and it acquires dura-

bility as a subject of remembrance only through the

operation of the mind, which has the power, though
we can but ill explain that power, of recalling our

experience of the past, and setting it before us as

our means of judgment, and our guide with regard to
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the future. The invertebrated animal which deposits
the egg in circumstances which appear to us to be

chosen with the greatest judgment and knowledge of

the future, has no experience of the past to guide her

in her operations. All animals of that class may be

considered as animals, that is they produce but once,

and when the labour of production is over they

speedily perish. They also pass through various

stages of being before they become sexed animals,

and some of them have their duration in that state

so brief, that they do not require to feed even once

before they have accomplished their purpose, and are

gathered to the dust. Under such circumstances it

is altogether impossible that they can have any ex-

perimental knowledge respecting what will become
of their progeny, or whether one substance or situa-

tion is more fit for its reception than another. There-

fore, though they do place their eggs in the best

situations, no sagacity can be attributed to them on

this account ; and we might as well allege that the

salifying principle and the base, which, when chemi-

cally combined, form a salt, have a previous know-

ledge of the nature of the salt which they form, as

that an insect which deposits her single brood of eggs
and dies has a knowledge of the future fate of those

po-o-stct s -

The same principle applies to all animals, not ex-

cepting man, in so far as man possesses a material

body and is animal. This body has sensation and

instincts, as the bodies of other animals have, and as

the whole of the senses are perhaps more fully deve-

loped in the human body than in that of any other

animal, though there are various animals which excel

man in the acuteness of single senses, yet we can in

no instance take upon us to say that the body is pos-
sessed of any knowledge, or that it can recal the

past as a guide to the future.

The difficulty of separating the portion of our

actions which is bodily or animal from that which is

mental renders this a very nice point in the physiology
of our own nature, and it is exceedingly difficult for

us to perform an analysis of so searching a nature, as

to enable us to carry the animal part to the study of

other animals wholly divested of the mental part.
But it' this is not done we spoil the whole by jumbling
together elements which in themselves have no natu-

ral connexion. We have already stated the main

ground of distinction ; but, because it is a very im-

portant one, and not generally stated in books which
treat of this subject, we shall repeat it, earnestly

pressing it on the attention of the reader : the ani-

mal principle, whether more or less developed, acts

upon matter by suspending for a time the common
laws of matter, and assuming to itself, contrary to

those laws, the substances which are necessary for

the original growth and the subsequent repair of the

organisation in which it displays itself. But while it

does this it has no knowledge of the matter which it

appropriates, or of the laws of matter which it over-
comes in this appropriation. It merely performs
certain functions, which, according to our knowledge
of the subject, are the evidences of its peculiar nature,
and it is capable of performing these only for a time.

This time is longer or shorter, according to the spe-
cies ; but we are acquainted with no animal which
can hold out against the common laws of nature for

an unlimited period of time. It appears to be a

general arrangement of the whole creation, that the

more general in every ca?e shall include and controul

the more particular ; and though we cannot in all

cases, or correctly in any case, state the precise cir-

cumstances which limit the life of an animal to that

period which we know to be its ordinary duration,

yet as death, by natural decay and without the con-

tingency of disease, is the common lot of all animated

beings, if disease does not peviously stop their career,

we must conclude that this death is the result of

causes too general and too powerful for being over-

come by the energies of animal life. Hence, though
the animal is enabled to overcome and controul the

general laws of matter, and apply a certain quantity
of matter to its organisation, yet this is a finite power
and measurable by time; nor is it unworthy of re-

mark, that, in the same species of animal, an unnatu-

ral forcing or stimulating of the power of animal life

always abridges its duration ; while, on the other

hand, a uniform degree of exercise lengthens the life

of the animal.

This shortening and lengthening of life by the

means we have stated is a perfectly general truth, to

which there is no exception ; but it is one the state-

ment of which requires a good deal of knowledge and
caution before we can pronounce with certainty con-

cerning it. We must know the whole of the func-

tions and actions of life, in order that we may be able

to ascertain that they are all affected equally, other-

wise the means which we apply in order to procure

longevity may actually have the contrary effect.

In contradistinctiun to what has been stated as the

leading characteristic of animal life, that of acting

upon matter but not knowing it, the leading charac-

teristic of mind as it exists in man, and we know not

of its existence in any other being, is that it knows
matter but cannot directly act upon mutter. We
ought perhaps to exempt from this a certain mysleri-
ous reciprocity of action which takes place between
the mind and the body, in which they appear mutually
to influence each other, both in a pleasurable and in

a painful manner. But upon this part of the subject
we are unable to speak with much precision ; because,

though when we come to action in which matter ex-

ternal of the body is affected, or even part of the

body itself moved, we can always refer a portion of

such action to the body, yet in the commencement
of such action as this, namely, in that in which it is

induced or begun, it is impossible for us to separate
the bodily part from the mental. Thus, for instance,,

in the act of reading a book, the eye sees a succes-

sion of variously formed spots of black on a surface

of white paper, and the mind acquires a certain por-
tion of knowledge, different in kind and in value

according to the nature of the book, though the

markings on the paper, except in the order of their

arrangement, may be exactly the same, when the

information which the mind receives is of little or no-

value whatever, or even when it is valueless or per-

nicious, as when it is of the utmost importance. That
there are many mental operations intervening between

the bodily perception of the printed letters and the

mental understanding of the sense which those letters

convey, we have no reason to doubt ;
but the succes-

sion of these operations is so quick that it is impossi-
ble for us to take note of them, or to feel any part of

the train, except the bodily beginning and the mental

ending.
This by the way leads us to another very remark-

able distinction between the mental principle and the

principle of animal life, and that' is the total indepen-
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dence of time and space which are evinced by the

mental principle ; whereas, though the animal prin-

ciple may be rapid in some cases and slow in others,
it always requires some time to produce even the

simplest effect ; and though the organisation in which
it displays itself occupies a very small space in some
instances, and a comparatively large space in others,

yet it always requires some space. Mind, on the

other ha.nd, requires neither time nor space. The
swiftest animal the bird which can fly or the whale
which can swim at the rate of more than one hundred
miles in the hour, would require at least ten days to

circumnavigate the globe, whereas thought, the only
exercise of mind which we know, and the most direct

evidence which we have of its existence, can go to

the remotest star to every star in the universe, in

less time than the twinkling oi an eye in tact, in no
time at all. So also, in regard of space, the most

minute animal must have a passage opened for it ;

but mind requires no physical opening no separation
of matter to make room for its march, for thought
can pierce through the solid globe, in a nameless

fraction of the time which it requires to raise the foot

in taking one step across a room.

A clear understanding of the difference between
mental action and animal action (for though we speak
of the principle of the being in both cases, it is the

action alone which comes properly under our cogni-
sance as matter of philosophy) is of the utmost

importance at the very commencement of our study
of animal physiology. The reason is obvious almost

self-evident indeed. It is impossible for us to avoid

making ourselves the standard in all investigations of

this kind ; and as both reason and revelation teach

us that we ourselves are possessed of a mind, or

intellectual principle, while all the objects of our

senses, and subjects ofour physiological considerations,

with the exception of our fellow men, are destitute of

this intellectual principle, it becomes necessary that

we should be able, in as far as such an analysis is

possible, to separate it from the standard before we

proceed with our comparisons. To do this completely

may not be possible in all cases, or even in any one

case, but we ought always to bear its existence in mind

and make allowance for it. This circumstance alone

ought to teach us to be humble, and to beware of

dogmatism upon those very recondite points of philo-

sophy, if we have any desire of arriving at the truth.

There is another elementary consideration, which it

is necessary that we should well and thoroughly under-

stand, in order to prepare us for entering upon the sub-

ject of animal physiology with
proper understanding,

and to profitable use. This is the distinction between

created and finite though intelligent spirit, as it exists

in man, and infinite, uncreated, and omniscient spirit,

as it can exist in God only. It is not necessary to

a right understanding of animal physiology that we
should enter into the minutiae of tin's last doctrine, or

that we should show how perfectly consistent the

whole tenor of scripture history, and the doctrine of

the fall and redemption of the human race, are with

the physiology of the entire system of nature, when
that physiology is studied in the proper manner.

We may mention, however, that those geological and

other fancied contradictions of Holy Writ, which

have sometimes been brought forward, will, upon
examining .carefully the characters and even the

statements of their authors, invariably be found to

have had an origin previous to that study of nature of

which they profess to be consequences, and that they
are thus in reality errors and perversions of the study
of nature, arising from scepticism produced by earlier

causes. The object of the Bible is not to teach man

anything of which man can acquire the knowledge
without its assistance. God has endowed man with

perception, understanding, and judgment, perfectly

adequate to the acquiring of every species of natural

knowledge which is either pleasurable to the mind or

profitable in the arts ; and therefore, if God had given
man a direct revelation of these things, in addition to

this natural capacity of finding them out, man would
have been a perfect anomaly in creation, because he
would have been the only creature furnished with
two distinct and opposite means of arriving at the

same results, whereas every thing else in nature is

perfect, and, with its single adaptation, the very best-

fitted for its particular purpose.
We shall suppose, for the sake of the argument, as

it is both a strong and a useful one, that the Volume
of Inspiration had taught man,in the plainest language,
and with the utmost minuteness of detail, every dis-

covery which science has made, and every application
of such discoveries to the arts ; and having made this

supposition, we would bid the readerjust ask himself

what sort of creature would man have been under
these circumstances ? Is it not plain that he would
have been incapable of appreciating the discoveries, or

availing himself of the applications. It is not the mere
ultimate discovery, the simple fact that a truth has been
arrived at, which draws forth and elevates the human
character, and gives that elasticity and importance to

the mind which send it bounding onward in the career of

philosophical knowledge and useful execution with con-

stantly accelerating speed. It is the labour of arriving
at the discovery ; and the moment of success, though
it be a moment of exultation, is really a pause in the

mind's career. When we examine closely the history
of human nature, whether in the individual or in the

aggregate, we (ind that the adaptation of knowledge
to man, and of man to knowledge, is as beautiful and
as perfect as any one of those other countless adap-
tations which we witness around us. The senses of

the body are the primary inlets of all our knowledge
of nature ; and in proportion as these are exercised

in observing, and the relations of the observed tacts

are traced, we find increased enjoyment and aug-
mented pleasure going hand in hand with what is

known ; and thus the lot of every man remorse
for crime apart is nearly as happy as that of any
other ; that is, the measure of happiness is about

equally full to all, though its capacity is very different

in different individuals. Imagine it otherwise or

that the whole of natural knowledge, even as it now
stands, had been declared to all mankind by direct

revelation, and it must at once be perceived that the

world would have been a scene of insupportable

misery, because the vast quantity of knowledge with-

out object, of desire without gratification, which would
have been possessed by a vast majority of mankind,
would have been torment not to be borne. But,

according to the wise ordinance to man in nature, the

craving and the supply come together, and upon the

whole bear a very exact ratio of equality. Not that

they are mathematically equal, for it is the desire which
is the vital or improving principle ; and therefore the

perfect working of the human system, that is the

rational system of man, demands that desire should

keep a little a-heuil, for a reason similar to that upon
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which every power or agent throughout nature is

always made a little stronger than the average of its

work requires.
When we look carefully at the matter, we see

therefore that a direct revelation of the know-

ledge of nature would have been incompatible
with the whole of the rest of creation, and destructive
of all improvement and happiness in man himself. It

would in fact have levelled him with the beasts ; and,
to use a homely expression, a rational and immortal

spirit would have been thrown away upon him. Man,
as a created being, is necessarily a finite one, and
therefore the knowledge of which he is capable,
whether by the immediate exercise of his own powers,
or by a supposed direct revealment from Heaven,
must necessarily have had a limit under every cir-

cumstance which we can possibly imagine. No
matter where this limit is taken, for be it wide be it

narrowband admit that within it man possesses by
direct revelation from God all that can be known
and to what would such a supposition reduce this

knowledge ? clearly to nothing else but a set of in-

stincts ; for what are the instincts of animals, the
habits of plants, the modes of inorganic matter, but
so many direct revelations, so many givings forth of
that decree of the Creator, which sets its bound to

every unreasoning thing which he has created, and

says,
"
Hitherto shall thou come, but no farther."

Now if natural knowledge, as one science or as

many sciences, is thus perfectly incompatible with
man as a rational being, it is perfectly evident that

the Bible could not, consistently with its being the
book of inspiration, communicate this kind of know-

ledge as its express and original purpose. It is true
that it became necessary to extend the line of Bible

history backward to the dawn of creation ; but the
earlier events, those antecedent to what are more
essential to the grand purpose of the book, are barely
touched on ; and as no language could explain in exact
terms the manner of the Almighty's acting in crea-

tion, the language is of course figurative. The Bible
too was delivered to people at different times, and

possessing very different degrees of knowledge ; and
the object of it being clearly that all the revealed por-
tion should be intelligible to the majority of those to

whom it was promulgated, it became necessary that,
in taking illustrations from the works of nature, which
illustrations are indispensable to man's understanding
the truths which they illustrate, to take those illus-

trations in so general a manner as to avoid the tem-

porary and local errors of speculators.
Those who read the book with attention will find

that, making allowance for metaphorical language,
and for the impossibility of rendering a work with

absolute perfection in a translation, there is no
ancient book which stands so perfectly free from
violations even of the most recent philosophical truths

than the oldest book of the Bible. So remarkable is

this property, that there is not a single expression in

the whole Bible, excepting such as are clearly and

obviously metaphorical, which contradicts one single

!)rinciple

that experience has established in the phi-

osophy of nature, how long so ever the expression
may have been given to the world before the prin-

ciple was discovered. This is a very remarkable

property of the book, and one which distinguishes it

from all books that ever were composed by human
ability alone, whether their authors were more or

less philosophical. Take any of the systems which

were given to the world before what may be con-
sidered as the establishment of the philosophy of
nature on the basis of experience, and leaving out of
view the mythology with which they may be mixed,
it will be found that, upon every point which had not
been brought fairly to the test of experience, they
are erroneous. It is highly probable too, notwith-

standing all that has been done in modern times, that
a future age will find the same imperfections in the

speculative part of our philosophy. This cannot be
avoided, upon the very principle that this philosophy
is, by the constitution of man, left to human disco-

very ; and perhaps there is no stronger natural proof
of the inspiration of the sacred volume than its per-
fect avowal of this subject, and never producing error
where it would have been inconsistent with its nature
to reveal the truth.

These considerations are not generally, at all events

they are not habitually introduced into disquisitions
on physiology, and yet the subject is very imperfect
without them, and unless they are made, the ignorant
are very apt to suppose that there is some doubtful

ground lying between philosophy and revelation,

upon which the investigator of nature is afraid to

enter, and the introduction of this suspicion is in

itself a serious evil. It were indeed to be desired
that the system of nature should be viewed in its

connexion, not merely with natural theology, but
with the particular revelation of the divine will to
man

; because if any part is left out, the very fact of

leaving it out creates a suspicion that it does not
harmonise with the rest.

Perhaps the most perplexing part of the subject,
when viewed thus extensively, is the doctrine of the
fall of man, and his redemption through Jesus Christ.
But when we view this in the sober light of philo-
sophy, we find that it is perfectly consistent with the
rest of the system of nature, and we cannot easily
imagine how the result could have been otherwise.
We have already endeavoured to show that nn imme-
diate revelation to man of all that it behoved him
to know and to do, would have been inconsistent
with his character as a rational being, and have
brought him within the class of other animals, over
which in all their actions, the laws of nature have

complete and absolute power, and which, as all that

they do is not only in accordance with the Jaw, but
in consequence of it, cannot by possibility violate the
law in any one respect. But a creature so tied down
would have reason given to it in vain, because that
would be furnishing a guide where no guidance were
needed, and would therefore be the introduction of

something useless into nature, which is contrary to
all that we observe of nature, and to all that we
know and believe of nature's Author. In order there-
fore that man might exercise his powers and fill his

place in creation, it became necessary to leave his

reason to its own exercise ; and as the reason of man
at any given stage of his being is not only finite in

itself, but limited in respect of many parts of that

knowledge which is necessary for enabling man to

conduct himself in a manner the most conducive to

his own advantage, it is morally and philosophi-

cally impossible that man could keep, or can keep
in the right path by the guidance of his own
lodgment; because his knowledge never can, in the

nature of things, apply equally to all the circum-
stances or ways in which the future may be affected

by the present action. We may say therefore that
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the fall, or moral departure of man from the strict

tenor of the divine law, was a necessary consequence
of the very constitution of man's nature, and that in

order to have remained uniformly in perfect accord-

ance with the divine law, he must have been pos-
sessed of divine powers, and ceased to be man, which
would have been rendering him a totally different

creature.

We do not speak of a particular statute, nor a spe-
cific act of disobedience on the part of man. There
are so many ways in w hich man can deviate from the

law of God, and that law descends so completely to

the most minute and momentary portion both of act-

ing and of thinking, that it is impossible to get any
name or expression at all descriptive of the whole ;

and, therefore, upon this, as upon all points in the

bible in which it is not possible to express what is

meant in direct terms, similitudes must be used,

and the meaning of those similitudes gathered from

general system. The grand point, however, is, that

from the place which man had to occupy in creation,

and his perfect adaptation to the occupying of that

place, it was quite impossible for him to keep the

divine law, or in very many cases to know whether
he was keeping it or not.

It is to be distinctly understood that when we

speak of man's keeping the divine law, we make not

the least allusion to any merit which man would have
had in so keeping it, far less of any service that he
would have thereby rendered to God. Irrational

nature throughout all its departments, inorganic,

vegetable, and animal, yields to the divine law the

most perfect obedience ; but it does not thence follow

that there is merit in this obedience, because the hold

of the law upon it is too strong for being broken ;

and it is because the natural law cannot, consistently
with the exercise of reason and judgment, have this

hold upon a rational being, that man is placed in a

situation in which departure from the law is, accord-

ing to the soundest judgment that we can form, the

inevitable consequence.
But, though man is not thus placed under the abso-

lute dominion of the natural law, as compelling him

always to think and to act in that manner which shall

contribute perfectly to his well being (for this is the

meaning of obedience to the divine law) ; yet he can-

not escape from under the power of that law ; and if

he is not under it for good, in the sense in which we
have used the term, he must be under it for evil,

the good in the one case or the evil in the other being

wholly to himself, and in no wise affecting either the

law or the law giver. It is easy from this to see, that

having once deviated from the law in the one form

conducive to his perfect good, man was by necessity
under the same law in another form, not conducive to

his greatest good ; and that, to return from this state

to the former, is even more hopeless than the preser-
vation of the former, hopeless as we have shown that

to be ; for it has the error already committed, in addi-

tion to the liability to commit error anew.

Such, then, is the natural state of man viewed upon
principles strictly physiological, and as consistent

with the whole system of nature as any one other

part of that system is with the rest : man has

departed from the law of his God, he has no power
of returning, or of keeping the law for one moment of

his life ; and, therefore, there is no salvation for him
but through one who can partake in the limited under-

standing of man, and yet be invested with the powers

of Godhead, so that he may bring man back to the
law and keep him under it, until the days of man's
life as a compound being in this world are numbered.
This is the grand mystery of the Christian redemp-
tion ; upon which it is impossible to enter physiolo-

gically ; because one element of it is the eternal Son
of God, equal with the Father, and therefore infi-

nitely above the reach of all human philosophy. In
this world, therefore, the system is of necessity a sys-
tem of faith ; but, independently of the direct evidence
of the facts, the perfect consistency of its physiology
with the nature of man, places it upon a foundation
which nothing but headlong ignorance can dare to
assail.

Such as have not been in the habrt of connecting'
this subject with the general system and physiology
of the works of God, must not suppose that the few
observations we have made are out of place. The
subject of religion, viewed in itself, and as between
man arid his Maker, without reference to human forms,
is the most important consideration which the human
mind can entertain ; and though it is of too sacred a
nature for being introduced upon trivial occasions, and
too holy for being prostituted as the cloke of hypo-
crisy, yet it ought never to be omitted when the occa-

sion harmonises with the introduction of it. Having
said this, we shall now proceed to notice very briefly
one or two of the leading points more immediately
connected with animal physiology.

In the former part of this article we have made
allusion to the principle and the action of animal life ,

and leaving these words without explanation, it miuht,

perhaps, be supposed that we alluded to some distinct

existence apart from the material substance com-

posing the body of an animal, which that animal pos-
sesses. Now nothing is farther from the truth than

this. We know nothing of a general animal, which
is not any one of the species with which we are

acquainted, and yet which includes them all. This
was the doctrine of the schoolmen, who in their sys-
tems put the wrong end foremost ; by supposing that

language, according to all their rules and substitutes,

was first invented as a complete system, and then

adapted to the objects of observation and the subjects
of thought. So far from this being the case, these

general words are only abridged names for all the

particulars to which they apply ; and, in the case of

any one of them, it is more or less general, according
to the extent of knowledge possessed by the party

using it. A person who had never seen or heard of

any but one species of animal a horse for example,
would have his general word animal limited to that

particular species ; and so also if he had never seen

or heard of any but one brown horse, his general
w ord w ould have no further meaning than that single
individual. It will be in the recollection of many
that when sheep and goats were first introduced to

the notice of some of the natives of the South Sea

Islands, these natives were very positive in declaring
them to be birds : and, simple as this fact is, it serves

to show how completely the extent of our knowledge
limits the real meaning of our words, however we

may pretend to use them.

In this, the proper view of the matter, our word

animal extends just as far as our knowledge of what

we have resolvfd to call animation ; and when we

speak of animal life, we do not use the word life as

expressive ofsome substantive existence which belongs
to an animal ; we use it as a general name for all the
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functions which the animal performs ; and then we
form our systems, or indices to particular groups and

species, upon the modifications of those functions or

the results of them. The materials of all this are,

however, originally obtained from observations made

upon individual animals.

In the case of a single animal, we naturally say
that every thing in the appearance, habit, structure,

or any thing else of an animal which we can find in

no other department of nature, is the result of a func-

tion of animal life ; but this is nothing but a short

expression for its belonging: to and being character-

istic of an animal, and not of any thing else.

If we attend duly to such precautions in the use of

words as we have now stated, we may with safety
introduce a nomenclature, and subdivide and arrange
the functions of an animal in the same way as we do
the different parts of any other branch of knowledge ;

and though the words which we make use of for such

a purpose, are nouns or names, as well as those by
which we express substantive existences, we need uot

on that account confound the realities.

Animal life, then, is the general name for every
function which an animal performs ; and, of course, it

varies along with those functions. The principal
functions to which it is most essential to advert in a

physiological point of view, are organisation, muscular

contraction, nervous agency, and sensation ; and upon
each of these we shall offer one or two brief remarks.

Organisation is the name for the general process

by which new matter is applied to the body of an

animal, whether for the general increase of its bulk

by growth, or for the repair of any part that may be

\vasted. This organisation is, however, far from a

simple result; on the contrary, it is exceedingly com-

plicated ; and as we know the function only from the

result, the function must be as complicated. The

operations which it performs are in brief as follows :

first, the original growth of the body ; but this is ex-

ceedingly complicated, and is probably very much
modified by the other general functions to which we
have alluded, and also by the progress of its own

development. In the progress of animal growth there

is not, in any stage in which we can observe its

operation, a mere accumulation of matter upon the

rudimental part or germ previously existing. The
very matter itself is always a product, and undergoes
an operation by which its former aggregation, state,

and composition, appear to be completely changed, and
a sub-division of all the parts made, probably down
to the ultimate atom, before the new compound is

formed. This is what we may consider as the initial

step of animal organisation, or perhaps we ought to

say animalisation, because we must suppose it to take

place previous to the formation of any specific organ.
We do not, however, find the new matter in the ani-

mal structure in that state of its growth which alto-

gether precedes organisation ; and therefore the mode
of working in this, the most elementary process, must
remain one of those mysteries of nature into which
we cannot penetrate ; and we know not whether the

new matter remains in this first animal state during
a measurable portion of time, or during an indivisible

moment only.
The second stage of the process, though still veiled

in great obscurity, leaves traces of its operation in

the animal ; and therefore, though the working be

just as mysterious as formerly, we can see the effects.

In the case of the mammalia, we have reason to be-

lieve that, up to the complete organisation of the

young one in the maternal uterus of the placenta I

animal, the arterial blood of the mother is the matter
which goes to the increase of the foetus ; but even
here there is a mysterious application of two surfaces,
both apparently imperforate, where the maternal and
fetal parts of the placenta are applied to each other,
and while we lose the extremities of the maternal
vessels as we approach this singular application of

surfaces, which appears to perform the functions of
union and separation at one and the same time, we
are led to conclude that there is a perfect elemental

change in this blood before it passes from the one to

the other; and we have a further confirmation of this

in the fact that the globules of fetal blood are not of
the same size as those of the blood of full-grown
animals of exactly the same species.

In the case of marsupial mammalia, we cannot

speak with the same precision as in that of the typical
or placental mammalia. In them the uterine gesta-
tion is no doubt placental, as well as in the others ;

though as a placenta, like every other organ, is de-

veloped only as it is wanted, it is much more obscure
in them. But still when the foetus is transferred to

the marsnpium, and freely exposed to the action o
the atmosphere, it is still in a very formless and
rudimental state, and its future growth, exposed to

the action of the air, must be different from that of a
fcetus not so exposed.

In both cases, however, the first development of
which we are sensible, is a development of organs ;

and it is well worthy of remark, that those organs
appear to be developed very much in the ratio in

which they are wanted in the economy of the animal.
The theory of development formerly alluded to has
been had recourse to in this matter, but with very
little effect. It does not appear that there is any
good ground for supposing that a single organ of the

mammalia changes from its original type, with which
it starts even before we can observe it ; there is not
much greater reason to believe that any one organ
originates another, or even that any of the four classes,
into which we have said the animal functions can be

divided, can in any one of its modifications originate
another, although there is not the least doubt that, in

their healthiness, and also in their disease, they act
and react on each other

; so that though no one of those

systematic divisions (for they are not natural ones)
can be supposed to originate or give life to another,
we have every reason to conclude that the morbidity
of any one of them can destroy the soundness of each
and all of the rest. We have a proof of this in the

application of putrid animal matter, and more espe-
cially if it be matter of the body of an animal of the
same species, to parts which are sound and healthy.
The touch of the sound does not heal the diseased,
but the touch of the diseased contaminates the sound,
and, whether the corrupt matter is general or local,
the portion over which corruption triumphs is lost for

ever. The pit of the small pox, or the honey-combed
scar left by vaccination, when it takes proper effect,
is never obliterated in after-life ; though much more
serious injuries, resulting from mechanical means, arc

often so changed that hardly a trace of them remains.
These facts tell us little, however, except the extent

of our own ignorance upon this subject ; and the most
careful observations, and the most cautious conjec-
tures, which have been made on the subject, leave it

in its original obscurity. The very first movement of
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the nulimental animal is really the movement of an

organised being, however simple its organisation may
be ; and we might perhaps inter this from the fact of

there being no new animal originated, without an act

of union on the part of animals already existent.

While the rudimental animal is still an extenseless

thing, or in that state in which it has been called the

punctum saliens, or starting point, it consists of a con-

taining membrane and contained fluid, which recipro-

cally act and react upon each other as the first motions
of life which it is possible for us to observe : but even
in this state of the mammalia we have no trace of

those inferior organisations, through which it is cus-

tomary with some theorists to suppose that an animal

must pass, before it is developed up to the dignity of

the mammalia ; for this punctum saliens, at the time
of its first and feeblest rudimental flutter, is not only
an animal but a vertebrated animal ; and not only
vertebrated, but clearly and specifically mammalia,
and not another class. We cannot speak with so

much precision as to how the case stands with the

marsupial animals, because they have not been sub-

jected to the same careful examination ; but there is

not the slightest doubt but that all the true mammalia
are as characteristic in the first movement of their ru-

diment, and even in their rudiment before it begins to

move at all, as they are in the full development of

their strength and vigour. On this, as on all other

branches of animal physiology, more attention has

been paid to man than to any other order of mamma-
lia ; but in so far as they have been examined, the

law regarding them appears to be uniform. They are

vertebrated animals ; and the spinal column is the first

distinctly traceable part of their early organisation.
It is impossible to say that this is merely the medul-

lary substance of the spine ; for the probability is,

that it contains the rudimental bone, though both the

bone and its contents are yet nearly iw a fluid state.

It is remarkable, however, and calculated to prevent
us from doing wrong, if it does not carry us far in the

right way, that the spine is developed before the head;
for at its first rudimental appearance, the head, which

afterwards increases so much in proportion to the

spine, is not perceptibly thicker ; and altogether the

development of the spinal column precedes that of

the brain, properly so called, though by the time of

regular parturition the development of the head has

got greatly the advantage.
The only inference which we can with safety draw

from this is, that the different organs are developed
and come to maturity in that order of succession in

which the animal requires them, which is saying little

more than that, both in the young and the mature

state, the adaptation of the animal to the circum-

stances in which it is placed, is always the best that

we can suppose.
There is evidently an intimate connexion between

the early developments of certain parts as compared
with others, and the influence which those parts have

upon the general organisation of the body ; and per-

haps there are none which are in this respect more
characteristic or more important than those which

determine the specific part that the individual is in

future to bear in that most important of all the merely
animal functions, the preservation of its race, notwith-

standing the successive deaths of generations.
The development (for we may safely use this word

in merely speaking of the actual fact of the growth
and expansion of an organ which we can trace, and

do not copulate it with any other organ or separate
substantive power by which as a substantive exist-

ence, we suppose the organ to be developed) the

development of those parts of the body in which the

different functions of life display themselves, varies

greatly in the different order and genera of the mam-
malia. Generally speaking, that part of the organi-
sation which carries on what are sometimes termed
the vital functions, or those of nutrition, circulation,
and respiration, is the first to be perfected ; and we
have at least an apparent reason for this in their

necessity to the development of the rest. The organs
of locomotion, and of those other motions which are

usually called voluntary, or which the animal appears
to have controul over in suspending or continuing at

its pleasure (at least within certain limits), vary per-

haps more in the degree of their development at the

time of birth than any of the others. This might be

expected to vary in proportion to the nature of the

food of the animal, and the degree of ease with which
this food can be reached and taken possession of.

Thus a grazing animal which nips the tender leaves

of the grassy sward that supports it, can find its food

at a very early age, because the finding of such food

requires comparatively little labour or strength, or

what we call sagacity. An animal, on the other

hand, whose food requires greater exertion and effortt,

and has to be lain in wait for, or hunted down, or

taken by force in any way, and against resistance,

requires a greater degree of development before it is

able to depend on its own resources. We accord-

ingly find that such animals are fed as well as suckled

by their parents, and that in the young state they are

gentle and playful, and do not acquire their pre-

datory dispositions until the weapons, and the mus-
cular structure necessary for the working of those

weapons, have acquired the proper tone.

There are differences in different species, for which
the physiological causes cannot perhaps be assigned
in a manner altogether satisfactory. But still it is a

general law, the deviations from which appear to be

perfectly explainable in so far as we know the facts,

that the length of time requisite for bringing the

animal to perfect maturity, bears a pretty constant

proportion to the resources which the full grown
animal is to possess, and the necessity which it has

for those resources. The human race furnish perhaps
the most remarkable instance of this. Human beings
are longer in arriving at the full development and

exercise of their bodily powers than any other ani-

mals, even though the lives of those animals are of

longer duration than the life of man ; and when in

addition to the bodily powers we take the mental

sagacity, we find that this goes on increasing,
even after the decay of the others is far advanced,

which, by the way, is a strong proof that those

powers have quite a different origin and depend
on a different agency from the mere powers of the

body. In ihis last respect we cannot find an exactly

parallel case in the rest of creation, because there

is no mind there ; and in our virtual analysis of

human nature, it is difficult for us in all cases to sepa-
rate the mental portion from the bodily ; but in as

fur as this can be done, we have the analogy con-

tinued in man, who, as being the animal of most

varied resources, viewing him merely as an animal, is

also the one of most tardy development. The same
holds good in even the two sexes of the human race.

As society is constructed and conducted in all
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countries, and we must conclude from the universality
of the fact, that there must be something natural in

it, the male is, taken upon the average, though there

are many individual exceptions, possessed of much
more resource than tho female, and we find that the

female comes first to maturity.
But it were idle to follow the details of a subject,

the grand connecting portion of which is beyond our

reach ; and, therefore, though we cannot but admire

the process of growth in animals, and the adaptation
of the various parts of that process to the necessities

and habits of different animals, yet the commence-

ment, the rationale, and the principle of this process
lie beyond the reach of our inquiries ; and, whether

we address ourselves to the living animal, or dissect

and analyse the different parts and structures of the

dead one, we equally fail in our attempts to arrive at

any thing which we can distinctly consider as life, or

the principle of life ; we know life as it displays itself

in the living animal, but beyond this we are wholly
in the dark concerning it.

Nor are we better with regard to the particular

process by which individual portions of this work of

animali.sation is carried on, whether in the growth of

the animal body or in its repair. This is the second

branch of the general doctrine of organisation ; and
the common name of secretion which it has received

is of itself enough to show that we know very little

about it. There is no doubt that the organic changes

constantly going on in the animal body are exceed-

ingly numerous ; and that though we give the name
of secretions to a certain number of the permanent
products of those changes, yet there are others of so

evanescent a nature as that they leave no trace in the

structure of the animal, but vanish with the action of

which they appear to form part. So far all the named
secretions, or rather perhaps the preparations for

them, appear to be mechanical, and whether the mat-

ter of the secretion is taken directly from the general
mass of the blood, or consists of other matters, the

process is to some extent mechanical. As the se-

creting apparatus is approached, there is a subdivision

of the conducting vessels into parts still more and
more minute ; and it has been found that if a more
dense and a more subtle fluid be injected into those

vessels by mechanical force, the subtle one will ex-

tend further, and into more minute ramifications, than

the other ; but in no instance has the seat of secre-

tion itself, that in which a distinctly new substance is

produced, been reached by any effort of human inge-

nuity. This matter of secretion in the body of an

animal, whatever the product of the secretory process

may be, brings us always to a difficulty of the same
kind as the original production of animal matter, and
we have no more means of solving the difficulty in

the one fuse than in the other. We can follow both

to the extreme limit of the eye and the microscope,
but at tliis limit they take farewell of us, and veil

themselves in obscurity without vanishing from ex-

istence. We know that the ramification of the con-

ducting vessels into diameters still smaller and smaller

at every branch, must mechanically subdivide the

blood or other fluid contained in them into parts still

more and more minute, as the ramifications are further

and further carried on ; and we are also led to sup-

pose that in proportion as this division becomes more
minute, the action between the internal surfaces ot

the containing vessels and the fluids which they con-

tain must be greatly increased, upon the principle

that the contents of vessels are as the square roots of
their surfaces, or the surfaces or the squares of the
contents. We have also some reason to believe that

all living action, whether animal or vegetable, is ulti-

mately reducible to the action of surfaces upon each

other; for this is really the law which is followed in

all the analogous kinds of action, and we find it in

every rudimental case in which we can observe action

either in animals or in vegetables. All this, however,
is but little ; and when we have reached this length,
we leave the rationale of secretion as we are forced

to do that of life and growth very nearly where we
found it. We must, therefore, however desirable it

might be to obtain more intimate knowledge of the

subject, leave it and proceed to the others.

Muscular contraction is the one which naturally
follows next in order ; and it it is probable that in

the growth of animals, it. to some extent or other,
is the first modification of what we call the general

organising, or rudimental production of an animal. So
far as is known, this function is peculiar to animal

matter, most ordinarily resident in the muscles, but
still transmissible from one part of the body to another,
even though there is no muscular connexion between
them. This function, or rather the power which is

understood to give origin to this function, has been
called irritability, and a variety of other names ; but

it is like all the other powers for specific purposes
which have been attributed to animal bodies, or to

different parts of them we know nothing of it as a

power, we merely observe certain effects ; and we use
this name power, or any of the particular names, for

the purpose of enabling us to speak about their un-

known causes, by which again is meant those states

of the animal body, which take place before we can

begin our observation of it, and which of we of course
can with certainty know nothing. It was long con-
founded with what is called nervous action ; though
subsequent experience has shown that though com-
bined in producing certain joint effects, they are yet
distinct and separate, both in their nature, and in the

parts or structures of this animal body in which they
peculiarly reside.

It is of little consequence what name we give to

this power, so that we understand the effects of the

power itself; but it is of the utmost consequence that

we should understand these, and how they differ from
each other in different animals, and under different

kinds of excitement ; because this is a part of the sub-

ject essential to the proper explaining of very much
of the action of animals. Haller was the first who
gave even a tolerable account of the phenomena of

this power ; and as he used irritability as the discri-

minating name for it, it is not worth while to alter thy

name, if we rightly understand the sense in which it

is used. It is not irritability in the common sense of

the term, in which it means anything indiscriminately
which gives pain or annoyance, which must be under-

stood of this
irritability

of the muscles; it is the fact

of a healthy muscle shortening in length, and at the

same time swelling out in thickness, when certain

stimuli are applied to it.

What those stimuli are, and whether they are the

same, in all natural cases, in the same muscles of the

same animal, we have no means of ascertaining ; and
there is as much difference among physiologists re-

specting the ultimate structure of muscles. They
are all composed of fibres as already stated ; but how

i those fibres contract is a point upon which there exists
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no precise information, and therefore the theoretical f

explanations which have been from time to time

attempted, have generally borrowed their foundation
from the particular department of science which hap-
pened to be most fashionable at the time of their in-

vention. Among the oldest of those theories, or rather

hypotheses, for none of them amounts to a theory, is

that of Borelii, who describes the muscles as consist-

ing of rhomboidal vesicles, which are empty and
stretched in length when the muscle is relaxed, but

filled with a nervous fluid, which enlarges their dia-

meter and increases their length when the muscle
contracts. The principal objection to this hypothesis
lies in the facts, that we are acquainted with no ner-

vous fluid which circulate?, and could be injected into

muscular vesicles by any mechanical power ; that

there is no structure in which such a power could

reside, unless we supposed the contractility of the

muscle to be transferred to it, which would be no

explanation, and that muscles retain this power after

all nervous connexion with them is broken off. That
action, and very powerful action, mechanical in its

effects, is produced by the contraction of muscles we
cannot deny, for we have instances of it before us

every day, and that the exercise of this action is inti-

mately connected with the general energy of all the

functions of the animal is also true ; but neither the

one nor the other of these, nor any other hypothesis,
mechanical or chemical, throws any light whatever

upon the real cause in which muscular motion ori-

ginates.
In the mammalia, the muscles are more copiously

supplied with blood-vessels than any other parts
which are to be considered simply as working struc-

tures, and not engaged in secretion, or in specific
action upon the blood itself; and a degree of heat is

always excited by violent muscular action ; but it does
not appear that either of these is connected with

muscular irritability. For in other animals, which
have the circulation far slower, as for instance in rep-
tiles, the irritability of the muscles is much greater,
and they can be excited not only after the circulation

has been stopped, but after the limb containing them
has been separated from the body.

Observation and experience would thus lead us to

suppose that muscular irritability is an antagonist to

the stimulus of the blood, to that of the nervous

agency, whatever that may be ; and generally speak-

ing to all other agents, external or internal of the

system, which can have an influence upon muscle ;

and that therefore the contractility, in which way
soever it originates, is a power perfectly sui generis,
and explainable in or by nothing but muscles them-
selves. When the muscles serve for the purposes of

propelling the contents of vessels, we may general!}'

suppose that the contents are the stimuli of these

vessels ; and we have pretty convincing evidence of

this in the fact that the introduction of artificial

stimulants, even in small quantities will increase the

excitement, while sedatives have a contrary effect.

The stimulus of arterial blood appears to be a power-
ful one, and one which is essential to the excitement
of muscular action, especially in the mammalia. Dr.

Fordyce notices a fact, which shows that the power
of muscular contraction can greatly exceed that of

the stimulus by which it is excited. Upon intro-

ducing a needle into the ventricle of a very recent

heart, and touching the inner surface very gently, the

ventricle contracted with so much force, as to force

the needle deep into its surface. This is farther

illustrated by the well known fact, that animals, espe-

pecially when in a state of excitement, run forcibly

upon any weapon which pricks them ever so slightly,
and in this way horses, and also men, run upon wea-

pons in battle to their certain destruction.

Every possible component part of muscular sub-

stance, and every agent which appears to affect the

action of muscles, have been investigated with the

utmost care ; but though it has been repeatedly
shown that many, ifnot all of these, are necessary to tho

production of muscular action, it has not been proved
that any one of them, or even the whole of them
taken jointly, are the real sources of that action. It

is unnecessary, therefore, to follow them further into

the details, although to profound physiologists those

details are of the utmost value.

A power directly the opposite of that of contracting'
has sometimes been attributed to muscles ; but it

does not appear that there is any reality in the sup-

position, and indeed it is opposed by the whole

analogies of the case. We never find a contracting
muscle which tends to draw a part of an animal to

any distance in one direction, which is not accom-

panied by a counteracting power which can bring it

back again, or move it in the opposite direction. In

the limbs of the mammalia, and in all parts of their

bodies which are concerned in their external motions,
there are antagonist muscles set against each other

as it were ; but if the object is merely to bring back
a part to a certain position, it is not necessary that

the antagonist which effects this when the muscular

action is over should be a muscle. An elastic liga-

ment attendant, or even the cellular tissue, may effect

this purpose, and there is little doubt that the cellular

membrane which sheaths the fibres and fasciculi of the

muscles tends to restore them to their form in repose,
when the contracting action of the muscular fibres,

properly so called, is at an end. Many membranes
in the living animal possess a power of contracting in

every dimension, at least in extent of surface, under
the operation of proper stimuli. This is called cor-

rugation or crumpling up, and it enters to a consider-

able extent into the structure of those animals which
which have soft parts. In the mammalia, however,
which have the skeleton more perfect, and the mus-

cular system more distributed than any of the other

animals, muscular irritability is to be regarded as the

grand source of motion, and the only one to which it

is necessary to have much recourse in treating of

such actions of those animals as are necessary for

understanding their habits and adaptations in a

popular way.
The action of the nerves is the next department of

the physiology of the warm-blooded animal ; and as

those nerves in the central part of their system are

protected with much more care than any of the other

parts, and are much more developed in the mammalia
than in animals possessing less sagacity and resource,

it is natural to conclude that they form a very im-

portant portion of the structure, and one which must

not be overlooked. This is, however, a branch of

the subject which is exceedingly difficult in itself,

and to the consideration of which we are in great

danger of bringing some prejudices, or at all events

some mistakes, along with us to the contemplation of

it. In all the more complicated phenomena of the

living animal, particularly those of sensation, and of

action as consequent upon sensation, we are in con-
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tinual danger of carrying the matter further than ar.i-

nial physiology in the proper view of it will warrant.

This is unavoidable, i'rotn the circumstance of our

naturally taking ourselves as the standard ofjudgment
in these cases ; and from there being a mental process
in addition to the merely animal one, in every case

,in which a hnoivn impression is made upon our senses.

There mav be slight momentary affections of the

body as matter, which pass away without mental cog-

nizance, just as there are mental impressions once

known which may never again return in those sug-

gestions to which we give the name of rememberings ;

but in every case, where the impression on the sense

is sufficiently powerful and continued, for the mind

taking note and forming a judgment concerning it,

there is an element between the initial impression
on the sense and the final thought, whether that

thought does or does not ripen into action, vt hich

can belong to no other animal. This mental part of

the succession is inferred rather than originally felt

even by ourselves, and therefore the separation of it

is in all cases exceedingly difficult.

There is another source of difficulty ; we can say

very little of the mode of action in nerves, because

there is nothing to which we can compare their

structure. It does not appear that there is any cir-

culation in it ; and it does not appear to be a sub-

stance calculated for transmitting any powerful kind

of action of a mechanical or chemical nature. The
most careful examiners are not agreed as to the struc-

ture of nervous matter, and even though that were
made out, it would not explain nervous action. That
it is a means for the very rapid production of animal

action, vte have no reason to doubt ; and the analogy
would lead us to suppose that that which it resembles

the most, though we cannot say that they are iden-

tical or even alike, is that display of action to which

we give the name of galvanic electricity. We know
that this electricity is one of the most powerful sol-

vents that can be applied in the arts ; arid as the arts

cannot, of course, introduce a principle, or even a

mode of action, further than as it depends on the use

of apparatus, we may naturally suppose that this

mode of action enters very largely into the operations
of nature; and more especially in the -more delicate

functions of life in the mammalia as the most highly

developed of animals. It. is known that the division

of nerves, connected with organs of secretion, impairs
the functions of those organs, though the way in

which this takes place is not so clear a matter. There
is one other analogy which would lead us to conclude

that there is such a connexion between the excite-

ment of nervous action and that, of galvanic electricity
as has been stated ; for those fishes, such as the tor-

pedo and the gymnotus which have electric organs,
which resemble galvanic batteries, and are capable of

giving severe shock?, have always those organs very

copiously supplied with nerves. We must be on our

guard, however, against laying too much stress upon
this analogy, or supposing that our galvanic batteries

can point out to us how such batteries are worked

by nature ; because too much credulity on this sub-

ject, or too much of some other means of bringing it

forward, is has occasionally introduced much electri-

cal quackery into the art of pretended medicine.

That the excitability of the nerves, even in man, is

not necessarily connected with or dependent upon
sensation, in the common meaning of the term, to say

nothing of mind, is proved by many direct <>xperi-
NAT. HIST. VOL. III.

ments ; and indeed the actual existence of life does not

appear to be absolutely essential to the one any more
than to the other; for it may be called into 'action

not only after the part has" lost what is properly
termed sensibility, but after it is divided from the

body. A certain condition of the organs in which it.

is excited, as well as a certain composition in those

organs, appears to be necessary to the production of
this excitement ; and in the mammalia and other
warm-blooded animals there must be a connexion of
nervous substance, freedom to act, and a continued

supply of blood ; but from some experiments detailed

by Dr. Philip and Mr. Brodie, in the Philosophical
Transactions for 1822, it appears that absolute con-

tinuity in the nervous substance is not essential ; for

when the ends of a divided nerve are brought very
near to each other, the communication by means of
that nerve is not wholly destroyed. The whole
doctrine of the nerves and their modes of action is,

however, very imperfectly known ; and what is known
is not well adapted for popular explanation.

Sensation, the last function of the animal system to

which we deem it necessary to advert, is so closely
connected with nervous excitement, and the obscuri-

ties of the one are so much involved in those of the

other, that we cannot speak confidently beyond what
we feel in ourselves, and there are doubts and diffi-

culties even there. The word too has been used in

different senses, and in some of them with great lati-

tude of expression, though in other instances it has
been narrowed beyond its proper meaning.

Generally speaking sensation, or rather sensibility,
for sensibility is the function and sensation the exer-

cise of the function, is applied to the quality of re-

ceiving impressions from objects or causes external

of the organ immediately impressed. Those impres-
sions are very different in their results, even in the

same animal, or part of an animal. They may be

pleasurable, they may be painful, or they may be

decidedly neither the one nor the other, but merely
what we may term informatory, and their effect may
be to produce, terminate, or suspend the actions of

the body both external and internal.

Sensation, in this view of it, extends almost to every
part of the animal system ; for if the part is considered

as not immediately capable of receiving an impression
itself, it always can transmit the impression to some
other part which can. In a perfectly healthy state

of the body, and in undisturbed repose, as when it is

in dreamless sleep, it is all insensible to slight im-

pressions ; and if the sleep is very profound, it may
be seriously injured without sensation till the injury
is done. In disturbed sleep, which is broken by
dreams, there is always some remnant of sensation,

arising from a disturbing cause ; and thus dreaming
is not, in its primary state, an affection of the mi-ad

even in man ; for, from the very nature of the mind,
it cannot sleep, and in those animals with which we
are familiar in their sleeping hours, there are evidences

of dreaming as well as there are in man, though we
are as ignorant of the nature of their dreams, or of

how these differ from our own, as we are of the dif-

ference between sensation accompanied by mental

action and sensation not so accompanied. Various

diseased conditions of different parts of the body will

also bring very acute sensation into parts which do

not possess it when in their natural state of health,

as for instance tendons, ligaments, hones, and even

fatty substances may experience most acute pain from
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diseased action. Irritation or pressure will produce
these results : and this would lead us to conclude
that all sensation is ultimately resolvable into some

suspension or change of the general motions or

actions which are continually going on in the very

complicated structure of the animal ; and that the

sensation, whether its immediate cause is external or

internal, is extensive in proportion to the extent of

this resistance. We have a very clear proof of this

in those cases in which both men and animals are

panic-struck by appearances or impressions of any
kind upon the senses, which are not only not danger-
ous in themselves, but which under another previous
state of the system would be regarded with perfect

indifference, and probably with pleasure.
The most interesting, but at the same time the

most difficult, portion of this branch of physiology is

that which treats of sensations that lead to action in

the animal. In the mammalia, and in other animals

not endowed with mind, the reciprocating principle,
which as it were transfers the sensation to action, is

called an instinct, and this instinctive mode of action

prevails also in man, and the form of it is put on after

long hubit, in many cases of which the first instances

are the undoubted results of mental inquiry and de-

termination, upon judgment formed according to the

evidence. From the difficulty already mentioned as

arising from our inability so to analyse our sensations,

or rather the impressions we receive, into the animal

part and the mental part, and this additional difficulty

produced by the merging of processes once mental, in

habits merely animal or little else, render this an

almost inexplicable part of animal physiology. Many
hypotheses have been formed for the purpose of ex-

plaining it ; and as in these hypotheses structures

have been endowed with gratuitous or imaginary
functions to make them agree with the phenomena,
there is some plausibility in every hypothesis of this

kind, but it is impossible to say that there is philoso-

phic truth in any of them. One of the most com-

monly received of these hypotheses has been that of

two sets of nerves, one of them originating in the

brain and its spinal continuation, and ramifying thence

to all the surfaces and terminal parts of the body,
where their extremities, furnished with certain struc-

tural apparatus, such as papilla; for touching and

tasting, and more complicated structures for hearing
and seeing, stand as sentinels there, and send word
of whatever is going on to the great central mass of

nervous matter, which, according to the hypothesis,
is the sensorium or seat of instinct in the irrational

animal, and of instinct and mind jointly in man. It

is to be understood that this is perfectly gratuitous,
or that at all events the alleged functions have been
invented or shapen so as to suit the phenomena
which are said to arise from their exercise ; but there

is a business-like mechanical detail about it, and
therefore it has never been without numerous and
devoted adherents.

But before any novice takes it up dogmatically, he
would do well to consider that we are, and are likely
for ever to remain, in perfect ignorance of the prin-

ciple which moves the smallest fibre of the most deli-

cate muscle in its contraction ; and as this sensorium
is a structure of many

"
stories,'' resting upon the

supposed knowledge of this power of action in the

muscular fibres as its very first foundation, it cannot

surely have much more philosophical stability than
that upon which it is presumed to rest.

It may not be amiss to notice the second or TP

versed part of this supposed communication, between
the nerves which are ramified through the organs
more immediately concerned in action and the sen-

sorium. The course is the opposite of the former,

according to the hypothesis, but not necessarily by
the same means, as the perception and the action

may not be performed by the same parts. It may,
for instance, be the sight of a hare by a greyhound
or other dog, and the following of that hare in the

chace ; or it may be any other sensation, and any
other action ; but there is always understood to be

an informing of the sensorium, which is not supposed
to have in itself any direct knowledge of the external

world, or even of the internal structure or action of

the body of the animal ; but which nevertheless

always decides whether action shall or shall not fol-

low the deliberation on the evidence, and in what man-
ner and to what extent the action shall be carried on.

All this is done too by means of organisation in

the sensorium ; and the different parts of this organ-
isation affect the result differently, according to their

different degrees of development and consequent

power. Thus a village cur, with short bandy legs
and a wriggling body, sees a hare as well as the grey-
hound did. His organ of acquisitiveness is instantly

roused, and oft' he waddles, losing on the hare at

every step, because his organs of locomotion will not

obey the full bent of the acquisitive organ. Thus, in

him at least, we have the effort of the sensorium

foiled by the stubborn resistance of the external

organs. Innumerable cases of a similar nature might
be mentioned, in which it is impossible to impute the

success or failure of the action, or even the com-

mencement of it, to any thing but the general
structure and present circumstances of the animal,

and this casts much doubt upon the whole hypothesis.
But the whole case as it applies to the mummnlia,

and by necessary consequence to all the lower classes

of animals, must necessarily be explained upon animal

principles alone, without the slightest reference to

any thing mental ; and this notion of a sensorium,

consisting of a certain portion of the animal's organ-

isation, which receives the impressions of the senses

either from the local organs of particular named

senses, or from the general sensibility of the animal ;

and then, after duly understanding the impression so

brought, puts the organs of action in motion, accord-

ing as the result of its judgment may be, is really

endowing the animal with an intellectual principle or

mind, whatever name may be given to it.

The author of this article does not believe that the

source of action in animals, even of that kind which is

consequent to sense or perception, can be shown to

have its seat in the brain any more than in other parts

of the structure. That the brain is the central mass of

the nervous system, and that it supplies nerves to the

organs of the allocated senses, which are, for conveni-

ence of use, situated in the head of all the mammalia,
is perfectly true ; and it is equally true, though the

particulars are much more obscure, that a healthy
state of the nerves is necessary in order to make those

organs perform their functions properly. This, how-

ever, proves nothing as to any exclusive possession of

the faculty of sensation, and of the stimulus to action

in the nerves ; for a healthy state of the blood vessels,

and even of the lymphatics, is just as essential to the

proper
functions of the organs of the senses as a

healthy state of the nerves. We have an instance of
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tills In the Fact that when (he vessels immediately
surrounding the eye are relaxed and distended with

lymph, in consequence of long and severe exercise

of the organ, the sight becomes dim, the eye will

not adjust itself, and small objects are seen double.

One of the most immediate remedies for this is the

application of a sponge soaked in a solution of salt 5

and this acts by drying up and giving tone to the

parts, so that the delicate muscles, which adapt the

form of the eye so nicely to its purpose, are again
enabled to act. We know that salt applied to a

muscle will make it contract, whether the nerves of

that muscle are or are not removed ; and therefore

this application of salt, as a tonic to the region of

the eye, obviously gives an artificial power of con-

traction to those muscles which had been exhausted

and relaxed by excessive use.

From this, and from a countless number of other

instances which could be enumerated, it appears that

the impressions made by objects ofsensation, are really
addressed to the muscles, and not to the brain through
the nerves, however necessary a healthy state of the

nervous system may be to the proper performance of

the functions of the muscles, in sensation as well as

in action. Indeed it is difficult to understand how
there can be any pause or medium between sensation

and action in an animal which proceeds upon instinct,

and not. upon the judgment of experience, which in

all cases requires deliberation. In man, where there

is an intellectual principle, to make the comparison
and draw the conclusion, we must admit that sensal

perception, intellectual judgment and decision, and

bodily action, are the three parts of the com-

pound process, when that process is complete. But
it is probable that, even in man, the operation of the

middle part may sometimes be left out, and man may
play the animal ; and we have stated already that

there are other cases in which from habit the mental

part of the process is unheeded.
But when we return to the animal, and consider

its case in comparison with the complete case in man,
which is always our natural standard in these matters,

we do not see how there can be any middle part of

the process in the animal, unless we attribute this

part to something mental ; and as the want of the

grand characteristic of mind in all mammalia, even the

most sagacious the total absence of any tendency to

communicate experimental knowledge among them-

selves, or to hand it down from generation to genera-
tion, each generation adding its part to the general
mass, forbids us from coming to the conclusion that

any of them can possibly be possessed of mind, we
are driven between the horns of a dilemma, and
cannot avoid concluding either that the animals are

possessed of mental and therefore immortal principles,
or that the entire nature of man is material, and lost

for ever as regards the individual, in the dissolution of

death and the decomposition of the body, in the very
same manner as in the other animals. But either of

these conclusions is so contrary to the evidence

afforded by nature generally, and by the physiological
examination of man, that, leaving revelation out of

the question, we cannot entertain either, without out-

raging every principle of sound philosophy.
We have direct proofs in some animals, that the

power of originating action is riot altogether seated

in or directed by that portion of the nervous mass
which occupies the skull. Many reptiles can move
about after the head is separated, or the spinal marrow

divided, though their motions are not so regular as

when entire ; but this is the case in every mutilation
of an animal, and therefore, when an injury is done,
we are always warranted to suppose, that if it affects

any of the general systems of the body , no matter which,
it affects the compound structure of the body, in its

functions as a whole, to the very same extent. Many
readers must have heard of the archery of the emperor
Commodus in the circus. He had his arrows made with
a cutting edge, and these he discharged at ostriches

driven across the arena, so as to cut off their heads
when about mid-way, and they ran headless to the
end of their journey. The same has been observed
in many other birds, and also in the lower classes of

vertebrated animals. In the mammalia the separation
of the head, or the division of the spinal marrow, is

attended with much more immediate effects, for the

animal is instantly thrown into a state of complete

stupor ; but still there are some instances in the

smaller animals of this stupor wearing off after a little,

and the animal making efforts to reach the wound in

the neck with the hind feet, so as to alleviate the

pain, which animals that have much action of the feet

always attempt to do, by bringing the foot to the

wounded part if they can reach it.

From all the evidence which we can collect, indeed,
it appears that there is no pause, no intervention of

a middle process between the sensation and the action

to which the sensation leads. But it does not follow

from this, that sensation in animals should in all cases

be continued into action, because every animal requires
some excitement, and even the same animal requires
more excitement in some states than in others. In-

deed, it is this necessary connexion between the

degree of excitement and the result, as constituting

only one state of the animal, which leads us to call

the actions of animals instinctive, and which gives
them a certainty and a regularity which those of rea-

soning man cannot by possibility possess. The animal

is not a machine in our sense of the word, that is to

say, the working of its system is not mechanical, or

chemical, or even compounded of the two, but it is

animal, or peculiar to this particular form of created

being ; but notwithstanding this, inanimate and inor-

ganic matter is not more obedient, or more instantly

obedient, to the laws of physics and chemistry than

every animal is to the laws of animal life. Those

laws varv with generic and specific differences, and

circumstances vary them, though less extensively, in

the individual ; and we cannot account for the ori-

ginal differences of species ; but our ignorance of the

same differences is as great in the case of inanimate

substances, and our ignorance ought certainly not to

be made a ground of argument.
To enter into any details of the physiology of mind,

farther than the general distinction between it and

animal action, which has been already hinted at,

would be inconsistent with the nature of this article ;

but if it is once established that the nervous system,
as well as the systems of circulation, nourishment,

motion, and all the others which have different organs
in the animal structure, are constituent parts of that

structure, and that the proper efficacy of each in the

performance of its functions, requires the healthiness

of the others, just as much as that of itself; then it

cannot be pretended that any one system singly can

be the seat of voluntary action, or of the cause and

stimulus of voluntary action, when that action requires

the co-operation of the whole. The more vigorous,
12
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active, and, as we say, intelligent the animal is,

the more completely are the parts of its system deve-

loped ; and this holds in the case of the human body
as well as in the bodies of all animals. It would there-

fore be inconsistent alike with general reasoning and

with the facts, to suppose that there is any difference

in kind between the nervous system of man, and that

of the other mammalia ; though as the senses, taking
them altogether, are more uniformly strong and more
constant in their exercise in man than in the others,

lor this reason, and apparently for this reason

alone, the brain in man is much more developed ; and

in proportion as we find the senses more feeble in

some of their number, and more partial in their general

exercise, we find the brain smaller. But when we

attempt to make the brain the means of explaining

any of the phenomena of mind we are still more in

the dark, than when we endeavour to make it the

means of explaining the phenomena of sensation and

action in animals. In every case where the impression
in sensation or the exertion in action is sufficiently

strong, we find that it extends to the whole body of

the animal, and that the agitation of the parts most

remote from those which are immediately affected in

sensation or exerted in action, is in some cases as

great as that of those parts themselves.

The only rational conclusion to which we can come
in animal physiology, notwithstanding the countless

hypotheses which have been broached upon the sub-

ject, is that we can have no abstract notion of animal

life, and therefore no means of actually separating it

into distinct functions, the influence of one of which

upon another can be at all understood. This term
" animal life," is merely a name, by means of which

we generalise all the phenomena of animals, just as
" matter" is merely a name, by which we generalise

all substantive existences which are in any way pal-

pable to our senses. In both cases, the phenomena
alone constitute the knowledge, and our general
names are merely short modes of expression, answer-

ing to which there are no real existences. In the

animal, however, we can carry our observation of

phenomena much farther, and more in a train of

succession, than we can do in the case of inanimate

matter ; and therefore the animal is by far the more

instructive study of the two. It is more sensitive to

external stimuli, arising from difference of situation,

difference of season, difference of weather, and every
thinff else of general nature which can have difference

at different times or in different places ; and besides

those obediences to external stimuli, there are internal

stimuli in an animal, arising from those necessities

which are inseparable from a material organisation,

in continual action in some of its parts, and therefore

requiring continual repair, the means of which are

contained in itself, though the materials are derived

from without, and taken in quantity proportionate
to the waste of the animal, and the fitness of the

alimentary substances for being applied to the pur-

poses of growth or of repair.

There are many minor points in the physiology of

the mammalia as the highest or most typical class in

the animal kingdom ; but as there are, generally

speaking, adaptations to the situation and circum-

stances in which the animals are placed, they belong
to the details of the several orders and minor divisions

of the mammalia, rather than to the general functions

of the class. We shall therefore proceed to the next

branch of our general sketch of the order, namely,

the modifications of their external action, and the

organs employed in that action, so as to suit them to

the places and the purposes for which they are ap-

pointed on the earth. Feeding is the grand stimulus

to action, at least to general action, during the whole
of every season of activity in all the mammalia ; and
as the food consists of a vast number of substances :

of plants, from the lichen which feeds the rein deer in

the polar latitudes, to the leaves and twigs of the most

lofty trees in tropical countries, and of the flesh of

every animal, from the small insect which is picked

up by the viscid matter on the projectile tongue of an
insectivorous animal of the humblest class, to that of

the elephant itself a knowledge of the food of the

mammalia requires at least a general knowledge of

the vegetable and animal productions of all parts of

the world ; and also of the situations in which they
are to be found, and the most ready means of getting
at them ; and thus the study of the mammalia, wheii

pursued in the proper manner, is a strong incitement,

and very soon becomes a clear and readily consulted

index, to natural history generally.
The feeding of animals, from the arousing of the

animal by hunger, and its quitting the place of its

repose to go in quest of its food, till the food is

taken, prepared for the process of digestion by the

mouth, and the animal again relapses into a state of

repose, until fresh hunger shall excite it to a new
exertion, is conveniently divided into three successive

parts. Locomotion, or the conveying of the animal to

the place where the food is to be found ; prcheruion
or the taking of the food, whether vegetable or ani-

mal, wholly within the power of the animal ; and
mastication, or the action of the mouth in preparing
the food for the stomach. Our business in a general
sketch is to notice the leading diversities of the

organs by which these operations are performed, and
the adaptation thence traceable both to the place of

the animal in nature, and to its general structure.

We shall very briefly glance at each of these in a

separate section.

III. ORGANS OF LOCOMOTION. The several kinds

of locomotion exercised by the mammalia, though
very many in their minor shades of distinction, may
be reduced to the general heads of climbing, flying,

running, leaping, and swimming ; and as these are

performed by means of the feet, there will of course

be the same distribution of the feet into general
heads ; only, as each operation indicated by the

general name is performed in various ways by dif-

ferent animals ; and as, in addition to this, the feet,

more especially the fore feet, have often other func-

tions to perform ; this circumstance will increase the

number of modifications. Among these, the organ of

flying is the one which performs its operation the

worst; because the general structure of the body, and

especially the articulation of the spine, the form of

the sternum, and the absence of coracoid bones under
the flying extremity, how much soever it may be

developed, render it a very ungainly organ of flight

as compared with the wing of a bird.

The organs of flight, and also those organs which
are adapted for swimming and not for walking or

any motion upon the land, are so anomalous to what

may be considered as the true typical form of the

mammalia, that they are worthy of a separate notice ;

though in their physiology they are as decidedly
mammalia as any of the rest, and though in respect
of their feeding they ought to come under different
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classes, as a few of both live upon vegetables, though
by far the greater number are animal feeders. Con-

sidering: these circumstances, we shall notice their

organs of motion separately from the rest, inasmuch,
as all the other mammalia make the successive steps
of their advances from solid supports, whether the

length of the step be longer or snorter, and whether
it be or be not prolonged by membranes which, like

parachutes, take hold in the air, and prevent them
from having so much downward motion as the natural

gravitation of the mass of their bodies wouldgive them.

Organs offlying. We shall, in our summary of the

systematic arrangement of mammalia, mention the

characters of the different groups which make up the

numerous and widely distributed family of cl/ciro-

pterous, or volant mammalia
;
and therefore, as our

object in the mean time is to point out those devia-

tions from the typical structure, as already described
in that of the human body, we shall confine our ob-

servations to the bats, which are by far the most

characteristic, and the ones which are most efficient

in aerial motion, and least so in progressive motion

along the ground. Indeed they are less effective

upon the ground than any of the air birds, the swifts

hardly excepted, which are rarely seen but on the

wing, or clinging to the sides of high rocks and lofty
towers in the same manner, though not by exactly
the same kind of organisation, as the bats cling to

the internal surface of caves, the undersides of the
branches of shadowy trees, and other objects by which,
as they are nocturnal animals, they may be protected
from the direct light and heat of the sun, which no
nocturnal animal can well endure. It will facilitate

our explanation more if we introduce the skeleton of
a bat. than if we were to give figures in detail of
those parts which contribute to the peculiar action of
these animals ; because, as the form and articulations

of the skeleton determine the general motions, it is

not difficult for the imagination of any reader who is

tolerably acquainted with the organisation of any one
of the mammalia to understand any other as clothed
with soft parts, answering to the peculiarities of the
skeleton. The figure represents the skeleton of a bat.

The parts of the skeleton here, that is, the grand
divisions of head, trunk, and members, are the same
in number and general position with regard to each
other as they are in man ; but they differ greatly in

their form, the development of their different parts

and in the details of the extremities. On examining
the anterior extremities, which we shall call the

wings, though in every respect they differ from the

wings of birds, it will be found that they differ greatly
from those of mammalia, which have "not the power
of flight, whether the principal action of the fore
extremities in these be progressive motion or any
thing else. It will be seen that the scapula or blade-
bone is very large, which affords it a firm embedment
among the muscles on the back, and that the clavicle
which forms the reacting bone, and keeps asunder
the two sockets which receive the heads of the
humeri or arm bones is also very strong for the

general mass of the skeleton. The coracoid bone, as

already noticed, is wanting, however, and the clavicles

extend directly to the sternum and bear upon it,

instead of forming a distinct arch or furcal bone, as in

bird?. The support of the shoulder joint is thus very
strong for the size and strength of the animal ; but it

has not the same steadiness as the shoulder joint of a
bird, which rests upon a tripod, and as the middle
bone of that tripod, the coracoid, abuts firmly on
the sternum, while the others are com paratively" free,
the one in its arch, consisting of the two lateral por-
tions united, and the other in its embedment entirely

among flesh ; the sternum is the bone upon which a
bird is really carried when supported by the action of
its wings in the air. In the bat, on the other hand,
the shoulder joint is supported by only two bones,
and therefore the bearing up of the body in flight is

thrown as much, if not more, upon the muscular
attachment of the blade-bone to the ribs as upon the
sternum. The bat is thus supported in its flight in

the same manner as other mammalia are supported
in their motions, in which the feet are the points
from which the motion is taken, and the origin of it

is from solid substances ; and the remarkable part of
this structure in the bat is such a modification as

enables it to originate motion by striking its extre-
mities against the air. To produce this modification,
there must be powerful muscles to depress the wings
in taking the stroke ; and in order that those muscles

may act with proper effect, they must have a place
of origin proportionally firm to that of the joints of
the bones to which they are attached. For this pur-
pose the sternum is provided with an elevated keel

along the mesial part, and to this keel the principal
muscles which depress the wings are attached.

The bones of the fore-arm, and more especially
those of the metacarpus and the phalanges of the

fingers, or as we may call them, the four external

toes, in each of the fore extremities, are very long and
slender in proportion to their length, so that this

part of the skeleton is slender and light to its ex-

tremity ; and these terminal bones spread very wide
at their extreme points. The thumb or inner toe on
these extremities is comparatively short, and it is

furnished with a strong and very crooked claw which
assists the animal in suspending itself from the rug-

ged surfaces to which it clings, and also in its slow
and crawling motion upon the ground. From the

nature of the shoulder joint in wanting the third

means of support ; from the length and slendciness

of the bones, and the distance to which they are

spread from each other at their extremities, and from

the immediate organ of flight being membrane sup-

ported by bone and not feathers, this wing is much
less efficient in proportion to its size than the fea-

thered wing of a bird, and it is incapable of that
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peculiar twisting motion in the elbow joint which

makes the bird's wing act to the greatest possible

advantage against the air. The bones in the ex-

tremity of this organ of flight are indeed the very
reverse of those in the bird's wing, for while the

terminal bones of that wing are soldered together, so

that it strikes the air in one mass, those of the bat's are

spread out, and the stroke upon the air is divided into

as many parts as there are ringer bones supporting it.

The production of the wing membrane too, which

is often continued, with more or less interruption in

the middle part, to the hind legs, and sometimes for-

ward to the ears, and also backward so as to include

the tail, does not allow the same freedom on the first

or shoulder joint of the wing as birds possess ; and

from these circumstances the style of their flight bears

more resemblance to the flutter of the larger insects

than to the clean and effective strokes by means of

which an air bird dashes along. Some details of the

different parts of their structure will be found on

referring to the article BAT in this work ; but in

order that we may better see the contrast between

them and the other mammalia, as well as between

flying mammalia and birds, there are one or two par-

ticulars to which it is necessary to advert. The
flexible spine, the weight of the hind legs and the

tail, and also some physiological considerations, ren-

der it necessary that the wings of the bats should in

part support the posterior extremities by absolute

connexion with the moving part of the wing, and not

through the medium of its insertion ; and there is

this reciprocal advantage in the membranes which

extend from the wing, that they steady it, and pre-
vent such an action of the large blade-bones against
the ribs as would otherwise take place in consequence
of the weight of the body being less completely
borne upon the sternum than it is in birds. Alto-

gether, the wings of bats are to be considered as

peculiar modifications of the anterior extremities

of mammalia for a specific purpose, and not as

bearing any structural analogy to those of birds.

In the posterior extremities, and these partake but

little in the motion of the wings, though they yield
to that motion, there is perhaps a still greater devia-

tion from the usual form of the mammalia. These

legs have, in the hip joint or articulations of the

femur, a sort of half revolution outwards and inwards

upon an axis, so that when the legs are bent, the toes

and the legs are directed towards the belly, while the

thigh is directed backwards. This arises in part from

the backward situation of the cavities into which the

heads of the femurs are inserted. This moving ol

the knee joint backward, while the foot and leg are

brought obliquely forward, enables the first of these

joints to tighten the posterior part of the membrane
into a parachute, while the contrary flexure of the

foot forms a cavity at each side, and so makes it

take a better hold on the air. This species of

resistance will be better understood by those unac-

quainted with the mechanical properties of the air,

by noticing how much more speedily a little cap
made of paper falls to the ground when the projecting
side of it is turned downwards, than when the hollow

is in that direction. This converting of the hinder

part of the membrane into a parachute, which is sup-

ported by the resistance of the air under it, owing to

its escape being prevented by the lateral bending down-

ward, compensates in some sort for the imperfections
of those parts of the membrane which are moved by

;he arms, and perform the active part of the flying.
The membranous wings do not, like the feathered

wings of birds, admit the air to pass through them
when they are raised, and in consequence of this,

excepting in so far as the rising wing is contracted
in size by the flexure of the joints, as compared
with the descending wing, which takes effect

with the joints extended, there is not much in

the structure of the bat's wing to make the one
side of it offer less resistance to the air than the other

does ; and this is the reason of the great rapidity
with which the wings are moved both ways, the

parachute portion holding on until the moving part has

gained its elevation, and is ready to descend again.
The whole structure of the bats, and more parti-

cularly of those which % high and with considerable

rapidity, is so formed as to give them a very great
horizontal surface in proportion to their weight and

length. The wings and continued membranes are

not only very large, but the body is short and broad,
which both increases the horizontal surface, and
affords more room for the pectoral muscles. The
posterior part of the body is made slender, and all

the parts with which the anterior of the body can
be loaded, consistently with the functions of mam-
malia, are situated there ; for instance, the mamma?
of the females are pectoral, and when they carry
their young on their flights, these cling to the breast.

The wings of bats are not capable of bearing nearly
the same exposure to the atmosphere and the sun as

the wings of birds. The membranes possess a good deal

of sensibility, and their motion would be rendered
much more stiff and difficult if they were to become

dry. Hence bats, at their regular hours of appearance,
are never seen on the wing when the wind blows

strongly; nor, notwithstanding their love of shade and
humid air, especially in hot countries, are they ever

seen during heavy rain ; it is probable indeed that

the violent rains which prevail in those tropical coun-
tries would beat them to the ground, just as a tropical
hurricane would deprive them of all command of the

air, and drive them before it like chaff. A high tem-

perature appears, however, to be essential to the

proper working of their very curious structure, for

they hybernate not merely in the cold latitudes, but
in those which are moderately temperate. They are

creatures of gloomy caves and stilly twilights ; at

which times they beat the air with great industry,
and most of them are very ravenous, even the ones
which feed upon vegetable substances.

The peculiar flexure of the legs to which we have

alluded, which turns the toes of the hind feet inward,
is of great advantage to them in their manner of

resting, which is usually that of suspending them-
selves upon the sides and the inequalities of the roofs

of those caves, ruined temples, deserted houses, and
other places where they take up their abode. The
crooked claws upon the thumbs of the wings take

hold with their points so situated, as that the axis of

each is directed nearly toward the centre of gravity
of the body, and thus the weight draws them, or

tends to draw them inwards as well as downwards ;

the crooked claws again on the hind feet are by the

position which they take when bent, so placed, as

that they are drawn, or tend to be drawn, outward
and downward ; and as they have the line of their

action also directed nearly from the centre of gravity
of the body, the weight of the body tends to make each
hind claw pull so as to tighten the fore claw on the
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Opposite side, and thus the two holds give firmness

to each other. The hind feet have five crooked claws

on each, and as they have in addition bent legs to

press them to their points of adhesion by the weight of

the body, they take a greater hold than the thumb
claws, proportional to the greater weight which they
have to sustain.

In consequence of this disposition of the claws

when the animal is in a state of repose, very small

irregularities of surface will enable a large bat to

maintain its place with great firmness. Its position
too is a position of perfect repose, and not one main-
tained by muscular exertion, for the whole is done

by the elasticity of the tendons and ligaments. There
is yet another peculiarity in this position, especially
that of the hind legs, when the animal wishes to get
into motion, the unbending of the hind legs throws
the axis of the body upward, and opens the para-
chute, so that the air is under it, and the wings are

ready for acting in flight, the moment that the hooks
of the thumbs quit their hold. Getting to the wing
from the ground is a much more serious matter, and
we believe it may be said that, generally speaking,
bats crawl up some surface which is perpendicular, or

nearly so, when they take the wing. They are so

seldom seen on the ground, however, that it is impos-
sible to speak with perfect confidence about their

movements under all the variety of circumstances to

which they may be exposed, except by analogy from
their structure.

On the ground, the action of the bat is peculiarly

awkward, more so than that of any other mammalia.

They cannot walk on all fours in the usual style, and
as little can they, from the singular way in which the

hind legs are articulated, and the weight of the fore

part of the body, raise themselves into an erect posi-
tion and walk upon these legs. The shoulder-joints
are articulated for motion across the axis of the body,
and therefore, independently of the awkward form of

the terminal portion of these extremities, the humerus
cannot be advanced so as to take any thing that can
be called a step : they are therefore reduced to a

very odd sort of motion ; they advance one side of

the body a little, which advances the bend of the

wing or elbow joint on that side, and having done so,

they lay hold in advance with the claw of the

thumb. This being done, they, by the unbending of

the hind leg, swing the body round upon this claw as

a pivot, by which operation, the turn of the wing on
the other side is brought in advance, and grappled by
means of the thumb claw in the same way as the

former. Repeating this operation with each side

alternately, they contrive to wriggle along by a course

something like that of a ship working board and board

upon a wind, and thus the resulting course is in a

straight line, though the actual motion is performed

alternately right and left. A motion which is so

laborious in the performance, and in which so little

progress is made, can be of comparatively small use

to the animals, as it can neither serve them in follow-

ing their prey, or in escapingTrom an enemy. They
therefore resort to it only in cases of necessity, and
if they have to practise it for any length of time, they
are completely exhausted.

Bats are the only mammalia which can actaally

fly that is, which can renew their motion by gaining
a fresh impetus from the stroke of their flying mem-
branes against the air ; for all other animals which
have produced membranes which they can extend by

stretching out their legs lateral^, use those mem-
branes only to prolong a spring which is originally
taken from some solid fulcrum of resistance. A con-
trivance of this kind would be of little or no use to a

ground animal, because the less resistance the air

offers to such an animal, the more rapidly it can

proceed, and also with the less effort of muscular

strength, consequently, those parachute membranes
as we may term them, are found only among climbing
animals, and among that description of them which
do not m;ike their progress by grasping, but by

running along the branches, and holding on with the
claws. Some of them, however, have a great deal of

freedom of motion ; and the common squirrel, the
membranes of which are very little produced, can
make its way very rapidly through the upper branches
of a clump of trees ; and even when it is alarmed,
it very rarely misses its footing or its hold, and falls

to the ground. The proper place to mention such

animals will be, however, that where we treat of

climbing organs, and the auxiliary organisations, by
means of which climbing animals contrive to pass
from branch to branch, or from tree to tree, when the

distance is too great for being reached by their limbs,
or cleared at an ordinary leap.

Organs of Swimming. As the bodies of almost all

mammalia, when the lungs are inflated with air, are

of nearly the same specific gravity as water, they may
be said to be all capable of floating in that element ;

and as their so floating does not deprive them of

their powers of locomotion, they in general can row
themselves along by the action of their feet. This
is a sort of swimming ; but still with exceedingly few

exceptions, if indeed there are any, mammalia of this

description have the feet as well if not better adapted
for some khid of motion upon land than for this

description of swimming. When the water is to a

considerable extent the pasture or the element of

these mammalia, as in the case of the beaver and the

otter, the hind feet have the toes webbed ; and there

are some instances, such as that of the orriithorynchus,
where the webs of all the feet are very much pro-
duced'; but animals having this structure, live

habitually in the water, unless when they come up
to breathe, or when one pool dries up, and they have
to seek their way to another. The motions of none
of these, whether performed on the surface of the

water or under it, is the characteristic swimming
which distinguishes the proper vertebrated animals of

the waters, the fishes, from the other three classes.

The seals and narwhals have much more of the

swimming habit ; but still they are capable of some
motion on solid surfaces, for they can creep and they
can climb, they therefore retain in part that cha-

racter of the extremities which is perfect in laud

mammalia ; and in order rightly to understand the

typical organisation of mammalia for swimming, so as

to be able properly to compare it with the organi-
sation of the same general structure for the other

kinds of motion, we must turn to the cetacea.

In the article CETACEA there will be found an

enumeration , of the principal species, and some
account of their structure and habits, so that all which

remains to be done in this place is, to take the most

typical one in illustration of the whole, and there is

none so well adapted for this purpose as the common
Greenland whale(/?rt/<TM mysticetus), which is unques-

tionably the best and the most constant swimmer of

the race. There is sufficient reason why this should
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be the case, in the mode of feeding of this species of

whale as compared with that of other whales, and in

this respect there is a correspondence between the

sea mammalia and those of the land. In both

situations, those species which take their food in the

smallest portions, or which have it of the least nutri-

tive quality, which comes exactly to the same in

effect, are most constantly feeding, and by necessary
consequence most habitually in motion ; though ani-

mals which subsist upon larger and more nourishing

prey, and which require more violent efforts in the

capture of it, can move with greater velocity for a

short time. In respect of the proportion which the

individual morsels of its food bear to its own size, the

Greenland whale may be said to be peculiar among
the mammalia. It is among the largest, if not the

very largest of the class ; and yet the animals on
which it feeds are smaller than those which a common
cat finds for itself in a state of nature. This food also

floats at no very great depth, and consequently the

whale is a surface feeder, and though its food is ani-

mal, and its digestive system in accordance with this,

its ranging the ocean for its subsistence, in so far as

the mere moving is concerned, bears no inconsider-
able resemblance to that of a ruminant animal in

browsing the herbage of the ground.
It is necessary to take this habit of the whale along

with us, in order that we may rightly appreciate the

particular form of its organs of swimming, and also

that general shape of the body which gives those

organs the greatest possible efficiency in the element
in which the animal lives.

In as far as the head, the trunk, the tail, and the
anterior extremities are concerned, the parts of the
whale are numerically the same, and placed in the
same order as in other mammalia ; but the posterior
extremities are altogether wanting, and though the
internal structure of the mammalia requires that there
should be a pelvis of some kind or other for support-
ing the abdominal viscera, yet this pelvis is very rudi-

mental in the whale. [It is to be understood that
when in this part of the article we use the w ord whale
without any qualifying epithet, the Greenland whale
is always meant.] The rudimental pelvis consists of
three little bones, the middle one of which answers
to the two bones of the pelvis in ordinary mammalia ;

and the others, which represent the haunch and hip
bones, are only a single elongated and very slender
bone upon each side. These bones serve merely to

give a little stiffness to the flesh at the place where
they are situated ; and thus prevent the violent action
of the grand swimming organ from jerking and dis-

turbing the viscera, more especially the lungs, so
much as it otherwise would do. They are not in

any way articulated upon the spinal column, neither
is there any appendage with a bone in it articulated

upon any of them, either external or internal of the
animal. By this means, while they prevent injury in

the way which we have stated, they allow peri'ect
freedom of motion to the spine. That spine is the

grand basis of locomotion in the whale, and all the

parts of the animal are adapted for giving it the very
maximum of effect. As is the case in all the mam-
malia, its principal flexure is in the mesial plane, in

bending upward or bending downward ; but after the
more essentially vital parts of the animal are past,
the posterior part of it has both lateral and twisting
motions. The vertebrae of the neck are exceedingly
short for so large an animal, but they are always the

same in number as in land mammalia, and they have

remarkably little motion. With the exception of the

anterior extremities, afterwards to be noticed, and
the broad and bilobed expansion of the tail, there is

no projecting member upon any part of the body of

this animal, which can either accelerate or retard its

motion through the water. In this respect it possesses
an advantage over those whales which have a fin on

the back, because this fin prevents the body from

turning round with the same ease and rapidity.
The bod}' of the whale is thus so formed as to be

perfectly obedient to the operation of the few swim-

ming organs which it possesses ; and it is besides so

formed as that these can act to the greatest advan-

tage, while it offers the least resistance to the water

which could be offered by an animal of equal volume.
Its skin is perfectly smooth, and it is kept always soft

and flexible by the great quantity of soft fat which
lies under it.

The anterior extremities, or "
fins," or "

swimming
paws," as they are sometimes termed, are not organs
of progressive motion, neither are they organs of

ascent arid descent, like the pectoral and abdominal
fins of fishes. In moving, their chief use is to turn

the body round on its axis, or to assist in enabling it

to perform loops or doubles in the line of its move-
ment. We introduce a cut of the skeleton of a

swimming paw of the whale. The bones of this

member are the same in number and arrangement as

those of the land mammalia a blade bone, a shoulder

bone, two bones in the fore arm, carpal and meta-

carpal bones, and four fingers. They are, however,
much flattened in their planes, and their articulations

have little motion upon each other, though their car-

tilaginous unions give them much pliability, and they
have very powerful motion at the shoulder joint.
These swimming paws, from the office they perform,
can obviously act most effectively by being situated

near the centre of gravity of the whole mass ; but as

the neck is very short, they are near the anterior

portion of the spine ; and thus, as the whole of the

spine, from their position backwards, is efficient as an

organ of motion, this organ would have no fulcrum

at all competent to give origin to its powerful action,

if there were no more in advance of the insertion of

the paws than the short neck and a head of the ordi-

nary size. To make up for this, the bones of the

jaws are produced to a much greater extent in pro-

portion than they are in any of the mammalia, with

the exception of the cachalots or spermaceti whales.

The organs of the senses are situated far backwards
in this great production of the head ; but as it does
not appear that smell or even taste is exercised in

the feeding, the eyes, which are the most efficient
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>rgans, are more advantageous in their backward and
literal situation. In consequence of the shortness of

he neck, and the great production of the bones in

idvance of the skull, the fore part of the whale is a

arge mass which has little or no flexure in any
lin'rtion ; and thus it gives a firmer point of insertion

o the movable portion of the spine than we meet
vith in any land animal, not excepting even the

houlder joint of the strongest winged hawk or the
nost powerfid eagle.
This flexible portion of the entire length is a cone,

apering finely off, and gradually less heavy in its

>ories, and more free in its joints, as it approaches
he extremity ; and at that, extremity there is the ex-

lansion of the tail, of which the following is a sketch.
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It will be seen from this figure that the tail consists

if two lobes, the posterior edges of which are curved
I'ith a double flexure. This instrument does not

:onsist of a series of bones, like the terminations of

ommon mammalia, neither is it extended upon rays,
ike the tail fin in fishes. It is in fact not a fin,

hough it is usually so called ; but it answers the

mrpose of one, and answers it with wonderful effect,

ts external covering is scarcely different from that

if the rest of the body ; but internally it is composed
f tendons, exceedingly numerous, remarkable for

heir strength, and capable of very varied as well as

nost powerful motion. These tendons consist of

hree layers, two of which, external on each surface,
Dllow the direction of the lobes, and the internal one
rosses them obliquely. These tendons are connected
t'ith a great number of muscles inserted on the pro-
icsses of the spine, and they pass through a great
lumber of pulleys of ligament, so that, though the

;eneral motion of the tail as a whole is striking

ipward or downward against, the water, the number
if oblique motions and changes of flexure of the lobes

s countless. As with the exception of the muscles
onnected with the swimming paws, which are com-

laratively few and weak, the whole motive energy is

onccntrated upon this organ, it is equally ready and
lowcrt'ul ; and perhaps, considering it as capable of

;iving a blow, it is the most efficient organ in the
vhole animal kingdom. The texture of the portion
if it which takes effect is also such that it can hardly
ie injured. It is so tough that it cannot be torn,
nd so free from feeling that a stroke of it against a

lard substance gives no pain to the animal. If it

trikes a boat across the middle with the edge, the boat
s cut asunder as clean and as speedily as if by one
troke of a giant axe ; whereas if it strikes with the

lat of the lobes, the boat is driven to the depth of

nany fathoms with the swiftness of an arrow. Those
vho attack the whale in its strongholds among the

>olar ice are aware of the fatal effects of those blows,
ind therefore they are studious to avoid them.

In swimming, we need not add that this instrument
must be most efficient. It is placed at that part of
the animal where a paddle or oar has the greatest
effect ; it has, as we have said, a steady point of in-

sertion, and the vertebral column which supports it

tapers at that rate which combines the rnuximum of

strength and elasticity ; and therefore, without the
assistance of fin or scale, or the deriving any assist-

ance from contrary flexures of the body, it dashes
the animal onward at an exceedingly rapid rate.

The absolute rate of tjie whale's motion is of course
not known, and cannot be known, as a mathematical

quantity deduced from actual experiment, in which
both time and distance are known ; but some theo-
retical estimates which have been made, founded on
the form of its body, and the force with which its

swimming lobes strike the water, lead to the conclu-
sion that the rate of its progress exceeds twenty-two
miles in the hour ; and this is not unlikely, because

many birds which have to bear up their weight in the
air are capable of moving at a far more rapid rate

than this, and continuing their motion for many hun-
dreds of miles. On this subject, however, it is im-

possible to speak with precision, but we may well

suppose that in animals so finely constructed for pro-
gressive motion, and nearly of the same weight as

the medium in which they move, the rate of motion

may be even more rapid than this. Such powers
give these animals full command of the most exten-
sive oceans ; and as, when the polar seas are frozen
in the northern hemisphere, we do not find the whale

migrating to the temperate seas of the same, as is

the case with those birds which are frozen out of their

polar quarters, it may be possible that these whales

range from the one polar sea to the other. It is true

that they are not found in the middle latitudes,

apparently resident for a season, as the spermaceti
whales are ; but there is not a great deal of stress to

be laid upon this, inasmuch as the spermaceti whales,

being furnished with teeth and having wide throats,
can find food in any sea where fish abound (and
surface ones abound most in middle latitudes) ;

whereas the Greenland whale, dependent on the
small animals which it can catch in its whalebone
net, can subsist only where such animals abound, and
it should seem that those fitted for the food of the
whale are most abundant in the high latitudes and

during the summer season.

Besides their effect in turning round the body on
its longitudinal axis, the swimming paws of the whale

perform other functions. Their proper motion is

a cross or clasping motion, so that one whale can
embrace another by means of them ; and the mother
whale can carry her young in her arms, until it ac-

quires sufficient size and strength for swimming by
her side.

There is another use to which the animal is enabled
to turn these swimming paws. When extended they
form a line of considerable length at right angles to

the axis of the body, something in the same manner
as the trunnions form a line at right angles to the

line of metal in a gun; and the whale can move the
axis of its body in the vertical plane upon them, much
in the same manner as the gun is moved upon its

trunnions. By this means, the whale can descend to

a depth and rise to the surface to breathe in much
less time, and with much less range in horizontal dis-

tance, than if its motion were regulated by the tail

only. The length of time that the whale can remain
under the water before it rises to breathe is under-
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stood to be about twenty minutes ; but it often plunges
to such depths as that more than this time would

elapse before it could get up again, if it had to pro-
ceed upon so long a slope as the action of the tail alone

would require. But, by the paws acting as a sort of

axle to it, it can turn the axis of the body upwards or

downwards with great rapidity ; and it can both de-

scend and ascend in nearly a perpendicular direction.

It sometimes descends with so much rapidity as seri-

ously to injure itself, by striking the bottom at a great

depth ; and Scoresby mentions an instance of a har-

pooned whale descending perpendicularly with so

much rapidity that it fractured its skull against the

bottom in a depth of 800 fathoms. At such a depth
the pressure on the body of the animal is far greater

The Plunging Whale.

than what it is nearer the surface ; but, as the differ-

ence of pressure between the two extremities is only
in proportion to the different depths of water above

them, the resistance of its descent is not proportionally

greater in deep water than it is nearer the surface.

Beyond a certain depth, however, it should seem that

the pressure of the water squeezes even the substantial

carcass of a whale together, so as to expel the air

from the lungs, and otherwise greatly increase its

specific gravity ; for when a wounded whale plunges
beyond a certain depth, it sinks in the abyss like a

stone, and never again returns to the surface.

The cetaceous mammalia which frequent the fresh

waters, or are found only littoral or near the shores,
and which from this habit have no occasion to plunge
to such depths as the pelagic ones which range the
wide oceans, have not the same enlargement of the

bones of the face, and it is obvious that, from the

comparatively small depth of water in their haunts,

they have not the same occasion for it.

The two kinds of organs of motion in the mam-
malia, of which we have given a slight notice, in the

structure and action of what may be considered as

the most perfect or typical form of each, may be con-

sidered as one general class, namely, motion in a

animal taking its origin from a fluid as a fulcrum

and this general class readily divides itself, accorditi

to the nature of the fluid which serves as the lulcrmi

into two sub-classes or orders. The first of thes<

and that which we may presume to require th

greatest effort from animals having the general strut

ture of the mammalia, is motion originating in atmc

spheric air, which we have exemplified in the bi

family, the only mammalia which in reality are caps
ble of performing it. The second is that where wate

the other abundant and generally distributed flui

connected with the earth, affords the fulcrum. Thi
from its greater specific gravity, more nearly af

preaches to being the natural element of the man
malia than the other does ; and therefore, as we hav

said, there is scarcely any of the mammalia but whic
can originate motion from the resistance of water, s

as to keep its body buoyant in that fluid, at least fc

some time. If, however, the animal has not, in th

structure of its organs of motion, some adaptation t

the water, progressive motion through the water i

far more fatiguing to it than progressive motio

through the air with the earth as a fulcrum froi

which to start each successive movement. Thei
are two causes explanatory of this : in the first plac
the motion of the animal has far more resistance t

overcome in the water than it has in the air ; and i

the second place the fluidity of the water makes

give way to the stroke of the foot, in such a manm
as that great part of the effort is wasted in the recoi

and it is only the surplus after this waste which CH

go to the progressive motion in the animal. VV

have a very familiar but very forcible illustration (

this, in the different rate of current which a man ca

stem with ease in the air from what he can stem i

the water. The wind or atmospheric current ma
be blowing at the rate of twenty, fifty, or even mor
miles in the hour, and yet a man who leans forwar

upon it, and gives himself the advantage of the ber

leg in front and the straightened leg in the rear, ca

not only keep his ground but make tolerably rapi

progress against it. If, however, a current of th

water sets even nearly as fast as a man can walk o

land against a pretty stiff breeze, the current of th

water bears him along with it in spite of his utmo!

efforts. There is no doubt that, on the land, the ma
has the advantage of the solid fulcrum to spring fron

and also of the comparatively small resistance of th

gaseous fluid against which to make his advance

while, in the water, he has to make his way agains
the resistance of the denser fluid, and at the sam
time the current bears his fulcrum away from hir

with a rapidity proportional to its velocity.
It is not difficult to give a rude estimate of th

different resistances with which the man has to cor

tend in these cases. In round numbers, the weigli

or power of resistance in water is about 800 times a

much as that in atmospheric air ; and, as it is gent

rally understood that the impetus or effect of bodie

in motion is directly as their quantities of matter, an

inversely as the squares of their velocities, if a man'

body presented the same surface to the wind as t

the water, the mere resistance of the water alon

without any motion would be equivalent to that of

current of air having a velocity of about twenty-eigli
miles in the hour. But as a man does not swir

through the water as he walks through the air, it i

not easy to state the proportion of the resistances ii

any thing like correct terms. It is also to be take;
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into the account that the arms tell much more in

swimming than they do in walking. In walking,
from the comparatively trifling resistance in the air,

the arms can be regarded as very little else than

balancers ; whereas in swimming they are real organs
of progressive motion ; and as in advancing them to

the front they can be feathered, as a rower feathers

his oar, so as to offer much less surface to the water

than they do when striking against it to give the

forward impulse, skilful management may convert

them into very efficient swimming instruments. There

are several circumstances connected with the pressure
of water, when the body pressed on is completely
immersed and under the surface, which are not un-

worthy of attention. Among these we may mention

how much more easily the body of an animal is lace-

rated, or any substance cut by a sharp instrument.

The substance stands up to the instrument, both on ac-

count of the compactness of its parts, from the pressure

(if it be a compressible body), and also from the water's

keeping it against the cutting substance, being so much

greater than that of atmospheric air. Owing to these

effects of water, many substances can be cut when

submerged by means which have no influence upon
them, when the attempt is made in the common air.

As an instance of this, it is said that, under water,

glass may be cut into any shape by means of a pair
of common scissors ; whereas, in the atmosphere, it

cannot be cut by the same instruments without a

very great effort, and that effort splinters it to pieces
instead of cutting it in any definite direction.

So far as we are aware, atmospheric air and water

are the only fluids in which any of the mammalia can

live, if they are fairly submerged, or included in the

volume of them. The common mammalia which re-

quire very frequent respiration of the free air cannot

remain for any length of time under water; and

therefore, in their progressive motions through that

liquid, which are not swimming in the proper sense

of the term, but merely a species of walking, except
in the case of man, who brings into play in this situa-

tion his arms and hands which are not available for

locomotion in ordinary cases, they require to keep
the nostrils, or entrances to the breathing apparatus,
above the surface, otherwise they soon get suffocated

by the entrance of water into the lungs. The vulgar
notion is that the water thus taken into the cavity of

the land mammalia when they are submerged is taken

into the stomach, but this is a mistake, for nothing
can be taken into the stomach but by an effort of

swallowing ; and even though water were taken into

that viscus, in as great quantity as the pressure of a

moderate depth could force it, it would do no great

harm, if it did any harm at all. But when the water

gets into the cells of the lungs, the case is very dif-

ferent. It not only prevents the contact of atmospheric
air with the capillary vessels for the time that the

animal is in the water, but it lodges in the cells ; and

as the lungs are capable of expelling only air, toge-
ther with the quantity of water which it may hold in

a state of vapour, and this differs in different mam-
malia according to their temperature, there are no

natural means of expellin? the water or restoring the

animal, without it can be so inverted as to make the

water run out, and that the lungs can be so excited

by some stimulus as to promote the expulsion.
The old opinion was, that in the human subject,

and by inference in all the other land mammalia, if the

foramen ovale or internal passage between the syste-

matic side of the heart and the pulmonary, which exists

in the foetal state, could be kept open, life would be

preserved for a long time under water. This, how-
ever, is not the case, for it is the want of atmospheric
stimulus to the blood and not the want of passage
which causes strangulation, in drowning, and in every
other case in which atmospheric air is not freelv
admitted into the lungs ; and this particular passag'e
in the heart is of use only as long as the young ani-
mal receives its nourishment from the arterial blood
of the mother, which blood has already undergone
the requisite operation of the air in respiration, and

though it were kept open in after-life it could be of
no service whatever.

Mammalia, whose habit it is to remain for a con-
siderable time under water, do not so remain in

consequence of any passage in the heart resembling
the foramen ovale. They so remain, because the
volume of their lungs is proportionally larger than
that in animals which must breathe more frequently
and therefore cannot remain so long under water ;

and besides this, such animals are generally provided
with some sort of valves closing by pressure from
without, by means of which water is excluded from
the lungs, and the more completely excluded in pro-
portion as its pressure is the greater. We find a

provision of this kind in the otter and the seal, and in

the cetacea it increases in proportion to the length of

time which the animals can remain under water. In
the fresh water cetacea it is less perfect than in the
marine ones which inhabit near the shores ; and in

them again it is less perfect than in those which

range wide oceans, and are capable of descending to

great depths, as is the case with the whale. The
blow-holes are the proper breathing apertures of such

animals, and their mechanism is perfect in proportion
as the animals are capable of plunging. It must be
borne in mind, that though these animals throw up
jets of water when they blow, they do not do this

always when they breathe ; and that when they do
it, the water has never by any chance come from the

lungs, any more than substances which are sometimes
returned by the nostrils of land animals come from
their lungs. The water thus discharged is the cur-

rent which sets toward the gullet of the animal in its

feeding, and as both the gullet and the entrance of

the trachea are shut against it, it is carried upward to

certain cavities in the bones of the head, to which
the under passage is by valves opening inward of the

cavity, and the upper passage by valves opening out-

ward. When these cavities are full of water the

expired breath from the lungs blows it out with con-
siderable force, which is the cause of the jets which
are sent up from the blow-holes. There are, how-
ever, many circumstances in the adaptation of aquatic
mammalia to the element in which they spend the

greater part of their time, that it would be impossible
to notice in a sketch so limited as this ; and so we
must proceed to our notice of the organs of motion
as fitted for the land, and the several adaptations
which are connected with them.
As is the case with mammalia which originate the

individual portions of their motion from a fluid ful-

crum, so with those which originate these from a solid

fulcrum, there are two sub-classes or orders ; namely,
climbers or those which ascend or descend upon
trees, or other substances standing up from the sur-

face of the earth, and walkers, or those which have

the line of their motion parallel to the earth's surface.
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whether that surface is level, or an ascent, or is de-

scending'. In the case of ascent or descent, there is of

course a degree of inclination, beyond which no

walking animal can execute its motion, though there

are great differences in this respect arising from the

structure of the organs of locomotion. Thus, for

instance, if the fore legs of the animal are short in

proportion to the hind ones, as in the hare for

instance, the long hind legs project the body very

readily and conveniently up hill in running; whereas,
if an animal so formed attempts to proceed rapidly
down hill, it is in continual danger of tumbling heels

over head. Hence, coursed hares always endeavour

to take the hill of the dogs, if there is one accessible

to them ; and if there is a sufficient length of hill

they are safe, if not too much exhausted before ; but

if they are compelled to run down hill, they very

speedily become the prey of their pursuers.
These two sub-classes, or orders of motion origi-

nating from solid fulcra, admit of far more diversity in

the mode of performance, and require a much greater

variety of organs, than motions in which air or water

is the fulcrum. The reason of this is very obvious.

Air and water are very uniform in their consistency.
There is very little difference in the density of water

at different depths, because water cannot be much

compressed even by very heavy pressure. The
movement of an animal through water, therefore,

differs scarcely any thing in species, whether the

depth be greater or less, and therefore the very same

organisation serves equally for motion through it,

whether the animal is near the surface or farther

down. Atmospheric air differs from water in being >

more compressible, and consequently it varies more
in density at different elevations above the mean !

level of the earth's surface. But still there is very
'

little difference to a flying animal arising from this ; !

for the resistance of the air to the progressive motion
j

of the animal diminishes at probably a greater, and
,

certainly as great a rate as its density. Something
depends on the velocity with which the animal flies

against the air ; and the theoretical view of the

matter being that the resistance is directly as the

density of the medium and the square of the velocity

jointly, a comparison might be instituted. This theo-

retical view never can be made, however, to agree
with experience, or rather experience does not agree
with it ; for though it is nearly correct for moderate

rates, yet, when we come to great velocities against
the same resisting medium, we do not find the actual

resistance to increase nearly so fast as the square of

the velocity. For the purposes of natural history it

is not necessary to go into those niceties ; and we

may assume that a flying animal gets along with

nearly equal exertion in proportion to the rate of its

.motion at whatever height it may happen to be in

the atmosphere. Or if there is a deviation from this,

the circumstances of the case would lead us to con-

clude that flight is more easy on a high course than

on a low one, for we invariably find that even birds

of heavy flight rise high in the sky when they are to

perform long aerial journeys.
Thus in all the flying mammalia, and also in all

the swimming ones, there is little diversity required j

in the organs of motion ; and when we have described !

those organs in one species, either of the one or the '

other, we are in possession of the knowledge of them
j

all, excepting in so far as they may be modified by a

participation in other habits, in addition to the flying

or the swimming. There u another circumstance
which further simplifies the structural study of both
these descriptions of mammalia

; their extremities are

never any thing else than organs of motion, unless

they happen also to be weapons of defence, as is the

case with the tail of the whale. In no case, however,
do they in any way assist the animal in the seizing of

its food, they merely conduct it to the locality in

which the food is to be found, and thus we can study
their system of motion, as a simple system unmixed
with any other.

When, however, we come to the land animals, or

those which take their movements from solid fulcra,

the case is very different, and this renders their mo-
tions and their organs of motion a far more intricate

study. There are no doubt some of them which are

incapable of making much, if any, use of their organs of

motion, except in moving from place to place ; but the

number of these among walking animals is compa-
ratively limited ; and among climbing animals there

are scarcely any. The climbing foot is, from the use
to which it is applied, almost necessarily prehensile in

some respect or other, either in grasping like a hand,
or in holding on by means of claws. When it takes

the hand form, however much it may differ from the

human hand, which is a universal instrument and not
a grasping one, it is of course equally fit for laying
hold of the food, as for grasping the branch of a tree

or whatever else is the means of support in climbing.
An animal which climbs by grasping, always requires
to have clavicles, in order to support the shoulder

joints in those cross motions which the action of

reaching from branch to branch requires ; the same

may be said of climbing animals which use mem-
branes, or even simply their spread out legs, to pro-
tract their fall when they leap ; and so also do
animals which climb by grasping the bole of a tree,

or other comparatively slender substance between the

feet in climbing. But, with the exception of the

winged mammalia, and they have a little of it, all

mammalia which have a cross motion of the tore

legs, have also a motion of them forwards and back-
wards. Hence every such animal can bring the fore

foot to the month, and when an animal can do this,

it always uses that foot more or less in the manage-
ment of the food. We see remarkable instances

of this in the ape and monkey tribes, some of the

former of which are so expert in the use of the hands
or fore paws in this way, that they not only gather
their food with them, and clear it from refuse if neces-

sary, but they make use of the finger in picking their

teeth, if any substance adhering to these or sticking
between them gives them uneasiness. The squirrels
and other climbing animals which do not grasp, but

retain their hold or their footing by the toes and

claws, have also remarkable power over the anterior

extremities ; and they carry their food to the mouth
with their paws, and use the paws in preventing it

from falling, when it requires considerable action of

the jaws to reduce it to the necessary form.

Even those animals which do not subsist upon
fruits which they pull from trees, or upon insects and
other things which they draw from the holes of trees,

but which are predatory in their climbing, and catch

living animals, very generally use the foot, either for

grasping the prey by means of crooked claws, or by
striking it against the branch, and holding it there,
until they can seize it, and if necessary dress it with

the mouvh.
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Indeed there is scarcely any of the climbing mam-
malia which does not combine in its anterior extre-

mities at least some other action besides that of mere

climbing ; and in consequence of this \ve never can

have a clear understanding of the extent to which
animals of this kind possess the power of locomotion

considered simply in itself.

Even in walking animals which do not climb, or

pain any height which they cannot reach at a single
bound from a place of rest for all the feet, the fore

legs very often have compound action. Thus, for

instance, the elephant appears to have as ungainly a

foot, and as ill adapted for any thing in addition to

mere motion, as one can well suppose ; and yet the

elephant contrives to turn this apparently clumsy
ami unmanageable foot into no b.id substitute for a

hand, to co-operate with its curious proboscis in per-

forming rather nice operations. The very tame and

playful elephant which the Duke of Devonshire had
at Chiswick, and which was equally a favourite for

its mild disposition and its mechanical dexterity, held

a soda water bottle very neatly with its foot at such

an angle as not to spill the water that it contained,
until it had extracted the cork with what may be

called the thumb and finger of its proboscis ; and after

it had done this, and then drank the water from the

hottle, it cculd hold the empty bottle in the same
manner till it replaced the cork.

Very many other vegetable and miscellaneous

feeders use the foot in the obtaining their food.

Sometimes to hold the one end of the food till they
zes the other with the mouth, and either cut off

what they require with the teeth, or pull it asunder
with a jerk of the head. Most animals that feed on
the loaves of trees, occasionally use the foot in strik-

ing down the branches ; and not a few of those which
have to find their subsistence under the snow, employ
the foot in scraping off the snow, in order to reach

what they eat. The solid hoofed animals, whose
native localities appear to be those margins of the

deserts where the pools and the streams get very
shallow during the drought, have the habit of scrap-
ing a little pit with the foot, in order to obtain a

sufficient depth of water for quenching their thirst.

The pig makes great use of the foot in feeding, both

in holding on till he tears it, and in keeping down
the ground while he draws up roots, after he has

nozzled oft' the surface mould, so as to reach the

blanched part, which is his favourite morsel. So

strong and so natural is the habit now mentioned in

this species of animal, that they do not forget it in a

state of domestication, and where they have not

occasion either to pull roots, or to hold on till their

food is divided. The countryman's criticism upon
Morland's three pigs feeding, is an illustration very
much in point here. That talented but eccentric

artist was particularly fond of painting pigs, and

equally faithful in his delineations of their forms.

The three pigs was looked upon as a chef ffcsuvre in

animal painting, and the countryman was brought to

see it, as something of the merits of which he could

judge, and which, from its supposed faithfulness to

nature he could not fail to admire. He studied it for

some time with much attention, and upon being asked
what he thought of it, replied,

"
They are much

the shape and colour of pigs certainly, but after all

they are not pigs."
" What in the name of wonder

induces you to think so?" asked his cicerone with

some astonishment. "
Why, who on earth ever saw

three pigs feeding without one on 'em having his

foot in the trough y" replied the countryman, clearly

showing, that how well soever Morland had studied

the forms of pigs, this countryman had been far more
attentive to their habits.

There are few, indeed, of the walking mammalia
where we do not find some use of their fore feet in

addition to the mere operation of walking ; and there
are not a few which use the fore-feet, and especial Iv

the hind ones, as weapons of defence, and sometimes
of attack. This last circumstance, however, does not
interfere so much with any other habit of the animal
as those which we have formerly mentioned. The
particular way in which the foot assists in feeding

depends not a little upon the nature of the food ;

and we have therefore to study the feet of those

animals both with regard to the kind of their food
and the places where they obtain it ; the last of which
is a very extensive and varied inquiry, and demands
a good deal of acquaintance with natural geography
before it can be turned to proper account. This,

however, is an advantage rather than otherwise, for

we have a double profit and a treble pleasure when
the study of one science induces, or even compels
us, to study another. Each science is in itself both
a pleasure and a profit, and then there is superadded
the higher and more mental pleasure which we derive

from tracing the connexion between them.

When we think of the localities for which climbing
or walking animals of some description or other must
be adapted, in order that no portion of nature's great

pasture may lie waste, we must look at the world
in every zone and in every latitude, ascertain the

character of every surface, both with regard to its

form, its fertility, and the plants which it produces, we
must take careful note of the peculiarities of climate-

and of seasons which belong to each, and we must
take into consideration the general vegetation, and
the other animals. We must do all these things,
because in every place which is left to the course of

nature all the parts of nature harmonise : and if wo
can once possess ourselves of the principle of this

harmony, it furnishes a ready and an easy key to a
vast number of particulars. This is in fact the grand
generalisation to which all our inquiries into natural

history ought to tend ; and the mammalia are far

preferable to any other productions of nature for

being our first and best guides in this delightful and
all-instructive path. The mammalia of a country are

its most permanent animated inhabitants ; they sum-
mer and winter there, and do not quit, unless the

physical circumstances of the country alter, or the

animals themselves are driven into other places, or

extirpated by man. We must, however, leave the

general subject, and proceed to some particular illus-

trations.

Organs of Climbing. Mammalia climb upon such,

varied substances and for purposes so different, that

it is not easy to contrive any general description
which will include the whole of them. Trees are,

however, the chief resort of climbing mammalia, and
the most characteristic ones are the quadrumana or

four-handed animals ; in all their divisions, including

apes, baboons, and the different species of monkus.

Then there are some other animals which climb with

less perfect hands, such as the lemurs, the loris, the

! galago, the aj-ai, and a few others. Bears and
1 some other animals climb by clasping with the legs,

and partly also by the help of their claws ; and there
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are several others which use the claws chiefly in

ascent, such for instance as the climbing cats, and
some other tree animals, the greater part of which
are inhabitants of India. The squirrel tribe have a

compound mode of climbing; they ascend the thick

trunks of trees by the help of the claws, by leaping,
and by supporting themselves with their flying mem-
branes, and their very much produced tails, which act

as parachutes, as the peculiar character of their fur

takes a considerable hold on the air. They thus

leap among the small branches, more after the manner
of birds than of common mammalia, though none of

them can take a fresh impulse from the air itself.

Among the flexible branches and twigs of a tree, a

squirrel, however, derives an advantage in leaping,

something similar to that which a stage tumbler de-

rives from his elastic boards. The animal alights on
the flexible branch or twig from a considerable dis-

tance, and with a good deal of impetus, so that the

force with which it bends the branch is much greater
than could be given by the pressure of its weight.
This force is impulsive, and therefore its effect lasts

only for a moment, and when it is over the twig
recoils against the mere weight of the animal, and
assists in giving it impetus for a fresh spring. The

rapid march of the squirrel along the tops of the trees

is therefore not nearly so fatiguing as might be ima-

gined by those who do not reflect upon the assistance

which it gets from the elasticity of the tree. In

ascending or descending from near the extremity of

one branch to near that of another, these animals, and
indeed all animals which ascend or descend by these,

derive similar advantages, though the mode in which

they derive it is not exactly the same in the ascent

and the descent. When the animal ascends and
catches an elastic branch, whether it catch it with a

grasping hand or by any other means, the recoil of

the branch throws it upward, so that it can reach a

higher one at the next spring than it could do if it

started from a nonelastic support ; and thus it proceeds
until it gains the elevation at which it either finds its

food, or gets beyond the reach of its enemies. In

descending the recoil of the branch tends to throw
the animal upward, and this enables it to descend

upon the next branch with more velocity, and by this

means leaves it with more command of its grasping

organs. In fact, the elasticity of the branch adds

very much in the way of a parachute in breaking the

fall of the animal, so that an animal incapable of

grasping while it descends, falls through the elastic

twigs of a tree from a considerable height with much
less injury than if it fell through a half, or even a

third, of the same height without any elastic inter-

ruption. Every twig or yielding branch that it

touches, takes off a considerable portion of the velo-

city which it has acquired during the previous fall ;

and it would not be difficult to suppose branches so

tangled and so elastic, that a man might tumble

through twenty thirty, or forty feet of them, and reach

the ground without any material injury.

Among all this variety of mammalia which ascend
and descend on trees, besides several others which
climb rocks and other steep surfaces, solely by bound-

ing in some cases, and partially by the claws in others,

the true climbers ate those which are capable of com-

paratively little motion upon the ground, and are

very seldom found upon it, except when they have
to make their comparatively slow and ungainly jour-

neys from tree to tree, or from the trees to the water.

There is, however, a gradual change of character in

the climbing organs, even in the quadrumana, until

they ultimately terminate in what may be termed simple
hooks rather than hands, having the fingers, or strictly

speaking the toes, furnished with long sharp and bent

claws, so that they climb either by bending the toes

across a branch, or make their way longitudinally

clinging by means of the claws and the spread of the

toes. Animals which have this structure are all

nocturnal, living in obscurity in the depths of the

forests, and feeders upon insects, small birds, and very
small mammalia, upon which they steal in the dark ;

and therefore we are but little acquainted with their

habits in a state of nature, and capable of judging

only very imperfect!}' of the manner in which they
use their feet in climbing.

Perhaps the most typical of the climbing animals,
which climb by means of hands, or more correctly,

grasping feet, for there is really no true hand in the

whole range of animated nature except the hand of

man, are the apes properly so called, namely the

tailless ones, which have no appendage to the sacral

extremity of the vertebral column, either as a balance

in their motions, or as an additional grasping instru-

ment.

Attempts have often been made to institute a

parallel between those animals, more especially the

chimpansee and the human subject ; and it has been

supposed that this parallel extended even to the

length of intellectual sagacity. This last, however,
is completely without foundation, and even the mere
animal motions differ in kind and not in degree. In

the fore foot of the chimpansee, and of all those apes
which take their food with the paw, and prepare it if

necessary by means of the two paws ; the paw has a

double function to perform, being equally a climbing
instrument, and a prehensile one in the article of their

food, and along with the mere prehension, it can break

that food or otherwise prepare it, which may be consi-

dered as an inferior kind of working, though it is really
a part, and a necessary part, of the act of prehension ;

in proof of which we find it exercised to a very consider-

able extent by some of the clutching and the climbing
birds. In addition to these, its double functions,

when the ape is in the tree, the fore leg has a third

function to perform, in the exercise of w hich the great

development of the paws, and their pliable structure,

are disadvantageous to it. This is the act of walking,
when the animal finds it necessary to be on the

ground.
The three functions are perhaps more complete in

the chimpansee than in any other of the apes, and

therefore its fore paws can be applied to a greater
number of purposes. These purposes may, however,

be, generally speaking, reduced to modifications of

three taking food, climbing, and doing mischief, that

is tearing things to pieces. An animal of this kind

may be taught to sit at table, to use a knife and fork,

or to drink out of a glass, which latter operation is

sketched in the figure on the following page.
In all these, however, and in every action which

such an animal can be made to perform, there is not

the slightest resemblance to the action of the human

hands, any farther than that there is a mere grasping.
That grasping is performed chiefly by the long fingers,

to which the thumb acts merely as a point of resist-

ance, and no way directs the general motion of the

paw, whereas in the human subject, though the thumb

contains a joint fewer than the fingers, its revolving
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notion upon its centre, acts more efficiently in direct-

ng the finders than it'it had as many joints as they,
Because when their extremities meet with the thumb
it its greatest extent, any of the fingers is bent to a

-ight angle at the second joint from the extremity, or

his degree of bending is parted among the different

oints.

If the chimpansee were to bring its fingers with

heir tips in contact with the thumb, they would be

?o much more bent than they are in the human hand,

UK! the thumb is in itself so short, that scarcely any
motion could be given to the point of contact between

.lie thumb and fingers, by action of the parts distant

from the metacarpal joints. When, therefore, the chim-

;mnsee (and the case applies more to any other ape)
iiolds a small object between the tips of its fingers

ind that of the thumb, all the motion which it can

live to that object must be produced by the joints of

he wrist, the elbow, and the shoulder. In human

abour, especially in the nicer operations, much of the

work is done, with all above the wrist, and not a little

if it with the wrist itself, in a state of perfect repose,
mlcss when the entire hand requires to be shifted

from one place to another. Such a hand, therefore,

-an work a long time at the more nice and delicate

iperations which are confined to moving the joints of

he hand itself, without in the least fatiguing the arm

ir any other part of the body. In like manner, if a

ittle more range in space be required, and the wrist

je in consequence put in requisition, all the motions

nav still be performed without in the least disturbing
he elbow joint, or fatiguing any of the muscles which

ire inserted upon the hnmerus. So also, if a more
extended range in working calls the elbow joint into

ilay, that may be put in motion without in the least

listurbing the shoulder, or disturbing the scapular and

lectoral muscles ; and if it becomes necessary to call

,he shoulder joint into requisition, that may be done

.vhile the body generally is in a state of perfect repose.
This may be reversed : the shoulder may be moved,
ind so may the elbow, the wrist, and all the other

oints to the last phalanges of the fingers, without in

he least moving any of the joints which are more

iistant, or fatiguing the muscles which produce the

notions of these joints.

In the human subject, therefore.when properly formed
uid in a state of health, there is a perfectly distinct

ommand over every joint and part moved upon that

j joint, so that whichever of them is required for any
!

purpose is always ready for that purpose, leaving the rest

|

in a state of repose, though they are all ready to act
in concert, when the action required is so complicated
as to require their joint action. This is the true cha-
racter of a working hand, a hand destined to do some-

thing higher and more noble than the mere animal
functions of climbing, seizing food, breaking it if ne-

cessary, and carrying it to the mouth, and occasional

walking, to which the fore paw of the apes, even in

what is regarded as the most perfect of their species,
is necessarily confined. It is certain that the great

majority of mankind do not educate this hand in the

way that it ought to be educated, and perhaps there

are none who do so properly, and yet there is an
inexhaustible fund of ingenuity in it ; and, excepting
where it is limited by physical resistance, or by dis-

tance too great for its reach, it would be a bold

assertion to state one thing which it might not be
made capable of doing. We find that even the rudest

people soon begin the education of the hand ; and
the weapons of the houseless savages of the Australian

bush, and also their fishing hooks and basket work,
would perfectly astonish those of our rustics who are

confined to the mattock and the spade, and such
other heavy instruments as require the exertion of

the whole body rather than that of the hand.

When we speak of "
educating

1
"

the hand, we
speak of man as being endowed with mind and capa-
ble of general education, both as respects knowing
and as respects doing. There is something beauti-

fully poetical in the two simple words, in which in the

Systema Naturae,' the illustrious Linnaeus draws the

discriminating character of man :

"
Knowing himself,"

says the Swedish naturalist, and he says no more ;

but in this single touch the picture is perfect, for, of

all the varied living creatures which people the earth,

this can be predicated of man alone.

If the other animals knew themselves, that is if

they were acquainted, or could make themselves ac-

quainted, with the structures of their own organs, the

modes of action in those organs, and the principles

upon which they act, they would be certain to im-

prove themselves by education ; but the fact of their

never rising above the original instinct, in the indi-

vidual or in successive generations, is a proof that

they have no such power. The instruction which

some of them are capable of receiving, by care on

the part of man, is no evidence of the slightest ap-

proximation to self-educating on the part of them-

selves ; and the best trained horse and dog, which

are favourites with their masters, and to a certain

extent treasures to them, remain just as ignorant of

their own structure and their own capabilities as the

wild ass in the desert, and the dingo in the Australian

junarles.

Now, notwithstanding all the fancied similarity
to man in the structure of their bodies, and the simi-

larity in the internal parts is as great as in the exter-

nal, if not greater, there is not half as much suscepti-

bility of imposed education in any of them as there

is in the dog or the horse, or even in the seal. By
nature they are gregarious animals, living more or

less in troops ; and the gregarious instinct is just as

constant to the animal as any other instinct. Such

animals follow each other, both in change of place
and in action ; and when they are separated from

their kind, brought into a domestic state, and familiar-

ised to the sight of other animals or of man, they
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follow these, are fond of their sight, impatient of

loneliness, and, so. far as their organisation permits,

they follow them in action as well as in locality.
The food and feeding of the chirnpansee and the

other more typical apes, both in the teeth and the

digestive organs, resemble those of man much more

closely than those of any other animals do ; and
therefore it is perfectly natural to suppose that, as in

a state of nature they seize their food and bring it to

their mouths by means of their grasping paws, they
should follow man in the use of a fork, a spoon, or

any other intermediate instrument. Nor is it the

slightest evidence of intellect of any kind on their

part that they should occasionally be found, even in

a state of nature, making use of a stick to help them
in their c'umsy march, or to strike down a fruit which

they cannot reach with the paw ; for when they are

on the ground they help themselves along by grasp-

ing the bushes ; and, on the trees, branches and stems

are the means of all their progressive motions.

In the search of their food, however, except merely

reaching it by climbing, very little resource is required.
It is true that they have to climb, and to look, and
sometimes search with the fore paw among the

branches, for those fruits which form their chief sub-

sistence, but they require no stratagem, and no

powers of pursuit, inasmuch as their food is fixed to

the tree or lying still on the ground, so that if they
can see it, and it is accessible, they have nothing
more to do than to seize it with the paw, against
which operation it cannot from its nature make the

smallest resistance. Hence the reason why the ape
tribe can never be trained to do any thing useful,

however they may appear to imitate man in those

actions which accord with their structure and with

their habits in a state of nature.

There is therefore no gradation from man through
the apes to the other animals, except in the bodily
structure, and there it is very slight. Every species
of ape, under what subdivision soever it may be placed

by naturalists, is peculiarly fitted by its organisation
for a certain locality, and out of that locality it is out

of its element, and cannot exist without artificial

means, nor prosper as it does in its own locality by
all the artificial attention that can be bestowed on it.

Not onlv this, but every species which differs struc-

turally from another, has a different locality ; and

though the latitudes and the climates of those locali-

ties may be very nearly or altogether similar, it is

probable that the animals could not bear a mutual

exchange of place. Viewing the matter therefore in

the most candid and careful manner, it is impossible
even to imagine that there is any approximation to

man, regarding hirn in his whole nature as possessing
an intellectual principle, on the part of the apes, any
more than there is on the part of any of the other

mammalia, let their structures be as different from

the structure of man as they may ; all that we can

say is, that each animal is adapted to a certain loca-

lity and for a certain purpose in creation, and that,

though these localities and these functions vary ex-

ceedingly, the adaptation in the case of each of them
is as perfect as that of any of the others.

If the apes resemble man more in their organisa-
tion than some other animals do, it only proves that

their modes of life resemble, more than any other

animals do, the mode of life in man when in that

state in which he has the least mental resource. Nor
is it unworthy of remark, as illustrative of this, that

the blacks of the central parts of the eastern Archi-

pelago, the grand home of the long-armed apes, live

somewhat in the ape fashion. They dwell in (he

fastness of the central forests, usually in little hordes,
and inhabit the trees the hollows generally speaking,
as places of shelter, but still their dwelling is the

forest. They cannot climb by the grasp of the feet,

as apes climb by the grasp of their hind feet ; but

they contrive to make a very efficient instrument for

climbing of the great toe, with which they can hold

on, until they get a, reach upward with the hands,
with much more force than we who lose the use of

our toes in the luxury of shoes and frequently gain
corns as our reward would be apt to suppose.

It appears, therefore, that though the ape can do

nothing to elevate itself to the rank of man in a state

of civilisation, man may remain in a state, higher
than the ape certainly, but not very much higher. In

this state, which of course is that of the minimum of

mental development, man is more helpless than any
of the animals, and in what locality of the world
soever he is situated, he is more out. of his element.

The reason is obvious, the strength and energy of

the human body must be limited as well as those of

the bodies of other animals ; and as all the organs
of motion and action in man are fitted for many more

purposes than the same structures of animals, it must
follow that their adaptation to any one purpose must
be inferior, and that when man attempts to play the

ape in the wild forest, or any other part played by
another animal, he must do it in a very inferior man-
ner. This inferiority in any single exertion of the

mere animal is, however, a very great advantage to

man, for it constitutes that
"
necessity," which is pro-

verbially said to be " the mother of invention ;" and
if we are to suppose that at any time human beings
were cast on a lonely island, utterly uneducated, and
without the experience of others to guide them, this

necessity would be to them the beginning of mental

development, though the futnre'growth would depend
upon circumstance*, and would be more rapid in pro-

portion to the necessity, unless that necessity were
so great as to break down with despair, instead of sti-

mulating with hope.
We must therefore regard the hand, or grasping

fore paw of the ape, as especially an instrument fitted

for enabling its possessor to reach, pull and eat the

fruit on a tree, and we may naturally expect that all

its organisation should be in accordance with this,

for the feeding of an animal considered merely as an

animal, is the main purpose to which all its external

organisation is directed, and therefore the structure

and the feeding are reciprocally keys to each other.

If we know the nature of the organs of motion and

the teeth, we can easily say when and upon what the

animal feeds ; and conversely, if we can say when
and upon what it feeds, we can form a tolerably
correct notion of what its structure must be, at least

in what we may call the working parts of its body.
We have already seen that the fore paws of the

ape are incapable of performing the proper function^

of hands, and their chief adaptation being for climb-

ing, they are equally ill-adapted for performing the

office of walking feet. Perfect clavicles are necessary
for the cross motion of the anterior extremities, and

because the ape requires a greater stretch of those

extremities than man does of his arms, the clavicle 5s

rather firmer, and the articulation of the shoulder

more loose. The oblique motion of the elbow joint
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too by which the fore legs are made to cross each
other and the paws brought together or to the mouth,

give a lateral shape to those joints, and throw more
strain upon the muscles than there is in animals

which have those joints moveable only parallel to the

mesial plane, or with very little lateral motion. The
wrist joint is also loose, and the great length of the

naked paw which comes to the ground, together with

the motion of the thumb, so far as it has motion,

being opposed to that of the fingers, makes the

planting, and especially the raising of the foot both

clumsy and laborious. No animals with perfect cla-

vicles are indeed good walkers in straight forward

motion, for they have to assist the action of the fore

legs by the flexures of the spine, which throw the

centre of gravity of the body alternately to the right
and left, and thus they may be said to have a double
labour to perform, compared with that, which straight
forward walkers require in passing over the same
extent of absolute distance ; they have to carrv the

weight of the body forward, and also to carry it alter-

nately right and left. Hence, in bears and several

other animals which are riot habitually climbers, but

which, though they do climb, spend in general more
of their time upon the ground, the clavicles are

always more or less imperfect, part of them being
composed of cartilage more or less flexible according
to the habits of the species.
The hind legs and feet of the apes have more

exclusively a climbing character than the fore ones.

They are not used in seizing the food, or in perform-
ing any other operation than that of progressive
motion, or of holding on upon the branches of trees.

The thumbs on them are, generally speaking, articu-

lated far in the rear of' the fingers, and turned

obliquely inwards, so that they rather grasp against
the opposite side of the entire sole of the foot than

against the other toes. Those hind feet from their

structure take a firm hold upon a branch, and they
also afford a broad base for mere support. That
base is indeed too broad for walking, and the hind

legs are articulated in a manner which, however firm

the soles of the feet were upon the ground, would

give the animal very little stability upon them. But

they do not even stand firmly, for the tendency of

the thumb acting in a cross direction to the other

parts of the foot, is to throw the foot on its external

edge, a position which is the most tottering of any in

the march of an animal. We have a proof of this

in human beings, in whose legs there is no very

apparent malformation, but who appear merely to

have acquired a bad habit of turning in the toes

when they walk. In this way, the foot, instead of

being planted firmly on the bail of the great toe arid

the heel, which are the grand points of support for

firm and steady motion, while the outside of the foot

is a support against lateral shake, is thrown upon the

central portion of the outer edge of the sole for its

main support, and the ball or the heel cannot come
to bear without a lateral totter. What some of the

human race thus acquire, chief! v from bad habit,

the apes have by nature, and that to a far greater
extent.

This, however, is not the only disadvantage to

which these animals are subjected in walking, in con-

sequence of the peculiar articulations of their pos-
terior extremities. The pelvis is remarkably narrow,
which brings the articulations of the femoral bones
verv near to each other : and as the distance between
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the articulations of these bones is the base which

supports the body or trunk of the animal, in the

apes, this basal line is much too short for maintaining
the body of the animals steady in an erect position.
It may appear singular to those who have attended
to the statics of dead matter, where there can be no

stability but on a basal surface, that the base of an
animal should be a line. It is to be recollected, how-
ever, that the stability of the animal is not tlte sta-

bility of rest, but a stability which must admit of

motion ; and this is quite incompatible with a

basal surface. It must be remembered too that the

line joining the articulations of the femoral or thigh
bones, is the base of stability to the trunk, head, and

upper extremities only, and this stability in the cross

direction, or in the mesial plane of the body, is ob-

tained by flexures of the spine, while the stability on
the basal line already alluded to, as well as that in

the cross direction to this line, are farther secured by
the position of the arms ; so that in the motions of

the parts above, the animal has really the power of

giving this line all the stability of a plane, at the

same time that it retains the freedom of it as an axis

of motion. We believe this stability in motion is

necessarily peculiar to the living structure, and could
not be imitated even in the slightest degree by all

the complication of mechanical contrivances to which
man could resort, and it is thus one of the most beau-
tiful instances of the superiority of a power of motion
in the moving thing itself, over a power of motion

applied to it from without one of the grand dis-

tinctions, in short, between an animal and a machine,
and a striking proof of the great inferiority of the

latter.

Even this inferior extent and stability of the basal

line of the trunk is not the only imperfection which,
as an upright animal, an ape sustains in consequence
of the principal adaptation of the hind feet being for

climbing. The possession of an ox catcis, or heel bone,
is perfectly incompatible with the action of a foot.

which is to grasp in the same manner as the Coot of

an ape does ; and the absence of such a bone is in-

compatible with a steady upright position of two feet,

as a means of support, and at the same time of mo-
tion. In the human subject, the sole of each foot

presents a basal line, and consequently the two feet,

in which the lines cannot be brought close together,
form a basal plane, stable in itself in proportion to

the lengths of the lines, and the distance which the

feet are apart from each other in a lateral direction,

provided they are riot so far apart as to strain the

muscles and destroy their free action. The method
of walking with the greatest safety upon ice, or any
other slippery surface, with the greatest security, is

no bad illustration of this. That method is to keep
the feet a considerable distance apart, to take short

steps, and to hold the joints of the knees and hips,
and indeed all the joints, the action of which tends

to steady the body in walking, in such a state of

relaxation, as that every muscle telling in those joint*

may be at perfect freedom to act as necessity may
require.

The two firm basal lines which the human feet

affovd, admit of progressive motion by the alternate

advance of each ; because the flexures of the bodv
and the motions of the arms can be so regulated as

to keep the centre of gravity of the entire stnicturo

directly over the line which is the base for the time,

and while this remains the case, the bodv must be

K
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perfectly stable. It seems, however, that for general

purposes a line is requisite, in order to ensure this

stability. No doubt, as we see in figurantes and pos-
ture-masters, the body may be so educated as to be
balanced on a single point ; but then, during such

balancing, it is good for nothing as respects any other

kind of action, and would of course be of no use in

the natural economy of any animal. The same kind
of stability may also be obtained by pirouetting or

whirling round on the one toe, in which the body is

kept up by centrifugal force, just as a top is kept up
in the motion of spinning ; but this again occupies
the whole of the powers and the attention, and could

not be any portion of the natural movement of

an animal, in whatever manner that animal were

organised.
With the exception of man, none of the mammalia

possesses a line of stability in the foot, whatever may
be the form of that foot ; for though there are many
animals which walk on the tarsus, the ankle joint has

no support backwards, unless there is a heel bone,
which none of them possess. An ape, therefore, in

common with the rest, has a yielding basal line, and not a

stable one in each of the hind feet ; and therefore,

though many of the species can stand up, they are

always tottering, incapable of much action in the

erect posture, wriggling in their attempts to walk,
and very speedily tired. The chimpansee is perhaps
the best walker among them, because its limbs are

shorter in proportion, and thus they have not so much
lever power in their flexures ; but still it cannot pro-
ceed far without calling in the assistance of the

fore legs.

But, besides the short base between the articula-

tions of the thigh bones, and the very imperfect basal

lines furnished by the feet, the climbing structure of

the hind feet of apes gives them other disqualifications
for walking. The joints of the thigh bones are loose,

in order to allow a great deal of motion upon the

foot which holds on, while the anterior part of the

animal is engaged farther up among the branches.

The knee joint also has a far more rolling motion

than is consistent with steady walking, and therefore,

the march of an ape, whether attempted on the hind

legs only, or performed upon all fours, has not the

firm tread, nor does it show any of the more elegant

paces either of a biped or a quadruped. That very

flexibility of its legs, and also their length, enable it

to leap with great agility, and, generally speaking,
with agility greater in proportion as its legs are less

adapted for walking. This is common in all verte-

brated animals which have long, ungainly, and folded

hind legs, as we may see in the frog, whose leap is

longer in proportion to the size of the animal than

that of a stag or a greyhound ; but nobody ever saw

a frog walking. It is something the same with the

apes, and it may be stated as a general truth, that the

longer their legs are, they are the more agile leapers
and the less capable of walking. Hence we see thai

in proportion as the limbs of those animals are better

organised for one particular species of action, they
are worse fitted for every other.

This is a very important principle in the study o

the animal economy. It not only shows us that the

supply of resource in every animal is so nicely adapte(
to the animal's.necessity for that resource, that ther

is neither waste nor want, but a perfect sufficiencj

joined to an equally perfect economy. It shows u

farther, that in studying the structure and economy

f any animal, or of any well-arranged group of anl-

lals, we have only one general character to study,
rhich, when fully understood, carries us readily and

riefly through all the details. Were it not for this

ast circumstance a knowledge of natural history would
ie altogether beyond the ability of the most zealous

nd long-lived member of the human race, because
he acquired knowledge would never afford a means
f arriving at the knowledge sought ; and we should

lave the old simile of the bundle of rods with the band

roken, and the strength dependent upon unity gone.
The larger apes of the south-east of Asia are

lerhaps still better organised for climbing than the

jhimpansee, and in proportion as they are better

dapted for that they are less so for walking. They
are more exclusively forest animals, and march among
he branches with so much rapidity that it requires a

olerably swift animal to keep pace with them on the

ground below. Their anterior extremities are exceed-

ngly lengthened, and thus they can extend their

rasp to long distances in proportion to their size and

weight. The great extent to which their legs fold

without any straining of the joints, and the circum-

itance of their fore paws reaching the ground when
he spine is not very greatly depressed from the hori-

:ontal position, enables them to spring from all four

at once ; and thus, when pursued upon the ground
3y enemies, if they can get near a tree they can spring
and seize a branch at a considerable elevation. They,
and indeed almost all the apes of the eastern conti-

nent, can also rest their limbs by reposing in a sitting

posture, and embracing the tree with one limb. They
are enabled to do this for a greater length of time

than almost any other animal could, in consequence
of the pads of callous and elastic matter with which
the posterior parts of the body are provided ; and

though their habits during sleep are not much known,
it is probable that many of them repose in the trees

in this position.
The baboons are perhaps not so exclusively tree

animals as the apes, but are more on the ground, and
more habitually upon all fours. They climb well, but

they do not leap with so much agility as the long-
limbed foresters ; they are therefore exposed to more

danger from ground enemies, and therefore nature has

given them more surly dispositions, and more power-
ful weapons of defence, in tneir long and strong canine

teeth. We may remark that, though the teeth of the

apes bear a very considerable resemblance to those

of man, and that the baboons, notwithstanding their

large canines, have no carnivorous cheek-teeth, yet.

that the whole of the race, even down to those of

comparatively small size, have very powerful action

of the jaws and bite desperately, more severely even

than carnivorous animals of the same size and weight,

though their bite is a cutting and not a tearing one.

This strength of the jaws, and power of bite, are

closely connected with the climbing character of the

animals ; for many of the fruits upon which they
subsist are enclosed in such hard external coverings,
that great force is required in order to get at the part
fit for nourishment.

The very numerous species and genera of quadru-
mana of the eastern continent, known by the common
but ill-defined name of monkeys, all climb nearly in

the same manner as the apes, and being more slender

in their bodies, and thus capable of inhabiting smaller

twigs, they are more frequently seen. They are,

generally speaking, better walkers than the others,



and they perform their climbings and other motions
in the trees, by leaping and by grasping jointly.
Their tails, which in some of the species are very
long, assist in steadying their bodies, both when they

leap and when they walk, which they do upon all

fours, and though with a leaping and shambling
motion, yet a good deal more steadily than the qua-
drumana that have no tails. That their superior

powers of locomotion on the ground correspond
with the peculiarity of their organisation, is proved
both by the observation of them in a state of confine-

ment, and by the fact of their assembling in troops,
and marching considerable distances, in order to

plunder in the plantations of the people in the coun-
tries which they inhabit thickly.
When we turn our attention to the quadrumana of

the American continent, we find considerable differ-

ences in their organs of climbing, and these are

accompanied by certain differences in the number of

the teeth. The most remarkable difference in their

climbing organs, which however is not common to

the whole, is the addition of a fifth one, which is

equally efficient with the other four, if indeed it is

not more so. This is a prehensile tail, or a tail capable
of laying hold by curling once or oftener round the

branch or other substance by which the animal wishes

to support itself; and if we except the kangaroo,
whose tail assists as a third foot and as a weapon of

defence, there is not, in the whole of the mammalia,
a tail of anything like the efficiency of that possessed

by those American quadrumana. In some of the

species it is longer than the whole body, and yet the

bodies are of a very lengthened form in proportion to

the size or weight. A considerable portion of the

tail toward the extremity is covered with naked skin

on the under side, very similar to that with which
the prehensile paws have the palms and undersides

of the fingers covered. The animals which are fur-

nished wilh this appendage, have all the limbs exceed-

ingly long, the joints with very loose and varied

motions, and the whole frame supple, so that it readily
bends in any direction. The hands, or climbing paws,
are less perfectly formed than those of the apes
which have no prehensile tail, and especially those

which have no tail at all, but which depend entirely
on the feet both for the extent and the direction of

their motions. On the ground they are very helpless

animals, and they are more helpless in appearance
than they are in reality. But the rapidity with which

they can ascend a tree, and the distance to which

they can swing themselves from one tree to another,
are both much greater than one would suppose, from

the apparent feebleness of the animals upon the

ground. It signifies little in what direction the motion

is taken, or which end of the animal is made the

point of rest, and which is ready to seize the new

support. They can catch hold with the tail, swing
till they have got the requisite momentum, and then

project themselves till they can lay hold of a branch,
and if the next branch is at a distance, they can swing

again upon the fore leg, and project themselves so as

to lay hold with the tail. In this way they tumble

about with astonishing rapidity, and apparently often

for mere sport. There are many species of them,

differing a little from each other in many particulars,
but all agreeing in the use of this prehensile instru-

ment. Under the article ATELES will be found

figures and descriptions of two of the most remark-

able of the long-legged species, and we shall here
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present a figure of another, of which the limbs are
not so long, but the tail is perhaps longer in propor-
tion ; and in order to convey some idea of the action
of these animals we have represented it in the action
of swinging by the tail.

This species, and several others of the section

to which it belongs, are remarkable for the loud and

disagreeable sound of their voices. The bone of the

tongue in many of the quadrumana is far more pro-
duced than in the human subject ; and it is furnished

with a large cavity or sac, by means of which, as it

is understood, these creatures are enabled to produce
that loud and dismal voice from which they obtain

the popular name of howlers. In them there are five

fingers on all the paws, but the thumbs even of the

anterior extremities have very little freedom of mo-
tion, so that their principal mode of grasping is with

the paw itself like a hook. Others again, the very long-

legged ones to which we have alluded above, have the

thumbs of the fore paws concealed under the skin, and

incapable of any kind of action against the finger?.
To these succeed others which have the tails Ion?,

but not prehensile, and the fingers furnished with
crooked claws, instead of flat nails like those possessed

by the more characteristic hand climbers. These
last approach the squirrels in their style of motion

among the branches, holding on partly by the grasp
of the fingers and partly by the points of the claws,
while the tail, which is covered with soft and rather

long hair for the whole of its length, and which though
not prehensile is very muscular, is understood to eerve

as a parachute, which is the purpose of the produced
tails of all the climbing animals which have not per-
fect grasping paws, or extensile skin, to assist them in

their motions from branch to branch.

It would, however, be impossible to notice in a

general sketch of the mammalia all the varieties of

the hand or grasping paw at the extremity of the leg
as a climbing organ. In proportion as the food of

the animals ceases to be wholly or chiefly of a vege-
table nature, the paws begin to assume a compound
character, retaining still the power of grasping, and
often having

1 a thumb free in its articulation, but not

acting directly against the fingers, sometimes having
a mere tubercle against which the fingers act when

K2
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bent, and gradually passing into a sort of termination

to the foot, resembling that of birds in a slight degree,
as we find in the squirrels, and in some of the mar-

supial animals of New Holland which are inhabitants

of trees, and furnished with extensible membranes,
which act as parachutes in breaking their fall. All

those membranes which are used for this purpose are

to be understood as really belonging to the organs of

climbing, though they are vulgarly termed organs of

flying. There are no means of a flying action in any
animal which has those membranes, whether broad

or narrow, extending nearly from the fore leg to the

hind, and leaving the foot of the former as well as

that of the latter entirely free, so that each of them
is still efficient both for walking and for climbing.
There is no flying membrane among the mammalia,

except one which stretches on the produced bones of

the fore feet, and has the shoulder joints articulated

something in the manner of those of a bird. This is

the character of the bats, of which we have already

spoken, and other than them there are no known
mammalia which possess it.

Animals which have those membranes of the para-
chute character generally have the feet well con-

structed for climbing, though they climb by holding
on with the points of the claws acting towards the

centre of the foot, and thus in so far against each

other. They are also, generally speaking, broad and

flat in their bodies, and covered with a profusion of

long hair, so that the weight is but small in propor-
tion to the apparent bulk. They are also very agile

animals, and capable of a good deal of motion with-

out being fatigued. Our present concern is with

their means of climbing, however ; for though there

is no power of upward motion in these membranes,
but on the contrary the animal must sink below the

direction in which it originally takes its spring, yet

they prevent it from falling so low as it otherwise

would do, which is at all events an indirect method
of raising it. Animals of this kind are also all inha-

bitants of trees ; and one principal purpose which

the produced membranes, in large tail and lengthened
fur answers, is that of enabling it to pass from tree to

tree, or from branch to branch, without the necessity
of descending and climbing up again by the help of

the feet, which would be a much more severe labour.

In ordinary cases, such as in the thick trees which

our common squirrels inhabit, much production of

membrane is not necessary, because the leap is suffi-

cient upon ordinary occasions ; but when the trees

are farther apart, the membranes are turned to ac-

count. The following figure will give an idea of the

attitude of a climbing animal, using its membranes as

a parachute ; and further particulars will be found in

the articles RODENTIA and SQUIRREL.

A considerable number of the ground rodentia,
such as many of the rats and others, have the feet

formed so as to act partially as organs of climbing ;

and the mode of their action does not differ greatly
from the action of the feet of squirrels, independently
of the membranes and other produced appendages of

the latter. It is therefore not necessary to give a

particular account of them as distinct modifications of

the climbing foot, neither is it necessary to notice the
feet of various small nocturnal animals of prey which
are to be met. with chiefly in the south-east of Asia,
because their feet are also constructed upon nearly
the same principle, only modified according to the
kind of footing which they generally have, and the
rate at which they move.
The climbing of bears is, however, so peculiar a

modification of this species of action, that we cannot
with propriety pass it without some notice. Bears

may be said to have three climbing organisations, or

more strictly three modifications of the same climbing
organs. They climb by hugging the object which

they ascend between the fore legs, if that object is

a tree, or any thing which they can embrace with tbo

stretch of their ample legs and paws. They also

climb by holding on with the claws, and indeed the
claws of the hind feet are the points of support, by
means of which they hold their place on the trunk of

a smooth tree, while they advance the fore feet in

the hugging operation. The claws of the fore feet

are also of some use in climbing ; but they are of

much less than the feet themselves, for these can be
converted into most efficient hooks, by means of
which the animal, even though a very heavy one, can
ascend very rapidly if there are inequalities upon
which these strong hooks can lay hold. The " Bear
and rugged Staff" have long been associated toge-
ther, and the association is not one of those fanciful

ones which have, in many instances, arisen from the

corruption of language ; for a staff, or rather pole of
that description, is the kind of ladder by means of
which a bear can climb with the greatest ease and

rapidity. The plantigrade form of the feet also gives
the bear a great advantage in climbing as it enables
him to stand on a comparatively narrow base, and
raise himself up till he gets a fresh hold with the

paws. When a bear-pit is furnished with poles
of the proper form, the climbing of the bears, the
ease with which they balance themselves on the

tops of the poles, and the rapidity with which they
can descend, hugging the pole all the way, are no
bad specimens of the mechanical action of a'nimals.

Climbing is not confined to those bears which are

more exclusively inhabitants of the forests ; for they
exercise it in every locality which they inhabit. The
polar bear very speedily gets from the water upon
the ice, even although that ice floats at a considerable

height above the surface ; and when on the ice, and

wishing to "scent" the horizon for the direction in

which prey is to be found, he very speedily gains the

top of the hummock which suits his purpose, .^either
he nor indeed any of the bears can climb up a sur-

face which is perpendicular, or very nearly so, and
does not afford holds for the single paws as hooks, or

for the two in hugging ; but if these are furnished,
this bear is a sure, though not an elegant, climber.

In all the localities which bears inhabit, in a state

of nature, climbing may indeed be regarded as a

necessary part of their economy. They are not, in

any part of the world, inhabitants of the' open plains,
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though they occasionally traverse them. Their march
is more rapid, and they can continue it longer, than
one would readily suppose ; but still the^' are not well

adapted for giving chace, even when they seek for

animal food ; and their subsistence is often wild honey,
and fruits, and other succulent vegetable matters,
which they can procure only by climbing. Woods
and places with rough and rocky surfaces are, there-

fore, their proper localities; and their peculiar organ-
isation enables them to climb the rock and the tree

with equal ease, which is beyond the power of the
handed or grasping- animals, whose chief locality is

in the forest, and the only pathway on which they
are quite at home is the branches.

Some particulars of the Indian species will be found
in the article BEAR ; but we may mention here, for

the sake of illustrating the climbing powers of these

animal*, that the jungle bear, the Malay bear, and

probably some other species or varieties which inhabit

that paradise of succulent fruits the south-east of

Asia, and the adjacent isles, live habitually on fruits,

for which they have to climb, and that often to a con-
siderable height. Nor do they merely ascend and

pull what they want, for they can reach the fruit of a

lofty palm, and break the shell, or they can get to

the more central bud, bite it off, and extract the

copious supply of sweet juice which flows from the
wound. This habitual feeding upon sweets is said

to affect them with a greater loss of teeth than is

known amoii the average of the mammalia in a wild
state. The feats of these bears in climbing are dif-

ferent in character from those of the handed animals,
but they equally entitle them to the character of
climbers ; and although, in common language, the
bear is usually taken as the very model of clumsiness,

yet when we come to examine his organisation and
his action, we find that he is an animal of no ordinary
resources, and that there are none of the mammalia
better fitted for holding their place and playing their

part in the grand system of nature.
The bear may in fact be considered as the typical

animal of climbers of one class, as the ape is the

typical animal of another. All the plantigrade mam-
malia are climbers to some extent or other ; and it is

obvious to accommodate this climbing habit that they
are plantigrade. For mere walking this would be a

disadvantage, because a plantigrade motion is slower
and performed with more difficulty than a motion on
the toes. To have given these, which are chiefly

predatory animals, a worse walking motion than others

Dave, without any compensation for it, would have
bci-n contrary to all that we meet with in the rest of
nature ; and this alone is sufficient to lead us to the
conclusion that they have some other office to per-
form with their feet."

Advantage, though given to each in a different

way, is yet given so equally to all animals that if we
find any animal worse adapted than another for the

performance of any one function, we may be certain
that the one which is less adapted for that particular
function is capable of some other function which can
counterbalance the deficiency; and this is our grand
inducement to find out the additional one. This

equality of endowment possessed by all the living
children of nature, taken on the average of their
several species, is one of the greatest encouragements
and helps to all who wish to study nature.
We shall not enumerate all the modifications of

the climbing habit of the plantigrade mammalia.
None of them possesses the same power of hugging

with the fore legs as the bear, but the general manner
is the same ; and this is the compensation for the

inferiority of their walking motion as being planti-
grade ; in like manner as the climbing of the quad-
rumana and the flying of the bats are their com-
pensations for the same ; and in all the three, the

deficiency on the one hand and the compensation on
the other are in proportion, and balanced with the

greatest nicety. The annexed sketch will show the

position of the paws in bears and other plantigrade
mammalia, when they hold on or climb by means of

these as hooks.

We shall mention only another modification of the

climbing organs of mammalia, namely the form in

which they appear in the sloths. The organisation
of the limbs of these animals is such that they cannot

walk, except at an exceedingly slow and crawling
pace, and w ith the utmost fatigue and difficulty. They
do not make their way readily along the upper side

of a horizontal or sloping branch, and they climb the

upright trunk of a tree very slowly. In all situations

indeed in which the weight of the body is supported
from below, their powers of locomotion work to a

disadvantage, and are cramped and effectless.

Sloths are in fact the reverse of all other mammalia,
in respect of the position in which they have the
most easy repose and the most vigorous action. Other
mammalia sleep with the belly, or at any rate the

side, to the ground ; and the natural position of action
in all the rest, whether that action is in the air, in the

water, on trees, on the ground, or under the ground,
is with the back uppermost. Some of the climbers
can indeed move along tha under side of a branch, or

at all events hold on in that position ; but it is unna-
tural to them, they cannot continue in it for any
length of time, and, if they were to get asleep, they
would inevitably tumble to the ground. Not so with

sloths, for their whole organisation is so well adapted
for maintaining them firmly in this reverse position,
that it is the only one in which they can be said to

be perfectly stable. Their feet are formed as hooks,

by which the weight of the body is hung, and they
do not answer at all for bearing it up after the man-
ner of ordinary legs. Inhabiting higher in the trees

than any other mammalia, and subsisting entirely on
the leaves which are between them and the sky, their

hanging position is the one in which they can have
most command over their food. Even their fore feet

are never used for seizing the food, or conveying it

to the mouth, for their claws and toes are not adapted
for grasping, unless when they are pulled against by
the weight of the body. They are closed down upon
the sole, not by the exertion of flexor muscles, but

by elastic ligaments ; and as those ligaments are

more powerful than the extensor muscle, by means of

which the animal moves along the branch, or from
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one branch to another, they are efficient for hardly

any purpose, save this very peculiar motion ; and thus

they are perhaps more exclusively climbing instru-

ments than the fore feet of any other tree animal.

The hind legs have the same twisting articulation as

those of the tree apes, so that when they are on the

ground the outer edges of the feet are points of such

rest as the animal possesses there. They are neces-

sarily very unstable points of rest ; and as the ani-

mals have besides great difficulty in stretching their

legs, and cannot possibly stretch them all at the same

time, their progress on the ground is exceedingly
slow, and performed with great apparent labour and

pain. The labour and pain are, however, only appa-
rent, not real ; but the animals are gentle and timid

in their dispositions ; and as they have not the power
of escaping from enemies, they are much alarmed,

and, like all animals when alarmed, they utter plain-
tive cries. They have been pitied and described as

helpless, and even imperfectly formed, in consequence
of this want of adaptation for walking, which is vul-

garly regarded as the characteristic of the mammalia.
To understand their organisation aright, we must,

however, look at them in their proper place ; for a

sloth upon the ground is just as much out of its ele-

ment as a race-horse in a deep quagmire, or a hawk
in the sea.

Under the article Ai there will be found some
details of the history of the three-toed sloth ; and we
here introduce a figure of the two-toed one, for the

Kurpose

of illustrating the mode in which these singu-
ir creatures make their way, which is always when

the forests are agitated by strong winds. That the

sloths do not tumble even upon such occasions, unless

where the trees are actually broken by the wind,
shows how well they are fitted for their place in nature.

There is reason to believe that sloths are tar more
numerous than is generally supposed. They inhabit

the deepest forests that are known in any part of the

globe, ranging from Guyana to the dry country
southward of Upper Peru, and enjoy a depth both of

solitude and of shade, to which there is nothing equal
in any other part of the world. It is for the very
fastnesses of those forests that they are adapted. The

difficulty they have in descending and ascending

again, necessarily stops them wherever there is an

opening in the forest ; while the agility of their neigh-
bours the monkeys, adapts them better for the margins

of those openings than for the thickest parts of the

forests. Those forests are in many places so exceed-

ingly close and dark, and so frequently flooded or

covered with stagnant water among the roots of the

trees, that there are perhaps hardly any mammalia in

them except sloths, except it be the manate in the

waters. Thus we see that their curious structure, and

equally curious mode of life, are given them for the

wisest purposes, and that mammalia differently con-

structed, could not subsist in those localities which

they inhabit. There is no food for any herbivorous

animal of this class lower down than the dwelling of

the sloths ; and unless in places where there are

herbivorous ones to supply food for them, there can
of course be no carnivorous ones. The peccaries and
other herbivorous mammalia of South America are

found in the openings, and not the depths of the vast

woods of that country, and therefore the jaguars and
other predatory animals are found in the same. Thus,
in the depths of the forests the sloths dwell in peace
and safety, perhaps more so than any known race of

animals. Nor must we suppose that the part which

they act in nature is an unimportant one. Those lux-

uriant forests are places of great productiveness and

plenty ; and it is a law traceable through the whole
of nature, that wherever productiveness is in excess,
there is always provided a sufficient number of con-

sumers for keeping it within those bounds which

appear to be essential to the health and preservation
of the whole. The reason of this is equally obvious

and traceable through the whole of nature. Every
production of nature must exercise its productive

powers within certain limits, otherwise it exercises

them to its own destruction. We observe in a neg-
lected garden or field, that natural weeds first put
down the cultivated plants, and then one weed puts
down another, until some one gets the mastery, ex-

terminates all the rest, and quickly follows them to

oblivion. That the powers of vegetation are very
great in those American forests must be admitted,
but still if they were left to be overwhelmed in the

ruins of their own leaves, they would perish in time ;

and to prevent this appears to be the principal service

rendered by the sloth.

The sloths may be considered as the most lofty-

inhabiting of all the tree animals, and indeed of all

climbing mammalia, that is to say, if we estimate

their abode from the ground immediately under them.

They also approach in some of their characters the

grazing ruminantia, much as they differ from these

in other characters. Their feet are simply organs of

locomotion, not applied, and from their structure not

very applicable, to any other purpose. With them
therefore we shall close our brief survey of the climb-

ing organs of animals. There are a few other animals

which can climb, as, for instance, the goats and ante-

lopes which inhabit high and rocky mountains. These
however, climb by bounding, in which the elasticity
of the body comes into play, and not by grasping in

any manner with the feet, which are not fitted for

any such purpose ; and though the animals are, in

some of the species exceedingly expert in gaining
heights, yet they belong to the walking animals rather

than to the climbers. The few remarks which we have
to offer concerning them, can therefore be introduced
with more propriety and effect in our notice of these.

Organs of Walking. All these may be considered
as belonging to one general class, though there

are great diversities in their forms, in the modes
of using them, and also in the other purposes which
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they serve, besides conveying the animals to the

places where their food is found.

They may be regarded as forming three principal
divisions : tirst, feet which serve for walking, and for

hardly any other purpose ; secondly, feet which

serve for walking and also for preparing a den or

burrow in the earth, in which the animal shelters

itself, or finds a security for its young ; and thirdly,

feet which in addition to the function of walking,
serve the animal as prehensile instruments in imme-

diately seizing its prey.
The foot which performs the single function of

walking, we need hardly say, performs that function

better than any of the rest do, upon the obvious

principle that an organ which has more than one func-

tion to perform, cannot work with its whole energy in

the performance of either of them ; and thus a certain

portion of the power of the animal lies idle while it

is performing either the one or the other. We ac-

cordingly find that those animals which use their

feet simply for walking, are larger, and also subsist

on coarser food, or food which requires to be taken

in larger quantities than that of animals with double

functioned feet. Those which use the feet in bur-

rowing are, generally speaking, small animals, but

strong in proportion to their size. This is obviously

necessary in consequence of the additional labour

which they are required to perform. A common mole,
for instance, is much stronger in proportion to its

size than an elephant ; and the labour which it has

to perform in making its way under ground is far

greater than that of almost any animal which lives

upon the surface without burrowing. In proportion,

however, as it is better adapted for making its way
through the earth, it is worse adapted for walking on

the surface. An outward motion is required in the

digging feet, and this is inconsistent with the best

form of articulation in the legs, and also in the feet

for a free forward motion in walking, with nothing
but its own weight to carry. The case is similar

with all other animals which are expert burrowers,

for they cannot obtain that faculty except at the

sacrifice of a certain portion of their power in

walking.
With those animals which use the feet as pre-

hensile instruments, the case is somewhat similar,

and as these are wholly or nearly all carnivorous, it

becomes necessary that they should be capable of

exerting more power occasionally than they can con-

tinue to exert for any length of time. Their prey is

more substantial, however, than that of any other

mammalia, and thus they are able to enjoy longer
intervals of repose ; their lives being made up of

short and violent exertions, interspersed with much
indolence. The cat tribe, more especially lions,

tigers, and the other more powerful ones, afford good
illustrations of what has been now stated.

Those predatory animals which course their prey,
or follow it on the scent, furnish a different spe-

cies of illustration. Generally speaking, they do

not require that violence of temporary exertion

which the others must practise, and therefore they
can make more continual exertions. Their most

violent exercise is that of running ; and though some
of them strike down their prey with the foot, and

others turn it by the motion of the head, yet none of

them can be said to clutch their prey by means of

their claws. They generally also have more or less

of a digging or burrowing habit when in a state of

nature ; for though some of the domesticated breeds
of dogs have not much tendency to burrowing, we
can draw no conclusions from them with regard to

the habits of dogs in a state of nature.

We might, from the mere consideration of their

structure and habits, be led to conclude that mam-
malia which have walking feet, should be by far the
most useful to man. Like him, their proper habita-

tion in all the principal parts of their economy is on
the surface of the ground. Like man too, their feet

are simply walking feet, and whatever other opera-
tions they have to perform, are performed by other

parts of their bodies. It is true that they walk upon
four feet, while man walks only on two ; but in the

grand operation of finding their subsistence, the mouth
is the only instrument with which they are furnished

in addition to their walking feet, and as this operation
in them is from the nature of their food and its abun-

dance, an exceedingly simple one, the mouth is quite

adequate to the performance of it ; and if the food

requires to be "
gathered in," as is the case with that

of most animals which graze, a peculiar prehensile

power is given to the lip, so that that organ secures

what is divided by means of the jaws. This provision
is of great service to these animals, inasmuch as, in

the majority of this species, they must find their food

nearly on a level with the ground on which they
stand, and thus it has to be carried up to the throat

against the resistance of gravitation.
Mammalia of this description do not require the

same resources as those which prey upon animals ;

but still as the breadth of surface which they have to

range is considerable, and as many of them have to

move from place to place with the seasons, they have
more animal sagacity than one would suppose. In-

deed, as they are the animals chiefly preyed on by
the more powerful carnivora, they require a consider-

able degree of watchfulness and resource, in order to

avoid their enemies.

There is another circumstance which tends farther

to adapt those animals to the use of man, and that is,

the fact of their being all gregarious, or social in a

state of nature. This circumstance of sociality is in

a great measure the basis of domestication ; for ani-

mals which live solitary, or in single pairs in the wild

state, though they may be kept in confinement, can-

not be domesticated without the greatest difficulty.

Even in the same genus of animals, if we find a species

inhabiting by the single pair, while the other species
are social, it is an almost invariable proof that this

species will be far more difficult to bring into a state of

domestication than the others. Among the deer, for

instance, the roebuck is, of the species with which we
are well acquainted, the only one which lives in single

pairs apart from each other ; and the wildness of the

roebuck as compared with the fallow deer, or even

with the stag, is quite proverbial.
The same leading ground of domestication occurs

in other animals, even in those which are predatory.
The dog family, including the hyaena, may be said to

be the only race of predatory animals which have

been domesticated for generally useful purposes ; for

the domesticated cats are kept avowedly in order

that they may pursue in houses the same habits which

the smaller ones of the genus pursue in wild nature ;

and though they have a knowledge of persons as well

as of places, at least to a certain extent, they do not

evince any thing which can be called attachment to

or affection for, even those who are most kind to
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them. It is quite impossible to teach a cat docility by
the application of the whip, and an animal of this

species cannot read the expression of the human coun-

tenance, but looks on with most perfect indifference

whether those who are about her be angr}
r or pleased.

When threatened, she always endeavours to escape,
and if this is prevented, she shows battle in her own
defence. A dog

1

, on the other hand, not only crouches
down to lick the hand which has just been chastising
him, but he interprets every look, and he will fight to

death in defence of his master, or even of his mas-

ter's property if he gets charge of it, and has been
trained to watch.

The distinction between those two races of house

animals, with which every body is familiar in one or

other of their varieties, is one which throws no incon-

siderable light on the general principle of domestica-

tion, and the connexion which it has with the structure

of the animal on which the experiment has to be tried.

We have already mentioned that the fore feet of the

cat family, in all its varieties, are quite as much pre-
hensile instruments in seizing the prey as they anj

walking feet ; the whole race too are leaping animals,

which bring the elasticity of the back bone largely
into play when they take their leaps ; and the smaller

ones which prey much upon birds, are capable of

climbing trees, partly by leaping, and partly by hold-

ing on by the claws. Though they can walk, they
are not therefore exclusively walking animals ; and it

is worthy of remark, as tending to establish the con-

nexion between exclusively walking feet and domes-

tication, that the hunting leopards of India which are

trained for the chase, and are the only animals of the

cat family which can be made available for such a

purpose, have the claws only very partially retractile,

and therefore not nearly so efficient clutching instru-

ments as the claws of common cats, while there is a

resemblance to the dog family in the general cast of

the body of these leopards.
The dog family, in those races which are still in a

state of nature, and in such of the dogs, properly so

called, as have relapsed nearly to that state, are

social, and they are more active and more brave than

the cat family. It seems, indeed, that social animals

can borrow courage from each other, much in the

same manner as many soldiers stand in battle because

their regiments stand, who would otherwise take to

their heels ; and this proves that the instinct which
unites animals into packs or societies is much stronger
and more intimately connected with their general
nature than we would be apt to suppose. One
mountain sheep will endeavour to escape by flight

from the fox, whereas, if there are a considerable

number, they will advance in a crescent upon him,
and make him retreat, or beat him flat with repeated
blows of their foreheads, if he so far forgets his

native cunning as to wait till they have enclosed him.

It is not from the society of animals of their own

species only that social animals, whether predatory
or not, appear to derive confidence. If one meet a

solitary dog on the hill, arid show as much disposition
to attack him as the mere demonstration of bowing
down to lift up a tt>ne, the dog will scamper off with

drooping tail and all other signs of fear. If, on the

other hand, a dog of the same description, or even

the same dog, is with his master or with sheep, or in

charge of property, he will show a disposition to

repel any ottered hostility ; and if he approaches a

remote cottage, he will come to a considerable distance

offering hostilities to a stranger. All domesticated

animals show courage in the presence of human

beings ; and the constancy of this increase of cou-

rage, or confidence, or whatever else it may be called,

from society of any kind, leaves no doubt that it is

their social disposition which attaches them to their

home and their herd in a state of domestication.

The foundation of the principle of taming, and the

real value to which animals can be turned by man in

a domestic state, are among the most useful practical

points in the natural history of the mammalia. Besides

the use of the flesh of animals as food, and the cover-

ings of their bodies and appendages in the arts, it is

clear that an animal can be directly useful to man

only in so far as it renders his labour lighter or his

condition more secure. We have already said that in

the general view of the matter, the walking animal is

necessarily the one which can render man the most

assistance in these ways. We do not now speak of

the flesh of animals, of their skins, their wool, their

horns, or any other parts of their bodies as being
valuable in the arts ; for all these are useful only as

substances, and though they are the produce of ani-

mals, they are not available for any purpose in the

arts, until after they have ceased to be animate. The
service we derive from them is not therefore the ser-

vice of animals ; and there is perhaps no animal

substance used in this way for which a proper sub-

stitute might not be found in the vegetable or the

mineral kingdom. The true animal service is that

which, if not performed by the animal, would require,
if performed at all, to be performed by man himself.

Even as this service is usually estimated, there are

some parts of it, and those by no means the lightest
or the least important parts, which are not of a genuine
animal character in the restricted and proper sense

of the term. In all cases where a mechanical or

chemical power, such as the motion of the wind, the

fall of water, or the production and condensation of

steam in an engine can be substituted for the power
of animals, the application of the animal is not strictly

legitimate, and though the use of it may in many such

cases be unavoidable, it should seem that it is always
used to a disadvantage, because only one part of it,

its mere mechanical strength, is brought into play, and
the sagacity of the animal, which is frequently the

most valuable part of it, lies unemployed.
Thus, for instance, when a horse is applied to turn

the wheel of a mill or gin, to drag a boat along a

canal, or to perform any other labour along a con-

tinuous and invariable path, there comes nothing into

action but the main strength of the horse ; and if it

be possible to substitute some mechanical power
instead of the horse, it will always be better to do it,

because the horse may be more advantageously em-

ployed in some other situation where his sagacity as

well as his mechanical strength can be turned to

account.

There is, however, a limit to even this mecha-
nical substitution, and perhaps, for purposes ofgenuine

economy, it is a much more narrow limit than many
persons believe, more especially in an age of great
mania for mechanical power, both on the part of those

who make a profit not of the actual application of

such power, but of the proposed application of it in

the first instance, and on the part of those who igno-
rant of every principle and every application of

mechanics, are carried away by a fond but unfoXinded

expectation of a gambling game greater than ex-
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perience tells them they can make by the exercise of

.their proper calling.

This, however, is a question of political economy
rather than of natural history, although it is one very

closely connected with the usefulness of the mam-
malia in a state of domestication, and also with the

consideration as to which of them can be made the

most useful for domestic purposes. We shall not

enter upon t,he details
;
but we may mention the

principle for the sake of those who may be fond of

turning their thoughts to such matters. It is a prin-

ciple easily stated : the mechanical substitute, what-

ever may be its name, its form, or the means by which

it is made to act, has no sagacity, it has merely the

capacity of doing so much mechanical labour, which

may he always reduced to a very simple standard,

namely, the raising of a given weight a certain num-
ber of feet in a given time. The animal again has

sagacity, and may be used to the full extent of this

sagacity, as well as to that of its mechanical strength.

Therefore, if no sagacity is required in the work to

be done, and the continuance and quantity of the

work are sufficient to cover the expense, the me-

chanical powers deserve the preference. On the

other hand, if sagacity is required, or if the work
is merely temporary, animal power is far better.

In considering what animals ought to be used in

preference to others for assisting man in the perform-
ance of his labours, there are various considerations

to be made. There are only two ways of applying
animal power : the first is, by the weight of the ani-

mal acting at the end of a lever, or along the circum-

ference of a wheel, which is nothing more than a

succession of levers. An animal of some sagacity is

required for this purpose, because it must continue

going always in the same direction. The turn-spit

dog is an example of this kind, though one which it

is now rare to meet with in use. The dog attempts to

climb a series of steps in the inside of the ring of a
wheel ; and if the wheel is of a diameter properly

adjusted to his weight, his weight makes him descend

just as fast as he ascends ; and thus while he turns

the wheel he remains at the same relative point in

space, the wheel gliding away from under him as he

endeavours to advance. This is well, and also wit-

tily expressed by the poet :

" a dog that turns a spit,

Bestirs himself, and plies his feet

To mount the wheel, but all in vain
His own weight brings him down again."

Dogs are almost the only animals which have suf-

ficient sagacity for being employed in this way ; but

they are not unfrequently employed to turn light

machinery, in cases where the work required to be

done is too limited for requiring a greater and more

expensive power. The tread-mill which is now used

as a species of hard labour for human delinquents,
acts upon the very same principle as the dog-wheel :

but the parties sent there are compelled to work,
from the injury that they would receive by the wheel

ft if they did not get upon the steps.
The second mode of applying the power of animals

to useful purposes is that which takes advantage of

their powers of locomotion, and considers the resist-

ance which they can overcome when moving at a

certain rate without injury to themselves, though the

la*t consideration is sometimes neglected in a manner

disgraceful to the feelings, and not very conducive to

the pecuniary interests of the parties. This, though

to a considerable extent it involves the structure of

the animal, and the form of its organs of locomotion

is, in the details, a matter of practical mechanics,

having little to do with the natural history of animals,

and not a very great deal with the mechanics of

their structures ; for it forms no part of the study of

the animal in a state of free nature, but is merely an

application by man of the power of the domesticated
animal.

Moving a load or quantity of matter from one

place to another, either by carrying it, or by pulling
it, are the chief forms of this mode of applying animal

power, and as it is the only one in which the power
of animals is at all extensively employed, it is the one
which deserves the chief attention.

In this respect there are necessarily a great many
differences, arising from the nature of the work which
the animal has to perform, and the character of the

ground over which it has to move ; and much of the

decision in this case must necessarily depend upon
the structure of the animal's feet. The feet of work-

ing animals are of two kinds, feet with toes and feet

with hoofs, and the latter are either single, or consist

of two real ones, on which the animal walks. In

addition to these it is necessary to include the ele-

phants and the camels, whose feet are not, strictly

speaking, of either class. The feet of the camel are

adapted for travelling over dry and sandy surfaces,
and those of the elephant suit better with soft ground
which is covered with rank herbage. The feet of the

camel have only two toes, furnished with nails rather

than with hoofs, which are united on the under side,

and the sole of the foot is covered with a soft pad,
which is equally ill -adapted for hard or stony sub-

stances and for humid ones. Accustomed to traverse

the sandy deserts, in quest of the hard and scanty
vegetation upon which it subsists, the camel lifts its

feet straight up, in order to clear the sand. Its march
is thus exceedingly dodging, and camel-riding is no

very agreeable exercise for those who are unaccus-
tomed to it. It is this high lifting of the feet, and con-

sequent planting of them down with the weight of the

body ramming them against the ground, w hich dis-

qualify the camel for walking with ease on the sur-

faces which we have mentioned. This jars the leg,
shakes the body, and pains the sole of the foot when
on a hard pavement ; and it is painful to look at a
camel when led through the streets of one of our

towns, where it has to tread upon unyielding granite.
This is most remarkably the case with the dromedary
or single humped camel, which is more feeble than
the one with the two humps, and also lifts its feet

proportionally higher. The same circumstances which
enable the two humped or Bactrian camel to travel

more easily over hard surfaces than the dromedary
enable it to do so over humid surfaces, and thus it is

useful over a greater range of country than the other.

Still camels are useful only as beasts of burden,
and for long marches they are expensive animals.

Their pace, besides its jolting character already de-

scribed, is but slow, and the pain with which they
walk over hard surfaces, renders them of no use

whatever for draught. They are in fact fit only for

countries which are in great part deserts ; and in

proportion as mankind inhabit more closely together,
and have more of the accommodations of civilised

life, camels become less and less useful to them.

Elephants are animals of great strength, and capable
of supporting, and occasionally of drawing, very heavy
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weights. They cannot, however, be profitably reared
in a domesticated state, and therefore the use of them
is necessarily restricted to a very limited space in

the vicinity of their native forests. In the peculiar
style of walking, both of camels and of elephants, at

their usual moderate pace, at which they can continue
for a considerable time without rest, we see examples
of one of the disqualifications for labour in animals

which are not deficient either in size or in strength.
It will readily be understood that every motion which
deflects the centre of gravity of the body of an animal
from the straight line of its march, whether the deflec-

tion be right and left or up and down, increases the

labour of the animal by the burden of its own weight
carried over the whole measures of those deflections.

Thus for instance, if the step of a camel in its slow

march is two feet and a half (the actual measure is a
matter of no consequence), and the dodging raises

the centre of gravity three inches at the one part of

the step, and moves it three inches laterally in the

other part, then in addition to the step of thirty inches

it has carried its own body six inches in absolute

space, and the straining and new momentum necessary
to be acquired at every turn may be reckoned at four

inches more. By means of this constant moving of

the centre of gravity, therefore, such an animal must
exert one-third more strength in order to get over the

ground than an animal which carries the centre of gra-

vity forward in a direct line. The loss must be the

same in the case of the load which it carries as in

that of its own body ; and therefore, even as beasts of

burden, camels work at a very great disadvantage,
both in respect of their own bodies and in that of the

burdens which they can carry. The disadvantages
in the case of the elephant are probably not less, but

the great strength of the elephant, and the fact of its

being employed chiefly in cases where show is the

object rather than economy, do not bring it within the

limits of ordinary calculation.

None of the toed animals are of sufficient size for

being employed as beasts of burden, or for purposes
of draught, except for very light weights, or in such
numbers as to be inconvenient in thickly inhabited

countries. Dogs are indeed used for drawing trucks

and other light carriages, and they are the animals

exclusively made use of by the Esquimaux for draw-

ing their sledges over the snow. They are much
more hardy and less subject to fatigue than almost

any other animals
; and at their common walking or

running pace, in which the elasticity of the spine
does not come into action, they are well formed for

such weights as they are able to draw. When they
run, however, they jerk the body so much up and
down by the action of the spine that they are ineffi-

cient in short harness. When yoked by long thongs,
as the Esquimaux yoke them, they are more effective

when put to their speed ; but then the difficulty of

getting them to pull together more than counter-

balances the advantages derived from the freedom of

their action ; and the loss of power in this way ren-

ders it necessary to employ more than double the

number that would be requisite if they could pull

fairly together. We cannot, however, consider the

employment of the dog generally as a working animal,
as the most economical use of them. The leading
character of .the dog, taken in the average of- the

breeds, is not his physical strength, but his courage
and sagacity taken jointly ; and when he is made
a merely mechanical labourer, what ought to be

considered as his most valuable properties are left

unemployed.
Our field of examination, as to the advantages of

the mammalia for mere labour in the service of man,
is therefore narrowed to the hoofed animals, and
even for general purposes to a few of them. The
solid hoof is preferable, as a general base from which
to overcome a resistance in traction, to the divided

hoof, although as the divided hoof takes a firmer

hold on its support, there are some cases in which it

deserves the preference.
Of solid-hoofed animals the horse possesses advan-

tages over every other, in beauty of form, in steadi-

ness to the line of motion in most of his paces, and
in fitness for every description of climate ; and of the

animals with divided hoofs the preference must he

given to the ox tribe, in their superior strength, doci-

lity of manners, and adaptation to climate. We need
not go into any details of either of those animals,

because every reader has opportunities of observing
them for himself. Whoever chooses to observe will

perceive that in all the paces of a well-bred horse

there is very little swing of the centre of gravity, and
that the principal motions are performed by the limbs,

and not by the spine. In slow motion the centre of

gravity in the ox is also steady, and therefore an ox

can take a strong pull in comparison to his weight
and strength. Such animals are, however, not well

adapted for rapid motion, and consequently their

chief use is in the labour of the field, or in the bearing
of burdens along difficult roads, in the latter of which

respects they are not equal to mules, either in sure-foot-

edness or in patience of endurance, and consequently
wherever mules can be procured for roads which are

too difficult for horses they are preferred. Mules of

superior quality cannot be obtained, however, except
in comparatively warm countries, because the ass dege-
nerates much more from severity of climate than the

horse does, and the good qualities of the mule appear
to depend much more on those of the ass than on

those of the horse. Among the hoofed animals there

is a modification of the style of walking, and conse-

quently of their organisation as adapted to that style,

which is worthy of notice, namely, the difference

between galloping animals and leaping or bounding
ones. Goats, sheep, and antelopes, and also deer, are

all bounding animals that is, they can throw them-

selves to a considerable height from the ground, and

project themselves to a considerable distance. Such
motion is perfectly incompatible with the carrying of

riders or burdens, or with drawing in short harness,

and therefore none of the animals are used for any
such purposes. These naturally, therefore, are left

more in a state of nature, or sought for only on account

of the substance of their bodies, than the races which

have not this bounding style in their rapid motion.

The only exception worth notice is the rein deer,

which is so effective in drawing the sledges of the

Laplanders, and that animal draws in comparatively

long traces, and could be but little effective in apply-

ing its weight to the rapid traction of a vehicle with

shafts.

Organs of Leaping. The last mentioned ruminant

animals, which bound along with incredible swiftness,

and rise high and project themselves far in some of

the species, are, notwithstanding their agility, and the

splendid style of their motions, not strictly speaking

leaping animals. Their anterior and posterior extre-

mities are nearly of the same length ; and though
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they always deliver themselves in leaping from the
hoot's of the hind feet, they receive the whole weight
of the body upon the fore ones, which support it until

the hind feet are brought up, as the points from which
to take a fresh leap. This is often done with so

much rapidity, and the body projected to so great a

distance, that we cannot observe the bringing up of

the hind feet, or the rest upon the fore ones, while
this is performing ; but whenever we see an animal in

this kind of action, it appears always to have the fore

feet at full stretch in advance, and the hind ones

equally so in the rear, and our conception is that

it trips along upon the points of the hoofs, without

any flexure of the legs. This however is not the

case, for all the joints of the legs, the muscles of

the shoulders and haunches, and partially also the

spine, are brought into equally violent and rapid
action in this magnificent style of progressive mo-
tion. The spine, indeed, has but little flexibility
in such animals, because a flexible spine would shorten
the leap ; but still in as far as it admits of change of

flexure, the spine of these animals comes as much into

action during their violent motions as any other part
of their body. This bounding motion is therefore

only a higher style of galloping than that practised
by such an animal as the racehorse ; and when an

antelope bounds over the lofty bushes, its action does
not differ in kind from that of a hunter when he
clears a hedge or takes a lofty gate.

The leaping animals, properly so called, walk with

difficulty and a hopping motion, even when their

pace is at the utmost, and never exhibit the steady
straight-forward pace of the true walkers.

The leaping animals among the placental mam-
malia almost all belong to the order Rodentia, or the

gnawing animals. To these must be added the kan-

garoo among marsupial animals, which are the most
characteristic leapers among the whole, as well as the

largest in size.

The placental leapers belong to three distinct

genera, of which, however, it is unnecessary to give a

particular account here. The first and least effective

are the hares, which run rather than leap, at least as

standing erect on the hind legs, and they differ from
the others in having the tail exceedingly short, and
of comparatively no use either in directing their mo-
tion or assisting to support them when they move.
The following cut will furnish an idea of the position
of the hare when moving up hill, the kind of ground
upon which her motions are by far the most effective.

It will be seen from the cut that the fore legs are

very short and slender, as compared with the hind

ones, which last are the chief organs of motion; the

bound taken upon them extending at least three times

as far as any that could be taken on the fore legs.

When the long hind legs are brought forward, the

rump is greatly elevated compared with what it is

when they are stretched out
;
and this is the reason

why a hare when running appears to be constantly
elevating the white or under part of the tail. It

is unnecessary to enter into any further particulars of
the motions of the hare, because it is an animal with
which every body is very familiar ; we may mention,
however, that from the kind of food on which they
have sometimes to subsist, and the way in which they
have to arrive at it, hares have sometimes to use
their feet as a sort of imperfect hands, that is, they
have not only to bring them to their mouth in feeding,
but to use them in climbing up to gnaw the bark of

bushes and young trees, at the season when there is

no other food for them in the fields ; in order that

they may have the cross motion of the fore feet

necessary for bringing them to the mouth, they have
some sort of point of support to prevent the shoulders
from approaching each other, and thus defeating the

grasping motion ; and this is done by means of im-

perfect clavicles. Perfect clavicles are necessary for

the performance of a perfect cross motion ; but as

with the hare such a motion is only occasional, the
clavicles are not complete, and thus they do not inter-

fere so much with the running of the animal as they
would do if perfect.
The next gradation of leapers are the small animals

vulgarly known by the name ofjumping hares (Pede-
tes}. Only one species of this animal is known. It

is a native of Southern Africa, about the size of a
rabbit, and burrows deeply in the ground. Its fore

feet, which are very well formed as compared with
the hind ones, have five toes ; and it uses them both
as hands in conveying the food to the mouth, and in

digging the burrows which it inhabits. It is a noc-
turnal animal, and during the dry season it has to find

its food by reaching upwards. Many of the mice
have this property to a considerable extent.

The third, and perhaps the most expert leapers

among placental mammalia, are the jerboas properly
so called, of which there are several species, inhabit-

ants of the dry countries in Northern Africa and
Western Central Asia. In them the fore legs are so

short in proportion to the hind ones, that they are

rarely brought to the ground when the animal walks.

The deficiency of the fore legs is to a great extent

supplied by the size of the tail, which is longer than
the body of the animal, and which serves to balance
it in an upright position as it jumps along, springing
from and alighting on the hind feet, the soles of which
are provided with very large pads by which its fall is

broken.

The tail of the jerboa is merely a balancing instru-

ment, and it possesses no great muscular power, all

the vertebrae of that organ being long and slender,
and destitute of any processes to which powerful
muscles could be attached. It has therefore less

motion than the tails of many animals, which are far

shorter. From the point of its insertion being so far

from the ground, it derives, however, a considerable

lever power ; and as the animal folds its short fore

legs down on the breast when it leaps, and holds the

body in nearly an erect position, the hind feet come
to the ground again, almost directly under the centre

of gravity ; reckoning from the articulations of the

thigh bones, the hind legs are at least six times the

length of the fore ones; and there is a peculiar form-

ation in the central part of the hind foot, which, inde-
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pendently of the pads with which the solos are pro-
vided, gives the animal great, firmness as well as

concentration 'on these feet. Some of the family
have only three toes upon them, and some have five ;

but in the latter the two lateral toes are so little pro-
duced that they do not contribute much to the size

of the foot. In order to give the requisite firmness,

the metatarsal bones are very much produced, and
united into a single piece as far as the three principal
toes are concerned, thus forming a true canon bone,
the same as is found in the feet of animals which are

characteristically walkers. The hind feet are thus

walking feet of the very best description ; and they
are so large and strong in proportion to the fore part
of the body of the animal, that they make no bad

substitute for all the four feet of animals which use

the fore ones as well as the hind for no other purpose
but that of walking. In consequence of the elasticity,
the jerboa, though comparatively a small animal, can

easily jump to the distance of five or six feet ; and it

sometimes takes its spring from the toes only, and
sometimes from the entire sole of the foot. The lat-

ter affords the most vigorous leap, from the velocity
with which the rapid unbending of the ankle-joint

propels the animal in an upward direction.

The most characteristic of the leaping animals,

however, is the kanguroo. Opportunities now occur

at almost every zoological collection, especially those

in ample gardens, where the animals can display their

natural action much better than they could possibly
have done in the old-fashioned places where they
had scarcely room to stretch themselves ; but still

even in these places the manners of an animal so

peculiar in its form and its action, and also in the

localities which it inhabits, cannot be seen to their

proper advantage. The annexed cut will furnish

some idea of it, both in its reposing and in its leaping
attitude ; and the reposing one, being nearer in the

representation, and therefore on a larger scale, may

be regarded as a very faithful portrait of the ani-

mal. It will be seen "from both figures that the fore

legs are exceedingly small ; and that the body of

the animal tapers, from the setting on of the hind legs,

all the way to the extremity of the nose. But though
the fore legs are very small, the extremities of them

are very well made out. They are each furnished

with five toes having a free motion, and armed with

claws very strong in proportion to the size of the

members themselves, only the two lateral ones are

considerably shorter than the rest. The elbow-joints
have very free motion, so that the fore arm can per-
form a complete revolution, or rather rotation, in the

articulation of the radius. The hind legs, though
much more produced and powerful than the fore

ones, have not the toes on them so well developed.
The whole strength of that part of the foot is thrown

upon a single bone in the metatarsus, as in the jerboas ;

but this bone does not consist of three bones soldered

together as in them, it consists of one bone supporting
one toe. This bone is remarkable for its size, the

toe is very strong, and instead of a claw it is furnished

with a true hoof of large dimensions at the extremity.
In consequence of this, when the kanguroo springs
from the hind feet, it springs from one principal point
of support in each, in the same mariner as the single
hoofed animals. The feet contain other three toes,

much shorter and feebler than the middle one ; so

that, though they assist in preserving the balance of

the animal when it has the whole length of the tarsus

upon the ground, they do not interfere with the free

action of the central and powerful toe when the ani-

mal leaps. In their bones those three toes make only
two ; for the two internal ones are completely united,

with the exception of being furnished with two claws,
which are not hoofs like those on the middle ones.

These lateral claws are long, but they are very feeble

as compared with the middle one ; they are meta-
tarsal bones, having little more than the one hundred
and fiftieth part of its section, and consequently of its

strength. There is not so remarkable a difference

between the strength of the bones of the toes, in any
other known genus of living mammalia ; and indeed

in as far as efficiency, when the animal is on the toes,

is concerned, they serve little other purpose than the

small hoofs, behind the principal ones, with which
animals which divide the hoof are generally speaking

supplied. This great enlargement of the central toe,

and corresponding reduction of the others, is a strik-

ing proof that concentration is a most essential requi-
site in those extremities from which an animal is to

take powerful leaps. The tail of the kanguroo is a
still more efficient organ of balancing than that of the

jerboas ; and, as will be seen upon looking back at

the figures, no other of the mammalia is provided
with a tail of equal weight and strength ; in volume
it is scarcely less than the entire body, anterior of the

portion which is supported directly by the hind legs ;

and therefore the animal has its centre of gravity

very near the articulations of the thigh bones. The
internal structure of the tail indicates as powerful an

action in that organ as its form and size indicate

weight. The vertebrae of which it is composed are

provided with numerous and well developed processes
for giving origin and insertion to a vast number of

muscles ; and the power of the tail, both in the firm-

ness of any position which it assumes, and the rapidity

with which it changes from one position to another,

gives it very nearly the efficiency of a third foot, whe-

ther in supporting the animal, in enabling it to balance

itself, or change its direction, or in being used as a

weapon against an enemy by which it may be pursued.
It is reported indeed that when the kanguroo is chased

by the wild dogs of Australia, or by the dogs of the

colonists, it does not stand up and take the tremen-
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dous leaps which it docs when ranging its pastures,

but runs on all fours something after the manner of a

hare, so that it has always the tail ready to strike the

enemy when that enemy comes near. The march of

the kanguroo, and its organs of marching, are really

unique among the mammalia ; and it is impossible to

associate it closely with any other animal, whether

marsupial or not. The tail of the beaver is perhaps
the one that comes nearest to it in dimensions ; but

that is a swimming tail, or if it has any other appro-

priate function it consists in supporting or propping up
the animal, when in the act of constructing or repair-

ing its curious dwelling. In the length of their pos-
terior extremities as compared with the anterior ones,

and also in the length of their tails, the jerboas ap-

proximate the kanguroos ; but in their mode of action

they are altogether different; and though they too

are very different in their forms from the mammalia
with which we are more familiar, they still leave the

kanguroo alone in its peculiarity.
Those which we have noticed are the most remark-

ble of the leaping animals ; and, with the exception
of hares, which, with some slight differences, are found

in most parts of the world, except the locality of the

kanguroo, they are all confined to places resembling
each other in their physical characters. The regions
which they inhabit are not exactly barren ; but they
consist of deserts for the greater part.with only a patch
of vegetation here and jthere. The leaping enables

the animals to clear those sandy spots which they
must pass, but which are too loose in their texture for

bearing the tread of even such comparatively small

animals as the jerboas. They are thus enabled to

subsist in pastures which could maintain no other

animals ;
and in the case of the kanguroo, which is

far larger than the others, there is a considerable range
in the way of food ; for though the principal subsist-

ence is vegetable, the animal can eat animal food in

case of necessity ; and it is by no means unprovided
with weapons for killing its prey, in case living prey
should come in its way and be necessary. In this

respect it has some slight resemblance to the bears,

which are vegetable feeders in the main, though they

occasionally resort to animal food. It has not indeed

the terrible" hug of the more powerful bears ; but still

it can keep a firm hold with its fore legs, and the

hoof on the hind foot is a far more murderous weapon
in wounding than the claws on the hind foot of the

bear, and it is used nearly in the same manner.

Digging or Harrowing Organs. We have al-

ready made some allusion to the structure of foot best

adapted for making way under ground, in speaking
of the common mole ; and we resume the subject now
onlv for the purpose of pointing out what particular

habits of animals are connected with the possession
of feet adapted for this purpose. They belong to

several of the order of mammalia, as arranged accord-

ing to their internal organisation, by which is meant

more exclusively the system of nutrition than any
other part of the animal, or than the whole structure

of the animal, as indicating a disposition, or rather

adaptation, for the performance of certain kinds of

action more than others. We shall have occasion

briefly to advert to the principles of this method of

arrangement in a future section, but we may now
mention that the grand distinctions are founded upon
the nature of the food ; and as the different, kinds of

food are found in different localities, the adaptation
of the animal to the locality where its food is princi-
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pally to be found, follows as a matter of course, upon
that general principle, that all the provisions of nature
are the very best, in respect both of maximum of

accomplishment, and minimum of exertion required
for that accomplishment.
The three divisions dependent upon food are, warm-

blooded or vertebrated animals ; invertebrated animals,

generally expressed under the name insects, though
these form only one class of the grand division ; and
vegetable substances, which include almost every part
of vegetable bodies, from soft pulpy fruits to dry wood.
With the exception of a very limited number of in-

vertebrated animals, some of them permanently and
some only in certain stages of their changeable being,
there are no animals which live under the surface of
the ground ; and therefore we may be prepared to

expect that the insectivorous mammalia, who have
their habitual dwellings, and find the whole of their
food there, must be but few in number. There are,

however, many insects, especially in countries of
ardent climate and great fertility, which make their

dwellings under ground, or construct them immedi-

ately upon the surface, though they find their food
above the surface. It is not our present province to
enter into the details of those animals ; but we may
mention that the majority of them, though not the

whole, are consumers of decaying vegetable matter,
and perform the same office in nature as animals, that
the fungi do as vegetables. Those creatures exist in

numbers beyond all arithmetic, and even all imagina-
tion, and in most situations where they are found the
use of them is seasonal. There must therefore be,

according to the general law of nature, which is that
the waste of every species tends to the destruction of
that species, if not removed by being applied to some
new purpose of usefulness, a corresponding provision
of animals to prey upon and regulate the myriads of
those creatures. For this purpose, ground animals
are required ; and both their protection from enemies
and from the heat of the day, and their means of

arriving readily at their food, require that they should
be burrowing animals, or possessed of feet adapted
for digging into the ground. During the day the

prey of those animals is, generally speaking, scattered
abroad ; and this renders it necessary that the ani-

mals themselves should be night preyers. In the
countries where those animals abound the most, the
difference of temperature between the night and the

day is greater than in more temperate climates, and

day and night are much more nearly upon an equality
throughout the year. Exposure to great differences
of temperature is one of the severest trials to which
the animal system can be subjected ; and as the ani-

mals of which we are speaking do not require to feed
or make any other exertion during the heat of the

day, it would be subjecting them to useless waste of
the system, and thus contrary to that wisdom which

pervades all nature.to have them exposed to the ardent
heat of the sun. To avoid this they are almost with-
out exception adapted for digging burrows, in which

they may pass their time during the heat, though of
course the natural instinct which leads them to dig
the burrow, leads them also to avail themselves of any
natural hole or crevice, which will afford them that

shelter in which they may not feel the painful sensa-
tions produced by exposure to the air. For this reason,
we find that a foot adapted for digging is very general
among insectivorous mammalia, whether they belong
to one order or another in the systematic arrangement.
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Vegetables, generally speaking, grow partly in the

earth and partly in the air over it ; and in those

vegetables which have annual stems in the air but
roots in the earth, lasting for more than one year, the

part in the earth is the only existing part at some
seasons, and the most succulent part ; and therefore

the most nutritious food for animals at all seasons ;

unless when a particular portion of the root has

brought its annual stem, its flower, and its seeds to

maturity, and thus, having performed its grand func-

tion in nature's economy, is completely exhausted,
and its remains pass to the general store of inorganic

matter, without any assistance from a preying animal.

In warm countries especially, and in all countries

where the great alternation of the seasons is wet and

dry, there is a necessary perishing of annual surface

vegetation, unless in those succulent plants which,
from the peculiar texture of their covering, are proof
against the action of heat ; and even in them the

flowers, flowering stems, and all other parts immedi-

ately conducive to the annual production of seeds, are

subject to the same fate. In such countries the

drought penetrates to a far greater depth, and scorches

and withers with far more severity, than it does even
in those long continued courses of dry weather which
leave our pastures without a blade of grass. There-

fore, in such countries, the herbaceous plant must be

provided for in a manner corresponding to the severity
to which it is exposed. This is effected by a bulb or

tuber of some description or other, sometimes seated

above ground, sometimes placed under it, and some-
times partly the one and partly the other ; and from
the nature of the case, it must partake more or less of

the properties of the succulent plant, which endures

the ardours of a tropical sun upon the surface during
the dry season, according as it is more or less exposed.

Here again there is an ample store provided for

those mammalia which feed upon succulent vege-
tables, and this store requires a digging foot, in order

that it may be arrived at with the least labour by the

animals which subsist upon it. But in the dry season

of such countries the nether air and the surface of the

earth react in consequence of the surface of the earth

sinking lower in temperature than the air over it

does ; and the variation not being diminished to the

same extent from its extending freely to the cloud-

less sky, this occasions a heavy fall of dew, which

softens the surface, as well as makes " the scent" of

those bulbs upon which the animal feed,
"

lie," as the

sportsmen express it. Those circumstances taken

together tend to render such animals nocturnal feeders;

and the very same reason which makes the nocturnal

feeders, formerly alluded to, burrowers, applies to

those under consideration, so that even the vegetable
feeders of those burnt up countries live in burrows

during the day, and come abroad only during the

night.
Succulent vegetable matter, such as that which is

found in bulbs and tubers, and often in roots differently

formed from those, while they remain in the earth,

without any strong action of parts in the air, may be

considered'as a sort of intermediate link between the

flesh ofanimals and the leaves offibrous parts of plants,
which have been elaborated under the influence of

the atmosphere, and especially of light. We do not

mean to say, that in a physiological point of view, this

matter is as much akin to animal matter as to vege-

table, for it is strictly vegetable matter ; but when
we consider it merely as the food of mammalia, or

indeed of any animals, it holds the medium place
which we have assigned it. It is the same with the

farinaceous part of the seeds of vegetables, which
elaborated under a protection from the severe action

of light, and are all pulps in the inmature state, and
in so far reducible to pulp again by the action of heat

and moisture, without the immediate contact of the

free atmosphere, and the immediate influence of the

rays of the sun. This is the same whether those seeds

are produced on perennial trees and shrubs, or upon
annual stems, and the seeds are shed and scattered

on the ground, at the very time when the annual
stemmed plant, which has a root of more than one

year's duration, or produces new roots every season,
is down in the bulb, stemless, and in a state of com-

parative repose. Those seeds do not, under ordinary
circumstances, get so deep under the surface as the

roots do, but they fall in concealment among the

remains of that vegetation which has performed its

functions during the season, and is passing into decay.
Those seeds are in fertile places so exceedingly nu-

merous, that if a very large portion of them were not

removed, they would have no room to vegetate, but
would perish by whole races every year. The pre-
vention of this requires a great number of small

ground animals, of which the rat family may be con-

sidered as the chief; and the vast numbers in which
these animals occur in almost every country under
the canopy of heaven, is a proof of their high im-

portance in the economy of nature. The jerboas

already alluded to are members of this great family,
and though they are the most characteristic leapers,
and the most decidedly formed for the purpose of

leaping, the hind legs of all are more or less provided
with canon bones, and the fore legs have more or

less of cross motion, and the toes well developed and

free, so that they can answer partially as hands, both
for conveying the food to the mouth and for grasping
while the animal stands erect on the hind legs,
or holding the food, until it is divided by the action

of the incisive teeth, which are remarkably free, well-

formed, and powerful in all such animals.

The food of this family, and the places in which

they have to seek for it, point to a nocturnal habit,

and the possession of digging feet, as well as those of

the feeders upon ground insects and the roots of

plants ; and observation shows that the manners of

the animals are in perfect accordance with this.

During the heat of the day, or in the clear light,

"there is not a mouse stirring;" and in towns rats

take up their habitations by thousands in the common
sewers and drainages. It is the same with the whole

family ; for they inhabit in darkness during the day
even where they come freely abroad during the night.

They are all furnished with eyes of remarkable bright-
ness ; and from this we may conclude that they see

objects by far dimmer light than any animal can do,

though there is no reason to suppose that even they
can distinguish objects by vision in the very darkness
of night. It is highly probable that scent is their

most powerful sense ; for we find that traps set for

the capture of rats and mice must be baited with odo-
riferous substances ; but it is also probable that their

hearing is also acute. They do not require this for

conducting their own labours in the finding of

their food, so much as they require the sense of

smelling, because their chief food does not stir or

make a noise so that they could be guided to it by
the ear.
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As the vegetable food of all the ground feeders of

nocturnal habits and with digging feet is of that kind

which we have described as being considered as food

intermediate between animal matter and vegetable

matter, it is natural to suppose that all these animals

should be more or less omnivorous, or capable of

subsisting on the flesh of vertebrated animals, on that

of invertebrated [ones, or on vegetables ; though it

does not follow that they could, at least in many of

the species, subsist upon green leaves or vegetable
fibres

; because their cheek teeth are not adapted to

the preparation, or their alimentary apparatus to the

digesting of these. We find that in this again we are

borne out by observation in every case where our

! observation can be applied. Rats, and even mice,
/ are great consumers of insects ; and in some places
where the lower apartments of houses are infested

with cockroaches, the inhabitants find it necessary to

encourage mice for the purpose of getting rid of

these more destructive and far more loathsome crea-

j
tures. The pulpy and farinaceous matter, upon which

!all

the ground mammalia to which we have alluded

as vegetable feeders subsist, must be considered

as vegetable fat, that is, as holding the same place in
'

the vegetable kingdom as fat does in the animal :

that is to say, neither of them is a perfectly organised
substance, but each is an assimilated matter, the one

vegetable and the other animal, ready for the supply
of materials of organisation, when these are either too

imperfectly developed, or in a state of too much ex-

haustion for being capable of performing the necessary
labour of assimilation for themselves. True to this corre-

spondence between their vegetable and their animal

food, those mammalia prefer fatty or partially organised
substances, or substances not organised at all, to those

of which the organisation is perfect. Cheese and
bacon are proverbially the staple baits for a rat-trap ;

and mice attack these substances in the larder in pre-
ference to joints of the finest meat, nor is it probable,

except in cases of extreme hunger, that any of these

animals will gnaw the tough fibres of a well-organised
muscle.

The structure of the digging foot with which those

ground mammalia, to what order soever they belong
in the system, are provided, requires no lengthened
detail, and indeed no mention. To give good effect

to a digging foot it must not be too long, for that

would render it less effective, because the muscles

having to act against a greater length of lever, would
have their power proportionally diminished. On this

principle the short fore-leg of the jerboa is a far better

<liirgiiig leg than the hind leg would be, which is six

times the length, although it is just as inferior a

walking one, and that from the very cause which
makes it so superior for digging.

It may be worth while to notice the mechanical

principle upon which this difference depends, and the

adaptation of that principle to the scene of action in

both cases. In the foot for rapid or powerful motion
in the air, originating from a solid base, or point of

resistance in the earth, the grand desideratum is velo-

city. The resistance of the air to the passage of any
of the average size of the mammalia is but small, and
from every kind of experimental knowledge which we
have of substances projected from a fixed point on the

earth into the air, we have reason to conclude that

the range depends wholly upon the velocity. But
the way to obtain velocity in the jointed limbs of an
animal is to have the origin of the muscle which is

to move a distal bone, placed as far as possible,

proximal of the joint, upon a long bone. This por-
tion, taken to the centre of articulation in (he joint,

may be considered as one arm of the lever ; and at

any supposed flexure of the joint, the other arm of
the lever, which represents the power of the muscle,
is the perpendicular from the centre of motion at this

point ; and in proportion as this is less than the

other, its power would be reduced in moving the
distal bone. But because the muscle is in itself ex-

actly the same in what ratio soever it is apportioned
to the two bones, its power must be the same, upon
the obvious principle that a quantity remains the
same in its total amount into whatever ratio of parts
it is divided. In consequence of this, if the power is

reduced to one-tenth, the velocity will be increased

ten-fold, and so on in the case of every other propor-
tion. This is the real reason why all fleet animals
have long legs, but we deferred mentioning it until we
could contrast it with the reason for animals having
short legs.

In the feet of a digging animal, it is strength and
not velocity which is necessary ; and therefore the
bones require to be short, so that the lever power of

the muscle may be a maximum ; and in proportion as

the length, from the origin upon the one bone to the

joint, becomes less in proportion to the distance from
the joint to the insertion on the other bone, the power
of an equal muscle is increased, and the velocity with
which it can move the bone diminished in the same
ratio. It follows from this, that an animal, the whole
of whose feet are adapted for digging, must of neces-

sity be a slow walker, and this is the reason why,
when the peculiar nature of the posture of an animal
of this kind renders a quick motion along the surface

necessary, the hind legs are produced to so dispro-

portionate a length compared with the fore ones.

This structure would not suit an animal which had to

seek its food by perpetual burrowing under the

ground ; because such an animal requires a powerful
action of the hind legs as well as the fore ones, and
does not require a greater capacity of swift motion
in the one pair than in the other. When, however,
the burrowing is only an occasional operation, as

that of digging a lodging in the ground, or scraping
away the earth to arrive at a bulb or other root, the
hind legs admit of that production which is essen-

tial for quick motion along the surface of the ground ;

and, as has been already observed, such animals must

necessarily perform their rapid motions by leaping,
and not by running or galloping. In this double

adaptation of the animal, there is necessarily some
waste of its whole power, just as there is waste of the

whole power of a single organ, in all cases where that

organ has a double function to perform. The two

adaptations of the whole animal are, however, in all

cases, as beautifully proportioned to the relative use
which it has for the two kinds of action, as those of

the single organ are adapted to the use made of its

two functions. If one predominates greatly above
the other, the adaptation is correspondingly great ;

and in proportion as the uses of them approach to an

equality the adaptations do the same ; so that, though
a loss upon the whole is, from the very nature of the

case, inseparable from a double adaptation, there is

never more than the average loss in any one instance.

The same rule applies in the mechanical action of

the human body, and there is a good deal of practical
instruction to be derived from attending to it in that
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pointof view. The universality, so to speak of the human
mechanism, necessarily renders man less efficient, in

proportion to his general muscular strength, for some
one particular kind of natural action, than any one ani-

mal with which a comparison can be instituted. The
same holds good in those manual and mechanical

operations which man learns from experience, as from

the exercise of his mental faculties. There is perfect
truth in the proverb

" Jack of all trades and master

of none," and this applies to every mechanical trade,

whether the manipulation which it requires be simple
or complex. The more simple that it is, however,
the greater the practical advantage, because the same

practice necessarily gives greater dexterity and ex-

pertness. If, for example, it is a single and simple
mechanical operation, which does not admit of two
individuals being employed at it, then the handicraft

labourer may be said to work to the greatest possible

advantage to which he can work ; and were it possible
to reduce all the manual operations in the arts to

this state of the ultimate division of labour, the whole
of events would derive the greatest possible advan-

tage from the least possible exertion.

This advantage of the division of labour is not

confined to merely manual operations, for it applies

equally to every kind of doing, however philosophical
the principle may be upon which that doing proceeds.
This will be readily understood, if it is borne in mind
that we derive our original knowledge of every pro-

perty of material substance by the exercise of bodily
sensation alone. What use we may make of this

observation afterwards is quite a different matter, and
has not necessarily anything to do with the acuteness

of the bodily sense. It is here that the mental part
of our nature takes up the subject, and by comparing
the results of observations after they have become
mental perceptions, discovers their relations, and the

purposes or uses to which those relations may be

applied. When we come to the application again,
we are thrown completely upon the bodily sense and
the muscular exertions of the body, which are neces-

sary as consequences of the information of the senses

as to the nature of the materials immediately under

our hands. In this case, therefore, the same as in a

single case of sensation, mental perception, and con-

sequent action, it is only the middle part, or the

vinculum, by which the other two are as it were tied

together in the sequence, which is mental or intellec-

tual, and peculiar to man and all the animated creatures

of which we have any direct experience. Take away
this, and leave only the sensation and the action, arid

man would be placed exactly on a level with the

other animals ; that is, both his sensation and his

action would be more feeble and imperfect upon
every single subject, in proportion to the greater
number and variety to which they were turned.

The parallel between man and the other animals

in respect to increase of power from diminution of

range, goes even a good deal further than this ; for

it reaches the directing of others, as well as the prac-
tical management of our own affairs ; and in propor-
tion as the ranee in either of those cases is more
limited, the efficiency with equal exertion is increased

not only in respect of the individual subject of atten-

tion, but in respect of the total practical value of the

exertion. It is natural, and indeed necessary, to sup-

pose that this should be the case ; for, in so far as

observation imwarped by any hypothesis or theory

goes, we find all animals proceed upon the same

principle, varied almost without end in the different

species, but still radically and substantially the same.

Man, considered as animal, is produced, grows, is

nourished, and dies, exactly upon the same principle
as the other mammalia ; and in proportion as they
resemble him in their alimentary system, they are

nourished the belter by the same food, injured more

certainly by the same changes, and killed more cer-

tainly by the same poisons. So that, in every point
of view in which man considered merely as an uniimtl

can be placed, he follows that general law which is

common to all animals, and his physical advantages and

disadvantages depend upon circumstances precisely
similar. This perfect coincidence, in general prin-

ciples, between ourselves and the other animals, in the

merely animal part of our nature, is one of the most

important applications that can be made of the natu-

ral history of animals, because it enables us to bring
our mental powers to bear upon them, and to profit,

so to speak, by their experience as well as by om
own. " Go to the beasts and they shall instruct, to

the fowls of heaven and they shall teach knowledge,"

says an authority which cannot be doubted, and we
have practical demonstration of it in the propei

analysis of the case. This analysis consists in a care-

ful separation of all that portion of our progress from

sensation to action which is animal, from that which
is intellectual, and the general conclusion taught to

us by the mammalia, which, as they resemble us the

most, are our fittest instructors ; and the conclusion

we arrive at is this that to this purely animal part
the principle of the division of labour cannot be too

constantly or too rigidly applied,and that the perfection
of the profitable use of this part of our compound nature

consists in dividing it down to the individual sensation

and the individual act. It is true that this is a dctrrpe

of perfection which cannot be arrived at, or even very

closely approximated, by all the members of any com-

munity, or even by any single individual ; but oui

imperfections do not invalidate the principle, and so

the further that we can carry it in every case, the

greater is our reward in proportion to the duration

and severity of our labour.

But we must be on our guard against applying this

conclusion to what we arrive at by the most legitimate

philosophical means, respecting the one part of oui

compound nature, to the other part of it. The ex-

amination of one of the parts of this compound nature

of man would therefore be not only imperfect, but il

would be apt, and even certain, to mislead those who
are not conversant with such inquiries, if it were not

accompanied by some notice of at least the leading

principle of the other part. Now though, according
to the foundations cf our judgment of matter, we have

nothing but negative perceptions and consequently

negative definitions of mind, those negatives enable

us, though not to say what it is in itself, yet to say in

what it differs from matter. The essential and inse-

parable property of matter which belongs to it in all

its forms and in all their modifications is gravitation,
or a certain tendency the action of which cannot be

restrained, or turned into a different direction from

the straight line joining the centres of gravity in two

pieces of matter, except by the operation of some

force. The quantity of this operation is all that is

resolvable into two elements time and force, of which,

when they can be stated in numbers, the product is

the expression for the energy of the force or power ;

and, as in the case of the same force or power, this
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product must be a constant quantity, the two elements

power and time are in reciprocal proportion, that is, the

one of them increases as the other diminishes, at such

a rate as that, the product shall remain the same.

Thus, for instance, if the whole force is expressible

by the number 16, and the power and time are sup-

posed equal, each will be expressed by the number 4
;

if one of them is multiplied by any number, the other

must be divided by the same, as, for instance, if

the power, 4, is doubled so as to become 8, the other,
the time, must be halved so as to become 2 ; and so

on in all other proportions, their proportion to each
other being- the greater equal to the less multiplied

by the square of the number, which multiplied the

one and divided the other in the case of their nume-
rical equality. In consequence of this law of variation,
cither the power or the time requisite for the per-
formance of any given effect may be imagined to

become as small as we please, provided the other

increases as much by multiplication as this one dimi-

nishes by division. Neither of them can, however, in

any imaginable case become nothing, or arithmetically

speaking equal to 0, because if one of two factors is

the product is 0, whether the other factor be great
or small.

The necessary inference from this is, that every
action of a material creature, whether it consist in

observation by the senses, or in the mechanical exer-

cise of the muscles, must require both exertion and
time for its performance. We do not require to state

the numerical relation of these to each other, because
that varies in every particular case ; but we must
bear in mind that this is the general principle, and
when we apply it to animals we must distinctly un-

derstand that both elements enter into every possible
animal effort, whether quick or slow, feeble or ener-

getic, and that this holds in the case of all animals,
in consequence of the bodies of animals being material,

and as such necessarily subject to the law of gravita-
tion, to the exact amount of the quantity of matter

concerned in the parts by and upon which the animal
action is performed.

Mind, from the very definition of it, is completely
absolved from this law of gravitation ; and conse-

quently the action of mind, whatever it may be, re-

quires neither effort nor time for its performance. It

does not fatigue, and it occupies no measurable dura-

tion. In consequence of this, multiplicity of thought
(for thought is the general name in common language
for the operation of mind) cannot by possibility
diminish the capacity of thinking, on any one par-
ticular subject, in the same manner as multiplicity of

observation by the senses, or of muscular effort in

action, diminishes the bodily power in the individual

instance. On the contrary, the greater the abundance
of the materials or subjects of thought, thinking be-

comes the more ready. The proper function of the

mind, as we feel it in ourselves and judge of it by the

conduct of others, is comparison, and an inference

drawn from that comparison. The correctness of

the comparison, and the truth and applicability of

the inference, are the valuable parts of thought ; and
it is impossible for us to obtain these in such a way
as that the comparison may be correct, and the infer-

ence useful, unless the grounds of our judgment are

complete. Nature, which is the source of all our

materials of thinking, as concerns our drawing of in-

ferences, and acting- upon them through the instru-

mentality of the body, is one system, all the parts of

NAT. 'HIST. Vor.'. III.

which have an intimate relation to each other ; and

consequently the foundations of our comparison must
fall short of accuracy, in every case, in proportion as
we are ignorant of the nature and relations of the
whole.

It follows from this, that, as mind is the opposite
of matter in definition, the perfection of its exercise
must be the opposite of that of the exercise of matter ;

and that combination of thought is as essential to the
useful exercise of the mind, as the division of labour
is to the useful exercise of the body.

This distinction between the most profitable uses
of the two parts of the compound nature of man may
be said to be the very key of knowledge, and from
want of it, or ignorance of the use of it, countless
thousands of men in all ages have drudged in thought
during the whole period of their lives, in a manner
scarcely more profitable than if they had never thought
at all.

It is to be regretted that there is a wonderful

proneness to this confounding of mind and matter,
and making the latter the model or example of the
former. We see the advantages of the division of
labour by the body, for they are at once palpable to
the senses, in the improved products of bodily labour,
and the successful conducting of bodily action ; and
as the effect of a particular mode of conducting
thought is not an object of the senses in any meaning
of the word, but a result which can be arrived at onlv

by the mind itself, it is not suggested to the mind
until the mind has acquired that general knowledge
of relations in which it consists. This is the reason

why technical men, in matters of thought, are always
narrow-minded, and incapable of turning their own
technical knowledge to that use to which it might be
turned. To use a homely simile, they are in posses-
sion of a single bone of the skeleton, loosened from
its connexion, and thus are unable to come to any
conclusions as to the structure and the functions of
that species of animal to which the bone belongs.
To some this may seem irrelevant to the study of

the mammalia, but the truth is exactly the reverse ;

and we have a remarkable instance of it in the case
of the late Baron Cuvier. Before the time of that
most illustrious of generalising naturalists, there were

conjectures about the extinct mammalia, of which

single bones are found buried in the soil ; and there
were classifications of mammalia, better in some in-

stances and worse in others, but all imperfect. Cuvier
did not sit down to dote and dream over the fossil

bone, and eke out the scanty information which it

afforded by foundationless conjectures. He went

straight to the living mammalia, dissected them bone

by bone, in an immense number of different species ;

and in every case he took heed of the leading func-

tions which were inseparably connected with every
varied form of the skeleton. By patient, skilful, and
most truly philosophical labour in this way, he learned

to make a single bone an index to the general cha-

racter of an animal ; and by this means he caused
the extinct races to stand up before the intelligent

mind, clothed with sinews and with flesh, and per-

forming their functions as palpably and as intelligibly
to the understanding as if they were now tenanting
the earth in the living state.

The result of this was the classification of animals
in the "

Regne Animal," of which we shall give a
brief outline in the sequel ; and which, at least in

those parts which were moulded by his master hand,
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is the greatest treasure that ever was given to the

student of nature for sure guidance in his delightful
task. There are imperfections in many minor points
of this work, because no length of life and no assiduity
of labour could put one man in possession of all the

facts, and no man can be wise beyond the limits of

his actual knowledge. The chain of organisation is

also broken in many parts of the animal kingdom,
and in none more than in the mammalia ; and, as a

new means of judgment has to be introduced after

each breach, the difficulty is thereby increased, and

the sources of error multiplied. In spite of these

circumstances, Cuvier has brought the classification

of the mammalia, and, what is more valuable, the

practical application of that classification, into the

light of day ; and if he has not done exactly the same
with the other three classes of the vertebrated ani-

mals, he has delivered even them from the dominion

of " Chaos and Old Night." In consequence of the

sure foundation which he has thus laid, every suc-

ceeding observer of nature and reasoner upon the

analogies of nature is enabled to add something to a

fabric of science proof against the casualties of time

and opinion, instead of, as heretofore, building on the

shifting sand, and being at the mercy of every wind
of hypothesis and every flood of merely authoritative

assertion.

But though this, as being among the last varieties

of the organs of most conspicuous external action in

animals, is the proper branch of our general subject
under which to introduce these few remarks, we must
close them, and return to matters of more humble

import.
We have said that the digging foot is so similar in

its general structure in all the mammalia which have

a digging habit, that it is not necessary to go into the

details of its modifications, we shall, hewever, for the

sake of those who may be less familiar with the sub-

ject, introduce a few figures of the more remarkable

of those same digging feet.

The common mole is perhaps the most completely
a ground animal of any of the digging race ; but a re-

presentation of its foot would be superfluous. In order

to enable this animal to exercise its fore feet with the

requisite degree of vigour, the sternum is more firm

than in any other of the mammalia excepting the

bats ; and it is furnished with a mesial crest as in these,

for giving a firm origin to those pectoral muscles,

which tear down the earth with a degree of rapidity
of which those who have not marked its progress
could have but little conception. The head is elon-

gated to a point, in order that it may better pierce its

way, and it is furnished with an additional bone in

the extremity. The muscles of the neck are also

of great power for the size of the animal ; and alto-

gether it is remarkably well constructed for the per-
formance of its subterranean labours.

The common mole is decidedly a flesh eater, and

though in a state of nature, its principal food con-

sists of earthworms and ground insects and their

larvae, it is so voracious and so determined in the

gratification of its appetite, that if two hungry moles

are confined together, they speedily engage in des-

perate battle, and do not give it over until one

conquers the other, and when this is done, the victor,

like a true cannibal, very speedily kills and eats the

vanquished, or rather tears open its belly and begins
to devour its bowels while it is yet alive.

The next figure of a digging foot which we shall

introduce is that of one of the rodentia family, con-

nected with the rats by the older naturalists, but

distinguished from them by very marked characters :

Rat Mole.

It is one of the most singular animals, or rather genera
of animals (for there are at least two known species
with which we are acquainted) the rat-mole (Spalax).
Its head is large, its feet remarkably short, and it has

no eyes visible external of the skin, though under it

there is a small production of a black colour resem-

bling an extremely minute eye. It lives under ground,
and forms a subterranean passage in the same way as

the common mole does ; but its feeding is different,

as it consists chiefly of the roots of vegetables. The
blind rat' mole, of which the above is a figure, is

rather larger than the common rat ; but there is one
in Java and the other Isles of the Oriental Archi-

pelago which is as large as a rabbit.

The animal whose digging foot is figured in the
above cut belongs to the rodentia, arid we shall next
introduce one belonging to the edentata, or toothless

animals. This is the foot of the Cape animal, vul-

garly termed the ground hog. The animal is about

Ground Hog-.

the size of a badger, and burrows in the ground with

amazing rapidity, all its fore feet being from the

structure of the toes remarkably well adapted for

burrowing, and also for tearing open ant-hills and
other nests of insects upon which the animal feeds.

Its nose is very much produced, and its head and

ears have some slight resemblance to those of a pig.

It is destitute of any efficient teeth, and seizes its

insect prey by means of itsjong and slender protrusile

tongue.
The next digging foot which we shall introduce is

that of the great ant-eater, an animal which has very

great power in its fore paws, the nails of which are

curved almost to semicircles, and turned in wards, when
the animal walks, in order to protect their sharp points.

These feet are not well adapted for ordinary digging ;

but they can tear an ant-hill to pieces with wonderful
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facility, and the animal very speedily transfers

them to its mouth by means of its protrusile tongue

performing this operation with the greatest rapidity.

The last digging foot which we shall introduce is

that of one of the armadilloes, which, from its short-

ness, Us strength, and the immense claws with which

it is armed, is one of the most efficient of digging

feet. The particulars of these curious animals, and

the distinctions of their several species will be found

mentioned in the article ARMADILLO, so that we
need not repeat them here.

There is one oilier animal, an extinct one, of the

fore foot of which we shall give a figure, because,

though the mode of its life is not known, the immense

production of some of the bones of the foot indicate

that it has perhaps been a digging animal, though it is

possible that in reality its manners may have resem-

bled those of the sloths, though what sort of trees

could have supported an animal whose skeleton makes
that of the elephant itself seem a very slender fabric

in comparison, it is impossible for us at the present

day to determine. Being an extinct animal, nothing
of it is known but the skeleton, which, however, has

been found entire in the alluvial deposits of South

America, and at a great depth below the surface,

which clearly proves that the placing of it there is by
no means a recent event. The enormous size, sin-

gular formation, and vastly produced processes of the

bones of this animal, together with the fact of its

skeleton having been found entire in the fossil state,

render it one of the most interesting of the extinct

mammalia. It is the Megatherium of authors, which

simply means,
" the great wild beast." The following

is a sketch of the foot of this animal.

There is one other digging organ which is worthy
of notice, as in the animal which we shall select for

illustration, it is not accompanied by feet in any way
adapted for burrowing, or even for simply turning up
the earth at the surface. There are several of the

digging animals, besides the common mole, that use

their snouts for assisting them in their operations
under ground ; and one of these, the star-nosed

mole of North America has the snout so pecu-

liarly formed at the extremity, that it is not easy to

say what specific purpose it serves in the economy of

the animal. The extremity of it is surrounded with

a number of cartilaginous points formed like a star,

and each capable of considerable motion. The genus,
or perhaps rather the family to which we particularly

allude, as using only the snout in digging, is the hog
family, and the common hog as the typical animal,

will serve as our example better than any of the

others, because it is very common and easily observed.

We need not say that the neck of the hog is remark-

ably strong for the size of the animal, and that it is

furnished with very powerful muscles for moving the

jaws ; for the bare inspection of the animal will at

once convince any one of these facts. The bone of

the nose is very long, and the frontal sinuses are large
and divided, or ramified into a vast number of cells,

so that there is most ample provision made for the

development of the membrane containing the olfac-

tory nerves. The rhinoceros is the only animal, the
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relative size of whose nasal bone bears any pro-

portion to that of the hog, and though it is much
stronger in proportion, it is not so much produced
anteriorly. In fact, the enlargement of this bone in

the rhinoceros answers a very different purpose from
that which it answers in the hog. In the former it

seems intended chiefly to support the horn, as it is

called, or the two horns in the species which has that

number of those appendages. This horn, or these

horns, have no core of bone like the horns of oxen
and many other ruminating mammalia. They are

wholly a production of the skin, and each may be

regarded as a great tuft of bristles, somewhat resem-

bling baleen in their texture, but far more firmly sol-

dered together than the fibres of that substance. This
horn is a terrible weapon in the rhinoceros, and the

bone is made strong in proportion to the action of the

appendage. The nasal bone in the hog has no such

appendage to support, and therefore it is lengthened,
but inferior in breath and in thickness of substance.

Its office is to support the snout and its peculiar bone,
and this, though very efficient for the purpose to

to which the hog applies it, is so far from being fit

for a weapon of any kind, that a slight blow upon it

pains the animal more than a severe one upon any
other part of its body. The snout bone of the hog
rests at its under part upon the intermaxillary bones,
in front of the sockets which receive the incisive

teeth, and at the upper part it is united to the nasal

bone by cartilage. Its distal extremity supports the

peculiar organ which forms the snout properly so

called. This is composed internally of cartilaginous
fibres, and its termination, which is nearly circular, is

flat, but slopes inwards on the under side. It is

naked and full of follicles, which keep the surface

moist, and prevent its delicacy from being injured

by long exposure to humid earth. The extremity of

it forms a kind of elevated ring, and the tissue with

which it is enveloped is most abundantly sup-

plied with nerves and blood-vessels. This cu-

rious organ is put in motion by two large muscles
on each side, the upper one inserted in the boun-

dary of the cavity which receives the canine teeth,

and the under one in the lower part of that cavity.
These muscles, as well as the muscles which work
the jaws are much larger than they are in any animal
which has the nose merely as an organ of smell ; and
their tendons divide into a vast number of fibres,

which terminate in the tissue that forms the envelope
of the snout. Those fibres take a great many di-

rections, straight, oblique, and spiral, so that the

motions which they can communicate to the organ,

though limited in range, are very various in direction.

The great supply of nerves and blood-vessels point
out the sensibility of the organ ; for though, as we
have said, we are not warranted in concluding that

nerves alone, and without the other systems, are or

could be organs of sensation, yet it is certain that

where there are no nerves there is no direct sensa-

tion, and perhaps not much sensibility. The opening
of the nostrils terminate in the disc of the snout, and
its elongation beyond the nasal bone gives farther

scope for the development of the organs of smelling,
so that it is highly probable that this sense is most
acute in the hog. The sense of smelling is not, how-
ever, the proper sense which is allocated in the disc

and naked part of the snout ; for it is also a very
sensitive organ to what is called touch. The elevated

ring with which the upper part of the disc of the
snout is furnished, and which the animal can elevate

and depress, and move in a great many ways, is the

instrument with which it "roots" or turns up the

soil. Its action is not unlike that of a plough with a

double mould board which turns the furrow both

ways, and the projecting ring performs an office

something similar to that of the cutting feather of the

sock, only it turns up the soil as well as cuts it, with-

out any necessary elevation of the head. It is in

quest of the succulent roots of plants that the hog
performs this operation, or in the wild state it is in

quest ofacorns, beech mast, and other forest fruits, which
are covered up with fallen leaves, and the mud which
is collected or produced by these. When seeking
this description of food in places where it is naturally
to be found, the hog has comparatively light work ;

but in moist places where the roots of plants are large
and succulent, its labour is more severe. Even in

such places, however, it "nozzles" away with great

satisfaction, and utters a grunt of apparent delight
when it comes to a root more rich or racy than the

rest. As the animal is not very handsome in its

form, or particularly cleanly in its manners, it is no

great favourite with any body, except those who make
a profit of it ; but still it is an animal whose economy
is worth studying, and the structure and action of

whose ploughing apparatus are highly curious. It

does its work with such apparent ease, that we are

not aware of either the complication of structure, or

the strength of muscle which it requires, but they are

both very great. The following figure affords a

slight idea of the external form of this peculiar

organ ; but its action, and the internal organisation
which fit it for this action, are both studies of in-

tricacy as well as instruction to every one who
wishes to understand the mechanical action of animals.

There is another short lesson which we may learn

from this instrument, and that is the limitation even
of the acutest senses of animals to the uses which
the animals have for them. There is little doubt that

the sense of smelling in the hog is far more acute

than the same sense in man ; and it is probable also

that no single portion of the surface of the human

body is so completely endowed with what is called

touch, as the naked extremity of this organ. But

notwithstanding this sensitiveness in both respects, it

does not extend beyond the discriminating and find-

ing of the animal's food, in either of them. The keen-

nosed hog is proverbially indifferent to the most

offensive odours ; and its highly sensitive snout can

poke about among substances which we would reckon

in the highest degree harsh and grating to the touch.

There is no feeling of pleasure or of pain resulting
from odour or from touch in the animal ; and if he

should find food in the one place, and not in the

other,
"
the reek o' the rotten fens" would be far more
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grateful to "
piggy" than all the "

spicy groves" of the

fragrant east.

In this, and it is no doubt the same in the case of
the senses of all the mammalia, there is a very marked
difference from the same sense in man ; and this

difference alone might, if properly studied, of itself

teach us that in man there is something more than

the mere animal. We too have our animal sensations,
the desires arising from which extend no farther than
the supply of our bodily wants. But in addition to

these there is something higher, more refined and ex-

quisite, and more enduring. In the case of the ani-

mals, when the sense has produced its animal purpose
it remains quiescent until that purpose demands a new
service : in man, on the other hand,

" the eye is

never satisfied with seeing or the ear with hearing- ;"

and it is after we have satisfied ourselves with the

banquet that we feel the greatest desire for the per-
fume, and derive the most pleasure from it.

Farther than this, those supplemental pleasures which
we derive from our senses, over and above what the

animal wants of the body require, are capable of an
unlimited degree of cultivation, second only to the

general cultivation of the mind in knowledge, and
second to that only because they are less general and
more immediately allied to the senses. It is impos-
sible to be endowed with the capacity of making a

comparison and drawing an inference, without per-

ceiving that there is a trace of immateriality and

consequent immortality in this; and any branch of

any inquiry is never so profitable as when it leads to

a result of this kind, because this result, independently
of its own intrinsic value, invariably heightens the

usefulness of that from which it arises.

We have gone more fully into the structure and
use of digging organs, and the habits of the animals

which possess them, than we have done into some
others which ma}' at first sight appear to be of more real

importance. We have done this for two reasons; first,

because the animals which possess them are, on account
of other parts of their structures scattered through
the system, and there is no work with which we are

acquainted, that can afford to a common reader even a

glance at them in their juxtaposition ; and secondly,
because this portion of the mammalia, from the pecu-
liarities of the races which it includes, is calculated

to give origin to many trains of thought which, from
their unexpectedness, as well as their beauty, are

eminently calculated to promote a love of nature and
a consequent desire to know it, and at the same time
lo call forth, in the most pure and lively manner, our

admiration of the power, wisdom, and goodness of

nature's Author. We regret that our limits do not

permit us to enter more largely into those specula-
tions, but as any single one of them is ample subject
for a volume, and as we must confine ourselves to a
few pages, we must leave them, and pass to another
division of our general subject.

SEC. IV. Organs of Feeding. The grand purpose
for which the mammalia, and indeed all animated

beings, exist in nature, is that of feeding, and to this

all the systems of their organisation, and even the

faculty of continuing the race in the several species,
are obviously subservient. There is in fact a very
strong confirmation of the general position, in fact an
absolute demonstration of it in this last circumstance.
Iv.ich animal is, in a state of nature, perfectly con-
stant to its species lions produce nothing but lions,

bears nothing but bears, and so on through the whole

catalogue. The mules, or mixed breeds, which are

produced between some species, in a state of domes-
tication, furnish no objection against this, for they
prove only that domestication in so far changes the
nature of the animals. We believe that there is no
recorded instance of a wild female of any species being
the mother of a mule, though there are instances of
mules between tame females and wild males. This
shows us by the way, that the instinct of preserving
the species unbroken is committed chiefly to the
female. Those crosses, even when both animals are
in a state of complete domestication, and when every
art is used to bring them about, in consequence of the

superiority of the next progeny over pure blood for

certain purposes, can only take place between species
which, in all the leading points of their organisation,
and all the essential parts of their economy, bear a
close resemblance to each other. Even when the
mule has been obtained, it cannot maintain itself for

even one successive generation. There is not a

single instance of the progeny of two perfect mules,
that is mules of the first cross, although mules are

perfect animals, as well as those of the pure blood of
either parent. Their tendency to propagate is much
weaker indeed than that of the pure animal of either

species, but though weak it does exist, and the male
will, in the language of breeders,

" breed back to the

pure blood," and the more readily the more nearly
pure that blood is. We must consider it, there-

fore, as a general law of the animal economy, that

there is in each species a power not only of continu-

ing itself by successive generations, but a power of

preserving its species pure and unmixed, which in a
state of nature is never broken in upon by contingent
circumstances.

The question naturally arises, what is the purpose
of this power ? What end does it serve in that general
system of nature, of which all the parts are so har-

monious, that each may be said to be made for the

other, as obviously as are the different organs of the
same animal ? The answer to these questions is easily

given. Every distinct species has a distinct part to

act in nature's economy, to which part it is, in a state

of nature, as strictly confined as the successive gene-
rations of each species are confined to that species.
This is clearly established by historical testimony and

by monumental record. There are countless regions
of the world from which, not only since the records
of the human race began, but within the period of
modern history, races of animals have entirely va-

nished, though they were once so numerous as to

form characteristic features of their several localities.

Within the modern period we cannot regard those
extinctions of animals as purely natural occurrences,
for man has come in to play his part ; and in very
many instances, where he did not choose to domes-
ticate he has destroyed, it may be sometimes not with
"
absolute wisdom." The bones of the animals which

speak from the dust give evidence of a more purely
natural kind, and therefore more to the purpose. We
are not to suppose that the elephant of Siberia was
exterminated by human means, or the valley of the

Ohio was less wooded or less wild when the mighty
volume of the mastodon trode its savannahs. As little

are we to suppose that those animals which are found
in the earth abundantly in many parts of Europe, and
of which the nearest living types are to be found in the

tropical parts of the eastern or western continent,

were exterminated bv human means. Animals slumber
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together in one common charnel house, deep under a

covering of earth which nature has thrown upon them ;

and so slumber in Europe ; but the living type of the

one, or the lingering species of a genus which had
once been numerous, is found in South-eastern Asia ;

that of another is found in Southern Africa, and that of

a third in South America. The}' have not yet been
met with we believe, but it is by no means impossible
that those ancient sepulchres may contain the bones
of the marsupial animals of Australia, widely as they
differ from the existing mammalia of every other

region on the surface of the globe. Those monumental
bones are, in very many of the species, found in no
stinted numbers, but in heaps which, ere the mould
covered them in the lapse of years, must have cum-
bered the surface. They have clearly perished by
what may be called the hand of nature, that is, they
have become extinct in virtue of that law which God
has given for the earth's government. That law is a

law of infinite wisdom and goodness ; and therefore,

whether the numbers of an animal have remained

stationary, whether they have increased, whether they
have diminished, or whether they have become
extinct recently or so remotely that no record of

the time remains, we must conclude that all those

changes, in every case where they have not been

brought about by the interference of man's partial
and imperfect knowledge and judgment, have been
all for the very best.

If therefore we ask why nature has blotted out, from
her living catalogue, such and such a race ? the an-

swer is plain and palpable there remained no longer

any place in nature for the exterminated species, it

had no useful office to perform for the general benefit

of the system, and therefore it was cast away as a
vain and unprofitable thing.
We have no room to enter upon the train of inquiry

to which this naturally gives rise, as to whether the

extinction of so many races of animals is an evidence

that our globe is waxing old, and must one day or

other, in spite of the powers of local renovation which
are contained in it, undergo at some time or other

that doom to which its most tiny inhabitant is des-

tined. We have adduced the circumstance merely
as a proof, the most exclusively natural which we can

have, that every species of animal has its distinct

place and office assigned it in the system, from which

place and office it can no more of itself depart than

the earth or any other planet can of itself break away
from the governing influence of the sun, and career

as a devious wanderer through the regions of space.
The continuation of the race is, as we have shown,

only to keep the necessary office in nature full, and

according as the general working of nature maintains

steadily, increases, diminishes, or abolishes the office,

the numbers of the animal remain stationary, augment,
fall off, or finally depart. The only other use, con-

sidered with reference to nature, is, as we have hinted,
the feeding ; that which the animal consumes is a

surplus which, if suffered to remain, would injure the

rest, destroy the balance, and derange the whole sys-
tem of nature. This, however, is guarded against in

the most effectual manner. In South America for

instance, the gigantic megatherium has been laid in

the dust, it may be to make room for the ox and the

horse, imported from Europe, and now the chief

wealth of the inhabitants. In other parts of the

world the change has been similar. It is the mighty
that are fallen ; and it may be that because the feeble

arm of man is unable "
to draw out leviathan with a

hook, or guide behemoth with a bridle," that those

giant creatures have been taken out of his way, in

order that he might clothe ihe hills with flocks, people
the meadows with herds, turn the furrow by the

labour of the all tractable horse, and thus subdue the

earth and reign over it, according to the arracious

promise made to him ut his creation. This is a part
of the study of the mammalia which is truly inviting,
but we dare not enter further upon it, lest it should

tempt us beyond the bounds even of rational specu-
lation.

The animal is not only useful in removing that

superfluous substance, animal or vegetable, which it

appropriates as its food, for the refuse of that food,

the portion of it which is unfit for assimilation by the

animal, together with the remains of the animal itself

after it has performed its appointed work, and ren-

dered up its life, are most useful in promoting the

growth of the vegetable tribes, which in their turn

supply the food of by far the greater number of land

animals, whether mammalia or any other class. There
is thus in the system a perfect cycle of reciprocity by
one supporting another, that other a third, the third

a fourth, and so on till, at the end of a succession

which we do not see, the last supports the first ; and
thus the system of terrestrial nature has all the sta-

bility and returning into itself which we find in the

orbit of a celestial body, at the same time that it

admits of a countless number of motions and changes.
We must not, however, endeavour to trace this

cycle in any one of the kingdoms of nature taken

alone ; for, if we do, error must be the inevitable

consequence. There neither is, nor can there be, a

complete chain or circle of succession in any one of

the kingdoms, into which, for convenience of study,
we arrange the productions of nature. The chain to

which we allude is not confined to the mammalia, or

to animated nature taken in its utmost latitude. It

extends to the earth, the air, and the sea, in all their

successive phenomena, whether momentary, diurnal,

annual, or for longer periods of time ; it extends to

the sun, whose influence furnishes the grand stimulus

to the whole system of sublunary things ; it even ex-

tends, though by fainter shades shades not traceable

by us, to the whole solar system ; and by shades

fainter still, from that system to the whole material

universe, the conception of which is infinitude to the

human mind.

Thus, it has always happened, that when a zoologist,

a botanist, or any other labourer in one detached

portion of the great field of nature, has attempted to

trace a regular succession in the productions of that

portion, from the most simple to the most complicated,
it has invariably been a failure, and wherever there has

been candour enough to own it, the breaks in the

pretended chain have been more numerous than the

continuities. The balance and perfection are in the

whole; and in order to preserve these, one depart-
ment must necessarily be frequently breaking in upon
another, and the grand innovator time changing the

whole, by degrees too slow no doubt for our perceiv-

ing them by immediate observation, but still not the

less certain upon that account. A very little reflec-

tion may suffice to convince any one that it cannot

be otherwise. The whole, however extensive it may
be, must partake of the general characters of the

parts of which it is made up. Now there is no indi-

vidual production of nature which is not in a state of
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constant change. The progress of this change, so as

to be perceivable by us, may require a longer or a

shorter time, a moment for instance, for the appearance
and reappearance of the lightning's flash, and millions

of years (we know not how many) before a world or

a system of worlds shall require to be renovated.

But still it is sound philosophy to conclude that as

are the parts so must be the whole, and the difference

is a question only as to time.

Some such general views as these are necessary to

put us on our guard, when we endeavour to examine
the natural uses of the productions of nature; and
when we attempt to define one production as the

used and another as the user, we bring ourselves

under the lash of the philosophic satirist :

Proud man exclaims, "see all things for my use !"
" See man for mine," exclaims a pampered goos !

With the understanding that the great use of the

animal to nature is its feeding
1

, and the reciprocal use
of nature to the animal is the food and the other

means of life which the animal affords, we may pro-
ceed to take a brief glance at the feeding organs in the

mammalia. Those organs may be conveniently divided

into three sections : Organs of prehension, that is,

organs for bringing the food within the possession of

the animal after that animal has, by means of its

organs of locomotion, arrived at the place where the

food exists. Organs of preparation, or those by means
of which the animal dresses the food so as to be fit

for the ultimate process of being changed into the

substance of the animal. Organs of assimilation, in-

cluding the stomach and intestinal canal, and also the

various apparatus through which the chyle or pre-

pared food passes, before it mingles with the blood of

the animal. The succession here might indeed be
carried much further than the three steps which have
been enumerated ; for we might at least attempt to

ascertain by what organisation and what process the

food of the animal, which enters the blood apparently
as one simple substance, is changed into each of those

numerous textures of which the body of the animal is

made up. Here, however, we fall upon a difficulty
the solution of which is beyond the reach of the

human powers ; for these operations have no appa-
ratus other than the organ which is formed ; and
therefore each of them involves the question of the

principle of life, a principle of which, in any thing
but its mere phenomena, we must remain for ever

ignorant.

Organs of Prehension. Of some of these we have

already spoken, when noticing the other functions

which they perform, and which in many instances are

their predominating, or more essential and appropriate
functions as for instance, the paw of the ape, though
the animal may seize its food with it, is yet more
useful to it in a state of nature, in climbing; to the

place where that food is obtained. Those which we
have noticed under their prehensile function, as simply
taking hold, we shall not again repeat ; and thus the

subjects of our present remarks will be reduced within

a much narrower compass. They will fall under the

following heads : prehensile noses, prehensile lips,

prehensile teeth, and prehensile feet ; it being under-

stood, in the case of the last, that the foot is used

exclusively in seizing the food.

A prehensile nose, or proboscis, as it is termed, is

a rare organ among the mammalia ; the only instance

in which it decidedly appears being that of the ele-

phant. In both the'Asiatic and African species of

that splendid animal, the proboscis is, however, one of

the most important organs of the whole range of the

mammalia ; and it may with truth be said, that while

no organ is more perfect in its structure, there is none
for which the possessor is so totally without a sub-

stitute. In this, of course, we allude to external

organs, for if any of the internal organs of an animal
is entirely destroyed or removed, that animal must

perish as a matter of course. Among the other

mammalia we scarcely know of any external organ
for which there is noisome substitute, so that, however
severe may be the privation, and however great the

inconvenience, which the animal suffers from the want
of it, still it is not utterly wretched, the functions of

life can still be carried on, and various actions can be

performed by the other parts of the animal, the per-
formance of which, in ordinary cases, devolves entirely

upon the one which in the case of the mutilated animal

is wanting.
We have remarkable instances of this in the human

subject. There are many instances recorded of per-
sons who, being entirely deprived of sight from their

infancy or from a very early period of life, yet acquired
so much acuteness and tact in the remaining organs
of sense, that they not only performed many opera-
tions which are usually supposed to depend entirely

upon sight, but actually excelled in the performance
of them.

The proboscis of the elephant is perhaps the most

extraordinary instrument in the whole range of the

animal kingdom, and we could not name another

which is of such essential and indispensable use to its

owner. Deprived of this the elephant would be

utterly helpless, incapable of either eating or drinking,
and therefore unable to live. Why the largest of the

land mammalia should be thus exclusively thrown

upon a single instrument for the supply of all its

wants, craving in proportion to its size, is a singular

question in physiology, but it is one which we are

quite unable to solve. From the fact, however, of

there having been, in former times, an elephant in

the polar countries, from the probability that the

megatherium may have been a proboscised animal, and

from the fact that the native grounds of the existing

elephants both of Asia and Africa, have been nar-

rowed within the period of recorded history, we must

conclude that the elephant, in its proper nature

belonged to a state of things which is now passed or

passing away ; and that in the forests near Chitta-

gong, and by the streams of Southern Africa, the

elephant stands monumental, to tell the tale of a state

of things of which we have hardly any other living

record. These are matters, however, into which,

though fancy tempts us on, philosophy is unable to

follow ; and therefore we must let them remain in

the class of what must be admired but cannot be

understood.

Still, even within the limits which our examination

can reach, and where fact and fancy go hand in

hand, the proboscis or trunk of the elephant is a most

extraordinary piece of animal mechanism. Hands,

clutching paws, feet for holding on, prehensile tails,

and all other working structures of animals with which

we are acquainted, follow one general law. The
basis of these consists of bones, and those bones give

origin and insertion to the different muscles by which

the action of the parts is produced. But the trunk of

the elephant sets this which we would be apt to
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consider as the fundamental law of animal mechanics
at perfect defiance. It contains no bone upon which
a muscle can be inserted ; and yet it is capable of

more varied motion than any other organ in the whole

range of the animal kingdom. Nor need we wonder
that the animal should take the utmost care to protect
this instrument from those predatory animals by
which it is occasionally assailed, because injury to

this would be far more fatal to it than injury to any
other part. Hence we find that when the elephant
is compelled to submit to the spring of the tiger, it

preserves its trunk with the utmost solicitude, and if

it cannot receive the enemy upon the tusks, which
are its natural defences, and placed in the same plane
with the trunk, one on eacli side, as if they were

expressly intended for defending that, it receives him

upon some part of its body, where it can instantly

lounge down and crush him under the ponderous

weight of its body.
The trunk consists of a double tube or canal, being

a continuation of the nostrils, lined with a fibro-ten-

dinous membrane, the perfect ilexibility of which is

secured by a number of follicles which open on the

surface, and constantly discharge a lubricating fluid.

The canals of the trunk do not pass directly to the

lungs of the animal, but have various flexures ; and
at the proximal extremity of the organ there are

placed tendinous valves by means of which the pas-

sage to the lungs can be opened or shut at pleasure.

Externally, the covering of the trunk, especially at

its distal extremity, is a very keen organ of touch ;

and the termination, which consists of a prehensile lip

and a finger-like projection, can pick up the smallest

substance with all the neatness of a hand, while the

organ altogether can perform many offices which no
hand could possibly perform.

The interval between the two tubular openings of

the trunk, and also the walls which surround them,
are made up of fasciculi of muscular fibres, which,

though they appear, generally speaking, to stretch

longitudinally, are capable of moving in all directions.

There are, generally speaking, four principal muscles

in the organ, which are inserted, the two large ones

on the frontal bone and the upper part of the bone

of the nose, and the two others on the maxillary bone

before and under the eyes. None of the other ani-

mals, which have a motion of the nose, have any
thing like such powerful or produced insertion upon
the bones, as is possessed by the elephant ; and it is

this firm basis which gives support to the very extra-

Ordinary motions of the trunk. The tapir makes a

slight approximation in this respect, but even it is

nothing to the elephant, which must thus be con-

sidered as standing alone among living animals, and

pointing at habits and at a locality which are as

peculiar as the animal itself.

Each of these pairs of muscles is composed of two
kinds of fibres, the one placed longitudinally, and the

other radiating in a transverse direction. These are

so inserted in the external membrane of the trunk,

and in the membrane which lines its two cavities

internally, that, though they give it every sort of

motion in extension, in contraction, and in flexure,

they do not diminish the size of the internal openings,
which remain the same in all the variety of its motions.

Internally it may be considered both as a drinking
horn and as a watering machine. It takes in a con-

siderable quantity of water, pure if for the drink of

the animal, but mixed with mud if for the purpose of

ridding it of flies and other insects which annoy the

skin. In taking up water of either description, it is

drawn by suction as far as the valves at the base of

the trunk ; but these are closed the instant that the

water reaches them, and thus not a drop can pass
from the trunk into the lungs of the animal. When
the water is lor the purpose of drinking, the head is

elevated, the trunk recurved till the extremity of it

enters the mouth ; and then an expiration of the air

from the lungs opens the valves and discharges the

water with no inconsiderable force. If, on the other

hand, the object is merely to cool and refresh the

skin, successive trunksful of water are projected over

it with no inconsiderable force, and with as much

certainty as if they were projected by a garden
engine ; so that, by means of this instrument, the ele-

phant can remove annoyances from its skin with more
ease and certainty than can be done by any animal

which has merely the use of its mouth and paws.
The localities which elephants inhabit in a state of

nature require such a provision as this. They are

the most fertile parts of tropical countries, rank with

tall vegetation, abounding in moisture, and by neces-

sary consequence infested with insects. When we
see an elephant which has been for some time exposed
to the dry and cold air of our climates, its skin appears
wrinkled and shrivelled, and we are apt to imagine
that it is entirely destitute of feeling. This, however,
is quite a mistake ; and it appears to be a very gene-
ral law in the character of the mammalia, that the

sensibility of skin is in proportion to its thickness.

This holds in the human subject as well as in every
other ; for we find that the skin of the palms of the

hands and the soles of the feet, which is, generally

speaking, the most sentient in the body, becomes,
when indurated with tannin, as thick as the hide of a
buffalo. There is another circumstance which shows
the great sensibility of the skin of the elephant, and
that is the singular power of the sub-cutaneous

muscles. The action of those muscles, without the

stirring of a single limb of the animal, or even without

any specific motion of the body, is quite sufficient

not only to rid it of any common incumbrance, but

to shake off a beast of prey when clutching with its

feet and grasping with its teeth. This is the ordinary

way in which the elephant gets rid of any animal

which attacks it ; and the moment the attacker is

thrown off by this singular movement of the skin, the

elephant is ready to fall upon him or trample him to

death.

It is in the finding of its food, however, that the

efficiency of the elephant's trunk most remarkably

displays itself, and displays the function not only of

one hand, but absolutely of a pair of hands. While
one part of it coils round a branch and brings it down,
the other part lays hold of the leaves on the extremity,

pulls them off, and conveys them to the mouth ; and
thus the elephant can feed upon vegetable matters

higher above the ground than any other animal. Nor
is the efficiency of this curious instrument confined

to such operations as these ; for in the arid season,

when the ground vegetation is burnt up, and all that

remains on the surface is a few withered stalks of

grass, almost as hard as wire, the trunk can be applied
in collecting them with a neatness which no hand can

accomplish. It sweeps like a broom by its lateral

motion, and coils as lithely as a serpent ; and when
it has swept the dried grass in sufficient quantity, it

can form it into a little bundle and convey it to the
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mouth, in a manner to which there is no parallel in

the rest of animated nature ; and thus independently
of its supposed sagacity, the accounts of which have
been often greatly exaggerated, the elephant is, in

respect of mechanical structure, among the most
wonderful of all the mammalia.
The foot, clumsy as it appears, comes wonderfully

in aid of the trunk in some of the nicer operations.
This foot can in no respect be compared to a hand,
for the toes are completely enveloped within the

the thick skin of the member ; and to external ap-

pearance there is no organ in the whole animal king-
dom more clumsy and ungainly than the foot of the

elephant. We must not, however, judge from mere
external appearances when we wish to ascertain what
an animal can perform ; for this foot of the elephant,

clumsy as it seems to be, and incapable as it is of

performing the ordinary operation of grasping, is not-

withstanding a very ready instrument. The animal
can press down a branch with it, or hold on a tuft of

grass to prevent its being drawn out of the ground,
while the trunk twists oh" the eatable part as neatly
as if it were cut oft' with a pair of scissors. In tame

elephants which have been taught to uncork a bottle

of water and swallow the contents, we have a beau-
tiful instance of the manner in which the foot and
the trunk work to each other. The bottle is taken

by the trunk in a coil near the extremity of that

organ, and carefully conveyed under the side of the

foot, where it is invariably placed in a direction

nearly perpendicular and with the cork uppermost.
The lip and finger of the trunk are then applied to

it ; and however small the portion of cork above the

neck of the bottle is, they seize it so tightly that by
the twisting motion of the oblique muscles they twirl

it out almost exactly in the same manner as would
be done by a cork-screw. After the cork is extracted,
the animal brings the bottle to an upright position, and

coiling the trunk round it conveys it to the mouth with-

out spilling a single drop. The mode in which this is

done is well worthy of attention, as showing how
very wonderful an instrument the trunk is, and how
much superior it is even to the human hand in the

universality of its motions. Generally speaking, the

most powerful curvature of the trunk is downwards,
as that seems to be the mode of its action in taking
the food of the animal when in a state of nature.

With the water bottle, however, it can have a lateral

motion, and so balance the bottle as that not a drop
is spilt until the mouth is reached, though when that

is arrived at, the bottle is inverted in the neatest

manner. It is not easy to explain, or even to under-

stand the singular mode of the coiling of this curious

instrument. It does not lay hold by a single part, and
so convey food to the mouth as is done by the hands
or paws of those animals which use these instruments
in feeding ; for the elephant can advance the coil on
the trunk, and keeping firm hold of a bundle of grass
or any other substance which it wishes to convey to

the mouth, it can roll it upwards in the coil, while the

lip and finger of the trunk are kept ready for seizing
some new object.

It would be utterly impossible for any organ com-

posed of jointed bones to perform any thing like the

number of motions of which the trunk of the elephant
is capable. Generally speaking, all articulated organs
have one principal plane of motion, and out of this

piano they move feebly and unstably. The only
way indeed that free motion of bones in all directions

can be produced is by ball and socket joints, and
these joints never can have a steady motion in any
one direction, unless that in which antagonist muscles
of nearly equal power are applied to them. There can-
not be many pairs of such muscles applied to any one
joint, and this is the reason why, in the knee and
elbow joints, the oblique or rolling motions are effected

by the application of a second bone, the action of
which turns the joint round upon the centre of the

principal one. The spines of the cartilaginous fishes

make a slight approach to the trunk of the elephant,
but even in them it is only a slight one, for the bone

though flexible, is still much stiffer than cartilage,
and besides it has the disadvantage of being internal
or central of the muscles which move it, and thus
those muscles have to act at the greatest disadvan-

tage. The trunk of the elephant, on the other hand,
has a structure resembling that of the invertebrated
animals in which the muscles are inserted on the
skin or crust, and thus act directly and to their full

extent, without any loss of power.
It is not a little singular that, in the largest and we

may add the rarest of the mammalia, and one which

possesses so much intelligence and resource as are
found in the elephant, we should, in its most im-

portant organ, have a complete departure from the

ordinary mode of organisation among mammalia, and
the part be as it were, thrown among what we are
accustomed to consider inferior classes of animals.
The mollusca and the annelids: are the animals which
in their structure come nearest to the trunk of the

elephant ; and when we examine the extensions and
contractions and the various flexures of a worm or a

leech, or of a slug, which are all produced by internal

muscular effort without the assistance of any bones,
we have before us no bad type of the action of the

elephant's trunk. It is well known that a common earth
worm can bore its way by muscular exertion alone,
where the strength of none of the mammalia could
enable them to follow it ; and it is equally well
known that no aperture is too small or too sinuous
for preventing the passage of some of the leeches,

especially of those ground-leeches which inhabit the
eastern Archipelago in myriads, and are such torments
to the inhabitants during the rainy season by crawling
up their legs and sucking their blood at every pore.
But these are motions of the whole animal, and not
the working of a part ; and even in their particular
motions they are excelled by the trunk of the ele-

phant. In their muscular action, whether it consists

in extension, in contraction, or in flexure, the muscle

passes fairly from side to side, through the centre of
the body. The two tubes by which the trunk of the

elephant is perforated, give it an advantage over all

animals, or parts of animals which have the muscles

extending the whole way from side to side. The
internal sheath of the tubes, and the external covering
of the organ, afford (as there are two tubes), nearly
three times as much insertion for muscular fibres as

there is in an animal which has its muscles extending
from the covering on the one side to the covering on
the other ; and while both the external and internal

coverings of the trunk are endowed with a very high
degree of sensibility, both of them are joint all over,
and one cannot help feeling admiration at the few
words in which the inimitable Bard so perfectly cha-
racterises the elephant when he simply says, that it

" Twines its lithe proboscis."

It is true that the most powerful action of the
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elephant's trunk is in the mesial plane of the animal's

body ; and that, as is the case with all actions of the

the body and head of mammalia, it is most energetic
in the downward direction, or in drawing

1 substances

towards the mouth of the animal. Still, however, it is

capable of motion in many directions, and those
varied motions increase towards its distal extremity,
so that that part of it can turn like a serpent.
The muscles bjt which these motions are brought

about have their origin in the individual h'bres, in the

cartilaginous lining- of the nasal tubes, and they
have their insertion in the skin of the organ, which is

also h'rm and cartilaginous, in order to allow them
a proper base for support. This transverse position
of the fibres in these muscles is absolutely united with

the longitudinal one, extending all the way to the

bones of the face, upon which the bases of the great
muscles are inserted. This produces a double mus-
cular action, of which we have hardly another example
in the whole organisation of the mammalia. The

oblique fibres draw the two integuments together with

a twisting motion, and the longitudinal fibres being
united to them by cartilage, pull them in a proximal
direction, much in the same manner as the hand pulls
the string in drawing a bow. It is not easy to esti-

mate numerically the force which those muscles

possess ; but we may state generally that it is more
than double of what could be exerted by the same
mass of fibres, if those fibres were all exerted in planes

parallel to each other, and their action were confined

to that simple shortening which is the operation of

ordinary muscles. It is sufficient to mention that,

when the longitudinal fibre draws the oblique one,
then comes into operation that mechanical power
with which sailors are so well acquainted, which is

technically known by the name of the swig or rope

power, and consists in pulling down the middle or

bight of a rope, by which means it may be rigged
far more tightly than it could be by any mechanical

power, however great, applied simply at one end.

The great strain of the rope in swigging is upon the

two extremities to which it is fixed ; but there is a

peculiar combination of leverage and elasticity pro-

pagated along both ends from the bight ; and this

telling upon the oblique fibres in the trunk of the

elephant, and pulling the external and internal inte-

guments closer together, produces an absolute length-

ening of the member, although the longitudinal fibres

acting alone would tend to shorten it.

In these muscles, indeed, there is a very wonderful

combination of general and individual power, so that

while the whole trunk acts in a particular manner,
the individual parts of it have their specific actions

at the same time, and it twines about with even more

flexibility than a serpent, at the same time that its

strength and quantity of substance increase so beau-

tifully from the extremity to the insertion on the bones

of the face, that it is really more stable in all its

varied motions than any organ which could possibly
be formed of internal jointed bones with muscles

applied to them. Nor is this the most extraordinary

part of the structure, curious though it is, for the

trunk is absolutely stronger than if it were composed
of one entire solid. Every one in the least acquainted
with mechanics must be perfectly aware that, within

.certain limits, a hollow tube is much stronger than a

solid of the same quantity of matter. This arises from

the resistance of four surfaces to a cross strain ; and

as the resistance in the case of a tube is merely a

dead or passive resistance, while the resistance of the

elephant's trunk is an animal or active one, there is

in the trunk a very great advantage over every thing
which can result from anything connected with inani-

Trunk of African Elephant.

mate matter. We must, however, take leave of this

extraordinary organ, and as no illustration can convey
an adequate idea of its action, it being impossible to

represent motion by a drawing, we shall content our-

selves with giving two simple cuts, one representing
the trunk of the Asiatic elephant and the other that

of the African.

Trunk of Asiatic Elephant.

We may however remark, in passing, that the trunk

is supplied with two distinct kinds of nerves ; that

the one set are branches of the facial nerves, and

may be regarded as more immediately concerned in

what may be considered the vital or involuntary
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actions of the trunk, while the others are branches of

the filth pair, or nerves which supply the organs of

sensation.

The next organs of prehension, or seizing the food,

to which we shall allude, are the soft parts of the

mouth, of which we need not add that the chief are

the lips and tongue. In carnivorous animals, and,

generally speaking, in animals which seize their prey
with teeth, there is very little motion in the soft parts

of the mouth ; and in some the most powerful action

of the lips is that which draws them away from the

teeth, in order to expose these more completely to

the work which they have to perform, of which we
have a familiar instance in the snarling of a dog. In

grazing animals, on the other hand, both lips and

tongue are always more or less prehensile. In those

pachydermatous animals, which do not root up the

earth like the hog tribe, there is always a good deal

of prehensile motion in the lips, especially the upper
one. The rhinoceros, the tapir, and even the hippo-

potamus afford examples of this prehensile lip, more

or less conspicuous in the different genera, but in no

case amounting to an independent prehensile instru-

ment like the trunk of the elephant; the most efficient

of them are merely auxiliary to the mouth in gathering
in the vegetable matter which is cut from the surface

of the ground by means of the teeth, or in bringing
more elevated vegetation downward, so that these

instruments can divide it. There is less of this action

of the lip in the rhinoceros than in any other animal

of the order ; and the rhinoceros requires it less,

inasmuch as its chief food is torn by the very power-
ful teeth with which the jaws of the animal are

furnished.

The ruminant animals have also some prehensile
action in the lip, and they have more in the tongue
than any of the pachydermata. Perhaps the most

remarkable instance is that of the giraffe, which,

while it has the lips capable of seizing and conveying
into the mouth the leaves, twigs, and other vegetable
substances upon which it feeds, has the tongue a

directly prehensile instrument, with which it can seize

a branch of a tree and bring it down till the leaves

are within reach of the lips.

There are some adaptations to locality in these

parts of animals which are not unworthy of attention;

and they are the more worthy of this attention,

inasmuch as the larger mammalia, which feed upon
vegetable matter, are the grand indexes to the vege-
tation of a country, and through that to its general

physical character, as respects its value for human
cultivation or the reverse. One of the most valuable

of these indications is, that the country furnishes a

supply of food for these larger herbivorous mam-
malia, which are the most profitable, on account

of their milk, their labour, and the value of all the

parts of their structure ; and also from the great
return which such animals make to the soil on

which they feed. Hogs mangle the surface, and

the rodent animals, even when they do not bur-

row, spoil the vegetation. It is therefore of use to

attend to the modes of feeding. If the animal subsists

chiefly by browsing the short herbage of upland
downs, and other places of a similar description, there

is little prehensile motion either in the lips or the

tongue ; and the sheep and goat may be regarded as

examples of this kind. If again the animal grazes the

taller vegetation of meadows and other fertile places,
the tongue has more prehensile action, and it sweeps

round to gather the herbage as it is divided by the

teeth. The whole of the ox tribe furnish examples
of this mode of action. If again the animal has,

either habitually or seasonally, to gather the dried

grass from the surface of the ground, the lips have

more prehensile motion, as we find exemplified in the

horse and the ass. Yet again, if the animal is habitu-

ally or seasonally reduced to browse trees, in conse-

quence of the disappearance of surface vegetation
from its pasture, it has the lips and also the tongue
still more prehensile, as we find exemplified in the

camel, and still more decidedly in the giraffe.

There is not only this gradual adaptation in these

grazing animals to the peculiar nature of their diffe-

rent localities ; but the whole organisation of the

animal corresponds with this. The lengthened neck

and comparatively small head of the camel and the

giraffe, and also the free motion of their fore leg?,

and the extent to which they can stretch these from

each other when circumstances render it necessary,
all tend to enable the animals more conveniently to

find their food, whether they are obliged to seek for

it above or below the ordinary plane of the body.
We shall now take leave of those parts of the

head of the mammalia which, with the exception
of the teeth, are the principal organs of that part
of the body used in seizing food. There are no

doubt various other animals which have the tongue
extensible a considerable way beyond the ribs,

and capable of some prehensile action. This is

the case with the bear, which is in the habit of

reaching the sweet juices of vegetables in the tubes

which contain them, after the animal has divided a

portion with its teeth, in order to procure their

admission, and which also by the same means get at

honey in the holes of old trees, which they are in-

capable of reaching directly with the mouth. The
ant-eaters have also this faculty to a considerable

extent ; but as their object is not to lick up substances

with the tongue, but to possess themselves of insects

and their larvae, their tongues are furnished with a

viscid secretion to which the insects adhere, as they
do to a similar substance on the tongues of birds and

reptiles which, like the mammalia in question, feed

upon insects.

There is another portion of the organisation of the

ant-eater, which aids the prehensile tongue in the

capture of the animal's insect-food ; and without this

the power of the tongue could not be effectually

called into operation. That to which we allude is

the fore-paw of the animal ; and, in order that it may
be better understood, we have given a bird's-eye view

of the anterior part of the animal, together with the

skeleton of the fore paw, which will be found at

page 163.

It will be borne in mind that this animal is entirely

toothless, incapable of biting, or of offering any
violence to an animal so large as a mouse; yet one

of the species at least is an animal of considerable

size, being more than four feet long in the body, and
two feet and a half in the tail ; but it is a very slow

and inefficient walker. From its large size, it must

require a considerable quantity of food ; and as that

food consists of very small insects, the finding of it

must be attended with no inconsiderable degree of

labour. Now, whatever may be the kind or quantity
of food necessary for any animal, the organisation of

the animal is in every case the best adapted for find-

ing that food in all the three parts, of getting at the
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situation where it is, taking possession of it, and turn-

ing it into nourishment. Hence it' we find that the

locomotive powers of the animal are slow arid imper-
fect, we invariably discover some other more fully

developed part of its organisation, which compensates
for its deficiency in this respect. The ant-eaters form
no exception to this. They are deficient in loco-

motive power, and they are destitute of teeth ; but

we find an ample compensation in the peculiar form

and enlarged processes of the bones of the fore-paw.
The scapular bone has prominent ridges upon it

which give it a firm embedment among the muscles ;

the articulation of the head of the humerus is very
free ; and there is hardly another of the mammalia in

which the processes on this bone are so well adapted
for the insertion of powerful muscles. The elbow

joint has also great power, and the projecting head

of the ulna affords a lever from which a very extra-

ordinary twisting motion can be given. The position
in which the head of the animal is shown may be

regarded as that of repose, or of the slow motion of

the animal. In this state the powerful claws are

folded down partially on the sole of the paw, and

seem quite helpless, and indeed useless for any ordi-

nary species of motion. If indeed we were to esti-

mate this animal as the standard of walking animals

which have to range over a great extent of surface

for subsistence, we should feel disposed to assign to

it that degree of deformity and imperfection which
some authors have assigned to the sloths. When,
however, we take the nature of its locality into con-

sideration, as well as its structure, we find that no
animal is more completely fitted for its place in nature.

Indeed if we take the trouble of observing how strong
and well made out in all their parts the bones of the

fore-arm are, it is impossible for us to suppose that

such a perfect instrument could have been formed

without an adequate purpose. One of the toes, the

middle one, and also the claw upon it, is much larger

than the others, which can be regarded as little else

than lateral supports to this most powerful one ; and

in some of the species, or at least in animals of analo-

gous habits, the number is reduced to three, or even

to two. This, however, allows of no inference against
the strength of the organ ; for nature, like an engineer
of the most consummate skill, concentrates her work

upon a single part, when she is to work to the utmost

of her strength.
The lateral toes on each side are, as will be seen,

gradually shorter the one than the other, so that they
form excellent supports ; and the carpal bones are

almost as perfect as those of man himself. We can-

not call this instrument a hand, because it is not

adapted either for grasping with the fingers or for

clutching with the claws ; but notwithstanding this it

is not only a hand for the purposes of the animal,

but a hand ready armed with a tool by nature herself.

When the animal reaches an ant-hill, or the colony
of any of those analogous insects upon which it feeds,

the paw is extended, and the toes and claws bent, so

that it advances like a hook ; and as, from the short-

ness of its legs and the length of its body, the animal

has a remarkably firm base upon the ground, the

hook of the paw" is drawn through the substance of

the ant-hill wilh much more force than a man could

draw a hoe wilh a single prong. The twisting mo-

tion of the elbow joint comes also into play ; and

altogether the breach which a single stroke makes in

the ant-hill is much greater in proportion than that

which an ordinary breaching battery could produce
in a fort in the course of a day. The insects upon
which the ant-eater feeds build their habitations with

no small degree of labour ; and they are seldom
backward in defending them from aggression, or iu

making repairs where injury has been done. From
this disposition of theirs, they throng to the breach
made by the ant-eater iu myriads ; and the animal is

enabled to transfer them to its mouth in great num-
bers, and with a rapidity which is hardly equalled in

the feeding of any other animal.

Claws used for such a purpose as this require to

have keen points, because the places which they
attack are often very much indurated in the surface.

The length of claw necessary to perform the opera-
tion of the animal properly, and also the position
which it has to assume in the performance of it, are
both incompatible with a retractile claw like those of

the cat family ; and yet the point has to be protected
from the injury to which it would be liable if its point
came to the ground in walking. Not only this, but
the claw is not in any animal a proper base to start

from in walking ; and accordingly those clawed

animals, which are the most decidedly digitigrade,

always spring and also receive themselves upon the

pads on the under parts of the feet, and never upon
the claws, or directly upon the bones to which the

claws are immediately attached. Whenever an ani-

mal springs from a hard point of rest, covering the

extremity of the foot, that point of rest is invariably
a hoof embracing the terminal bone or bones all

round, and never a claw.

The flattened claws of the more characteristic bur-

rowing animals, which are necessarily worn in the

operation of digging, form no exception to this ; for

if the animal has the claws of moderate length and is

digitigrade, the walking is performed on pads ; and
when the claws are very long, the foot is plantigrade.
The length of claws, and the free motions of the

bones of the paw which are required in the case of

the ant-eater, are not compatible with even an ordi-

nary plantigrade motion ; and therefore the position
of these animals when only the leg is brought into

action, and not the paw, for its peculiar purpose, the

foot is turned on the side as represented in the sketch

above given. These ant-eaters are very peculiar
animals, but they are not more peculiar than the

localities which they naturally inhabit. These are

the close and marshy forests of South America, in

which insects swarm by myriads, and where, were it

not for such animals as these, the insects would

speedily get the better of every other tribe of animals,
and the forest would be changed to a desert. They
are necessary in these seasons, because the substance

which they consume would be equally destructive if

allowed to accumulate beyond a certain extent ; but

the law of nature controuls both, and sets regulations
over them which adapt with the greatest nicety their

numbers to the necessity there is for them.

There are in the American continent the remains
of a race of animals of far more ample dimensions

than the ant-eaters, but still bearing some resemblance
to them in the structure of the teet. We have

already introduced a sketch of the foot of the mega-
therium, the most gigantic of these animals of which
we have any acquaintance ; but, to save reference,
we repeat it from a different specimen.

It will at once be seen that, though we have no

personal knowledge of the habits of the owner of this
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toot, they must have been very different from those
of the ant-eater, though there is too much production

of the bones of the toes for allowing us to suppose
that the foot had not some other function than simply
that of walking. The foot is indeed well made out

both in the form and the number of its bones ; and
when clothed with the soft parts and their integu-
ments, it must have formed a very good support upon
soft surfaces, even to a very ponderous animal. The
great strength of the bones is, as will be seen, towards
the extremities ; and the claws must have been of

moderate dimensions, so that the animal could walk
on the entire flat of the foot ; and to enable it to do
this the better, there is some approximation to a heel

bone, though it is very impert'ect as compared with
that of the human foot. It is a portion of the fore

foot which we have represented ; but the hind one
does not differ materially, except in having the toes

turned outward, which position would have been cal-

culated to give still greater stability to the animal.
We cannot of course speak positively as to the use
of this foot, or guess at the economy of the animal,
further than it has obviously been a vegetable feeder ;

and though it has sometimes been supposed that the

feet have been used in digging the roots of vegetables
from the marshes, we can have no certainty upon this

point ; neither do we know whether the animal was
or was not possessed of a prehensile proboscis. The
teeth are flat on the crowns, like the cheek teeth of

the elephant, which are the only teeth that it can use
in the grinding of its food ; but the row is continued

quite round the front in both jaws, and thus the ani-

mal would have been capable of dividing vegetable
matter, which, from the great size of the bones of its

head and their numerous processes for the insertion

of muscles, there is little doubt, with a force unknown
among the living mammalia.

The megalonyx, the remains of which have been
met with in North America, though never in such

perfection as those of the last mentioned animal
have been in South America, lead to the supposition
that, if really different animals, they must have been
similar in their habits, though we of course are not
better acquainted with the habits of the one than
with those of the other. None of them belong to

that period or condition of the world which comes
within the scope of our authenticated history ; and
therefore it is probable we must for ever remain

ignorant both of them and of the changes of the
countries which they once inhabited, which have
been taking place during the lapse of probably very
many centuries. We know enough of these animals,

however, for enabling us to conclude with perfect

certainty that they have been both, strictly speaking,
vegetable feeders, slow and unwieldy in their motions,
and neither disposed to offer injury to any other ani-

mal, nor capable of doing so, unless in defending-
themselves against enemies, with the means of which

vegetable feeders are provided very nearly in the

proportion of their size.

Among the feet of animals which assist, partially
at least, in the taking of their food, we ought to have

given some slight additional account of the foot of
the elephant. Its foot is well made out in the bones,

although the parts are much concealed by the thick

and loose skin by which it is enveloped ; and the
animal can readily turn it to account, both in holding
on upon the ground, in the use of the trunk, and

bending branches till they can be reached by that

very singular organ. The foot of the elephant is not,

however, a prehensile foot in any of the ordinarv

senses of the word, inasmuch as the animal can nei-

ther seize any portion of its food with it, nor convey
any substance to its mouth. It is a very firm organ
of support, but this is its proper function.

The feet of the extinct animals of America bear
some resemblance to the foot of the elephant, but not
much. In the elephant's foot the last phalanges of

the toes are but little produced, while in the American
animals they greatly exceed all the others, and are
the portion upon which the great strength of the foot

appears to be concentrated, while in the elephant the

concentration is on the centre of the foot, and the
bones of the ankle stand nearly perpendicular the

one over the other.

We shall now offer some short remarks, and give
one or two illustrations of prehensile feet of a very
different character, form, and use, from those to which
we have hitherto alluded ; we mean those feet which
are adapted for the capture and for the rending of

living prey. The cat tribe are the characteristic

animals of this description, though there are some
which perform the same action in a slighter degree.

The leg and claw of the Lion.

We shall therefore confine our observations to tnem,
and chiefly to the lion, as at once the most powerful
and the most typical of the whole. In the preceding-
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cut we have given a representation, both of the form
of the muscles in the leg of the lion, which perform
the grand or general movements of that organ, and
also of the particular formation of the toe of the lion,

in consequence of which the claw when not in use is

so perfectly protected from injury, and yet enabled
to act so readily and so powerfully when the wants
of the animal require it.

The one of these figures represents, as well as it

can be done in a small sketch, the various muscles,

together with their tendons and ligaments, which
work the claws of the lion's fore paw ; and this paw,
although the hind one is also powerful, is by far the

most efficient in the economy of the animal.

Upon examining that portion of the cut which

represents the full length of the claws (though the

integuments are in great part dissected away), and the

wrist and greater part of the form arm, it will be
seen that in the form and arrangement of the muscles

there is no inconsiderable resemblance to the human
arm. We might have been prepared to expect this

from the analogy ; because, though the paw of the

lion is not only a better walking instrument than the

human hand, but is really a very efficient instrument
for this purpose, yet walking is far from being its

only or even its chief operation. The paw of the lion

no doubt conveys him to the place where his prey is

to be met with, and he runs moderately fast, and
struts and stalks on his slow march with all the ma-

jesty of a Hercules ; but notwithstanding this, the

muscies on the fore arm of the lion do not take a

leading part, or even very powerfully assist in the

walking motion. Their purpose is the working of
the paw, the extensors on the upper part and the

flexures on the under, just as in the human arm.
Those great muscles, as will be seen in the figure,
have all their tendons bound round with a very firm

ligament, which forms a separate pulley for each, and

they have a farther tendinous pulley between that and
the claws. One part of the action of the paw is

simply striking, much in the same way as the human
arm strikes ; and as the lion's blow is always what
we call a back-handed one, it is sufficient to fell a

pretty strong animal to the ground, or even to break
its bones. It indeed tells with much greater propor-
tional effect than the stroke of the human arm ; for

the lion has only a partial clavicle near the shoulder

end, which is embedded in muscle, and terminates in

cartilage, and therefore both in the lion's blow and in

his pace the scapular comes partially in as a lever of

motion , and in the direction of the mesial plane the

paw of the lion strikes with three articulations; whereas,
unless the weight of the body is delivered along with
the blow, the human arm strikes only with two. There
are some other advantages ; the bone is of more solid

substance than any other bone in the mammalia ; and
the system of muscles is remarkably strong all the

way to the shoulder, at which place the mane of the
lion preserves them from changes of temperature, and
thus the first motion of the limb is, in proportion to

its extent, remarkably free ; and thus great velocity,
as well as great weight and strength of matter, are

given to this general motion of the limb.

It is only iu so far as the muscular structure of the
fore arm is concerned that there is the remaikable
coincidence between the lion and man to which we
have alluded ; for though there is a similarity between
the action of the lion's paw in clutching his prey
and that of the human hand in grasping, the paw is

very limited in the kinds of action of which it is capa-

ble, as compared with a hand. It will be seen from

the position of the pulleys through which the tendons

of the flexor muscles (and they are the ones prin-

cipally shown in the cut), that the general action

in compressing the paw is a drawing of all the claws

in the direction of the centre of the foot, by which

means, though there is no reversible thumb, the

claws, when they take effect, are capable of holding
on against each other with the firmness of a crab. Great

care is also taken that this apparatus shall suH'er no

injury from the weight of the animal, either in walking
or in straining, while the foot holds on in rending the

prey. The balls of the toes which answer to the

under sides of the knuckles, or balls of the fingers in

the human subject, are amply provided with pads so

large, so thick, and so elastic, that though the animal

alights on them upon hard ground from his most

vigorous and prolonged leap, the acting parts of the

under side of the foot can sustain no injury.

The portion of the mechanism, however, which is

most worthy of attention as illustrative of the struc-

ture of most of the carnivorous animals, is the claw

itself, and the machinery by which it is worked. It

is necessary to keep in mind that, in the human hand,

in the lion's paw, and in the foot of every animal

which has much motion of the toes, there are many
muscles besides those which are situated on the fore

arm. These last are as it were the large and rude

pans of the machinery, fitted for strength of motion,

but not for delicacy, and all the finer operations of

the organ are left to the others. These secondary
and smaller muscles which perform the delicate ope-
rations affect all the bones of the organ, the carpal

bones, the bones of the metacarpus, and the phalan-

ges of the fingers. In the human subject these muscles

are exceedingly numerous, because of the motions,

which, independently of the motions of the arm, the

hand is capable of performing. The last two joints

of the fingers have not, indeed, much lateral motion,

for that would render them unsteady, but they have

all a considerable degree of such motion on their

metacarpal joints; while the thumb, different from

the corresponding in even the handed animals, has

such a motion on two joints, and is steady laterally

only upon the last one. In consequence of this

number of small muscles, and of the number or pecu-

liarity of the bones to which they are applied, the

actions of the hand are altogether beyond the power
of numbers to express, and those smaller muscles

become delicate in their action as they diminish in

size, so that if they are not overpowered by the more

habitual action of the larger muscles, the operations
which the hand can perform are as nice as they are

numerous. There is, however, this peculiarity
in the

hands as well as in every organ and every animal

with which we are acquainted, that when one peculiar
set of muscles is frequently and strongly employed,
the energy of the organ or of the animal is habituated

to that particular set of muscles, and all the rest be-

come less capable of performing their function, than if

the whole were equally exercised. The action of the

lion's paw is a very limited action as compared with

that of the human hand ; but in proportion as it is

limited, it is more energetic in all that it is capable
of doing. This is in accordance with that general law

of the animal economy to which we have had occasion

so often to allude ; and it is gratifying in the highest

degree to find that a few very simple general prin-
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ciples are sufficient to carry us through so extensive

and complicated a study as" that of the organisation

of the mammalia. We must, however, advert to the

particular structures of the toes and claws of the lion,

and the simple yet effectual manner in which they

protect the instrument, and give it effect when it is

required.

Upon looking back to the smaller portion of the

cut, which represents a single claw upon a larger

scale, and as it is situated when the claw is retracted

so as to save its point, it will be observed that the

last phalange or bone of the toe, except the one

which immediately carries the claw, stands nearly

perpendicular, while the bone which does carry the

claw is applied obliquely upon the upper side of it.

An elastic ligament which is applied to the bone just

at the root of the claw holds it backwards and up-

wards, and the tendon of the flexor muscle which

pulls this joint and depresses the claw, passes down
the one side of the second bone across the bottom,

and up the other side ; so that this tendon cannot,

while the bones are in this position, move the one

npon the other. When, however, the extensor mus-

cles, which are the two whose tendons are marked

uppermost, and which are inserted in the upper side

of the head of the second bone, act with a powerful

contraction, the opposite or under extremity of that

bone is drawn upward by a very swift motion, and

when that and the third bone are nearly in the same

straight line, the joint supporting the claw is brought
into such a position as that the tendon of the flexor

muscle can obey its muscle, and depress the claw

with great force. The claw itself is of a peculiarly

strong form ; and when the tendon of the flexor

muscle draws it downwards, its point moves in the

circumference of a circle, of which the centre is the

same as that of the motion of its bone. When this

takes place, the entire toe from the third bone to the

claw is lengthened, because the three bones come
much more nearly into a straight line with each other

than in the state of repose. This is attended with

a double advantage in the action of the claw ; the pad
on the second bone, which is shown of considerable

thickness in the sketch, and which, as has been ob-

served of all the pads on the lion's foot, secures the

active structures at all times, is drawn upward at the

very same time that the claw is descending. In con-

sequence of this the advantage of the momentum

gained both ways is given to the claw, and the point
of it penetrates with much more force than would

readily be believed. The pressure of the weight of

the animal tends farther to elevate the pad, and

while the joints are stretched, and the flexor muscle

continues to act, there are very few animals that can

shake off the lion, and the few that can do so are

animals of great strength, great thickness of skin, and

great power of action.

As both the extensor and the flexor muscles have

their tendons passing through strong pulleys of liga-

ment, situated near to each other on the wrist of the

animal, the extensors spread the toes at the same
time that they stretch them, and enable the ligaments
to retract the claws. The flexors, on the other hand,
while they stretch the distal joints, and protrude and

bring down the claws, draw the points of them

together. Both these sets of muscles act at the same
time when the animal is strongly excited and springs
with violence upon its prey; and as it bends the

joints of the legs, and thus presses against the body

of the animal on which it is fastened, it retains its

lold very much by the bending of the joints alone,

and without any great waste of muscular exertion.

The whole of the cat tribe have this peculiar
structure of the claws, though of course the strength,
and also the violence of the action, depend in a great
measure upon the size and spirit of the animal. It is

not easy to say whether, in the entire action of these

most formidable instruments of prehension, the lion,

or the great tiger of the Indian jungles, deserves the

preference upon the whole action. The lion is per-

haps the more terrible animal of the two in one single

effort, because the body of the lion is more compact,
and his strength is more concentrated upon the

anterior part. The tiger, on the other hand, is more

elongated, more graceful, more lithe, more active,

and perhaps requires, as estimating weight for weight,,

more prey than the lion does. There is an
adaptation

to the principal haunts of the animals even in this

difference of the forms of their bodies. The lion is a
lurker and Iyer in wait for his prey as well as the

tiger, and therefore he is to a great extent a bush and

forest animal. But the country in which he is found

in greatest vigour and perfection, approaches more to-

the character of a desert than that of the tiger, and

therefore the lion performs more of his journeyings in

stalking about, or prowling in bare places, than the

tiger does. The tiger's favourite haunts are those

jungles upon the rich grounds, where the surface

vegetation is much more vigorous than it is on the

lion's pasture, and therefore the tiger is unable to

stalk about as the lion does. Hence he has to leap
a great deal more, in beating about for his prey. His

leaps too are more of an upward character than those

of the lion, as he has to clear the tall grass and reeds

with which the jungles are covered in the openings
between the trees, and other very tall vegetables,
which rise above the tiger. This habit requires a

greater equality of strength in the fore and hind legs,

than the single spring of the lion upon his prey, and

also more length and
elasticity

of the backbone ; and

as we associate notions of elegance or gracefulness
with this peculiarity of form, and also as the tiger is

more richly coloured than the lion, we are apt to

regard him as the more graceful animal of the two.

Each of them, however, is sufficiently powerful for

vanquishing any animal upon the upper part of whose

body it can retain its hold. The pulling together
of the clutched feet, which, though they tear and lace-

rate, have not cutting edges on their under sides, is

attended with vast pain to the animal on which they
fasten ; and at the same time the very powerful teeth

are at work rending and mangling its flesh, which

operation is rendered more destructive and agonising
to the animal, by the continual tugging produced by
the wriggling motion of the strong neck of the spoiler.

It is only a very strong animal which can afford to

run even a very short distance under the weight and

infliction of either of those animals ; for the weaker

ones are struck down at once, and not unfrequently
have their bones broken to pieces by the force of the

spring, and are thus killed without any action, of the

teeth. The strong manner in which the claw comes

down, and the great action and weight of the paw,
cause a single claw to act with such terrible effect

that it is sufficient to fracture the skull of a man, even

though the tiger springs over him and hits him in no

other way. Indeed, when the weight and momentum
of the animal are in this manner delivered upon a
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single claw, that one claw necessarily tells with much
more effect than if the animal were'to alight on all

the claws a once. In great efforts, the body is

always delivered upon the middle claws of the fore

feet before the others take effect ; and thus it pierces
like darts projected from a powerful mechanical

engine, before it clutches, though the clutch very

speedily follows the other part of the operation. The
whole action of those more powerful of the carnivo-

rous animals very much resembles the projection of a

war-like missile, only it is more complete, and the

animal is the missile and the engine at one and the

same time.

This circumstance is worthy of some consideration,
inasmuch as it shows us that lions, and tigers, and all

the more powerful of the cat family, are not made for

the use of man, neither can their vast but momentary
exertions be in any way pressed usefully into his ser-

vice. This is in strict accordance with the conduct
of these animals, and the increase and diminution of

their numbers, when man clears away the jungles and
cultivates the Held, their powerful inhabitants contend
for a time ; but are ultimately foiled by the intellec-

tual resources of men in a comparatively low situa-

tion, if these are in sufficient numbers, possess suffi-

cient activity, and live in that harmonious manner
which constitutes the grand strength of human
societies.

If, on the other hand, from war or any other of

these causes by which the numbers of mankind are

thinned, the strength of their union broken, and the

jungle begins again to invade the once cultivated

ground, the lion, the tiger, and the other ferocious

animals, reappear and reassert their dominion.

Some others of the carnivorous animals use the feet

partially as prehensile instruments ; though gene-

rally speaking they do so for striking down or holding
their prey rather than for tearing it, they do not

therefore come strictly within the list of animals

with true clutching feet. Their prehensile character

is in their teeth ; and as we shall have to advert to

them in noticing the systematic arrangement of ani-

mals, we should be involved in repetition, were we,
in the mean time, to offer any thing more than a few
hints of the most general description. None of the

three sets of teeth with which to some extent or

other all the more completely mouthed animals are

furnished, can be considered as instruments simply of

prehension, without at the same time performing some
other (unction to which, in fact, the prehensile action

of the teeth is generally subservient. One of the

most complete cases of this prehensile action which

exists among the mammalia, is found in some varie-

ties of the dog family ; and those which have it in

the greatest perfection, have always the muzzle short,

the neck and those muscles which move the jaws

very powerful, and they hold on with great despera-
tion, so that one of them may be swung round and
round by the animal on which it fastens without

letting go its hold. One of the most remarkable in-

stances of this occurs in the bull-dog, which has not

merely the canines, but even the fore teeth, so formed
as to retain their hold. The above figure, which
is a sketch of a dog hanging on by the under lip of a

bull, will be a sufficient illustration of this kind of

action, which is, generally speaking, not a very cre-

ditable one to the parties by whom such dogs are

employed.
Some of the weasel or marten tribe also hold on

very desperately ; but after all their bite is a wound-

ing one, rather than merely prehensile. Some of

the rodentia, as several of the rat family and others,

can keep a firm hold ; but they are biters. We can-

not therefore consider teeth as coming very strictly

within the class of organs whose leading office is pre-

hension, though that is often part of their office.

There are few animals which have the teeth more

prehensile than the cat family, and yet they are, in

addition, furnished with the most complete instru-

ments for catching prey of which we have an exam-

ple in the animal kingdom. This is enough to show
that the mouth of no animal alone is capable of find-

ing a subsistence for its owner in the flesh of animals

of any considerable power. In their other functions,

whether of cutting, of wounding, of tearing, of bruis-

ing, or of grinding, the teeth of animals are to be con-

sidered more in the character of prcparers of the

food for the stomach, than of mere takers of it ; and
as in this point of view they form the basis of much
of the classification, according to the best informed

and most judicious systematise, they properly belong
to that branch of the view which we have endea-

voured to take of the mammalia. The canines of

some of the pachydermata form the most decided

exceptions to this ; and these exceptions are found

in animals which differ not a little in the nature of

their food, and their digestive organs. Of these, one

of the most remarkable is the hippopotamus, whose

prehensile teeth are very strong, and covered with a

more compact enamel than the teeth of almost any
animals. The whole mouth of this animal is indeed

a rugged and most formidable looking combination

of parts ; and if we were to judge only from the size

of the jaws, and the development and texture of the

the teeth, we should be very apt to conclude that the

hippopotamus was one not only of the most formid-

able, but of the most carnivorous animals in the

whole class of the mammalia. When however we
examine the feet, and see their perfectly harmless

structure, and the internal parts, and discover that

they are equal to the digestion of even dry sticks, we
come at once to a very different conclusion, and do

not fail in determining that like the other great ani-

mals of the same order, whether living or extinct, the

hippopotamus is a dweller in peace with his kindred

mammalia, and with all living creatures ; and that,
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though his means of defence against attack are ex-

ceedingly powerful, he wages no offensive war except

against the vegetable kingdom. Even there, though
he is not a welcome guest in cultivated countries

where crops are grown close to the banks of those

rivers from which he never wanders very far ; yet in

that wild and exuberant state of nature, which alone is

compatible with the existence of the elephant, the

rhinoceros, and those powerful animals of the order

which are now gone, he is as completely in his place,

and as useful in the system of nature, as the most

graceful animal which roarns the plains or browses

the meadows. The tusks of the hog are another of

the exceptions ; and though when attacked this ani-

mal can inflict desperate wounds by means of them,

their object in the natural economy of the animal is

not that of wounding, but of tearing other substances

than the flesh of living animals.

We cannot, however, come to any specific conclu-

sion respecting the teeth of this order of mammalia ;

for whether the series was or was not complete at

some former period, it is now so broken, and there is

so little correspondence between one genus and

another in this respect, that we cannot make a tran-

sition ; and this is the reason why Cuvier, notwith-

standing his profound knowledge of animal structure,

and the agreement of the parts and the system
with each other, was obliged to found the character

of these animals upon the thickness of the skin, which

is wholly of an external kind, and furnishes no guide
whatever to any part of their economy, either as to

what food they eat or how they procure it.

Respecting the digestive system of the mammalia,
there are but few general remarks which can be

made apart from those which are the foundations of

{the classification. It is obvious that the organs of

digestion must be adapted to the nature of the food ;

and that therefore they must in a great measure

correspond with the teeth, which are adapted to the

same purpose.
The general principle is that the coarser the ordi-

nary food of the animal is, its organs of digestion are

;!K> more enlarged and complicated. This however
onus a sort of guide, though rather a loose one, to

ome points in the progressive history of the mam-
nalia. The larger pachydermata are, for instance,

dapted to a state of things in which vegetation is

ank and coarse ; and this again points to a humid

ondition of the surface of the earth, at least in the

daces inhabited by those animals. But the remains

>f such animals have been met with in almost every

egion of the world where men have had an oppor-

unity of exploring the soil ; and this leads us to the

:onclusion, that at some former period of its history,

he earth must have abounded much more generally
vith water, both stagnant and running, upon the

urface of the land than it does now.

We might even go further than this, were it not

hat it would involve us in a more extended history
han that of the mammalia, and not only so, but lead

is to the consideration of departed races of verte-

)rated animals, both swimmers and fliers, and some

>erhaps capable of performing both these motions, to

vhich there is no likeness, or near approximation to

likeness, in any known animal which is now found

ilive. The farther investigation of this point,
urious though it be, thus belongs to the general

u'story of animated nature iu its progress, or more

trictly speaking to the progressive history of the
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globe itself, than to the history of any particular
class of existing animals.

Next to the pachydermata, the animals which
have the organs of digestion the most elaborate and
enlarged are the ruminants, of which we shall have
to say a few words afterwards

; and as they have a
double labour to perform both with the mouth and
the stomach, part of the enlargement is of necessity
taken up by this doubling. The ruminants belo.ng
to a different state of things from the pachyderma^
tous animals ; although, as both are vegetable feeders,

they have a slight approximation to each other on
the confines. The ruminants belong to an era of
more humble, but more kindly vegetation than the

pachydermata ; and therefore they appear to have
come later in those places of the earth where both
have inhabited. Not only this, but the species or

varieties which are found only in the earth, are larger
than the existing ones of the same places. It is true
that in several instances the domesticated varieties

are often larger than what we may consider as being
the extinct natives. We can, however, draw no safe

conclusion from this with regard to the natural pro-
gress ; for where man cultivates, he always brings a
more rich and succulent vegetation over the soil,

than that soil would yield without the benefit of his

labour, unless in places where the natural tendency
is to be overrun by forest trees, or by brushwood.

In proportion as the food of the vegetable feeder

begins to partake more of the pulpy or farinaceous

character, the organs of digestion become smaller

and simpler. In the miscellaneous feeders they are still

more so, and the decrease becomes more and more,

according as the food becomes more and more animal.
It is not very easy to say what particular states of

countries are best adapted for those animals whose
food differs but by small shades, and which can in

consequence turn readily to one when another fails.

When we come to the carnivorous animals, we
must attend to the nature of their food, and the
means they have of catching it ; and as the more

powerful ones prey chiefly upon vegetable feeders,
we are sent back again to inquire what condition of

the earth's surface is best adapted for furnishing an
abundant supply of these. Thus when we attempt
to turn the mammalia into an index to the progres-
sive natural 'geography of the earth, we find that

there are some doublings which carry us back very
nearly to the point at which we set out, and by this

means involve us in difficulties from which we are

unable to escape.
The remarks which we have made in this section,

and in which we have endeavoured to select the most
characteristic animals, and speak of the leading func-

tions of their organs, must suffice for this highly in-

teresting branch of the study of the mammalia, which

is, in a great measure the key to the philosophy of

the whole.

SEC. VI. CLASSIFICATION OF THE MAMMALIA.
There is no branch of natural history which has

received more improvement at the hands of the lead-

ing naturalists of modern time?, than classification ;

and though this may seem to be but a humble branch
of the subject, it is not so in reality, at least when
founded on views sufficiently extensive, and pursued
in the spirit of candour and discernment. In theoreti-

cal proof of this we need only remark, that the best

classifications of animals, to which part soever of the

kingdom they belong, have always been projected
M
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by naturalists of the greatest talent, and most general

acquaintance, not only with every department of the

animal kingdom, but with the relations which subsist

between that kingdom and the other parts of the

material creation.

There arises an argument from the practical utility,

which completely bears out this theory, and also

points out, not the advantage merely, but the abso-

lute necessity of every one who would wish to profit

by the study of animated nature, grounding himself

thoroughly in the principles of classification.

It is true that empirical grounds of classification

have been proposed in times comparatively recent ;

and that by men who have made a great deal of

noise, and obtained an ample share of temporary

notoriety, if not of permanent fame. While the one

of these lasts it requires a good deal of penetration,
exercised by one who is not a follower of the multi-

tude, to see the distinction between it and a scientific

.one ; they pass with the million as having equal merit ;

and as the man who proceeds upon his own fancies

.always fights for them with more zeal and clamour

.than any man exercises in the cause of demon-
strated truth feeling that it can maintain its own

ground without support the majority of the multitude

invariably, or at least in the majority of cases, follow

the impostor during the day of his vapouring, and
leave true science to steal on with that unobtrusive

meekness and steadiness of march which have ever

been its concomitants in all its ways. The cause

cf the success of imposture, or folly for it is much
the same in effect, whether the party imposes on the

crowd at second hand, by first imposing on himself,

or whether he imposes on them at first hand, he him-

self not being under the influence of the imposition
is obvious enough. There is a moral distinction : but

we are not speaking of ethical principles, but of the

common philosophical succession of events in the order

.of cause and effect ; and thus far, if the effect produced

.by one who imposes first on himself and then upon
others, and one who only imposes upon others, be

exactly the same, the causes, how different soever

they may be in a moral point of view, are perfectly

equal in the judgment of natural philosophy, or of

simple philosophy of any kind, with which moral

considerations are in no ways mixed up. But to

return to the subject with which we are more imme-

diately concerned.

If there is to be any use in classification, it is

nothing more than an enumeration of the relations in

which the subjects classed stand to each other, and

.their agreements and differences. In the classi-

fication of any one branch, whether large or small, of

. the productions of nature, regard must be had to all

.the rest ; for unless the reciprocal influences which

they exert upon each other are known, we are

ignorant both of the natural use, and of the appli-

cation which we might be enabled to make of

that use.

This is the reason why so extensive a knowledge
. is required before any one can venture to form an

arrangement, and therefore if statutes for regulating
the modes of knowledge could be introduced without

any of the drawbacks and mischiefs usually connected

with statutism, it would be no bad law to compel
every projector of an innovation to prove that he

were more competent than the founder of the classi-

fication upon, which he sought to innovate. Such, at

all events, would spare the world the trouble of a

whole host of small innovators, who are constantly

splitting hairs about genera and species, and waging
stern war upon some such most important point, as
" Whether a black nose and a grey constitute dif-

ferent species, different varieties, or merely point out

different stages of growth in the same animal ; and
also whether a black nose or grey nose has made the

nearest approach to those years of discretion, in the

bloom of which the disputants believe themselves to

be wantoning."
So much time is wasted upon matters analogous

to those we have now mentioned, among the junior
labourers in the field of natural science, that the sub-

ject assumes an importance, in a precautionary point
of view, to which its intrinsic merits would never
entitle it ; nor is it altogether unamusing to observe

how these doughty disputes fine away, like the tail of

a streak of curl-cloud, till they melt into thin air.

They put one strongly in mind of the ultimate argu-
ment of the one grammarian to the other, which is

recorded to have been adduced at the end of a long
and wordy disputation on the grave question as to
" Whether the implied nominatives of impersonal
verbs are entities or quiddities?"

" The lord con-

found thee for thy theory from personal verbs!" said

the enraged grammarian ; and at this point both lan-

guage and logic broke down, so that there was a

final end at that time, and the question remains as

ready for fresh disputation as ever.

As we have said, the classification of natural sub-

jects of any kind ought to be so framed as to involve

their uses as much as possible, and this is the reason

why a system grounded on the general organisation

|

of animals is so superior to every other. The mam-
malia, as having their organisation the most complete,
afford the best means of obtaining an understanding
of the principle ; and considering these, the system of

Cuvier is superior to every other which has been

proposed. The discovery of new species, and a more
intimate acquaintance with the structure and habits

:
of those which are but imperfectly known, must of

j

course lead, and has in fact already led, to minor

I

changes such as the transfer of a few animals from

I

one part of the system to another. In all this, ho\v-

I

ever, there is nothing by which the fundamental

principles of Cuvier's arrangement have been, or

apparently can be, substantially shaken, at least until

j

much further discovery has been made in the science.

The great skill and the unwearied industry which
Cuvier brought to the investigation of the structures

of animals, and the fact of his taking the extinct as

well as the existing, in so far as the evidence enabled

him, placed him on a vantage ground which no pre-
vious classifier had occupied. Ray perhaps came
the nearest to him ; and, like Cuvier, he studied long

I

before he ventured to put the knowledge he hud

! acquired into a scientific form. Ray laboured, how-

ever, under the disadvantage of having but scanty

I
materials as compared with the other ; and therefore,

! though it is impossible to study his works without
'

great profit, as well as great admiration, the labours

of Cuvier are much better calculated for bringing
'

the subject readily, clearly, and speedily before the

i

reader. So that if any one wishes to be a naturalist,

especially a student of the mammalia, the "
Regne

Animal" is the indispensable text book. Indeed, it

possesses an advantage which few, if any, other text-

books possess. Such books, whatever may be their

subject,, are, generally speaking, artificial memories of
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individual facts, and for this reason they are books of

reference rather than books of instruction. The

"Regne Animal? on the other hand, is a systematic

arrangement of principles, generalised with the

greatest skill, and often carrying the single glance so

tar that the reader is astonished at the volume of

light which he receives in comparison to the small

number of words by which that light is produced.
In saying this, we do not mean to assert that the

system is perfect, even in the mammalia, which have
been more carefully examined, and are therefore

more easily classified according to their structures,

than any of the other classes. The arrangement has,

as we have already said, both breaks and doublings
in it ; and thus there are intervals to pass over and
returns to make which break its continuity ; so that

even in the arrangement of Cuvier, we cannot view
the mammalia as one continued class, proceeding
from man, subduing and improving the earth, to the

toothless whale careering through the wide ocean,

though these two may very properly be considered

as the extreme limits within which all the mammalia
are contained.

A little reflection will, however, show us that this

is exactly what we ought to be prepared to expect.
The mammalia differ, and differ greatly, from all

the other productions of nature ; but they do not

stand independent of the rest at any one period, or

remain permanent in themselves for perhaps even
two consecutive moments, though time is required
before the changes which they are undergoing are

sufficiently great for coming within the range of our
observation.

The discoveries which have been made by geologists,
and the investigation of those more powerful causes

which operate upon the mass of our globe, and in all

probability cause sea and land to alternate with each
other after long periods of time, come in to disturb

our generalisations, and occasion breaks in the system
which we have no means of filling up. When an old

land has performed its function, and become like an
old tree or an old animal, unfit for the further per-
formance of it, the hand of death passes over it, and
it is of course lifeless, plantless, streamless, worn into

sand, and literalh', in the language of the sacred

volume,
" sowed with salt." Then of course it is fit

for burial, aod sinks down into the great laver of the

ocean, in order to be regenerated. By the same
action which gathers the exhausted land to its tomb
in one place, we may naturally suppose that, to

preserve the economy of the earth as a globe
covered with land and water, new land is raised up in

another place, and amid changes more mighty than
we can well comprehend, the stability of the planet
remains unshaken.

But here we touch the extreme bourn of human

philosophy, and are unable to tell either whence the

plants and the animals of the new land come, or how
they differ from those of the old one. Whether amid
those mighty revolutions which shake and wrench
the solid globe to its centre, yet without in the least

disturbing the stability of that which remains as true

to the solar influence, the major axis and the orbital of

motion, as when all is tranquil; whether amid these,
the Spirit" again

" moveth on the face of the wa-
ters," and they

"
bring forth abundantly," so that the

new land rises up planted and peopled, and ready for

setting forth the wisdom and the power of the

Creator in the life and enjoyment of its creature?, vie

cannot we even dare not conjecture. We have
evidence, however, that very large portions ofthe now-

existing land upon our globe have, in the olden time,
been very differently planted and peopled from what

they are now, and not only so, but that there is a series

of changes, in both of which we can tell the suc-

cession in the order of time, though we cannot form
a guess at the length of time as applicable to any one
of them.

The result of all this necessarily is, that our exist-

ing mammalia, which we are called upon to classify,
form a fragment, or rather perhaps a number of frag-
ments, each of which has belonged to a former state

of things ;
and this result ought to satisfy us that we

spend our time in vain if we attempt to make any
thing like a perfect system of any one of the king-
doms of nature. After these preliminary remarks,
we shall proceed to give an outline of the system of
Cuvier.

The successive divisions established by those natu-
ralists who knew but little of the difficulties arising
from the fragmental nature of the living mammalia,
were orders, genera, and species, which last admitted
of varieties ; and they made the transition from the
class to the order, from the order to the genus, and
from the genus to the species, all of the same nature
and extent as if they had been uniform throughout
the whole class. Cuvier has retained those established

names as expressive of his principal divisions ; but we
must not suppose that one who was so capable of

proceeding according to the organisation, as ex-

pressive of the habits and use, and who was warped
by no theoretical notion before the facts, could have
failed to perceive those irregularities to which we
have alluded irregularities which will perhaps one

day require a breaking down of class, order, genus,
and species into two or more parts, differing less than
those do from each other, and thus enabling the

system to take one more step toward perfection.
Cuvier himself has in effect done this ; for though he,
at least setting far more value upon the enunciation
of truths than the enumeration of names is never

dogmatical in fixing what shall constitute these minor

differences, yet he does not hesitate to group those

formerly described genera which have too general
a similarity of structure for admitting of palpable
generic differences, or to separate those between
which the structural differences are too great for

their standing properly in the same genus.
These are apparently minor points, but it must not,

be supposed that they are unimportant ones. What,
is the use of a generic name, and an enumeration of

generic characters, if those characters do not apply
to every species contained in the genus; at least in all

those points over which climatal and other accidental

causes have no controul ? On the other hand, what
is the use of two generic names, and two enumerations
of generic characters, if the animals are alike in all

those permanent points of their characters over which
climate and other external causes have little or no
controul ?

It is the adaptation of the characters to every ani-

mal to which the name applies, and the restriction of

it to those animals, as well as the restriction of those

animals to it, which constitutes the merit of any name

given to a group of animals, whether that group
happen to consist of few or of many ; and this is best

obtained, and indeed can alone be obtained, by not

founding t!ic distinctions upon particular organs, but

M-2
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on the organisation generally, and the habits indicated

by that organisation. The reason of this must be

apparent to every reader ; we want the name as a

correct index to every thing named by it, as by this

means, and by this means only, we can apply our

knowledge of the known animal to the unknown one,

and thus acquire the knowledge of it at once by

analogy. If this be not the use of systematic arrange-

ment, it does not appear likely that we shall discover

any other.

It is probable that from respect to the existing

authorities, who had of course been his schoolmasters

in the demerits, as well as from that dislike of osten-

tation which is inseparable from genuine talent,

Cuvier made fewer changes in the nomenclature than

he himself could have wished, or at least saw to be

necessary. Upon a careful examination of the cha-

racters of the mammalia, as given by himself, it will

be seen that some of the orders as he has left them,

and even the class itself, admit of subdivision. The
fundamental character of the class does not apply, at

least in the same manner, to the placental and the

marsupial mammalia. Then again, if there is to be

any uniformity in the system, the marsupial ones

cannot by any means be brought within one order,

according to the general and the best foundation upon
which orders can be grounded the systems of their

arriving at their food and feeding ; because these

animals inhabit different sorts of places, live upon
different sorts of food, and collect that food in different

ways and by means of different instruments. Even

among those mammalia which are all regularly pla-

cental, there are some orders which would require

subdivision, because a character properly expressive
of no one of them would apply to another one with

equal propriety. These distinctions will be better

understood, however, when we come to the enume-

ration of the orders in which they occur ; and we
shall now mention their names, and offer a few

remarks on them, in that succession in which Cuvier

has arranged them.

There are in all nine orders : Bimana, or two-handed

animals, of which man is the only instance, and we
have no reason to believe that there ever was a dif-

ferent genus, or even a different species of this order,

which stands alone upon peculiar grounds, which we
have already explained at some length ; Qitadrumana,

or four-handed animals ; Carnassiers, or feeders wholly
or chiefly upon animal substances ; Marsuputlia, or

animals in which the females are furnished with an

abdominal pouch, more or less developed according
to circumstances ; Rodcntia, or animals which have

the mouth formed for gnawing, and of which the

greater part live wholly or chiefly upon vegetable
matter ; Edentata, or animals in which the teeth are

defective or wanting ; Pachydermata, or thick-skinnec

animals ; Ruminantia, or animals which chew the cud

and Cetacea, or the whale race.

BIMANA. So much has been said in former sec-

tions respecting the general character, structure, anc

functions of man, that it would be quite superfluous
to make any addition. As we have already observec

there is only one species of mankind, though there

are various races, differing from each other in the

external appearance, and also in the forms of some o

the bones, but all capable of breeding with each

other, and having offspring which is just as fertile in

the cross as in either of the races, and no greater

tendency to breed back to the pure blood than to

)reed with exactly the same cross, or even info a

new race. This is perhaps the most decided evidence

we can have of sameness of species ; and so when
we find that it holds universally, any attempt at sub-

division would be unphilosophical. We have also

aid, that there is no evidence whatever of any extinct

pecies of bimana, or of any having existed in those

remote times when the general vegetation of the

earth was different from what it is now ; and this

eads us to connect the human race with the existing
state of things only.

This is by no means an unimportant fact in the

listory of the world, or in reconciling the results of

eological discovery with the history of the human
race as it is recorded in the Bible anterior to the

commencement of other histories, which, however,
when they apply to the same subjects, always

strengthen the evidence of its truth. In the sacred
'

volume it is stated, that the earth was prepared for

the reception of man, by being covered with vege-
tables and stocked with animals before he was created,

and that the creation consisted of a single pair only.
This perfectly agrees with the physiological fact of

any perfect pair of the human race being still capable
of, in time, peopling a country.

There is, in the shadowy and brief account of cre-

ation in the book of Genesis, something which agrees
better with the supposition that new lands are ( suc-

cessively elevated from the sea as old ones are worn

out, than we should have been prepared to expect, or

than would have been believed before the monumental
treasures of the earth were so well explored, or the

strength of those powers which are contained in the

earth were so fully investigated and tried. The earth

(meaning thereby the dry land, in contradistinction

to the water)
" without form and void, and darkness

covering the face of the waters," is exactly the state of

things that would be produced, if the terrible exertion

of the internal forces were upheaving a continent

from the depths of the Atlantic or the Pacific. The
action of a single volcano, and that not to any very

great extent, has been known to render the atmosphere
and the earth under it well nigh as black as midnight
for a considerable period of time. The space of

action in these cases is generally small as compared
with a single mountain, and a mere nothing when
contrasted with a continent ; and if we suppose that

the laws of nature are not broken even in the

most violent natural action, which is the only suppo-
sition that reason can make, we must be prepared to

admit that the darkness arising from the ascent of a

continent might be deep and durable beyond any
example that we can have in the action of ordinary
volcanoes. In those actions of submarine volcanos

which raise islands above the surface of the water we
have displays which are sublime beyond those of the

land volcanoes, because of the great additional action

produced by the decomposition of water and the

combustion of its hydrogen. The quantity of aqueous

vapour produced upon such an occasion as that to

which we are alluding, would fill a vast extent of the

air with vapour of water. This vapour of water

would, upon the well-known fact that when salt water

is evaporated the salt does not rise along with the

vapour, furnish an abundant supply of fresh water for

filling all the hollows of the new made land, as soon

as that land was so cool that the vapour could

descend in rain ; and thus we have an ample provision
for lakes and rivers, in the very fact of the new land
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being raised from the bottom of the sea by the action

of internal heat in the earth.

We are not speaking of what actually did happen,
because such a scene as we are alluding to could
have no material eye, and no organised being present
at it, unless that organised being were so deeply
buried as that the pressure over it were capable of

restraining the tendency of its volatile parts to escape.
Still it is important to see that there is no violation

of observed fact, philosophic theory, or rational pro-

bability, in \\hat we have now been stating. On the

contrary, the facts are strongly in favour of it. There
has not been explored, upon the whole surface of the

globe, a single district of rugged surface in which
there has obviously been in the early time a wrestling
of some giant power with the rocks, in which there

are not numerous instances, almost innumerable ones,
of lakes which have been emptied of their contents

by the wearing away of their inclosing dams during
the lapse of time ; and the progress which the fall of

Niagara has made, and is still making, in cutting the

rocky barrier, points to a time within reasonable pro-

bability when the great lakes of America shall be

poured forth through the valley of the St. Lawrence,
and the character of the country totally changed.
The disintegrated beds of substance which have once
been rock point to changes produced upon a surface

which came ragged and uneven from the bottom of
the deep ; and as such a surface could not but remain

plantless for some length of time, in which way soever
we are to suppose vegetation to have been established

in it, the great influence of the sun in heating and

cooling the naked rock would vastly increase the

quantity of evaporation from the pools and lakes in

the hollows ; and thus the rains would beat, cascades
would dash, and streams would roll upon such a sur-

face, in a style of violence of which we of course can
have no idea, though we do know that when lakes

alternate with dry rocks the quantity of rain is in-

creased to an astonishing amount. No small portion
of the western coast of the Scotch highlands, and

many of the isles, are of this description ; and so

habitually does it rain, that visiters from the low

country are in the habit of saying that it sometimes
rains "

eight days in the week "
the eighth day con-

sisting, of course, of the weariness produced by the
continual pelting or dripping of the seven.

We shall not pursue this investigation any further,

because, though it bears very closely upon a most

important point in the natural history of the human
race, it is in great part conjectural, and does not in

any part belong to the present natural history of any
race of organic beings, animal or vegetable. The
probability is, however, that there has been no violent

general change of the earth since it was the abode of

man ; and though we know not the period which

might be required to prepare it for the reception of

the single pair, physiology supplies us with no reason
for concluding that any more than a single pair of

human beings was necessary for peopling it. More
indeed would have been superfluous, and superfluity
is no attribute of nature's working, whether on the

great scale or on the small.

The difference of races is another matter, but it is

one of minor importance ; and one of which we find

explanations, or at all events illustrations upon a small

scale, every where around us. Human beings of the

same country, of the same district, and even of the

same family, are more diversified than any other

animals. There are also, notwithstanding this indi-

vidual diversity, likenesses which run through families,

through clans, through districts, and through all asso-

ciations of human beings which are much together,
following the same occupations, and having similar

opinions and habits.

Such being the case where we cannot fix upon any
external cause for the difference, and in instance's

where the likeness extends only to two generations,
we may be prepared to look for much sreater differ-

ences when the differences of climate, habits, food,

occupation, and many other things are very strikingly
marked. Perhaps the best short account which we
have of the original races of mankind (for they are
not species, or even varieties, in the ordinary sense of

these terms as applied to the rest of the mammalia)
is that by Baron Cuvier, and therefore we shall give
it with as much condensation as the language of so

concentrating a writer admits of.
"
Though," says Cuvier, "the whole human species

are one, so that all the individuals can mingle toge-
ther and produce fertile progeny ; yet we can observe

among them certain hereditary conformations, which
constitute what are known by the name of races.

Three of these are eminently distinguished above the

others : the white, or Caucasian ; the yellow, or

Mongolian ; and the black, or Ethiopian.
" The Caucasians, to whom we belong, are distin-

guished by the elegant oval form of the head ; and

they have given birth to the most civilised nations,
or to those who have most frequently ruled the others.

They vary much in the complexion and the colour

of the hair.
" The Mongols are known by prominent cheek

bones, narrow and oblique eyes, a scanty beard,

straight black hair, and an olive complexion. They
have formed the great empires of China and Japan,
and often extended their conquests to the south side

of the great desert ; but in point of civilisation they
have remained nearly stationary.

" The Ethiopian, or negro race, are confined to the

southward of Mount Atlas. Their complexion is

black, their hair crisp or woolly, their cranium com-

pressed, their nose flattened, their jaw bones pro-

jecting, and their lips large and thick. They have
remained in a state of comparative barbarism.

" The Caucasian race are so named because tradi-

tion generally refers their origin to the mountains of

Caucasus, between the Black Sea and the Caspian ;

and the Circassians and Georgians are still accounted

the most handsome people in the world. The diffe-

rent branches are known by the analogy of their

language. The Armenian branch proceeded south-

wards, and gave origin to the Assyrians and the wild

Arabs, which, after Mahomet, remained for a time

nearly masters of the world. The Phoenicians, the

Jews, the Abyssinians, and the ancient Egyptians,

belong to the same source. This branch has been

always prone to mysticism, and has given origin to

some of the most widely extended and permanent
religions. They have often promoted science and litera-

ture, but the former always tinged with mysticism,
and the latter clothed in highly figurative language.

" The Indian, German, and Pelasgic branch has

extended much further than the others, and separated
at an earlier period. Still there are numerous analo-

gies traceable between its four principal dialects the

Sanscrit of India ; Pelasgic, the parent of the Greek,

the Latin, and all the ancient tongues of the south of



182 M A M MALI A.

Europe ; the Teutonic or Gothic, the parent of the

German, the Dutch, the English, the Danish, the

Swedish, and other tongues of the north-west ; and
the Sclavonian, from which the Polish, Russian, and
other tongues of the north-east of Europe, are de-

scended. This branch have been generally admitted

to stand foremost among the human race, having
excelled all others in the arts and sciences, of which

they may be said to have been the depositories and

guardians for thirty generations. Previous to their

arrival in Europe, it was occupied by the Celts toward

the north, and the Cantabrians from Africa in the

south ; but these branches are now reduced within

very narrow limits. The ancient Persians, as well as

the Indians, belong to this branch.
" The Scythian, or Tartar branch, went at 'first

toward the north-east, and lived a wandering life in

the vast plains of Siberia. From these they often

sallied forth, carrying conquest and desolation over

great part of Asia. The Huns and Finlanders are

hordes of these people, which have strayed in between
the Goths and the Sclavonians ; but on their eastern

confines they are blended with Mongols, who inhabit

next to them in the north of Asia.

Of the Mongol race the Kalmucks are still nomadic
in the deserts. They have at times been powerful
in their own country, and their warriors have carried

conquest and terror into other countries. In the

Japanese and Chinese, and also in some nations in

the centre of Asia, these people have often displayed

great civilisation and industry, and very delicate

execution, though with much peculiarity of taste, in

the arts."

It is not easy to determine when the inhabitants

of the south-east of Asia, and of the shores of the

greater islands, and also of many of the small and

remote ones in the Pacific, had their origin ; and the

origin of the negroes of the centre of those islands,

and of the extensive islands of Australia, who have

perhaps made less progress in civilisation than any
others of the human race, is equally obscure. The

Malays, or first of these races, who are very adven-

turous on the sea, probably found their way from the

south-east of Asia. The origin of the Americans is

not well understood. In some points of their aspect

they bear no inconsiderable resemblance to the Ma-

lays, but in others they differ.

Around the extreme north both of the eastern and
western continents, there are diminutive races, which
content themselves with the most humble fare, and
live in a state of what would appear to us great

misery and privation ; their origin has never been

clearly ascertained ; and indeed much of what has

been said, or can be said, upon the subject of these

races, is either purely fanciful or merely tradition.

The analogy of language has often been drawn upon
as affording a clue to the affinities of the various

branches of those races ; but such an analogy is a

very treacherous guide in matters of this kind. It is

to be borne in mind that only a small portion of the

language of any age or nation can be transmitted

from generation to generation, unless by means of a

written literature pretty copiously distributed among
the people. We have evidence of this in the diffi-

culty with which the older writings in the English

language can now be read ; and if we are to suppose
a language to have no stationary means of perma-
nence, its changes in the lapse of time would of course

be much greater. In every light in which we caii

view the matter, indeed, the progressive history of
the human race is attended with insurmountable
difficulties ; and almost the only general conclusion,

beyond actually written history, at which we can

arrive, is, that the race is substantially and originally
one, notwithstanding the various aspects of the tribes

and nations of which it is now composed.
QUADRUMANA. These form the second order in

Cuvier's arrangement ; and, as has been already ex-

plained at some length, when treating of organs of

climbing, the character of the order is that of having
all the four extremities prehensile, or capable of laying
hold. The prevailing character of the whole race is

the facility with which they can grasp, and the next
is the power with which they can grasp in proportion
to the size of the grasping instrument. We have
said so much respecting them in the course of the

article already, that it is unnecessary to repeat any
of the details. Cuvier divides them into three groups,
or sub-orders ; and some of these contain a greater
and some a less number of genera. The apes of the

old continent form one branch of the first sub-order,
and the apes of the new continent another, though in

common language the small ones are all known under
the common name of monkeys. The remaining groups
are the ouistitis and lemurs, of all of which, as well

as of the apes, monkeys, and baboons, details will be
found in the general articles headed by their names,
or in the particular articles referred to in them. The
whole of this order are forest animals, inhabiting

only the warm parts of the world ; and they cannot

be regarded as being in any way useful to man, or

advantageous in any place which he cultivates. It

is not fully ascertained whether they belong exclu-

sively to the present state of things to which, as we
have said, man appears altogether to belong ; though
it is highly probable that such is the case, as they do
not belong to a kind of vegetation corresponding to

that which must have existed when the pachyder-
matous animals, which are now extinct, were inhabit-

ing the earth. No remains of any of them have

hitherto, in so far as we are aware, been found in the

fossil state, though it is not improbable that some

may occur in the collections of rubbish which have

been brought together by the rain floods of those

countries in which they are at present so nume-
rous. Altogether, they are a most useless and even

offensive order, though their great powers of motion

among the branches, and their ludicrous though rather

slight and fancied resemblance to human beings,
make them objects of interest to those who look

upon natural history as a matter of curiosity rather

than of use.

CARNASSIER. This is the third order, and it is a

far more interesting one and far more extended over

the world than the second order. The word "
car-

nassier," though it has very nearly the same meaning
as the word carnivora, has not been introduced by
Cuvier without some advantage, because it accords

better with the common use of language. We asso-

ciate the name of a carnivorous animal, or " a beast

of prey," with the notion of an animal which, by
chase or by stratagem, seizes other warm-blooded
animals in the living state, kills them by instruments

fitted for the purpose, and eats their flesh ; whereas

there are numerous animals, properly included in

Cuvier's great order, which do not kill warm-blooded

animals ; and there are a few which live in great part

upon vegetable matter.
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The general characters which run through the

whole order are, the toes of the foot well developed ;

but without a thumb opposible to the toes ; and they
have all three sorts of teeth incisors, canine?, and
cheek teeth ; the second in general so produced
that they act not sufficiently in wounding and killing,

and the third variously formed according to the na-

ture of the prevailing food of the animal. They all

live, in part at least, upon animal substances ; and
those which do this the most exclusively have their

cheek teeth with the most trenchant or hatchet-like

edges, so that they can readily cut asunder the flesh

of animals, when it is in the recent state, and can-

not readily be divided by a simple bruise. Those
which have some of the cheek teeth at least with

turbercles on the crowns, live more or less upon
vegetable matter, though upon matter of a more suc-

culent and nourishing description than that which
forms the food of the genuine and habitual vegetable
feeders. Those again which have the cheek teeth

beset with little sharp points on the crowns, feed

more exclusively upon insects, and other small in-

vertebrated animals ; though there are some even
of these last which are especially ravenous in the

true carnivorous way, until they become canibals,

after a violent struggle for the mastery. Even those

which occasionally feed on vegetables have no lateral

or grinding motion of the jaws, so that they have no
means of reducing fibrous vegetable matter to any-
thing like a pulp, so as to prepare it for the single and

simple stomach with which they are furnished. The

quadrumana, as well as man, have a motion of this

kind, so that they can grind the food by rolling it

between the cheek teeth : whereas the carnassiers

can simply close their jaws upon it, without any
means of dividing it. This reduction of the action

of the jaws to one plane, concentrates it more than

in those animals which grind their food ; and thus

their direct bite is more keen and steady in proportion
to the degree of muscular energy exercised in pro-

ducing it.

The brain in these animals is better developed
than in any of the orders which follow them ; but

still the cerebrum is without the third lobe, and it

does not form a duplicature over the cerebellum, as is

the case in man and in the quadrumana. There is

also no septum of bone between the temporal fossa

and the orbit of the eye. Their skull is also much
more compressed in proportion to its length than

that of the quadrumana, even such of them as have
the muzzle produced by a lengthening of the bones
of the face ; but though these forms of organisation
are different from those of the quadrumana, we must
not thence conclude that the animals themselves

possess less animal sagacity, or have fewer resources.

The want of the third lobe in the brain appears to

have really more connexion with the absence of the

power of grasping, than with that of animal sagacity ;

for some of the carnassiers are exceedingly cunning in

a state of nature, and others are capable of more
education than almost any other animal, and can be

made to perform work, and valuable work, which
could not be performed by any ape, and not even by
man himself. A dog will find his master when no
human inquirer can ; and a blood hound will track

that upon the slot of which he is sent, with a cer-

tainty and a perseverance which is perfectly inexpli-
cable upon the principle that regulates the animal

functions of man, and even by mind itself.

The other differences between the carnassiers and
the quadrumana, are not to be regarded as fallings
oh" of development in the latter, any more than the

difference in the brain to which we have now ad-
verted. The absence of septa, or partitions of bones
between the temporal fossa? and the sockets of the

eyes, gives the animals an increase of power, instead

of a deficiency. By this means, they are enabled to

have the eyes placed more laterally, so as to com-
mand a more extensive horizon without turning the

head, and the absence of the partition and the eleva-

tion of the arch gives more room for the origin of

those powerful muscles which move the jaws. Gene-

rally speaking they have clavicles more or less per-

fect; and they have a rolling motion in the elbow

joint, so that the extremity of the fore foot com-
mands an extent of motion in the cross direction, as

well as in the backward and forward one. They are

also less loaded with the organs of digestion than
even the quadrumana ; for the food being in most
instances of a much more nourishing nature, they

require less of it, and do not retain the parts unfit

for assimilation so long within the cavities of the

body. Simple as this last peculiarity may seem, it is

attended with considerable advantages to the animals.

They have to seize their food with more exertion

than the other mammalia, as they have generally

speaking to catch and kill before they can eat.

They, therefore, require that a larger portion of their

weight should be applied to external action, and a

less portion to digestion ; and it is a beautiful provi-
sion of nature, that the food of these, and indeed of

all animals, should be nourishing in proportion to the

quantity of muscular exertion which the animal must
exercise in order to arrive at it. The nourishment,
and the capacity of undergoing the exertion, also har-

monise with each other. In proportion as the mus-
cular system of an animal is exerted, a supply of

arterial blood is required. This supply cannot be

obtained in a wholesome state unless there is some

chyle to mix with the returning blood ere it is sent

through the heart to the lungs in order to undergo
the purifying influence of atmospheric air. This is

the reason why people in an extreme of hunger wax
faint and are incapable of muscular exertion ; and it

is also the reason why the derangement of the diges-
tive organs should have so enfeebling an effect on

the muscular energy of the body, or upon the spirits,

as we say in common language. The discovery
that these very simple and very general principles
run through the whole system of nature, is one of

the greatest encouragements that we have in the

study of natural history ; because it shows us that no
one subject which we can study has its instruction

confined entirely to itself; but that on the other

hand every portion of knowledge which we can ac-

quire, at once becomes the instrument of additional

knowledge which we can use with equal readiness

and success.

The carnassiers, to the extent to which Cuvier

carries the order, and notwithstanding the differ-

ences which prevail among the genera and species, the

order is a very compact and complete one, and renders

a subdivision into suborders or families necessary ; and
some of these suborders are so numerous that they
admit of a farther division into groups before we
come to the genera. Cuvier's first sub-divisions are

the Cheiroptera, or bat family ; Insectivora, or those

which live chiefly on insects ;
Cariiivora. or thote
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which prey most extensively and exclusively on
\varm blooded animals.

CHEIROPTERA. This family consists of two genera,
the great genus of the bats, and the Galeopithecus,
which is not a flying animal as the bats are, though
it resembles them in some parts both of its organisa-
tion and its habits, and is furnished with a leaping
membrane or parachute of ample dimensions. The
details of the structure arid action of the bats have
been already given in the section upon the flying

organs of the mammalia ; and some notice of the

species, and some popular accounts of the habits, will

be found in the article BAT, and the article GALEOPI-
THECUS.
The second family, or the insectivorous ones, are

almost, if not altogether, nocturnal animals which live

in and often under the ground ; and most of those

which inhabit cold countries, hybernate or pass the

winter in a lethargic state. They feed chiefly upon
insects and other small ground animals, and thus

their teeth in the posterior part of the jaws are of the

insectivorous character. The nature of their food

renders it necessary that they should hybernate
during the inclement season ; because at that time

the insects of such countries are gone, and the other

ground animals have plunged to a considerable depth
below the surface. Those which dig habitually in the

ground are furnished with a keel upon the sternum in

the same manner as the bats : they are also all pro-
vided with clavicles, so that the cross motions of

their fore legs are powerful in proportion to their

size ; the hind ones, on the other hand, are often

feeble, and what with the feebleness of these, and the

cross motion of the anterior ones, they are very help-
less upon the ground, and may be said to crawl rather

than to walk. The whole of them are plantigrade, or

apply the entire sole of the foot to the ground in

walking ; and the greater number of them scarcely
raise the under part of the body clear of it. They
admit of subdivision into two sections, which depend
chiefly upon the form of the teeth. The one section

have a slight approximation to the rodentia, only

they have still the three kinds of teeth which belong
to the whole of the carnassiers. Their two front

incisives are their largest teeth ; but these are conical

and pointed, instead of being chissels, like the front

teeth of the true rodentia. The other section have

long canines, and very short incisive teeth ; but after

all, except in the most powerful teeth being at the

very front of the mouth in the one section, and a

little farther back in the other, there is very little

difference of character between them. The hedge-

hogs, the shrews, the musk ruts, the golden rnole of

Southern Africa, and a few other.*, belong to this sec-

tion. The moles, properly so called, the star-nosed

mole, and the water shrew of Canada, belong to the

section with short incisives and long canines. The
whole are very obscure animals in their habits ; and

though they lead very laborious lives they are well

adapted for their labour. It is probable that of these,
and of all the other small ground mammalia, which live

in obscurity, and seek their prey either during the

night, or altogether under ground, there are many
species besides those which are at present known to

naturalists.

CAKNIVORA. These animals form the third and
most characteristic family of the order, though there

is considerable diversity in their forms and their

modes of life. There is a progress traceable to

them all the way from the quadrumana, though
the habits of the animal are so very different.

The quadrumana, and also the cheiroptera, have
'

perfect clavicles, and the teats of the females are

situated on the breast. The insectivora have also

perfect clavicles ; but as pectoral teats would be
inconsistent with their action upon the ground the

females have these organs situated on the belly. In

the family of the carnivora there are rudimental cla-

vicles ; but none of them have perfect ones, and they
also have the teats on the belly ; and their hind feet

bear in general a greater resemblance to their fore

ones, both in form and in strength. Among the carni-

vora, the mouth, which is the instrument that principally
determines the kind of food, is uniform in the

number, general structure, and distribution of the

teeth, though in the form of the cheek teeth there
*

are differences. The whole family are furnished

with four la)-ge and strong canine teeth, which stand

high above the others ; and between these there

are six front teeth in each jaw, the second one below

having its root or fang deeper in the jaw than the

others. The cheek teeth never have those sharp

points which characterise insectivorous teeth ; but

some have them furnished with flat bruising tubercles,
as well as sharp cutting edges.

It is of some consequence to attend to the distinc-

tions of those cheek teeth, because the variations in

their form indicate very correctly the differences

of dispositions in the animals. Those next the

canines are not the largest, but they are furnished

with the sharpest cutting edges. It must be under-

stood, however, that their edges are not chissels for

simply dividing, but angularly pointed for tearing, or

rather, in this part of the mouth for cutting asunder
the flesh on which the animals feed. These are

called "
false molars," that is, false grinders ; but the

name is not very descriptive of them, or indeed of

any teeth in the mouth of any of the carnassiers ;

for, as the jaws of their mouths have no lateral

play, the one upon the other, there can of course be
no grinding action in any part of the mouth. Grind-

ing is an operation required for reducing vegetable
matter to a pulp ; but animal matter is pulpy enough
without any such reduction, and all that it wants is

catching and tearing.

Immediately behind these false molars there is, on
both sides of each jaw, a tooth, much larger than

either of them, and furnished with a tuberculous heel

on the inside, more or less perfect in the different spe-
cies. This tooth is usually called the great carnivo-

rous tooth ; and as it has the same kind of trenchant

edge on the outside as the false molars, and the heel

on the inside, it cuts and bruises at one and the same
time. There is a very beautiful adaptation in the

form of this tooth. It is the first w hich begins to pre-

pare the food for the stomach ; and as the bruising

part is on the inside, it bruises the part cut off, and

leaves that which is not cut, with the blood and other

juices entire, so that there is no loss or waste in the

food of the animal. The remaining teeth behind the

great carnivorous ones, are the molars properly so

called ; but even these are trenchant in proportion as

the owner subsists upon living prey. If any of them
have the crowns more abundant in tubercles, they are

placed farthest backward in the jaw, and they can

crush vegetable matter. The dog, for instance, as a

less decidedly carnivorous animal, has more of those

tuberculous teeth than the cat ; and the consequence
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is, that the dog can much more easily reduce vegeta-
ble matter to a state fit for the stomach, though, it' that

matter is very hard, even the dog has more trouble

in managing it. One of the hardest kinds of ordinary

vegetable food with which we are acquainted (if we

except the black raggy bread of the poor Hindoos,
which has to be steeped for some time in water before

they can eat it,) is a coarse ship biscuit. If a piece
of this is given to a hungry dog (and a hungry dog
will snap at any thing), it is not uninstructive to ob-

serve the mode in which he goes to work with it, so

as to obtain, by his superior means of resource, a com-

pensation for the want of lateral or grinding motion in

the jaws. If he gets the whole buiscuit, he can rea-

dily break it by the snap of the canines, and also

reduce it to smaller pieces, by means of the great car-

nivorous teeth ; but when it gets farther backward in

the jaws his labour is more difficult ; and as he opens
his mouth for every attack upon it, he twists the plane
of the mouth a little either to the one side or the

other, so that the action of the teeth may come 'upon
a new portion. In doing this, he usually keeps the

fore part of the jaws higher than the back part, in or-

der that the biscuit may not slide into that part of

his mouth which could not act in grinding it, and

which, from being farther from the centre of motion,
is less powerful in crushing, though more so in biting
with a snap, in consequence of the greater velocity
which the larger lever gives to it.

If a piece of the same kind of food is given to a

hungry cat (and hungry cats will also attempt to eat

many substances), the chewing part of the process is

far more difficult ; and even a common crust of

bread is eaten with much apparent labour and not a
little grimace.
The different lengths of the jaws, and consequently

of the head from the eyes forward in the different

genera of carnivorous animals, are well worthy of

notice. If the jaws are short, the dead bite, as we may
call it, or that which keeps its hold and tears, is, of

course, most powerful, because of the shortness of the
lever ; but when the jaws are long, the snapping bite

is by far the most effective, in consequence of the

greater velocity afforded by the long lever. In pro-
portion, therefore, as the jaws are shortened, we get
dead strength for continued action ; and in proportion
as they are lengthened, we get quick motion for mo-

mentary action. The first of these have more the

character of a feeding mouth, and the last blends with
this the character of a killing one. Upon the princi-

ple to which we have so often alluded, of a divided
function in any organ being weaker in each of the

parts, than a single function in an organ of equal
power upon the whole, it follows that the mouth of

the short-jawed carnivora is more completely adapted
for eating flesh than that of the long-jawed ones ;

but that, notwithstanding the large canines with which
the more powerful ones are furnished, it is not so well

adapted for killing prey that is to say, it cannot kill

prey so quickly. We find in the different genera,
that the character of the teeth always agrees with this

character of the jaw?. If the jaws are short, the tu-

berculous teeth are fewer in number, and their tuber-

cles less developed ; and where the jaws are long, the

number of these teeth is greater, and the tubercles

more perfect. Even in those varieties of the same
species, which must be supposed to have arisen from
accidental causes that is, from causes external of the

animals themselves there is an approximation to the

same character. The long-nosed dogs, snap and very
generally seize upon a part where the single bite is

effective ; as, for instance, a greyhound dislocates the

spine of a hare, and a fox cuts the blood-vessel of a

sheep's neck ; while a bull-dog lays hold wherever he
can, and tears away. The smaller carnivora which
are long-nosed, and at the same time very sanguinary
such, lor instance, as the marten or weasel tribe ge-
nerally, if not invariably, seize upon the blood-vessels,
or the vertebra? of the neck of their prey, according
as the one or the other is more vulnerabfe ; and like

expert butchers, they kill and in general suck the
blood before they divide the carcases of their victims.

Whether professional butchers of the human race at

first took their lessons from these animals it is not
worth our while to inquire ; but it is not a little

curious that both should proceed in nearly the same
fashion. It is also worthy of attention, that poultry
killed by weasels keep longer fresh than those that

are killed by animals which have a short bite.

The gradation in blood-thirstiness which we can
trace among these animals, as according with their

organic structure, is worthy of notice, as showing to

what exquisitely nice shades animals are formed for

their work. The dog and cat tribes are the most

familiar, and also the best illustrations of this. The
cats are decidedly the more carnivorous of the two ;

and therefore they have the mouth more exclusively
a feeding apparatus. To compensate for that part of

the mouth in which they fall short of the dog, the

clutching claws are given them ; and the two jointly
are more than a match for the dog's mouth in animal
murder. But the dog also has his compensation for

this deficiency in the mere work of death : the whole

energy of his feet is reserved for locomotion ; and
thus he can chase his prey ; and taking him altoge-
ther, he is certainly not inferior in proportion to his

strength ; and indeed, when we take his superior sa-

gacity into consideration, we are constrained to admit
that he is the nobler animal of the two meaning
thereby that the effect which he can produce is

greater in proportion to the quantity of matter con-
tained in his body.
We have gone somewhat at large into those gene-

ral characters of the carnivora for a very obvious
reason namely, the place which they hold in wild

nature. When we view nature in this way, we must

put man, whether savage or civilised, and his accom-

modations, altogether out of the question. This is

the proper way of viewing the subject ; for man is

really, as we may say, supplemental to the animal

kingdom, in character as well as in the epoch of his

creation. The possession of the intellectual spirit
takes him completely out of the class with the rest ;

if we neglect to do this, our view of the irrational

mammalia cannot fail in being a very distorted one.

In this view the carnivora have the highest function

to perform, they are the regulators of the other

mammalia, which again are the regulators of the in-

vertebrated tribes, and jointly with these of the vege-
table kingdom. The common application of "

King
of the beasts," which has often been given to the lion,

is not, therefore, a mere fancy, and an unfounded

fancy, as some have pretended to assert, who, whether

they were aware of it or not, obviously, but more

erroneously, have taken man for their type of animal

perfection. If we suppose man banished from the

world, and the present race of animals left, the lion

would be "
every inch a king." It must not be sup-
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posed that because the lion rarely, if ever, attacks the

lull-grown elephant, and still more rarely the rhino-

ceros or hippopotamus, that this is any invasion of his

kingship. Those gigantic animals seem, as we have

said, to be the remains of a former race, the Titans,

the Anakims, the giants, of the animal world in the

olden time ; and from all that now remains, as well as

from all that the record of the earth tells us, this ap-

pears to have been the golden age of the herbivorous

mammalia ; for coeval with what seemed to be the first

extinct of the new fossil races, there does not appear
to have been a single beast of prey.

The family of the carnivora is very conveniently
divided into three tribes, two of the terrestrial, and
one inhabiting the waters. Cuvier has named them,

Plantigrada, or walkers on the entire sole of the foot ;

Digitigrada, or walkers on the toes only ; and Am-

phibia, or dwellers both in the water and on the land,

though the former is the locality in which they find

the chief part of their subsistence.

Plantigrada. We have already mentioned that

the distinguishing character of this tribe is marching
on the flat feet, or applying the entire length of the

tarsus to the ground. By this means they have a

joint less in action while they walk, than those which

walk on the toes. This makes them appear shorter

in the legs than they really are, and also slower

walkers ; so that there are very few of them that can

follow prey which walks on the point of the foot, or

seize it in the chase. They have, however, some

counterbalancing advantages : the flat foot enables

them to walk more steadily, and also upon surfaces

\vhich would not bear an animal that walks on the

toes. They can also stand up on their hind feet, and
use their fore ones in seizing their prey ; and in some
of them, as in the bears for instance, there is so much
motion in the wrist joint, that the fore paw acts some-

thing in the manner of a clumsy hand, though there

is no opposed thumb, and the joints of the toes do
not bend so far as to enable them to take hold of a

slender object by acting against the heel of the tarsus.

Such as have the paw formed in this manner are not

inexpert climbers, and they can climb indiscriminately

upon trees and the asperities of rocks. The greater

number, though not the whole, are nocturnal animals ;

and in cold countries they pass the winter in a dor-

mant state. The whole of the race have five toes on
each of the feet ; they are, generally speaking, ground
animals, living in darkness and obscurity, and resem-

bling the insectivora in many of their habits, and par-

tially in their form ; but they are more powerful
animals, and sanguinary in their habits.

Bears, racoons, coatis, badgers, gluttons, and a

few other genera, belong to this tribe. In general

they have a thick covering of fur to protect them
from the cool air of the night, or from the keen

atmosphere of those regions which the most powerful
of them inhabit. They may be said to be polar ani-

mals, or rather to have the locality most favourable

for their development in cold regions, though there

are a few in warm countries. Their teeth vary in

the different species ; some, as the bears, have the

cheek teeth all tuberculous, and the carnivorous teeth

small ; while others have the carnivorous teeth and
the false molars much better developed. The bears,

which have the mouth of the former of these struc-

tures, may be considered as the least carnivorous of

the tribe ; and the gluttons, which have it of the latter,

as the most carnivorous. The whole tribe arc ani-

mals of unpleasant appearance ; and their flesh is,

generally speaking, rank and unwholesome ; but the

covering, of the polar ones especially, is valuable on
account of the strength of the skin, and the length
and closeness of the fur.

Digitigrada. These are the proper beasts of prey
of the land ; and the greater number of them capture
their prey in a more bold and daring manner. In a

state of nature, few or none of them subsist upon any
thing but animal food. They do not, however, inva-

riably kill what they eat, for not a few of them feed

readily on carrion although it is in a putrid state,

whilst some dig in the earth for animal substances

which are buried there. Such as feed on carrion

have a keener sense of smell than such as do not.

This tribe therefore perform a double operation in

nature that of regulating the numbers of the more

peaceable mammalia, and that of clearing the earth of

offensive substances ; just as the plantigrade carni-

vora perform a double function in eating animal and

vegetable substances. Some have only one tuber-

culous tooth behind the carnivorous one, and others

have two ; and there are others again in which the

carnivorous tooth in the upper jaw is very small, and
that in the under jaw entirely wanting. The last are

the most carnivorous of the whole, but the first are

scarcely less so ; and though they are not furnished

with retractile or clutching claws, they can give chase

to their prey, by a peculiar sort of leaping march, in

the performance of which they are greatly assisted by
the length and elasticity of the spine.
The species, and also the individuals of many of

them, are very numerous ; and in one or other of their

genera, they are distributed through all parts of the

world ; but the greater number of them, though not

the whole, disappear before the progress of culti-

vation, faster than they are actually hunted down by
man.

Strictly speaking they consist of several sections,

each of which admits of sub-division into genera.
The chief of these sections are martens, which are

exceedingly numerous in some countries, dogs, civets,

hyaenas, and cats. In their present geographical dis-

tribution, they inhabit from the polar to the equa-
torial regions, nearly in the order in which we have

mentioned the sections, though there are some of each

section found in almost every latitude. The martens

are most numerous in the cold countries of the north ;

and though the skins of other animals are valued as

furs, the martens are the fur animals properly so

called. The native locality of the dog is not known ;

for it should seem that man has taken possession of

the whole race. The fox, which is a sub-genus of the

dog, is, however, found from the extreme north to the

warm latitudes. The civets and the allied genera are

inhabitants of warm countries. This is also the case

with the hyaenas, but the cats are distributed into all

latitudes. The particulars of the different sections or

genera of these animals are detailed so fully under

their respective names in the alphabetical order, that

it is unnecessary to add any more respecting them in

this general sketch.

Amphibia. It is necessary to bear in mind that the

amphibia of Cuvier's system are different from those

of the earlier naturalists, and also that the common
notion of an amphibious animal, that of its living with

equal ease on land or in the water, does not, in the

sense in which it is very apt to be taken, apply to any

marnrmdia,or indeed to any animal whatsoever, in any
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one stage of its being ; and as the mammalia pass

through only one stage, they cannot be aquatic at one
time and terrestrial at another. By living on land or

in the water, must be understood as being capable of

breathing the free air, or air through the medium of

water ; for as no animal can exist without breathing,
no animal can be said to live where it cannot breathe.

The amphibia, though they have their teeth formed

according to the general type of the carnivora, can

hardly be called carnivorous animals. They are

rather piscivorous, for they feed upon fish, not upon
the flesh of warm-blooded animals ; and though the

muscles of all animals are considered as flesh in a

natural history point of view, yet, in ordinary lan-

guage, a very wide distinction is made between flesh

and fish.

Still, besides having the same general form of teeth,

those amphibia have the general structure of body,
and many of them all the sagacity of the laud carni-

vora ; though the element in which they find their

food requires that their organs of motion, and also the

general forms of their bodies, should be different.

When an animal, starting from the solid ground in its

progressive motion, has to make way only against the

resistance of the air, the shape of its body does not

require much adaptation to the overcoming of that re-

sistance ; and as the resistance is small, much adapt-
ation to it would be thrown away. If indeed the ani-

mal is to get through the air with great rapidity, then

there is a slight adaptation ; but estimating from
about the average of animal motion, there may be
said to be none. It is very different in the case of

water ; and, therefore, when mammalia are sent to

seek their food in the waters, the general shapes of

their bodies must be adapted to that element. This
is effected by an approximation to the typical form of

a fish. The feet are short, much enveloped in the

skin, webbed between the toes ; and the posterior
ones are united with the tail. Their bodies are long
in proportion to the diameter ; and the spine is capa-
ble of very varied and powerful motion ; so that

besides their fore paws, and their compound posterior

extremity, the amphibia may be said to swim with the

whole body.

They do not resort to the sea, or other water,

merely for the purpose of catching their prey, and
come on shore to eat it, as is done by the otters,

which, though web-footed, are digitigrade. They eat

it in the sea ; but they frequent the shores, and are

partial to basking in the sun. They are indeed coast

animals, and seldom found at any very great distance

from land. They belong chiefly to the temperate
and the cold regions, in the latter of which they are

exceedingly numerous. They consist of only two

genera : seals, which are by far the most numerous,
both in species and in individuals ; and morses, which
are remarkable for the vast enlargement of the

canine teeth in the upper jaw. They also want both

the canines and the incisive teeth in the under jaw.
It does not appear in what particular way the morse
uses its immense canines, which are directed down-
wards from a very thick and square muzzle ; but it

has been supposed that it uses them partly in climb-

ing the rocks of those wild shores which it inhabits,

and partly in gathering sea-weed.
In many of the popular books, and also in the older

systematic ones, this tribe of the carnivora has been
confounded with some of the cetacea. The difference,

however, is complete and obvious both in the exter-

nal appearance of the animals and in their skeletons ;

and those cetacea which have been confounded with
the amphibia or vegetable feeders, are chiefly inha-
bitants of rivers.

It was the old hypothesis that, in these amphibia,
the foramen ovate, or internal opening from the one

cavity of the heart to the other, remained open through
life ; and from this it was concluded, that if, in man,
or in any other land animal, this passage could be

kept open, they could rermiin as long under water as

a seal or a morse. The foundation is, however, phy-
siologically incorrect, and consequently the structure

cannot stand. The passage of the blood through
the heart, without going to the lungs, would not only
be of no use, but it would be fatal to any of the mam-
malia. After the blood has once circulated through
the system and is returned to the heart, it is quite unfit

for stimulating the systematic ventricle of that organ,
or of supplying the waste of life, until it has undergone
the action of the air and respiration. Those animals,

therefore, do not, any more than the land mammalia,

carry on their circulation through the heart while

they are under water, they can merely remain a con-

siderable time below ; and in this respect the otters

make an approximation to them, and they have also

valves for closing the nostrils, though less perfect
than the valves of the amphibia.
We shall here venture to make a slight departure

from Cuvier's arrangement, and instead of considering
the marsupial animals as the fourth order in the

arrangement, we shall place them as the last. This
seems their proper station, if we are to make the

arrangement as useful as possible by making it struc-

tural, because these animals have a distinguishing
character, in an additional membrane and its support-

ing bones, which does not belong to any of the rest.

Farther than this, the marsupial animals do not form
one order according to any of the characters upon
which the other orders are established ; and therefore

it really would appear that these curious animals ought
to be made a supplement, or sub-class, to follow the

true mammalia. We merely mention this, however,
without recommending it to be adopted, for we are

not making a system, but performing the humbler

duty of attempting to explain one.

RODENTIA. The animals of this order are, gene-

rally speaking, of small size, but they are exceedingly
numerous, found in one species or other in every part
of the world except New Holland, and sometimes in

numbers so great as at certain seasons to destroy the

whole vegetation. Some of the class are the most

gentle of the mammalia, and some are so ferocious

that, if their size and strength were in proportion,

they would be exceedingly formidable. Some of the

most curious in their habits also belong to this class,

of which we may mention the beaver that builds

houses, and there are also many which treasure up
stores of provisions. Generally speaking they are

more fertile than any other of the mammalia, as the

period of their gestation is shorter, and their litters

more numerous.
But though the animals differ greatly from each

other in size, in external appearance, and in habits,

the order is still a very natural one, and true to the

character upon which it is founded, which character

is well expressed in the name.

Rodentia,formed from the verb rorfo.to gnaw, means

gnawing animals ; and this is the action of the anterior

part of the mouth in the whale. The typical number
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is two large and strong incisive teeth in the front of

each jaw, those in the lower jaw sloping forward, and
the lip often cleft and the nose shortened in order to

be out of the way of those in the upper jaw. The
other teeth are generally three grinders in each
side of both jaws ; but some of the genera have
three additional ones which have sometimes been
called canines, though they have nothing of the true

canine character about them. None of the teeth

except the front ones are capable of dividing the

food, though they are very efficient in bruising it.

The incisive teeth must therefore be considered as

the instruments with which the food is taken, though
in some species the fore-paws come in to assist.

The effective part of the mouth therefore resembles

a pair of pincers ;
and the muzzle is in most of the

species rather short, and the head enlarged on the

sides for better insertion of the muscles, so that the

jaws may gnaw with great force, and also for a con-

siderable length of time. In the individual structure

of the teeth there is something curious, as showing
how well an efficient cutting instrument among
animals agrees with an instrument of the same
kind as constructed by man. Man, the handed ani-

mals, and the carnassiers of all kinds, have the teeth,

in the exposed part, covered wholly with enamel ;

and animals which grind vegetable substances with
their cheek teeth, have the crowns made up of alter-

nate portions of enamel and bone, the last of which
wears down a little, and leaves ridges of the other

something resembling those of a millstone. The
gnawing teeth of the rodentia are different from both
of these. They have the enamel placed on their

external faces, with a support of bone behind it,

which preserves a cutting edge of the enamel, and
furnishes a support of a substance which, though not
so hard, is tougher; and thus the greatest strength
and efficacy jointly are given to those long teeth

teeth which have perhaps more severe labour to per-
form in proportion to their number than those of any
other animal. This is exactly the plan to which a
workman has recourse when he wishes to make a
tool which shall retain the keenest and most durable

edge, and which yet shall have sufficient toughness
not to snap by a pretty severe cross strain. A thin

piece of that description of steel which becomes
hardest by tempering, is applied and fastened to the

side of a thicker piece of iron. Then that which is

to be the cutting edge is chamfered off on the face

which has the iron to form basil ; and thus while

there is steel enough for all the purposes of cutting,
the iron supports it up to the very edge, so that the

tool can cut finely, and yet bear pretty rough usage.
There is another advantage to a tool of this kind : it

is more easily sharpened than if the whole of it were
formed of even softer steel, because the iron is ground
down much more easily than steel would be. This

application of the two substances in the teeth, has the

same advantage in the sharpening of them, or rather

it keeps them sharp by the very fact of using them ;

for though the enamel does wear, the soft bone be-

hind it has a tendency to wear faster, and by this

means the edge of the tooth never gets blunt, let the

animal gnaw as it will. There is also a provision

against the wearing down of the teeth in their con-

tinuing to gnaw during the whole life of the animal,
which is not the case with teeth that are entirely
cased with enamel. The fact has not been absolutely
decided, but we have reason to believe that the growth

of the tooth is in proportion to its wearing, and con-

sequently to the use that is made of it. This, how-

ever, is not absolute ; because if one of the teeth in

either jaw is lost, the corresponding one in the other

jaw grows so long that the animal can use the

mouth with difficulty. There is another circumstance

which assists in this operation, and that is the form
of the condyles by which the lower jaw is articulated.

These are elongated from front to rear ; and thus,

though they admit the point of the under jaw to be
advanced or drawn back as the operation of gnawing
may require, they do not admit of any lateral motion.

This gives great firmness to the bite of these animals ;

and thus, though their teeth are not calculated for

inflicting punctured wounds as the canine teeth of

animals are, they can bite out a piece equal to their

extent much more quickly than -Any of the teeth which
are formed for eating flesh. The cheek teeth have
flat crowns with transverse ridges of enamel, and the

interstices filled up with bone. These ridges in the

opposite jaws nearly fit into each other, so that the

grinders can act something after the fashion of the

hand instrument which was used for breaking the
" boon "

of lint before the more expeditious and success-

ful expedient of rollers was resorted to. The crowns of

the cheek teeth are not, however, exactly of the same
form in all the rodentia. If these crowns are perfectly

flat, with only the exception of the transverse ridges
of enamel, the owners live exclusively upon vegetable
substances. If the ridges are divided into smooth

tubercles, the owners are more miscellaneous in their

feeding, and eat indiscriminately a variety of sub-

stances ; and if the tubercles are drawn up into sharp

points, their owners possess a little of the disposition
and habits of the carnassiers.

The extremities of the rodentia are seldom of equal

length, the hind legs being longer than the fore ones
in most of the species. In proportion as these are

longer, the muscular substance and power of the ani-

mal is more concentrated upon them. Their motion

is, generally speaking, leaping and not walking, even

when it is slow: and those which have the hind legs

very long can leap to great distances compared with

the size of the animals.

Though exclusive vegetable feeders in many of the

genera, the rodentia have only a single stomach ; but

this deficiency is often made up by a co3cum of very

large size. The dormice, however, have not this

appendage.
The brain, in all the order, is but little marked with

convolutions on its surface ; and as those convolutions

are popularly supposed to be some way or other con-

nected with sagacity and resources in proportion to

their development, it is customary to say that persons
who have little sagacity or resource, and are giddy
and wavering, are hare-brained. The eyes are placed

laterally, and the form of the zygomatic or yoke
arches shows that the jaws are but weak. Strength
in the jaws is not the requisite, it is rather lightness,

because the action is continued gnawing or nibbling,

and not powerful biting. This may be seen in the

different ways in which a monkey and a squirrel go
about to get at the kernel of a nut. The monkey
takes it between his strong jaws and cracks it at

once by one lusty gripe ; while the squirrel nibbles,

away till it makes a hole in the nut. As the fore

arms have but little motion in the elbow joints, and

their two bones are often united, the paw cannot

turn, but has merely a hinge motion in this particular
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joint. Many of them, however, have tolerably perfect

clavicles, and others have imperfect ones, so that

they can bring the paw to the mouth without any
turning of the elbow ; but as they cannot turn up
the sole of the paw, they cannot bring any substance

to the mouth except by holding between the two

paws sideways.
In all their organisation, indeed, they are inferior to

the three preceding orders ; and the offices which

they perform in nature are of a more humble character.

Those which subsist on vegetable matter live, habitu-

ally in some cases, and seasonally in almost all cases,

upon bark and twigs, and even dry sticks ; and it is

not a little remarkable that the beaver of the north,

notwithstanding all his ingenuity in hut building,

should be contented with nearly the same fare as the

hippopotamus of the African rivers, which kennels in

the foulest ooze that it can find. In proportion as the

clavicles are firmer, the animals have more dexterity
in their action ; and this admits of a division of them

into two sexes, which is rather convenient in the case

of animals which are so very numerous, and the greater
number of which, from their habits of concealment,

are but little known.
The section with clavicles is by far the more nu-

merous of the two, and contains a number of families,

some of which, however, do not consist of more than

a single genus, or even a single species. The first

family, and those which are the most agile animals,

are the squirrels, including squirrels properly so called,

leaping squirrels with extended parachutes, usually
called flying squirrels, the aye-aye, and perhaps a few

others. They are almost exclusively tree animals, and

exceedingly quick in their motions. The second

family consists of the rats, of which there are thirteen

or fourteen separate genera, some inhabiting the

mountains, some the walls of houses, some the fields,

some the margins of the waters, and, in short, almost

all sorts of places that can well be imagined. They
are the most numerous mammalia on the face

of the earth. All of them, however, are ground ani-

mals, and some of them inhabit in vast colonies toge-
ther. Their numbers show that they are of vast use

in wild nature ; and though most of them which fre-

quent houses are accounted pests, yet as they multiply

very fast in such situations, we must not suppose that

even there they are altogether without their use.

The jumping hares, the rat moles, the beavers, and

various other genera, the species of which are but

fuw, and the manners imperfectly known, also belong
l<> the selection with clavicles.

The section without clavicles contains only three

families ; but some of them are animals of consider-

able interest. One family consists of the porcupine
and the allied genera. Another consists of the hares ;

and the third of the cavys, including among others the

chinchillas of the South American plains, the skins

of which are so much esteemed for the beauty of

their fur.

Several of the rodent animals are offensive, on ac-

count of their musky smell ; but the flesh of the

greater number is eatable, and that of many is highly

prized. The skins of many besides the chinchilla are

also valuable, on account of their furs, though less so

than those of the marten family, inasmuch as the skin

and fur are more tender, and the fur is less glossy.
The vast numbers in which many of them are ob-

tained, and the comparative easiness.of the hunting of

them, make some compensation in those respects.

EDENTATA. As the character from which this

small but very singular order of the mammalia gets
its name is merely a negative character, the absence
of certain parts, and not the possession of them, no
conclusion respecting them can be founded upon it,

farther than that they are incapable of inflicting an
incisive bite with the front part of their mouths. Still

they have some characters in common, although those

characters differ very much in the several genera
which the order comprises. Those characters are the

peculiar structure of the claws with which the extre-

mities of the toes are armed, and the degree of mo-
tion. Generally speaking the claws are large, and in

order to fit them for more powerful action, they em-
brace the terminal bones of the toes like a sort of very
singularly shaped hoofs. This is the character in

which they agree ; and those in which they disagree
are chiefly the size and form, which vary according to

the purposes to which the animals most habitually

apply them. There are three of those purposes :

holding on upon trees, digging in the ground for the

simple purpose of burrowing, or for digging up bulbous

roots and earth insects, and also for digging into the

bodies of dead animals, into which they enter by
making a mine below. The third form is that which
is more adapted for tearing open the burrows or col-

lections of earth, chips of wood, or other materials of

which those insects that live together in numerous
colonies construct their habitations. The first and
last of these three varieties of claws among those

animals, will be found explained, both in their struc-

ture and their action, and also illustrated by sketches

in the passages already given as explanatory of the

feet of sloths and ant-eaters. An example of the

third form occurs in the ground hog of Southern

Africa, of which a figure will also be found in the

course of this article. The whole order are local in

their distribution, as well as peculiar in their structure

and their habits. Very few of them, and these only
of one of the genera, occur in temperate countries,
and such as do are confined to America. Cuvier
divides them into three families : Tardigrada, contain-

ing only the sloths of living animals, and, according
to Cuvier's hypothesis, the megatherium, and those

other fossil animals which are presumed to have re-

sembled it in structure ; Ordinary Edentata, con-

taining the armadilloes and a few others, all of which
are exceedingly expert at burrowing in the ground ;

and Monotremata, comprising the ornithorhynchus
and echidna of New Holland, the one of which is a

burrowing animal, and the other aquatic in its habits,

and seldom coming to the surface excepting in order

to breathe. These two are very peculiar animals.

There is no question that both of them are mammalia,
and there is as little question that they resemble the

ordinary edentata in having no teeth, and also in

some parts of their internal organisation ; but still

their peculiar character, that, of having only one pos-
terior opening to the body, is the one in which they
differ from all the other known mammalia ; and
therefore it seems desirable that they should stand

apart and be classified upon it. Enough of their

physiology and manners is not yet known for enabling
us to fix their place in the system with any thing like

precision ; and therefore we shall venture to arrange
them as unclassed animals in supplement to the mar-

supial ones, because they too require to be classed

upon different principles from the mammalia.

PACHYDERMATA. This is also an order which is



190 M A M M A L I A.

established upon a character which tells us but little ;

and the three families of which it consist differ much
from each other. They are all vegetable feeders ;

and as such they form a pretty distinct division.

Their digestive apparatus is invariably of large
dimensions, but they do not ruminate j and as many
of them at least are capable of dividing their food but

imperfectly with the teeth, they may be said to draw
a tincture from it rather than to digest it in the usual

meaning of that word. None of them are furnished

with claws ; and the termination of the foot differs

considerably. Some have short blunt toes, as for

example, the elephant ; others have divided toes

with little hoofs, as for instance the tapir, and some
have one large divided hoof, as the horse ; in fact,

there is no part of their external organisation in

which they can be said to have very much resem-

blance ; and the thick skin upon which Cuvier has

judged it most expedient to class them, though it is

very characteristic in some, is much less so in that of

others. The elephant, the rhinocerus, the hog, and
several others, have undoubtedly thicker skins than

are to be met with in any other order of mammalia ;

but the skin of the horse is certainly not thicker than

that of the buffalo. The three families are, probosci-

dia, ordinary pachydennata, and solidungula. The
first of these contains only the two species of

elephants, of w'uch some notice has already been
taken ; and the last contain only the horse genus in

its different species. Both of these are very distinct

in their characters ; and they are animals of peculiar
interest ; but they stand alone in the system, possess-

ing liille or nothing of what is called affinity to any
of the rest. The second family, like that of the

ordinary toothless animals, is a melange, containing
animals very unlike each other, such as the hippo-

potamus, the different hogs, the rhinocerus, the tapir,
and various extinct animals of which of course only
the bones are known, and all the rest must be

supplied by analogy, which, however, is a powerful
instrument in the hands of one who has carefully
studied the skeletons of all the living animals, and

compared these with their external appearances and
their habits. With the exception of the hog, and
the horse, of which the original locality is not very
well known, all the living genera of these animals

are comparatively local, and found only in the south-

ern parts of the true continents. The bones of the

extinct ones, however, are perhaps more widely dis-

tributed than those of any other mammalia which are

lost to the world in living types. Among the ordinary
ones there are some, as, for instance, the tapir, which
in some respects at least resemble the elephant ; and
in the hogs we have a divided hoof resembling,

though not exactly like, that of the ruminating
animals.

RUMINANTIA. This is to man the most valuable

order of all the mammalia ; and it has the advantage
of being very abundant, almost universally distributed

(Australia always excepted), generally speaking mild

in disposition with very few exceptions, social in

habits, and consequently easily tamed.

The character upon which the order is established

is a very distinct one, belonging to the whole of the

order, and to no other mammalia. In some others

there is a stomach more or less dissected, but these

do not ruminate. Ruminating animals are also the

only ones which are provided with horns inserted in

the bone at the upper part of the head ; for the

horn of the rhinoceros is merely a sreat tuft of hair

or bristles very firmly soldered together, and attached

only to the skin. All the ruminating animals are

not, however, furnished with horns; and therefore,
when in a state of nature, the horned and the horn-

less are good distinctions. In domestication, how-
ever, the case is different ; because some animals
which are naturally horned lose them in domestica-
tion. We believe, however, that there is not a single
instance of the converse, namely, of a hornless ani-

mal acquiring horns in a domestic state, how long
so ever it may be breeding them. Indeed we do not
think there is a single instance in which a domestic
animal acquires a single appendage, though there are

many in which appendages are nearly or wholly ob-
literated. It should thus seem that, while domesti-
cation unquestionably softens the manners of animals,
it also smooths the asperities of their forms. This
fact involves some curious matter for the physiolo-
gist, though it hardly comes within the pale of legiti-
mate natural history. We may remark, however,
that all animals, when under the influence of strong
and angry passion, become much more rugged than
when they are pleased. The hair stands up, the

muscles swell into ridges, the skin is puckered, and
the animal puts on an aspect as repulsive as possible.
As ruminating, or returning the food to be chewed

after it has been in the first and second stomach?, is

the leading character of this most valuable order of

animals, we shall say a few words on their system of

nourishment generally. In some other mammalia
there is a partial division of the stomach into com-

partments, in each of which a different function is

performed ; but in the ruminantia there are four dis-

tinct and separate stomachs, each of which performs
its separate function, in assimilating the food of the

animal. The first is the paunch, which can be viewed
in no other light than that of a mere receptacle. It

is very capacious, and fitted for receiving a large

quantity of the grass or other matter upon which the

animal feeds ; but there is no gastric juice, or any
other solvent fluid which enters it ; and thus it is

simply a receptacle. In some cases it is extended
with great inconvenience to the animal, in conse-

quence of the fermentation of its contents. This is

especially the case when cattle eat clover which has

been moistened by rain or dew. This moisture, un-

natural to the state of the animal, causes the produc-
tion of a great quantity of gas, carbonic acid generally

speaking ; and the quantity is so great, in some in-

stances, that it would burst the animal if allowed to

remain in the stomach. To prevent this, the skilful

grazier, knowing the exact point at which the animal

is safe, plunges a knife into the body of the animal,

so as to enter the paunch without injuring any of the

other viscera, or even dividing any blood-vessel of

consequence ; and when this is done the gas issues

from the wound with force and violence similar to

the blowing of a pair of bellows, and the animal is

instantly relieved, and its functions go on as if nothing
had happened. This first stomach can be regarded

only as a simple receiver, but a very conspicuous
one ; and the ruminating animal is enabled to browse

for a long time and fill the receptacle, before the

proper operation of preparing the food for the

stomach begins.
The food which is taken into the paunch must un-

dergo another operation before it is even ready for

the digestive organs ; that is, it must return to the
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mouth in order to be' chewed, or ground by the

lateral motion of the cheek teeth upon each other.

It is this returning of the food to the mouth after it

has been in the paunch, which is called
"
chewing the

cud ;" and the cud, or quid, which is the real mean-

ing of the term, is not unworthy of notice, inasmuch
as there is a separate organ for the preparation of it.

This organ is the second stomach of the animal. It

is called the bonnet, or the king's hood ; and it is a

viscus of a very peculiar structure. It is very mus-
cular in its walls, and the interior of it consists of

cells, which are larger-or smaller according to the

size of the animal, and the nature of the food upon
which it more habitually subsists. The walls of

these cells have the faculty of standing erect, at the

same time that there is a vermiform, or twist.ing
motion of the entire organ. By means of these cells

and of this motion, the food which had been taken
into the paunch is rolled into little pellets, which

pellets are one by one returned to the mouth and

undergo the operation of chewing ; and unless this

operation can be performed, and the king's hood can

properly prepare and return the food to the mouth of

the animal, that food can in nowise contribute to

its nourishment. From spasm, or other causes, it

sometimes happens, that this organ is incapable of

performing its function ; and when such is the case,
the animal will die although still able to graze and

convey the requisite quantity of food to the paunch.
An intelligent observer of cattle is well aware of this

peculiar species of spasm, and he is also aware that

there is only one means of getting the better of it.

It is a disease which no medicine can reach ; and if

he possessed only one animal, and that animal were
taken with it, it would have no alternative but death.

He therefore watches another animal of the same

species, and the moment that it is bringing the end or

quid to the mouth, he snatches it out, and transfers

it to the mouth of the animal which has lost the quid ;

and the stimulus of the warm quid so applied, rarely
if ever fails in restoring the animal to the complete
exercise of its function.

The cells in the second stomach vary considerably
in their dimensions in the different orders of rumi-

nating animals. In those which nibble the tender

grass, such as the sheep, they are small ; but in those
which live on the branches of trees, or on coarse

vegetation of any kind, they are comparatively large.
Tliis is especially the case in the camel, which has
the cells of this second stomach of ample dimensions.
The size of these cells give origin to the ridiculous

story that the camel is capable of retaining in its

stomach a supply of water which can not only refresh

itself, but which is rendered available as drink to its

master as it traverses the burning deserts. This
notion has been strangely continued, even by men
who in recent times have got honorary names heaped
upon them for the supposed services which they have
rendered to science. Notwithstanding this, there is

no opinion more absurd, or more completely op-
posed to every principle both of chemical and

physiological science ; and if it were not that we
have a desire to be tender of the names of those whom
learned societies tag with letters, and upon whom kings
bestow knightly honours, we would say that there are

manyofthemsheer blockheads, whoought to oe scouted
from the province of science as unworthy usurpers.

After the food has been rolled into pellets by this

second stomach, returned to the mouth and properly

chewed, it is carried back again to the third stomach,
which is termed the "

manifold," because it consists of

parallel laminae, bearing some resemblance to the
leaves of a book. These are beset all over with
small tubercles, and this is the portion of the stomach
in which, and in which alone, the drink of the animal

mingles with its food. If, therefore, water would be

sought in any one portion of the digestive apparatus
of a ruminating animal, this is the portion in which
alone we could by possibility find it. There is,

however, no instance in which water has been met with
in this viscus, unless so completely mixed with the
aliment as that the one could not be separated from
the other.

From this third stomach, the food and the drink

combined, and reduced to a pulp upon which the real

digestive process can be exercised, are conveyed to

the fourth or truly digestive stomach of the animal,
which is the only one that secretes gastric juice.
This stomach is in some parts of the country known
by the name of " the red," and in young animals of
the ox tribe it is used for the purpose of coagulating
milk in the manufacture of cheese, and gets the name
of the "

rennet." Such are the principal digestive
organs of the ruminating mammalia, and in addition
to these their intestinal canal is very long, and pro-
vided with an ample caecum.

It is not a little remarkable that these animals,
which are unquestionably the most useful to man of
the whole mammalia, should be at the same time
most amply provided with the means of digestion.
There is another circumstance connected with their

economy which is well worthy of attention, and that
is the fact that they absolutely make their own pas-
tures. If a heath-clad hill or a barren moor is per-

severingly pastured on by cattle or by sheep, it will

in time become a green sward of the most kindly
description. The droppings of the animals no doubt
contribute to this purpose, but there is a kindliness
also in the very bite of a ruminant animal which

appears to do good to the plant on which it feeds ;

there is also something peculiar in the breath and
the whole economy of these animals, for there is

nothing that tends so much to retard the progress
of consumption in the human subject as breathing the
breath of cattle, and we need hardly mention that
the smallpox, formerly one of the most destructive
diseases of the human race, has been well nigh banished

by the counteraction of inoculating matter originally
obtained from the teats of the cow.

Indeed, in whatever light we view the ruminating
mammalia, they are absolutely the treasures of man
above all other parts of the animal creation. For ra-

pidity and elegance their labours are perhaps not equal
to those of the horse, but in patience and strength they
have hardly any parallel ; and among the poor it is

lutrdly possible to imagine a more valuable treasure
than is possessed in a single cow. It is also worthy
of remark, that nature appears to have been more
bountiful in the distribution of the ruminantia than of
mammalia of any other order. It is true that, in the
wild plains of South America there were originally no
animals of this description, but since they were intro-

duced they have multiplied to an extent unprecedented
in any other part of the world. It is also highly
probably that they have altered the character of the

surface, and that, though still seasonally arid in a high
degree, the wide plains of Paraguay and Brazil do
not become so burnt up in the dry season as they did
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before they became the pastures of such numerous
herds of cattle.

The only native ruminantia of the southern part of
the American continent are the lamas, which, though
much smaller animals, are somewhat allied to the
camels. They are, however, fitted for treading on

very different ground. The foot of the camel, which
is planted with a heavy downward stamp, and lifted

straight up and high, is adapted for sand ; but it is a

very bad foot for rough and stony surfaces. Though
the lama inhabits latitudes in America which corre-

spond very nearly with those inhabited by the camel
in the eastern continent, the feet of the lama are

adapted for surfaces of a very different description
from those trodden upon by the camels. The camel
is an animal of the sandy plain, but the lama is a

mountaineer ; and the different species are found

along the ridges of the Andes, largest we believe in

the equatorial parts, but more numerous and more
active farther to the south, where the pastures are

better. Instead of the two toes in the lama being
united on the under part, and forming one entire

padded foot as they do in the camel, they are well

separated, and each is furnished with a complete pad,
as may be seen in the following cut.

The foot is remarkably well adapted for holding
1

on upon the rough surfaces of rocks and precipices";
and thus though the lama is but a small animal, not

larger or stronger than a common deer, it is very
sure-footed on mountain paths; and before the intro-

duction of the mule, which is now the beast of burden

chiefly employed in those countries, it was much
esteemed by the native Peruvians.

Although the characteristic foot of the ruminantia
be in all cases a divided one, consisting of two prin-

cipal hoofs upon which the animal treads in walk-

ing, without the small supplemental ones coming to

the ground, except where that is soft, and the animal
sinks deep, yet there is still a very remarkable adap-
tation in this simple foot to the places which the
animal inhabits. The larger buffaloes which inhabit

marshy places, and, generally speaking, the whole of
the ox tribe, which prefer humid surfaces to dry and
elevated ones, have the hoofs very broad, so as to

present an extended base to the soft ground. This
form of foot gradually changes as we proceed from
humid pastures to those which are dry and elevated ;

and when at last we come to the goats and antelopes
which inhabit the craggy steeps of lofty mountains,
we find the hoofs very small, hard in their texture,
and firm in their edges. In proportion too as the
foot acquires this mountain character, there is a cor-

responding increase of elasticity, not in the leg merely
but in the whole frame of the animal ; so that while
these ruminantia which inhabit the moist plains are

slow and unwieldy in their motions, the mountaineers

are among the most light and bounding of all the

mammalia ; and there are no animals, not possessed of

hands, or prehensile feet of some kind or other, which
can preserve their balance so well upon such narrow

footing. Some of the rock goats and rock antelopes
can stand firmly upon a pinnacle of rock hardly more
extensive than the human hand, and not only so, but

they can bound from this narrow footing with won-
derful elasiicity, and alight securely upon a fresh one

equally narrow.
In mentioning this order of animals, we cannot pass

over their extreme utility to man, and the numerous

ways in which they are useful. The milk of the

ruminant mammalia is much more abundant than that

of any of the others, and it is superior in quality,

being one of the most healthy substances that is

known. The manufacture of this milk into cheese,
or that of its cream into butter, employs a great
number of people ; while the commerce in these arti-

cles is an extensive branch of trade. The flesh of the

ruminants is a staple article of food in all nations ;

and though there are some articles which the luxurious

esteem more as rarities, there is no kind of animal
food upon which a man can feed so constantly and

preserve an equal state of health. The skins of these

are so valuable as leather, that they form an indispensa-
ble article of human clothing, and in many of the

arts ; and the skins of the different genera, and those

of the same genus, at different ages, and in the dif-

ferent sexes, admit of being dressed in a great variety
of ways, so that each is applied to its own specific

purpose. The wool and hair are also articles of

great value ; and no part of the dead animal is with-

out its use.

But notwithstanding those numerous and important
uses of the substance of the animals, they are nothing
to the uses of the animals themselves in a live state.

The great quantity of vegetable matter which cattle

convert into manure for the fields, and the peculiar

adaptation of this to the nourishing of corn and of

the more kindly grasses, render these animals indis-

pensable to the farmer ; and we may say with truth,
that there is not upon the face of the earth a single

spot so fertile as that it could bear corn crops even
ten years without the assistance of cattle. The beauty
of the animals too is something ; for if the greatest
master of colours limns a landscape with the utmost
effort of his art, and forgets cattle, it looks cold and
desert ; and one would prefer a single cow touched

by the broad and brilliant pencil of Cuyp to all the

still life in the world. In fact, those animals appear
to have been the grand means whereby the human
race were at first brought from their savage habits.

The naked hunter of the woods, who is understood to

have subsisted chiefly upon the flesh of animals, and
to have been hardly less ferocious in his manners
than the carnivorous mammalia, became in time a

shepherd, feeding upon milk, and clothing himself

with the skins, and ultimately w:ith the fleeces of his

flock, till their great value taught him to love the

gentle creatures ; and when this step was once taken,

the milk of human kindness was poured around the

human heart, the attachment of man to the animal

kingdom was placed upon a finer and firmer basis

than the mere desire of eating their flesh ; and the

moment that a gratification in supplement to that of

the mere animal appetites was afforded, the first grand

step in civilisation was taken ; nor was it long ere
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the descendants of the shepherds founded the city,
reared the palace, established the law, cultivated

science, improved art, and enjoyed happiness. This ii

part of what we owe to the ruminant mammalia ; the

whole tale of their value and advantages is too long
to be told.

MAUSUPIALIA. In stating our reasons for removing
these animals from the end of the flesh-eating order,

we took occasion to remark that they ought, in strict

propriety of arrangement, to form a sub-class, or a

separate class altogether from the regular mammalia,
because the character by which they are all distin-

guished, and upon which they are named, does not

belong to any of the rest. This character is the

attachment of a mamtpium, that is, a purse or pouch
on the under part of the females, which pouch is

supported by two peculiar bones called marsupial
bones for the sake of distinction ; and the degree of its

development varies in the different genera, and also

in the same female when in different states. In some
it is always largely produced, and answers as a re-

ceptacle to the full-grown young ; while in others it

is so little produced at any time, that it never covers

the teats of the animal. There are, indeed, cases in

which the pouch is little more than a ridge or fold

upon each side of the belly laterally ; but the bone
exists to some extent or other, even where the dis-

tinct pouch is wanting, and thus the whole of these

singular animals are brought into one class ; and
there would be no objection to consider them as an

order, only they do not strictly agree with the other

orders of the mammalia, in any great particular either

structural or physiological.
The bones which support the marsupium are

attached to the pubis, and embedded among the ab-

dominal muscles, so that the pouch is retained in its

place with a degree of force proportionate to the

strain which it has to bear. We may see in part the

use of the singular structure of these females. Their
habit requires that they shall be much in a slanting
or upright position ; and the strength of their muscles

being, in the more characteristic species, concentrated

upon the loins and haunches, uterine gestation, until

the young were well advanced, would neither be con-

venient nor safe, accordingly there is a different

arrangement of parts in them, and instead of there

being but one opening to the uterus, as in the proper
mammalia, there are two canals of comparatively
small diameter, and curved in their direction. There
are in the organs of the other sex peculiarities
which answer to these ; and though the formation is

certainly singular as compared with that of the mam-
malia, the adaptation which it evinces is nowise

inferior, only as the habits of the animals are not

very well known, and as they were for a long time

considered and classed with the others, and their

more remarkable peculiarities passed with little notice,

the proper study of them may be said to be little

more than in its infancy.
There is no doubt, however, that the whole of the

animals have a double gestation -a gestation in the

pouch, and a gestation previous to that in the internal

uterus. It has not been very satisfactorily made out
whether the young, when in the uterus, have or have
not a regular placenta ; but the analogy is against
their having one in any considerable state of deve-

lopment ; and in those species which have been

observed, the young, when they leave the uterus and
be transferred to the pouch, are too rudimental for
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having an umbilical cord in any state of development,
They are far more minute and formless than the

young of any of the mammalia, not excepting those
which come into the world blind and naked ; and in
some species at least (for the greater number have
not been examined with sufficient care), they are
without any produced members, or any decided marks
of systematic action of any kind. The female trans-
fers them to the pouch with her mouth, or applies
them to the teats in those instances where these are
not covered by the pouch. It is upon the nipple or

teat, indeed, that the young one is suspended, and
not by the mere pouch ; and when very rudimental
ones are removed from the teat, they cannot regain
it without the mother's assistance, and thus they
would perish in the pouch without being able to help
themselves.

It is of course not known whether all the species
are equally rudimental when placed in the pouch, or

indeed, whether the same female places all her young
ones in it at the same age. This is most probably
the case ; but the point is one upon which we cannot

speak positively, and, indeed, the whole doctrine of
the production of these animals, is one which must
be worked out upon its own data, without any ana-

logy drawn from the other mammalia. In those specieg
which have been open to accurate observers, the
whole period of gestation, at least up to the perfect
formation of the young animal, though not of course
to its growth, has been found nearly equally di-

vided between the womb and the marsupium ;

only the young ones take shelter in the latter after

they are capable of finding the greater part, if not
the whole, of their own food. Where this is the case,
the marsupium is of course considerably enlarged ;

but it is not in this that the principal office of this

organ consists. In its internal covering, partially
also in its teats, and perhaps wholly in these in some
of the species, this part of the system is only tem-

porary and developed when nature requires it, and

disappears again when the necessity for it ceases.

The minute description of the curious economy of
these animals is not very well adapted for popular
illustration ; and though it were so adapted, it is too

scanty for admitting of being made satisfactory. We
may remark, however, that by far the greater number
of the marsupial animals are either leapers or climbers ;

and this peculiar arrangement of the organs of gesta-
tion is evidently intended to enable the loins and
haunches to have more powerful action in this way
than they would have if the animal were loaded with
full grown young. The double internal uterus and
the marsupium also enable these animals to bring for-

ward a succession of young ones at the same time ;

and they may be observed in the pouch at evidently
different ages in the different individuals which are

there at the same time.

All those circumstances point strongly to the fact

that these animals are subjected to considerable hard-

ships and contingencies ; and this agrees with the

characters of those countries which the greater num-
ber of them inhabit. These are chiefly seasonal

countries, in which there is much alternate parching
and flooding countries in short which are not well

adapted for the common mammalia in a state of na-

ture ; and accordingly we find that in New Holland,
which may be considered the head-quarters of mar-

supial animals, there are no native placental mam-
malia, and such mammalia are not very common in

N
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the other localities of these animals. New Holland,
New Guinea, some of the other islands of the archi-

pelago, South America, and the warmer part of North

America, in the case of a single species only, are

the localities of these animals ; and it is not a little

remarkable that not one of them hasbeen hitherto

found in Africa, though they occur on both sides

of it.

As they have their portion of the earth set apart
for them as it were, they are distributed into their

own orders, which, however, have been usually taken

into the system as genera, and perhaps it is not worth
while to alter an arrangement which cannot be mis-

understood, if we do not confound them with the

other mammalia.
The singular part of the economy of these animals

is, however, the pouch, and the double gestation.
There has been much inaccurate writing on this sub-

ject, but the leading facts have been in a great mea-
sure cleared up. The Virginian opossum, which has

been longest known, has been examined with a good
deal of attention. From which it appears that the

pouch begins to be visibly preparing for the young
about the tenth da)', and that in about five days more
the young are placed in it. This is done always in

a state of concealment, and consequently the exact

method of it is not known, though there is no doubt

the mouth is the instrument. When these young are

deposited in the pouch they are very small, not ex-

ceeding a grain or two in weight. The mother, it is to

be borne in mind, is about the same size as a common
domestic cat. On the twenty-fifth day the motion of

the young in the pouch is sufficiently great to be felt

by the finger on the outside ; and by eight or nine

weeks the young ones are found hanging, some with-

out and some within the pouch. While they continue

suspended to the nipple it is about a quarter of an
inch long ; but they do not quit the teats till they
are about the size of rats. After this the teats

begin to shrivel up and soon disappear. About the

eighth week the eyes are opened, at which time they
begin to quit the teats, though they return to them
for some short time.

The marsupial bones, which are found in the

skeletons of no other animals, form a very peculiar
character. They are inserted by a tendinous union,
and not by joints near the middle of the pubis, and
directed towards the sides ; and it does not appear
that there is any necessary correspondence between
the development of the bones and that of the pouch
in its soft parts. The males have them as well as the

females and those which have the pouch but very
little produced, have often the bones very decidedly
so. Though the pouch and its economy be the most

remarkable, they are not the ones upon which it is

convenient to divide the animals, the proper mode of

division being the teeth and feeding apparatus, as in

i'.ie case of the mammalia properly so called. But
whatever may happen to be the food or teeth of these

animals, and whether the pouch is well developed or

merely rudimental, there is a family likeness which
runs through the whole. The animals never have
the graceful form of the true mammalia ; they have a

very stupid look and expression in comparison to

these, and they are sadly inferior to them in resources,

though their dispositions are generally mischievous

enough in proportion to their strength.
In the marsupial animals, and particularly in those

of them which have the marsupial character most

completely developed, there are certain conformations
of the blood-vessels in the lower part of the body, in

which they differ from the mammalia. These conforma-
tions tend to secure, in proportion to the blood of the

whole animal, a greater supply of arterial blood to

the lower extremities, and to those parts in which the .

peculiar characters of the animals are situated. The

marsupimn and its bones render the pelvis deeper
than it is in any of the mammalia, and this enables the

iliac branches to come off earlier and at smaller an-

gles, by which means the blood circulates more freely
and in larger quantity, and this supplies the waste of

the more powerful action of the hind legs, and, gene-
rally speaking, also of the tail. Those peculiarities
cannot be very clearly explained, however, without
the assistance of figures, and not easily to ordinary
readers with them.

The spine and skull do not differ greatly from those
of the common mammalia in the arrangement of their

principal parts, only in the more characteristic species,
the skull is smaller in proportion, and the vertebral

column is enlarged towards its sacral extremity. The
fore legs are always furnished with complete cla-

vicles, and thus they have always a cross motion, so

that the animal can grasp with them or bring them to

the mouth. In their development the organs of

sense follow nearly the same law of adaptation to

locality as is found in the mammalia ; but the fore

paw has in no case less than four fingers and a rudi-

mental thumb. Some of them, however, have the fore

feet adapted for digging in the ground ; one or two
have the toes of all the feet webbed, and several have
the hind feet formed like those of the leaping ani-

mals. Some of them, as the koala, have the toes of

each foot divided into two groups, an external one

containing three, and an internal one containing four,

which act against each other in grasping. In those

which simply run upon the ground, and which are

more or less of a carnivorous character, the feet ap-

proach more to those of the running carnivora, having
five toes on the fore feet and four on the hind, all

armed with claws which are sharp and crooked, but

not retractile. The whole race are, with but few ex-

ceptions, solitary animals, living alone, and rarely
found in more than a single pair, and that only occa-

sionally. The kanguroos are almost the only ones

which form an exception to this ; and they make a

slight, though a very slight, approach to the rumi-

nant mammalia in their food, and the fact of their

being of some use to man ; but the approach is but

a slight one, and their social principle is not suffici-

ently strong for admitting of their being tamed.

We shall now very shortly notice the several

genera, or, perhaps, to speak more accurately, orders

or sub-orders into which these animals are usually
divided. The first are the opossums, which are

wholly American animals, though some are furnished

with a pouch and others not, and one at least is

aquatic in its habits. These animals have their

mouths formed very like those of the insectivorous

mammalia. They have ten front teeth above and

eight below, which last are very small ; one canine

tooth in each side of both jaws, which is strong and

compressed ; and seven cheek teeth in each side of

both jaws, the ones next the canines very small, and

the otiiers with pointed tubercles like all insectivo-

rous teeth. The head is long, the muzzle pointed,
the gape wide, the ears rounded and nearly destitute

of hair, and the tongue studded with hard poinU
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They walk on the flat foot ; have five toes on the

feet,*only the thumbs on the hind feet have no claws,

and are opposable to the fingers. The tail is very

long in all the opossums, hairy in part, and naked in

the other parts. They are covered with pretty close

fur; and like the insectivorous mammalia they have

the stomach simple.

They are animals of a rank and offensive smell, re-

siding; in holes of trees during the day, and crawling
about and climbing during the night, levying their

contributions upon little birds and their eggs, as well

as upon insects. The Virginian opossum is the

largest, and it does not exceed the size of a cat. It

is furnished with a pouch ; and so are three or four

other species inhabiting South America ; some of

which frequent the rocks by the sea side, and feed

upon Crustacea?. Others of the same country, which

are not much larger than common rats, are without

the pouch ; but its place is marked by deep folds

along the side of the body. One species of Guyana,
which is about the size of a pole cat, has the feet

webbed, and its manners are understood to bear some
resemblance to those of the otters.

Those which have been enumerated comprise the

whole of the American species, so far as these have

been discovered. They are, comparatively speaking,
an obscure as well as an useless race of animals ; though
in a country where insects are so exceedingly nume-
rous, every insectivorous animal is of some service.

The marsupial animals of New Holland are much
more characteristic than the American ones ; and
there is a succession of them, answering in a great
measure to three or four different orders of the com-
mon mammalia. The colonists in Australia have
bestowed the names of common English animals upon
;he greater number of them ; and this at first led to

mistakes respecting their natural history ; but those

mistakes have been in a great measure rectified.

The genera of these Australian marsupial animals

are, Dasyurus, which are carnivorous animals ;

Parameh's, which have more the form of badgers,

though not very like those animals ; Phalangista, which
ire climbing and leaping animals ; Ptaurista, which
lave the skin of the sides formed into a parachute ;

Potorus, which resemble rats ; Kangurus, of the lead-

ug species of which we have already taken notice in

peaking of leaping animals ; Phascolarctos, which is a
imall animal, remarkably slow in its motions ; and
v
/iascoloiys, which is also a very slow ground animal,

t is necessary to bear in mind, however, that those

halangers (Phalangista}, which have the tail naked
r covered with scales, are natives of the islands to the

! orth cast of New Holland ; while those which have
he tails covered with hair are natives of New Hoi-
ind itself. Some species of these have been set

own as American, but it does not appear that there

any truth in their being natives ot that country.
\> these must be added, though in separate sections,
ie two most singular animals of Australia, or indeed

. f any part of the world. These are, the ornithorhyn-
ins. which is a swimming animal ; and the echidna,
liich is a burrowing one. There is no doubt that

iese two follow the general law of the marsupial
limals ; though a regular pouch would not be con-

sent with an animal which crawls and dabbles in

ud at the bottom of pools, or yet with one which
irrows rapidly in the ground.
The fact of these two animals having only one poste-
)r opening to the body, as is the cuse in birds, together

with their jaws being drawn out into horny mandibles

something like those of birds, and like them destitute

of true teeth, were strong inducements to the natu-
ralists by whom they were first observed and
examined, and who had been in the habit of carrying
one type through each class of the vertebrated

animals, to look upon them as a kind of birds, or

perhaps as partaking of the characters of bird and

oviparous reptile, jumbled together with those of the
mammalia. Such a melange of character is, however,
inconsistent with all that we meet with in the other

parts of nature ; and though in the mammalia, whether
common or marsupial, there are very remarkable
differences of structure as suiting each to its proper
locality and office, yet there is not the slightest ten-

dency to blend the two characters of any two classes

in one and the same individual. This fact might have
been arrived at from what has til along been observed
of species, and species which, in structure, in food,
and in habits, approximate very nearly to each other.

From the great proximity between some of these, we
may conclude not with probability only, but with cer-

tainty as great as can be obtained upon such a subject,
that they could be blended together far more readily
than the characters of two classes ;

but we find that

the line of distinction between species and species is

so clearly drawn, and so impossible to be permanently
broken, that not one new fertile species partaking of

the characters of two separate ones, can be introduced

by all the skill of the cultivator of animals, though he
labours with the utmost assiduity for the express pur-

pose, inasmuch as the animals of one generation which
he procures by this means, possess qualities which, for

certain purposes, are more estimable than those of the

pure animal of either species.
If this holds true between species which are so

nearly allied to each other, and in all probability are

so nearly from the same original pastures as the horse

and the ass, the argument thence arising ought surely
to have been sufficient to show that there could be
no such blending as that which was alleged in the

case ot those animals, and more especially in that of

the ornithorhynchus, which was the earliest and the

best known.
Other arguments, all tending to the same effect,

might have presented themselves in formidable array ;

for if there are any animals which have less occasion

than others for any of the attributes- of birds, they are

the very ones under consideration. Flying is the

proper bird character ; and flight might be much more
useful to, and therefore might be expected to be sooner

given to a mole or an otter than to either of those

animals. Besides, when birds lose their proper func-

tion, the capacity of flying through the air, they lose

in a great measure those parts of their bodies which
are the proper organs of flight. If they are swift-

footed animals, they have rudimental wings and

downy feathers, which serve them as balancers ; and
if they are slow-footed, the bones of the wings are

hardly, if at all, produced beyond the skin of the

side. If the wings are to be used as swimming
organs, as is the case with those aquatic birds which
are incapable of flight, there is a peculiar modifica-

tion to fit them for this office ; but there is in no case

the slightest tendency in the wing of a bird to take

the shape of a toed and clawed foot, as we find both
in the ornithorhynchus and the echidna.

The skeletons of both animals are strictly those of

mammalia ; and in the articulations of the legs, there

N2
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is no approximation to the articulation of the quad-
ruped reptiles, which, whether they more fast or

alow, always have the joints of the legs turned in a

very peculiar manner, so as never to be mistaken for

animals of any other class.

There is another circumstance which probably
tended to mislead those naturalists who looked too

exclusively to the facts immediately before them, and
the analogies of the mammalia, without due attention

to those of the marsupial ones. It was not then

known that the mammae or teats of these animals are

deciduous, or that they shrivel, the apex dropping off

and the glands being completely absorbed, when not

required ; and it is highly probable that no two young
ones are ever nursed upon the same teat of a mother,
that is to say, in successive generations, whether the

one generation follow the other ere that other is yet

completely formed, o*whether years, or longer inter-

vals of time, may come in between them. This being
the case, it is evident that no conclusion could be
drawn from the total absence of teats in the female

ornithorhynchus, unless these animals should be found

accompanied by young, and without this apparatus.
The number of these animals are so few, and their

habits and modes of life are so difficult to be observed,
that though an individual now and then was occasi-

onally found, the searchers for them did not meet
with a gravid female, or a female accompanied by
very young offspring. This, of course, left the case

open to conjecture ; and as ornithorhynchi have been
seen about some of the pools of the Australian

streams, and eggs found in the banks soon afterwards,
without any animal being observed to which those

eggs could belong, there was the evidence of juxta-

position in favour of their being the esrgs of the orni-

thorhynchus. This same juxta-position is a very
treacherous argument in natural history ; and if we
obtain nothing from analogy to bear it out, and espe-

cially if we have anything from analogy positively

bearing against it, we cannot use it with anything
like safety ; and this turned out to be very remarkably
the case with the supposed eggs of the ornithorhyn-
chus. More careful inquiry succeeded in obtaining the

young with the mandibles so short as to form a mouth

capable of sucking, though one of very singular

shape ; and though the evidence has not yet been
carried that length, it is by no means impossible that,

at an earlier stage the young ornithorhynchi may be
so formed as to be able to adhere to the teats of the

mother, in the same manner as the other marsupial
animals. The following is a portion of the account
transmitted to the Zoological Society of London, from
the Honourable Lieutenant Maule, who, in common
with very many officers both of the British army and
the British navy, placed on foreign stations, is now

cultivating natural history with equal assiduity and
success. We quote from the proceedings of the

Society's Committee of Science, to which committee
the information was first communicated. "

During
the spring of 1831," writes Lieut. Maule,

"
being de-

tached in the interior of New South Wales, I was at

some pains to discover the truths of the generally ac-

cepted belief, namely, that the female Platypus lays

eggs and suckles its young.
"
By the care of a soldier of the 39th Regiment,

who was stationed on a post at the Fish River, a

mountain stream abounding with Platypi, several

nests of this shy and extraordinary animal were dis-

covered.

" The Platypus burrows in the banks of rivers,

choosing generally a spot where the water is deep
and sluggish, and the bank precipitous and covered
with reeds, or overhung by trees. Considerably be-

neath the level of the stream's surface is the main
entrance to a narrow passage which leads directly
into the bank, bearing away from the river (at a

right angle to
it),

and gradually rising above its

highest water-mark. At the distance of some few

yards from the river's edge, this passage branches into

two others, which, describing each a circular course
to the right and left, unite again in the nest itself,

which is a roomy excavation, lined with leaves and

moss, and situated seldom more than twelve yards
from the water, or less than two feet beneath the sur-

face of the earth. Several of these nests were, with

considerable labour and difficulty, discovered. No
eggs were found in a perfect state, but pieces of a

substance resembling egg-shell were picked up out of

the debris of the nest. In the insides of several

female Platypi which were shot, eggs were found of

the size of a large musket-ball and downwards, imper-

fectly formed however ; i. e. without the hard outer

shell, which prevented their preservation."
The eggs, without any shells which Lieut. Maule

describes as having been met with in female ornitho-

rhynchi were no doubt the young, in a state probably

sufficiently far advanced for being ready for their ex-

ternal destination ; but it does not appear that there

is any thing which can decidedly connect the sub-

stance resembling egg-shell either with the mother or

with the young.
It must be borne in mind that the question here

is not whether the primary rudiment of the ornitho-

rhynchus is or is not an egg ; because the rudiment of

every known animal is an egg ; and the question is

only as to the state of development in which this

egg is when it leaves the body of the parent animal.

In the true mammalia the maturing is internal ; and

though the young are in different degrees of perfec-
tion at their birth, according to the nature of the

species, they are always sufficiently developed tor

being capable of sucking the mother by means of the

mouth. In the marsupial animals it is probable that

there are also differences of development in the young
of different species, when they leave the internal

uterus ; but they leave that uterus without any distinct

development of parts, and therefore without the capa-

city of performing any of what are called the

voluntary functions of animals. They have no mouth

formed, although they have a means of attachment to

the nipple ; and until they have a mouth, and can

quit and regain the nipple at pleasure, it is highly

probable that the nourishment they receive from that

organ is not milk suited for the
purpose

of ordinary

digestion, and requiring the action of the air in breata-

ing before it is fit for the purposes of life : but that it

is a fluid derived immediately from the unchanged
arterial blood, and therefore requiring no more breath-

ing or action of the air in the young which receives

it, than the nourishment of the true mammalia requires
while they are in the uterus. Indeed the arterial

structure of the hinder parts of these animals is such,

that the same supply of arterial blood may go either

to the uterus or the teats, or that it may go in part to

both at the same time.

We must therefore consider the marsupial teats as

having somewhat of a placental character, as long as

the young adhere to them, and are formless. It should
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seem, however, that a change takes place in those

organs, in the latter stage of the marsupial gestation ;

and that glands, capable of secreting milk, but differing

from the permanent mammary glands of the true

mammalia, are produced at the proper time for the

purposes of the young.
That these glands are not conglomerate, like those

of all the land mammalia, which bring forth their

young alive, does not prove that they are not milk

glands ; for the mammary glands of the cetaceous

mammalia are not conglomerate, but consist of little

tubes which open at the one extremity, but are closed

at the other ; and in the cetacea the walls of these

are capable of secreting a milk which is as rich as

ordinary cream. It has been mentioned by several

observers in Australia, that these glands do contain

milk ; and that they appear sufficiently developed,
this milk is found in them, and can be extracted

from them by pressure, only at those stages of the

animal's economy, when the milk is necessary for the

young.
Those observations have been made with such care

and reported with such accuracy, they have been
examined with so searching an analysis, and glands

analogous in situation to these, in shrews and some
other animals, have been shown to be developed at

times and for purposes eo different, that the fact of

the ornithorhynchus suckling its young, for some time

at least, may be said to be completely made out ; and
the establishment of this in the case of the ornitho-

rhynchus is tantamount to the establishment of it in

the case of the echidna.

There still remains, however, the question of the

degree of development which the young have when

they leave the internal uterus. If they are in the

state of eggs, as we properly understand eggs in birds,

and in those oviparous reptiles which produce perfect

eggs, and do not hatch them internally, then there is

no instance of the contents of such an egg, when per-
fect, being incompetent to bring the contained an mal
to a state of maturity, if placed in the proper circum-

stances. It is true, that pigeons and some other

birds feed their young partially upon a secretion of

the stomach ; and that almost all birds, except such
as feed their young upon the most succulent and

easily digested food, prepare the food in part by the

lubricating and solvent juices, by means of which

they prepare their own food for the stomach. This,

however, is a very different operation from suckling,
and it is performed by a different apparatus, namely,
the common apparatus which the animal has for its

own feeding ; while the milk glands of the ornitho-

rhynchus are prepared for an express purpose, and at

an express time ; and therefore, whether the young
when brought from within are more or less developed,
or required to depend a longer or shorter time on the

mammary apparatus, we cannot, without violence to

the general analogy of nature, and the introduction
of organs for which there is no use, hesitate to admit
that the ornithorhynchus and the other monotrematous
animals follow the general law of the marsupial ani-

mals ; and differ from the others in adaptation to that

law only in so far as the fitting of them in the best

manser for their very peculiar habits is concerned.
The following cut will furnish some idea of the

figure of the ornithorhynchus when making its way
through the water ; and we have added the foot on
a larger scale, in order to show the curious manage-

i mcnt of the web, by means of which this foot becomes

alternately an efficient swimming and an equally effi-

cient digging instrument. It will be observed that

the web is capable of being stretched even beyond

the extremities of the claws ; but it is also true that

it can be retracted, or turned upward upon the upper
side of the foot, so as to enable the animal to dig in

the earth with great force and activity, for which

purpose it is otherwise well adapted, in consequence
of the shortness, the strength, and the articulation of

its fore legs. In the quotation from Lieut. Maule,
the situation and form of the nest are described, so

that it is unnecessary to advert to these ; and it

should seem that the food, in great part at least, con-

sists of worms, and shell-less aquatic mollusca. The
echidna, on the other hand, being a land animal, and

having the mandibles and tongue differently formed,
is a feeder upon insects. Leaving, however, those

curious animals, we shall now very briefly advert to

the rest of the marsupial animals, in order that we
may trace the particular divisions of the common
mammalia to which they have the greatest resem-

blance. We have already offered some observations

on the opossums, and shown the correspondence
there is between them and the insectivorous division

of the common mammalia ; and the grand difference

in their habit is that the opossums are more the inha-

bitants of trees, and the insectivorous mammalia are

more the inhabitants of the ground. This throws

them upon different latitudes of the earth for their

pastures; the opossums being found in the American
continent only ; only one out of the warm latitudes,

and that one not reaching the cold ones ; while the

insectivorous mammalia which possess the three kinds

of teeth, and therefore range properly as carnassiers,

are most abundant in the temperate or the cold lati-

tudes ; and their place in the warm latitudes is sup-

plied by the ant-eaters and the analogous genera,
assisted by insectivorous reptiles, chiefly saurians,

whose structure and covering fit them for activity in

warm countries only.

Simple as it may seem, there is a very beautiful

adaptation to other parts of nature, in this geogra-

phical distribution of those two classes of animals

Climbing insectivora would interfere with the summer

pastures of the birds in the deciduous groves and

forests of temperate countries, because the tree insects

and their larvae supply those birds with their proper
food ; and, on the other hand, animals constructed

like these ground mammalia would not be well

adapted for breaking open the strong castles of the

tropical ground insects, and levying such contribu-

tions upon the inmates as to preserve the proper

balance of the numbers. The soft-billed birds, and
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this is the character of the greater number of our

summer visitants, are just as badly fitted for breaking

open those strong castles ; and therefore, while the

tropical countries contain the most abundant supplies
of food for the anteaters and other strong clawed

edentata, they would be a desert to those birds which
visit us during the summer. It is thus necessary to

the proper working of the general system of nature's

economy, that our insectivorous mammalia should

keep to the ground ; and it is just as necessary that

those of tropical countries should be capable of

climbing.
The Dasyuri (which name is derived from their

tails being hairy or woolly and not prehensile) are

the true carnivora of New Holland ; but they have
not any thing like the strength or the courage of

mammalia of the same size ; and they are indiscrimi-

nately feeders upon insects, such warm-blooded ani-

mals as they can master, and carrion and all manner
of animal garbage which they can pick up. Their

leading characters are, eight incisors in the lower

and six in the upper jaw, all small and regularly

arranged ; large canines in both jaws ;
six grinders

on each side of both ; the twro anterior ones com-

pressed, and with trenchant edges like the true car-

nivorous teeth of the mammalia, and the ones behind
with insectivorous or sharp points besetting their

surfaces. There is something in the structure of this

mouth which renders it less carnivorous than the

mouth of the mammalia with which the animal most

nearly corresponds. In them the false molars come
in between the canines and the great carnivorous

teeth, and thus each of these can perform its work,

separated to a distance from the other. The canine
is by this means more completely a wounding or

killing tooth, and the carnivorous more completely a

cutting and tearing one ; further, as the tearing tooth

comes in close juxtaposition with the wounding one,
those animals have what may be called a more dan-

gerous mouth than the carnivora ; and though they are

not so capable of wounding, they mangle a good deal

more. Another thing which lessens the power of

these animals is the concentration of a great portion
of their energy upon the large and powerful tail, and
on the marsupium and its apparatus; and their speed
is diminished by the possession of more perfect cla-

vicles than are possessed by any of the carnivorous

mammalia, and especially by those which are fleet

footed.

Perhaps the most characteristic of them, though it

differs so much from the rest as to be considered a
different genus by some naturalists, is an animal about
the size of a wolf, of a yellowish brown colour over
the body generally, and streaked with cross bars of

black across the back. This has been found only in

Van Dieman's Land; and it has been termed D.

cynocephalus, or the dog-headed dasyurus. The name,
however, is not a very correct one, as the air and
even the shape of its head are by no means like

those of any species of dog, and the ears are short,

erect, and rounded. Neither this nor any of the
others is capable of climbing, and therefore they are

reduced to seek their food upon the ground j and
this one is known to prowl much about the wild

shores of Van Diemen's Land, and pick up such
animal refuse as is cast on the beach by the sea, or

brought down by the floods during the rainy season.
The other species, or perhaps the members of the

other genus, have different characters. Their bodies

and also their heads are longer in proportion ; and
their tails are covered with much longer hair. The

largest of them has the coat very shaggy, something
resembling that of a bear ; others are smaller, less

shaggy, and not so dark in the colour ; and some of

them are very small. These animals are much dis-

liked by the colonists who reside in the neighbour-
hood of their haunts ; and they are accused of com-

mitting considerable depredations on the flocks of the

colonists ; but it is probable that a good deal of the

injury of which they stand accused is perpetrated by
the bushmen, and the dingo, or half-savage dog, which
is much more likely to do injury to flocks than

those prowling, cowardly, and comparatively feeble

animals.

The genus Perameles (so named from a certain fan-

cied resemblance to badgers) are still to a considera-

ble extent carnivorous. They are ground animals,
and certainly answer in their manners to the badgers
of other countries ; for they are expert at digging in

the ground. These animals, like all animals which
are expert burrowers, have the muzzle long, the head

slender, the ears so placed as to turn down upon the

nape, the hair of the body short, and the tails much
more slender than those of marsupial animals in

general. Their hind feet are much longer than their

fore ones ; and they are formed something like the

feet of the kanguroo, so that they can either spring
from the toes or from the whole length of the tarsus.

The external and internal toes on their fore feet are

reduced to mere tubercles, so that their feet appear

only to have three toes, which toes are, however,
well adapted for digging, and furnished with strong
claws. The thumb on the hind feet is very short in

comparison with the others, and the two middle ones

are generally united by membrane, so that they can

offer a firmer point of support than could be given if

the toes were entirely divided. The females are

provided with a pouch (pera), so that perameles is

merely a translation of "
pouched badgers," the name

given them by the settlers in Australia. As these

animals are still more obscure in their modes of life

than those to which we have already alluded, we are

less acquainted with their feeding. It is probable,

however, that the greater part of their subsistence

consists of ground insects, and other small ground
animals.

Those which we have now enumerated comprise
all the marsupial animals which have any part of the

mouth decidedly carnivorous, though it may be said

that the insectivorous character predominates in the

whole of them, being that of the greater number of

their cheek teeth. We cannot therefore regard them

as being set, like the true carnivorous mammalia, to

watch over and regulate the numbers of an extensive

and varied population of mammalia ; this accords

with the character of the country in which the vege
table feeding marsupial animals are not very nurner

ous, and in which, until they were introduced, there

were hardly any true mammalia.
Of the remaining division of marsupial animals,

some bear a slight resemblance to squirrels, at least

in some of their habits, and very partially in some

parts of their structure ; but the greater number may
be said to have hardly any types among the true

mammalia. Some of (hem live almost exclusively in

trees, in the holes of which they form their nests or

other abodes ; and many of them are furnished with

parachute membranes along the sides, by means of
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which they leap about among the branches with

great agility.

The genus Phalangista (the phalangers), as already

hinted, are not confined to New Holland, but consist

of two sections, one with the tail naked, but prehen-
sile, and the other with the tail hairy, but prehensile
as well as that of the other.

These animals, and indeed the whole of this divi-

sion, are chiefly vegetable in their feeding, though
there is perhaps none of the marsupial animals exclu-

sively vegetable. These animals have, however,
their intestines longer, and more furnished with csecal

appendages than those formerly noticed ; and thus it

follows that their general food is more difficult of

digestion. They have the thumbs large and directed

to the rear, something in the same manner as the

hind toes of birds. This thumb is without any claw,
and two of the toes of their feet are often united as

far as the second phalange. It is this which caused

them to get at first the name of phalangers ; but it is

not a very happy name, inasmuch as the last men-
tioned genus, though without thumbs, have the toes

united in a similar manner; and the Malay name
"
pelandor," which resembles this one, and is some-

times mistaken for it, is one which we would translate

rabbit, though it is said in many of the oriental islands

to be applied to a small leaping animal having many
of the characters of a kanguroo.
The character of these phalangers, and of another

genus or subgenus closely allied to them, as depen-
dent on the mouth, are : two very long and strong
incisive teeth in the under jaw, acting against six

smaller ones in the upper. This produces a slight
resemblance to the rodentia ; but the edges of the

cutting teeth are of a more tearing and less gnawing
structure than those of the rodentia. They differ

from these animals also in having the upper jaw
always furnished with long and pointed canines; but
the canines in the under jaw are not longer than the

false grinders.
The chief distinction between them, which is de-

cidedly different from the allied genera, is the want
of parachute membranes along the sides. Still they
are expert climbers, and search the trees with great

diligence and rapidity ; and they are exceedingly
dexterous in suspending themselves by the tails from
the branches of trees. They have a rank and offen-

sive odour ; but, notwithstanding, they are eagerly
sought after as food by the inhabitants of those coun-
tries in which they are found ; and in New Holland

they are eagerly hunted, both by the natives and the

colonists. The trees of New Holland are remark-

ably well adapted to the habits of animals of this

description. Very many of them are hollow ; and
as soon as the central wood of a tree begins to decay,
the wood-consuming insects, known by the general
name of white ants, come in countless myriads to

clear it away. Such animals as those of which we
are speaking come first to levy their contributions

upon the insects, and then to take possession of the

cavities, so that the hollows of the trees form ready-
made burrows for these animals. The natives are,

however, very expert at scaling the trees and draw-

ing them out or dislodging them by means of smoke.
The species which inhabit the Oriental Archipelago
do not live so much in hollow trees as those of
New Holland ; because the trees there are not so

subject to decay, and the animals are in consequence
more among the branches.

These animals, from the possession of the pouch,
have been called by the general name of opossums ;

but the individuals have been named after any animal

which it struck the fancy of the namer that they

nearly resembled. The largest of them is about the

size of a full-grown cat, the others are smaller.

The allied genus Petaurus (the flying phalangers
or those with the lateral membranes) differ from the

others in these membranes, in the greater pointedness
of the nose, in having the feet more capable of cross

motion, and in the tail not being prehensile. They
are very active animals among the trees, and can

support themselves for some little time in the air by
means of their parachutes, though they are of course

quite incapable of gaining a fresh impulse from that

element. The teeth of these animals are very insec-

tivorous, their molars next the canines being very

pointed, arid the ones further back in the mouth ter-

minate in four sharp points, so that no part of the

mouth of the animal is adapted for bruising vegetable
matter.

The most characteristic, or at all events the

largest animal of this section or genus, is the great

flying phalanger. The total length is about twenty
inches. The head is small and very pointed at the

muzzle ; the ears are large, of an oval form, and
covered with hair ; and the tail, which is round at

the basal parts, though flattened in the length, is

very thickly and finely beset with hairs. The gene-
ral colour of the body is of a greyish brown colour,

paler on the sides of the lateral membrane; and
the head is nearly the same colour, with bright

yellowish brown hairs down the middle of the fore-

head. It inhabits the woods on the eastern coast

of New Holland, especially the rich district between
Port Jackson and Botany Bay.

Another species, the long-tailed flying phalanger,
is about a fourth larger than a common rat, with the
tail slender and half as long again as the body. It

is greyish brown above, and whitish on the under

part. The tail is black for the greater part of its

length, but paler towards the body.
Another species, of a greyish brown colour, and

with the toes furry, having a black tail with a white

tip, also inhabits New Holland. The most remark-
able of the whole, however, is the little flying pha-
langer, which is not more than two inches long in

the body ; and yet by the help of its parachute it can

leap to a very great distance as compared with its

size. The most remarkable character of this little

animal is the tail, which is formed with hairs regularly

disposed on each side, arranged like the webs of a

quill ; and there is no doubt that this form of the

organ assists the animal greatly in performi.ig its leaps.
There are some other species found in New Guinea

and the adjacent isles ; but it does not appear that

any of those which are furnished with parachutes are

found so far to the northward as the species which
are without this appendage. They differ consider-

ably in size and colour ; but there is a strong likeness

among the whole of them, and it does not appear
that there is any very great difference in their man-
ners. The genus Petaurus is known by the name of

the kanguroo rat. The cutting teeth are the same
in number as those of the last, with those of the

under jaw very long. The canines are also wanting
in the under jaw, but those in the upper are long and

pointed. Immediately behind the canine they have
a large molar with a trenchant edge, though the
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other four have their crowns marked with four rather

smooth tubercles. These circumstances indicate a

certain degree of the carnivorous character, though
not a very decided one ; and their digestive organs,
and also their cheek teeth, indicate a more vegetable
habit than any of those which we have already de-

scribed. In their forms they bear a considerable

resemblance to the kanguroos ; and the chief differ-

ence consists in their having canines in the upper
jaw. The hind legs are very long as compared with

the fore ones ; the thumbs are entirely wanting, and
the first and second toes are closely united up to the

nails, which gives them the appearance of having
three toes on the hind foot, with two nails on the

inner one. They can walk, or rather leap, upon the

two hind feet, and use their fore paws something in

the manner of hands. The size of this animal is about

the same as that of a young rabbit, and its colour

resembles that of the common shrew. Illiger gave it

the name of Hypsiprymnus, which means elevated on

the hind legs, or at the crupper ; and Shaw and some
others classed it with the kanguroos, from which,

however, it is evidently distinguished by the canines

in the upper jaw, and the unequal length of the

incisive teeth in the same. It is, however, what
naturalists are in the habit of calling a link between
the phalangers and the kanguroos, partaking much
more of the general form of the latter, but agreeing
with the former in the general structure of the teeth,

with the exception of the particulars that have been
noticed. There appear to be several species of this

animal, or more strictly speaking varieties, inasmuch

as almost their only differences are those of size and

colour, which may be produced by mere difference of

locality.
The kanguroos may be said to form the last genus

of this part of the marsupial animals; and they are

the most decidedly vegetable feeders of the whole.

Their front teeth are the same as in the last men-

tioned, and their cheek teeth are the same in number,
but they are entirely without canine teeth, and in

their native locality they subsist entirely upon vege-
table matter. Both they and the last mentioned

species have the stomach divided in two separate
sacs. Their general structure and manners have

been noticed, accompanied by an illustrative figure
in a former part of this article ; and some account of

the species and popular notice of their habits may be

seen in the article KANGUROO; so that we need only
mention further in this place that they are not con-

fined to New Holland, but that some small ones at

least occur in the Molucca Islands, where they are

called rabbits by the Malays. Macropus (large foot)
was the generic name given to these animals by
Shaw, which Illiger proposed to alter for Halmaturus

(leaping tail), which is the more correct name of the

two; because, though some other leaping animals

have the hind legs proportionally as long as the

kanguroos, there are none which make so much use

of the tail in leaping.

Only two genera of the marsupial animals of New
Holland remain to be noticed ; and each of these

requires to be formed into a separate section. The
first, the Koala, has six cutting teeth above and two

below, as in several of the genera already mentioned ;

two false grinders above and none below ; and four

other grinders in each jaw, but with two tuberculous

protuberances on the crown of each, and not in any
respect the true grinding crowns of the vegetable

feeding mammalia. The claws in this animal are

sharp and rather crooked ; and they spread out so as

to act against each other in the same manner as the

feet of squirrels. The animal climbs readily, but
does not leap expertly. The young are brought forth

in their early stage ; but as carrying it in a pouch, or

on, the under side of the body, would not suit the

climbing habit of the mother, it is carried on the

upper part of the neck, to which it clings firmly, and
the mother is enabled to climb without any danger
of its falling off. Besides climbing, the animal bur-

rows expertly, and its food is understood to be
almost wholly vegetable, consisting of dried grass and
withered stalks of plants. It is an exceedingly inof-

fensive animal. The generic name Phascolarctos

means a bear furnished with a pouch ; but there is

very little of the character of the true bears either in

the appearance or the habits of the animal.

The WOMBAT (Phascolomys pouched rat) is the

last which is yet known, and it is one of the most

peculiar animals of the whole. It agrees in the gene-
ral character with the rest of the marsupial animals ;

and therefore there is no question as to its belonging
to this order or sub-class of the mammalia. It does

not, however, agree in the usual characters of classi-

fication, as for instance in the teeth, or in the articula-

tion of the jaws. The lower jaw is articulated with a

mere opening and shutting motion in the manner of the

carnivorous animals, and wants entirely the grinding
action by a slight backwards and forwards motion,
which characterises the rodentia. The teeth in the

front of the mouth are two in each jaw, very stout,

short, thick, and flat, the upper ones inclining towards

each other at their extremities, and both rounded oft'

so as to present oblique oval discs, with a rounded

edge to the front. There are no false grinders or

canines in either jaw ; and the number oftrue grinders
in each is five, with flattened oval crowns, but divided

by a central furrow across the middle of each. Al-

though, therefore, the mouth of this animal does not

exactly resemble that of the typical rodent mamma-
lia, which are not marsupial, yet they approach nearer

to these than to those of any other animals. The
wombat is plantigrade, with four toes on all the feet,

only the thumbs on the hind ones are mere tuberclos ;

and the claws are long and strong, and well adapted
for burrowing. The ears are very small, and almost

concealed among the rough fur of the animal ; and

the eyes are also very small ; both circumstances

indicating that the animals are habitual burrowers in

the ground. They appear to be among the most

passive of the mammalia. They can be tamed, or

rather they will live with those who feed them ; bu^

they show nearly equal indifference to good and bad

treatment ; and though perfectly harmless, they seem

incapable of being turned to any useful account,

farther than that of being eaten, for which purpose it

is said that their flesh is not badly adapted ; and as

their food is entirely vegetable, and their lives spent
with exceedingly fittle labour, it is by no means

improbable that this may be the case, though enough
is not known of their habits for enabling us to judge
whether their productiveness is such as would render

them of much, or even of any, value in a state of

domestication. With these animals we shall close

our brief examination of the marsupialia ; and we

have made that enumeration rather less brief than it

might have been, in order to save the space that

would be occupied by a separate article MARSUPIALIA,
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in its place in the alphabet ; and we trust that wha
has been stated here will render a mere reference

from that word to this article quite sufficient for al

purposes to the common reader.

We could have wished to be able to state more

clearly the relations of those marsupial animals, to the

ordinary mammalia as well as to each other; but so

many anomalies present themselves in both of these

respects, that it is doubtful whether, in the present
state of our information concerning them, an increase

of words would produce any increase of knowledge.
CETACEA. This is the last order of mammalia in

the view which we have taken of them ; and indeed,
in strict propriety, they belong to the true mammalia,
and therefore should precede the marsupial animals ;

but it is sometimes convenient to sacrifice a little oi

the structural arrangement of animals, for the sake ol

that part of the arrangement which guides us to their

localities ; inasmuch as, without the study of the

locality, as well as the organisation of the animal, we
are furnished only with half the lesson of wisdom
which the animal is calculated to afford. Indeed we
cannot properly appreciate the structure, without

taking the locality along with us
; because the organs

of motion, and the external parts generally, are

adapted to the locality ; and the internal parts are

necessarily adapted to the external, in order that the

animal may be one complete and symmetrical whole,
and not an assemblage of parts incongruous to each
other.

Now, all the mammalia of the orders which we
have already noticed, whether placental or marsupial,
are, to some extent or other, land animals ; for even
the amphibia, the seals and the morses, which are
more completely formed for the water than any of the

rest, can, and do, lie on the banks and rocks for hours
at a time, enjoying themselves in the air and basking
in the sun ; and the others, whether placental or mar-

supial, which find the whole or the greater part of
their food in the waters, are more decidedly land

animals, and capable of ranging to some distance
over the dry surface. The otter, for example, is

rather a fleet walker ; and the palmated opossum,
though not quite so fleet, is still a tolerable walker.
Even the ornithorhynchus, slow as it is, can get on
Faster than some of the toothless animals which live

habitually upon the land ; and thus, though they all

differ by shades greater or less, there is none of the
mammalia belonging to any of the preceding eight
orders which has not some capacity of action, both
on the land and in the water.

The cetacea, on the other hand, though true mam-
malia in the whole of their internal structure, and in

ill the essential points of their economy, considered
without reference to the element in which they
reside, and for which alone their external form and
their organs of locomotion are adapted, are, in conse-

quence of this adaptation, perfectly helpless on the

land, or even when they ground on the shallows in

mch a manner as not to be able again to get afloat.

Some of that section of them which are herbivorous,
md, as such, approach a little nearer to land, or
it all events to shore animals than the cetacea of
:he sea, can contrive to shuffle a little way up the
shallow and back again, in the course of their feed-

ng. But the characteristic cetacea, which are those
)f the sea, though they do not die for want of

jreathing, as a fish does which breathes through
:he medium of water, are yet so perfectly helpless

when stranded by accident, that fhev very speedily

perish for want of food, or in consequence of the

injuries which they do themselves in their attempts
to get off. This draws a perfect line of distinction

in point of locality between them and every descrip-
tion of the land mammalia, and completely justifies
the considering them as separate from all descrip-
tions of the latter, whether they are, in the physio-
logical character upon which the distinction is founded,

equally true mammalia with the cetacea or not. The
cetacea claim our separate attention upon other

grounds : they are by far the largest and most pow-
erful of all the mammalia ; and their pasture is

wider in proportion. Setting aside those which

frequent the fresh waters, their pasture is in mere
extent full two and a third times as great as that

of the land mammalia : and when we consider that

much of the land is unfit for the support, or even
for the travelling, of any mammalia, we are con-

strained to admit that these animals have many times

the range of any or all of those of the same class

which inhabit the land only. We do not mean to

say that their numbers are greater ; because, they
are all large animals ; and we find, upon examining
the land mammalia, that, unless in the case of genera
specially adapted for confined and peculiar localities,

their numbers increase nearly in the same proportion
as their size diminishes.

In the article CETACEA, in its alphabetical place in

this work, we went into considerable details, both of

the general structure and species of these animals ;

and in a preceding section of this article we had
occasion again to revert to their organs of swimming,
more especially to that most powerful organ of the

whole, the tail of the black or Greenland whale. In

consequence of this, it will be necessary only to give
a few hints in this place, in order that our analytical
list of the orders of the mammalia may be complete ,

and that for purposes of general comparison, and for

inferring from this comparison the relative importance
of the different mammalia, the reader may not have
to refer from this general article to any particular
ones, which reference might disturb his comparison.

Generally speaking, then, the cetacea are mamma-
lia, without a single external vestige of hind feet or

legs ; and the whole of the posterior part of their

body is concentrated into a thick and powerful but

tapering tail, which ends in a great cartilaginous
lobe, which is placed horizontally, or in a cross

direction to that of the caudal fin of fishes ; and

:hough their neck consists of the same number of

aones as that of the longest and most supple neck
of the land mammalia, those bones are so exceed-

ngly short, and so totally without motion upon
each other, that there is no bending in an}' direction

of the head in respect of the body, and no bending
of the body in the part anterior of the fore-legs.
The structure of those legs has been explained in a
*brmer section, when it was shown that externally

;hey have the form of a sort of fins, though they still

retain so much of the action of the anterior of land

mammalia, as to be capable of clasping, and also

of striking, and that with considerable force. Their

nain, though small in respect of the head in many of

the species, is still of considerable size, and the parts
of it well developed ; but the external organs of

he two principal senses, those of seeing and hear-

ng, are small, there being no external ears ; and the

yes, though clear and expressive, being very minute
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as compared with the size of the animals. Fn)m the

position of the swimming fin, or lobe, on the extremity
of the tail, that organ strikes the water upwards and

downwards ; and thus it is equally efficient for ascent

and descent as tor progressive motion. Ctivier was

the first who collected the whole of the cetacea into

one order according to their organisation, by sepa-

rating the herbivorous ones from the morses, with

which they had been previously confounded. The

general structure of these, as adapting them to their

element, is the same as that of the more characte-

ristic ones, the difference consisting chiefly in the

adaptation of their feeding organs to food of a

different description, namely, food which requires to

be ground, or rather bruised, by teeth, instead of

being conveyed entire to the stomach, and wholly
assimilated by the action of that organ in the viscera,

as it is in all the rest of the cetacea. They thus may
be formed into two families, and those very natural

ones, the herbivorous and the ordinary cetacea, as

they are most characteristically named by the great
naturalist who first established the order on its proper
structural basis.

Herbivorous cetacea. All the teeth of these have
flat crowns, which is the truly herbivorous character ;

and the swimming paws of some of them are furnished

with little claws or nails, by means of which they can

crawl or climb wholly or partly out of the water, so

as to reach and feed upon the grass or other vegeta-
tion near the margin. The females have two pectoral
mamm ; and both sexes have whiskers of produced
hairs, which gives them, when half out of the water,

a very slight resemblance to human bodies ; and
there is little doubt that this resemblance, in animals

which are rarely seen, except in parts of the world

very imperfectly and we may add fabulously known
to the ancients, gave rise to all the ridiculous stories

about sirens, and tritons, and mermaids, and old men
of the sea; nor is it at all unlikely that the type of

Father Neptune of the old mythology, and that of the

Davy Jones of modern sailors, were borrowed from

well-whiskered veteran animals of this family. Now,
though they are large animals, they are exceedingly
harmless ; though those which live upon sea-weed

may be more active, and come nearer the shores when
a storm is about to loosen their food ; for it is a very

general instinct of animals, both of the sea and of the

land, to feel the circumstances which bring them a

supply of food, and to arrive at the place in order to

receive it. We are far from saying that the animal

has any knowledge of what is coming, in the sense in

which we use knowledge as expressive of mental

judgment founded upon reasoning from experience.
So far from this, that we feel perfectly sure that no
animal has any knowledge of the future, or even of

the past, in the sense in which we use the word, and
sometimes apply it incautiously to them.

It does not follow from this, however, that these

and many other animals may not foretel to us the

coming of storms, or other changes of the weather ;

for there are many such indications, in which no ani-

mal is concerned. When the light cirri play in more
than ordinary numbers and activity in our summer

sky, or when the moon shows a zone of gummy light
in the winter, the chances are many to one that we
shall have foul weather ; and yet surely nobody will

pretend to say that either the light clouds in the

upper air, or the peculiar reflection or refraction of

'he moonlight which forms the lunar zone, can have

any knowledge of the weather. The indication which

they give, belongs, however, to the very same class

as that given by animals, whether of the land or of

the waters.

There is a considerable difference between the

breathing of those herbivorous cetacea, and that of

the true ones. The latter breathe through apertures in

the top of the head ; and thus they can breathe

though the muzzle is entirely under water. In the

herbivora the openings come through the bones of

the head nearly in the same manner as in the others,

though, as the fore part of the head does not require
to be largely produced for the same purpose as in the

others, they rise nearer the termination of the muzzle.

They do not, however, open even there, but descend
to nostrils placed in the front, so that celacea of this

kind cannot breathe without raising the muzzle, in

part at least, out of the water ; and thus they do not

require the blowing apparatus of the other cetacea.

Their organs of digestion correspond with the

herbivorous character of the teeth : they do not rumi-

nate, but their stomach is formed into four sacs, two
of which are continuous and two lateral ; and the

intestine is furnished with a large caeca! appendage.
There are three distinct genera of those herbivorous

cetacea. The first is the manati, which name has

been corrupted to lamantin. Of this there are two

species, one of the tropical rivers and estuaries of

America, and the other of the rivers of the
correspond-

ing latitude in Africa, both of which rivers discharge
their waters into the tropical Atlantic ; and it is not

understood that either of these species is found in any
other part of the tropical waters. In the Amazon on
the one hand, and the Senegal and the Gambia on the

other, they are exceedingly numerous, more especially
in the former, where, at the distance of more than

fifteen hundred miles from the sea, they supply the

people regularly with abundance of animal food of

most excellent quality, resembling veal in appearance,
but much more juicy. The animal is the vacca marinet,

or sea-cow of that part of the world, and approximates
in value to the land cow.
The second species is the Dugong (Halicore, daughter

of the sea), of the north eastern parts of the Indian

Ocean and the oriental Archipelago. The mouth of

this genus differs considerably from that of the former;
for while the manati when full grown has only eight
teeth with square flat crowns, the dugong has eight
conical ones, united two and two, and the tusks are

more persistent. This animal is not described as at-

taining so large a size as the former, which often

exceeds twenty feet in length ; but its flesh is not

inferior in quality.
The only other genus is the stellere, which has

been observed in the northern parts of the Pacific.

It is different from the others, more exclusively ma-

rine ; and it is understood to feed exclusively on sea-

weed ; and it has but one tooth in each side of both

jaws, which tooth consists of a
plate

of some extent,

furnished with ridges of enamel fitted for bruising.

Its stomach is more simple than that of the other two

genera ; but its caecum is very large. Less is known

respecting it than respecting the others, because it

more rarely makes its appearance on the shores ; and

its paws are not provided with those claws which

enable the others to crawl up the banks, as the ordi-

nary cetacea.

As these are better known, and have been alluded

to already in the course of this article, we shall do
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little more than enumerate the different families, of

which Cnvier makes two, dolphins and whales. The

dolphins comprise the dolphins properly so called, the

porpoises, the narwhales, and a few others, all of

which have the head small in proportion to the size

of the body ; and the whales contain the spermaceti
whales, which have teeth at least in one jaw ; and the

whalebone whales, which are destitute of these instru-

ments.

Such, in brief outline, are the mammalia, according
to the arrangement of the most scientific naturalist

of any age ; and had we not already exceeded all

ordinary bounds with the extent of this article, we
should have felt desirous of adding two sections more.

The first of these would have treated of the climatal

distribution of the different orders, groups, and genera
of the mammalia, both as affected by latitude, and by
the physical character of the surface ; and the second
would have consisted of an attempt to trace some-

thing like a progressive history of the greater and
more important divisions, including those which are

extinct, and those which are entirely domesticated.

The subjects of both these sections are, however, in

great part anticipated, by remarks scattered through
the different sections ot this article ; and therefore

we shall not enter upon them, but shall conclude by
pleading the great importance of the mammalia for

the length at which we have noticed them, and ear-

nestly recommending the farther and more minute

study of them to every reader of the " BRITISH CY-
CLOPAEDIA OF NATURAL HISTORY."
MAMMEA (Linnaeus). A South American fruit-

tree belonging to the natural order Gutti/erce. This
is the Mammee or wild apricot of the West Indies

and the American continent. The fruit is large, about
the size of a cannon-ball, and covered by a double

rind, the outer tough and leathery, the inner tender

and membranous. The flesh, which is firm and of a

bright yellow, has a singularly pleasant taste and fra-

grant scent ; but the skin and seeds are very bitter

ana resinous. It is either eaten fresh or cut into

slices with wine and sugar, or made into a preserve.
In Martinique the flowers are distilled in spirit, to

which they impart their flavour, and form a liqueur
called eau-creole. The wood is good and used for

many purposes.
MAN. SEE BIMANA, and MAMMALIA, Passim.

MANAKIN (Pipra). A group of Dentirostral

birds ; and the last in Cuvier's arrangement, as pos-

sessing some characters in which they approach to

the syndactylic birds, inasmuch as they have the two
exterior toes united for about a third part of their

length. The general characters of the groups are :

the bill compressed, higher than broad, a notch toward
the top of the upper mandible, and the nasal grooves
large. Their tail and feet are short ; in the general
form of their bodies they bear some resemblance to

the tits, but their manners are different. They are all

natives of foreign countries, either of the oriental

islands or of the tropical parts of America ; and the

beauty of the plumage in some, and the peculiarities
of the habits in others, render them birds of con-
siderable interest. The habits of the genera are,

however, so different, that no one general descrip-
tion could be so framed as to include them all.

The three genera are : Rupicola (cock of the rock) ;

Cali/ptomcnes, which have no English name ; and
Pipra (the true manakins). We shall take these in

their order :

RUPICOLA. Characters : the bill of mean length,
stout, slightly arched in the culmen, a little hooked
toward the tip and notched, rather broader than high
at the base, but compressed toward the tip. Lower
mandible straight, notched, sharp pointed ; nostrils

basal and lateral of an oval form, partly open, but en-

tirely covered with the feathers of the crest, which
can be elevated in the form of a semi-circle, not un-
like the crest of the hoopoe. Feet stout, tarsus as

long as the middle toe ; the toes four, three to the

front, the external and middle are united to the second

articulation, and the inner united to the middle at the

base ; the hind toe very strong, and furnished with a
stout claw ; the first quill drawn out in a thread shape
and short ; the second and third also shorter than the

fourth and fifth. The tail short, and squared over
at the extremity.

Only one species of this genus is distinctly made
out. It is a native of tropical America, a moun-
taineer, or more strictly speaking a rock bird, and very
peculiar in the place which it chooses for its dwelling.

In consequence of the violent internal action by
which the northern Andes, that is the Andes of Peru,
and that spur which extends from them towards the

Caraccas, appear to have been formed, and the

violent currents of water to which they have been

subjected by the bursting out of lakes, and the vio-

lence of the seasonal rains, their surface is more
diversified than that of any other portion of the globe
of nearly equal extent ; the water has in many places
cleft channels with perpendicular banks, hundreds of

feet in depth, so that it requires the light of a vertical

sun to reach the bottom. In some places the softer

strata have been excavated away from under the

harder ones, thus forming natural bridges of the most
sublime character, the chasms, cauldrons, and even
cascade? below which are so deep, sinuous, and im-

pervious to the light, that they are as dark as Erebus.

In countless other places, where the water has not

been able to effect a passage through, or where earth-

quakes, and other agencies may have been at work,
there are caves in great numbers, and penetrating so

far into the rocks, that they cannot be examined

except by torch-light. Those caves are the proper
abodes of the rock birds. They occur in great num-

bers, and are found in the caves at all times ; though
it is understood that they fly indiscriminately by day
and by night. In some of their other habits, besides

this habitual dwelling in caves, they bear some analogy
to our rock doves, which are understood to be the

common parents of all the races of domestic pigeons.

They live in pairs, are much attached to each other,

and the males more frequently leave the caverns than

the females do. The eggs are two in number, of a

white colour, and not unlike those of pigeons ; the

birds are also about the size of pigeons, but they are

not nearly so powerful on the wing. Their habit

does not require it ; for in the vicinity of the dark

and damp caves of a country of such powerful na-

tural action as that which they inhabit, there is an

abundant supply of insect food at all times, without

the bird requiring to range to any great distance at

any time. And if this food should fail, they have re-

course to the small fruits, which grow plentifully upon
the trees and bushes.

But though they have the resemblance to pigeons,
which we have stated, they do not belong to the

same order ; for they are insectivorous in their lead-

ing character. They are exceedingly active bird,
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and very much on the alert ; and though the hunters

of that country seek after them with great avidity, it

is nol easy to shoot them. Residing in the dark cave,
even when that cave is not so pitchy dark as to re-

quire torch-light for exploring it, their eye sight is far

more keen than that of the hunter, who enters from the

clear and dazzling light of tropical sunshine ; and

thus, notwithstanding all the wariness with which he

endeavours to surprise them, the thunder of their

wings, as they escape by thousands, is often the only
evidence he has of their presence. In this again they
bear some resemblance to the rock pigeons. These pre-
fer a dark or twilight cavern to a more exposed situa-

tion ; and as the caverns which they haunt are chiefly
those on the shores, in wild and lonely places, where

they can be entered only from the sea, the sound of

ten thousand wings passes over, and literally stuns

any but the most experienced hunter in such places,
before he has the slightest chance of getting a shot.

From the shortness and roundness of their wings,
the birds in question are not air birds to any very

great extent ; and they often alight upon the ground,
and probably subsist in great part upon ground insects

and larvae. They scrape the ground something after

the manner of poultry, of which they possess some of

the gestures ; and these may have given rise to the

inapplicable name of cocks of the rock. This name
is inapplicable, inasmuch as they have not the voices,

the general habits, or the fertility in a single brood of

the gallinaceous birds. How often they may breed in

the year is unknown ; but the circumstance of never

more than two eggs being found in a nest, while the

birds themselves are so very numerous, would lead us

to conclude that they breed frequently. In the coun-
tries where they inhabit, there are no circumstances

in the seasons which prevent the birds of the rocks

or the woods from breeding at one season more than
at another, because food is nearly in equal plenty at

every season. As many of the birds of such localities

breed only single pairs at a time, and repeat them

often, and yet are seen in greater numbers than birds

which are more fertile in the single brood, there is

some reason to believe that this is the most favour-

able mode of breeding ; because although it extends

more generally over the year, the food of a pair of

young is, of course, obtainable with less exertion on
the part of the parent birds than that of a greater
number.

Though the nests of these rock birds are in the

clefts and irregularities of the cave, they are formed
of dry sticks, which the birds collect with considerable

assiduity ; but it is probable that the same nest serves

for many broods, as it is not exposed to the weather ;

and as the birds are not of a ranging disposition ; the

nest is usually very large in proportion to the size of

the birds, in order, no doubt, to preserve the eggs and

young from the cold damp of the rock on which
the nest is placed.

These are rather handsome birds. The general
colour is bright orange brown, inclining to red. The
crest is formed of a double row of very close feathers.

Some white appears in the middle of the wing, and
the quills and coverts are brown, bordered with yel-
low. The greater number of the feathers are square
at the ends, as if a part were cut off. The bill and
feet are yellow. The length is about eleven inches.

The female is less than the male, ofa uniform greenish
brown colour, and with a smaller crest. The young
are dull brown.

Another species or variety is mentioned, inhabiting
the same countries, and having the same habits and
the same size, but with the quills and feathers of the
tail dark brown or nearly black. It does not appear,
however, that there is any difference between the two

upon which a characteristic distinction could be
founded ; and indeed it is more likely that the one
with the black feathers is merely an accidental va-

riety.

CALYPTOMENES. This genus, of which only one

species is known, resembles the former in its general
structure, and in part also in its habits ; but it is very
different in appearance, and inhabits a part of the
world almost diametrically opposite, being found in

Sumatra, Java, and the adjoining islands. It is a

much smaller bird, being only six inches and a half

in length, and thus being not larger than a blackbird-
Its colour on the upper part is bright emerald green,

very brilliant and shining. There is a black spot on
the ear cover ; and the coverts of the wings are black,
with green tips, which form three beautiful bars

across the closed wing. The primary quills are

black, and the bill and feet brown. The i'emale is

grass green on the upper part, not so brilliant in the

lustre as the emerald green of the male ; and the under

part is paler green, clouded with darker patches. She
is without the crest on the head, and the black bars

on the wing coverts ; for only the tips of the quills
and the inner webs are black. Both sexes are, how-

ever, very beautiful birds ; but generally speaking

they live in places which have been little visited by
Europeans, and accordingly their manners are but

little known.
Both these genera differ in their appearance, and

also in their habits, from the true manakins, though
there is as much similarity as induced the elder sys-

tematists, who did not attend very carefully to all the

characters, to include them in the same genus. They
are sufficiently allied, and sufficiently different from

any other of the dentirostral birds, for being formed

into a group ; but there is no question about the divi-

sion of this group into the three genera, of which we
have now to consider the last.

PIPRA (the true manakins). These are smaller

birds than any of the others ; but like them they are,

generally speaking, remarkable for the beauty of their

plumage. There are many species of them, but they
are understood to be confined to the warmer parts of

tropical America, and to the West India Islands.

They differ so much from the others as to merit a

separate generic description. Their characters are :

The bill short, triangular at the base, where it is a

little enlarged in breadth, convex in the upper mandi-

ble, which is notched, and pointed in the under one.

The nostrils are placed at the sides of the base of the

bill, covered in part by a membrane which is orna-

mented with little feathers : the feet are of mean

length, but the middle toe is longer than the tarsus.

The situation of the toes, and the union of the exter-

nal and middle one, are similar to those of the two

former genera. The wings and tail are short ; and

the third and fourth quills are the longest in the wings.

They are beautiful little birds, which remain during
the heat of the day in the depths of the close forests ;

and in consequence they are but little seen in propor-
tion to their numbers. They inhabit peaceably ; and

do not range over the open plains, or approach the

plantations to display their bright colours, and levy

their contributions on the gardens, unless when the
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habitation happens to be very near the wood, which
is their strong hold, and even then they do it but

rarely. When seen they are always admired, in con-

sequence of the purity and brightness of their colours,

the apparent gentleness of their manners, and even

their voices, which, though they cannot be called mu-

sical, are rather pleasant in their chirping. The early

part of the day, before the sun becomes powerful, is the

time when they are abroad feeding. At that time they

appear in little flocks ; but during the rest of their time

they live detached, even the males separating them-
selves from the females. They are difficult to rear in

confinement, and seem to feel the want of that morn-

ing society, which is very constant, though it occupies
but a small portion of any one particular day. They
feed indifferently upon insects and berries, but appear
to prefer the first. They fly with considerable ra-

pidity, but their flight is low and short. Their nests

are formed in thick bushes and trees of low growth,
and their eggs, as is the case with all very small birds,

are numerous ; and this forms another remarkable

distinction between them and the rock birds of the

South American caves the number of a brood in the

green bird of the oriental Archipelago has not been
so fully ascertained.

The species enumerated by different authors are very
numerous, but several of them rest upon questionable

authority, and are in all probability the same species
in the plumage of different ages. We shall enumerate
a few of those which appear to be best made out.

Caped manakin (P.pileata) is well-established spe-
cies, and has been found in Brazil, in the humid forests ;

but it probably exists in many other parts of America.
The other parts are bright chesnut ; the top of the

head, the nape, and the quills, pure black ; the wing
coverts have an ash-coloured spot on their extremi-

ties, and the quills have greenish margins. The
cheeks and a streak over the eyes are bright red. The
tail is slightly wedge-shaped, with six feathers in the

middle, blackish and brown at the tips. The lateral

feathers are brown, with yellow bases. The under

parts are russet. The bill and the feet yellow, and
the length four inches and a half. The feathers on
the head admit of being raised into a sort of cape
rather than crest ; and the female possesses this as

well as the male, but it and the upper parts are

greenish. Her wings are ash-coloured with grey
spots, and greenish margins to the quills. The nest

and manners in the forests are imperfectly known.

Red-fronted Manakin (P. rubifrons) is a smaller

species than the former, being only about three inches
and a half in length. The front and rump are red,
the upper parts black, with yellow borders to the

quills ; the two middle feathers of the tail longer than
the others, and straight ; the cheeks and chin greyish,
and the feet brownish yellow ; a specimen described

by Shaw, as P. militaris, is considered as a variety of
this one. This species is found in various parts of

South America.
Goitred Manakin (P. gutturosd) is so named from

the feathers on the sides of the neck, which are long,
slender, and puffy, and have the appearance of an

enlargement or goitre on each side of that organ.
The upper part is black, and the under part white ;

the bill and feet yellow, and the length three inches
and a half. The female is russet on the upper part
and reddish white on the under. It is described as
from the northern parts of South America.

White-throated Manakin (P. gutturalis). The
whole plumage of this species is glossy black, with

the exception of the throat, which is white down to

the upper part of the breast ; the lower mandible and
the internal margin of some of the quills. The upper
mandible is black, the feet red, and the length a little

more than three inches. In the female, the upper
parts are olive green, the under parts white ; the

quills and tail feathers are blackish brown, and there

is a white spot over the eye. This species is also from
the northern parts of South America.

Golden-breasted Manakin (P. pcctoralis) . Upper
parts bluish black ; and head, neck, and lower part
of the breast, of the same colour ; witha large gorget of

brilliant golden yellow on the upper parts of the breast ;

the under parts reddish brown, the bill brownish, the

feet ash colour, and the length three inches and a
half. The colours of the female are not known.

Racquet- tailed Manakin (P. longicaudd). This is

one of the largest species, measuring five inches and
a half. It is black on the upper parts, bright red on
the head, passing into orange at the roots of the fea-

thers ; the quills and tail feathers margined with pale
blue, the two middle feathers of the tail considerably

longer than the rest, having their webs very short for

some distance, and then expanding to a little oval

disc on each ; the chin and throat deep black, the

remainder of the under part pale blue, the bill brown,
and the feet reddish. The female is dull green on
the upper part, mottled with green on the upper
parts, and has the sides of the wings whitish.

Slue-headed Manakin (P. cyanocephald). Olive

green on the upper parts, with the head and nape
pale blue, and the rump yellow ; the quills and tail

feathers black, bordered with green ; the under parts

bright yellow, mottled with green on the flanks ; the

bill and feet black ; the length three inches and a

quarter.
Red Manakin (P. aureola). Black on the upper

parts ; brilliant red on the top of the head, the throat

and the breast ; forehead and sides of the neck orange
yellow ; quills, with the exception of the first on each

wing, marked with a white spot in the middle ; under

wing coverts yellowish ; belly mottled with black,

red, and orange ; bill and feet blackish ; and length
three inches and a quarter. The female is olive on
the upper part, and greenish yellow on the under ;

and she has a ring of red round the top of the head,

something in the form of a little coronet. The young
are entirely olive, with the front, neck, throat, breast,

and vent feathers spotted with red. They do not

acquire the black till they are adult. This species
has been observed in Guyana ; and as the young and
the female are very different from the male in their

plumage, and have been observed with care, we are

naturally led to suppose that many of the species
which have been described from a solitary specimen,
are the young of others, which assume very different

aspects in their mature plumage. It is important to

know that any genus of birds is subject to changes of

this kind, because the changes always run more or

less through every species of the genus ; and this

ought to teach systematists a little caution as to the

number of species which they establish from colour

alone. In its mature plumage, this is one of the most
beautiful ofthese birds, beautiful as most of them are.

Green Manakin (P. stringillata). This is a Bra-

zilian species, three inches and a quarter in length,
and the female is a very handsome little bird. The

upper part is of a rich green colour, and the top of

the head ornamented with a fine crest of the most

brilliant red. The quills are brown, bordered with
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white on their inner webs ; the tail feathers are very
short, and of a greenish ash colour ; and the under

parts are yellowish white, finely pencilled with brown
lines ; the bill is brown, and the feet yellow. The
female is entirely green on the upper part, and with-

out the crest ; and brownish yellow on the under.

Blue-backed Manakin (P. parceola). This species
is found both in the West Jndia Islands, and the

tropical parts of the American Continent ; and, like

the last, it is a very handsome bird. Its length is

four inches and a half. The plumage on the upper
part of a deep velvet black, with the back and the

wing coverts sky blue, and the top of the head is

covered with bright red feathers, forming an credible

crest. It is subject to some varieties in colour even

in the mature bird ; for specimens are met with having
the crest orange, and others with all the upper parts

green. The female is olive on the upper part, passing
into yellow on the under, and has no crest. The

young male is also without the crest, and all over of

a greyish olive.

Manakin.

Besides the species which we have enumerated,
there are perhaps a few others which are well estab-

lished, though the greater number of those we have
omitted seem to be doubtful. This seems to be espe-

cially the case with some species which have been
described as natives of New Holland, and others as

natives of Southern Africa. We do not question the

existence of the birds thus described, in either the one

country or the other ; but we incline to the opinion
that this genus belongs entirely to America. It is

an obscure genus in its general habits, and it is one of

which (from the causes that we have mentioned) the

species cannot be settled without a good deal of diffi-

culty. But the established species are so many, and
the birds are so generally distributed in the close and

damp forests, or, more strictly speaking, on the mar-

gins of (.he little openings with which these are inter-

spersed,
that we must reckon them among the most

characteristic of the small birds of tropital America.

They are strictly tropical, both in their plumage and
in their geographical distribution ; and the particular
character of their plumage, though pure and brilliant

in its colours, points them out as being in part, at

least vegetable feeders, and as having no predatory
habit about them, farther than capturing small insects.

The omnivorous birds of those latitudes, and. gene-
rally speaking, all birds which are disposed to be

pugnacious with their winged neighbours, have metal-
lic glosses and reflections in some parts of their plu-

mage, as if they were clad in armour for the purpose
of fighting. This extends even to the humming
birds, which, notwithstanding their diminutive size,

are exceedingly bold and pugnacious in their dis-

positions, and drive their needle-like bills at the

eyes of birds ten or even fifty times their own size.

The dwellers in peace, again, which annoy no bird,

have their plumage beautifully close and soft, but

without any reflections, so that their colours appear
the same in whatever direction the light falls upon
them.

MANCHINEEL, is the Hippomane mancinella
of Linnaeus, a lofty West Indian tree, said to be

poisonous to horses. The flowers are monoecious,
and the tree ranks among the EuphorbiacccE. The

sap, w hich exudes when the boughs are cut or broken,
is very acrid ; it will blister and sphacelate the skin,

and if inserted into wounds cause death.

MANDRAGORA (Tournefort). A genus of

European herbaceous perennials, belonging to Sola-

ncae. This is the famous mandrake of the ancients ;

the root is carrot-shaped and fleshy, and often forked.

Fanciful people have thought that when thus divided,
it bears some resemblance to the legs of a man ; and
the crafty have not failed to assist the folly of super-
stition by artfully increasing the similitude, and

attributing to the plant supernatural powers.
MANETTIA (Meetis). A genus of climbing

plants, natives of the West Indies ; the flowers are

tetrandrious, and belong to the natural order Rubi-

acece. Generic character : calyx of from four to eight
or ten segments ; corolla tubular, throat contracted,
limb four-parted and hairy within ; stamens inserted

on the throat, and included; style simple; stigma
bifid; seed-vessel of two valves, seed roundish with

merobranaceous margins. These plants thrive in any
light soil, and are easilv propagated by cuttings.
MANGIFERA ( Linnaeus). An East India fruit-

tree belonging to Polt/gamca Moncecia of sexual bo-

tany, and to the natural order Tercb'mthacecB. Generic
character : calyx of four parts ; corolla of five lanceolate

petals larger than the calyx ; stamens one fertile, the

others sterile ; style filiform ; stigmas headed ; fruit a

one-seeded drupe, flesh full of woody fibres near

the nut. Thid is one of the best of tropical fruits,

and is extensively cultivated both in the East and
West Indies. By cultivation they are very much

improved in quality ; some of them being as free

from stringiness as are our best clingstone peaches.

They contain a rich yellow melting pulp, but though
highly gratifying to the palate, they can hardly be

compared to our best peaches. The trees have been

long inmates of our stoves, and pretty good fruit have
been matured both in France and England. And
no doubt when the trees which we have now in cul-

tivation attain a greater size and age, they will fre'-

quently bear fruit, especially if some pains be taken

to assist impregnation.
MANGROVE, is the Rhizophora mangle of

Linnaeus. A curious Indian tree, growing on the

banks of large rivers, or on the sea-coast, and even
within the bounds of the ocean as far as low water

mark. Their mode of rooting is peculiar : it consists,

not like (hat of ordinary trees of divisions of the stem

below the surface of the ground, but as it were of

arches of roots above it, so that a more extended
base is formed, and a firmer hold established in the

loose and swampy soil. From the summit of these

arched roots the trunk of the mangrove springs, and
attains a considerable height. Another remarkable

property of this tree is its habit of reproducing itself

viviparously : that is, its seeds germinate and emit

roots before they are shed from the capsules.
MANTICORA (Fabricius). The first genus of

coleopterous insects in the system of Latreille, be-
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ongintr to the family Cicindelidce, or tiger beetles, and

omposcd of a large species inhabiting South Africa

M. maxillosa, tubcrculaia, De Geer), having the tarsi

jylindrical, and alike in both sexes, the abdomen

'ery large and entirely embraced by the elytra, which

ire soldered together, the wings not being developed ;

he mentum is also furnished with a central tooth.

Phe insect is entirely of a black colour, and is found

n sandy situations.

MANTIS (Linnaeus; or rather MANTID^E). A
amily of predaceous insects, belonging to the order

Jrthoptera, and section Cursoria, Latreille, distin-

;uished by the five-jointed tarsi, the longitudinally
olded under-wings ; the extended prothorax, pro-
ninent head, and narrowed and elongated body; the

lalpi are short, and the fore legs raptorial.
The singular attitude assumed by these insects

rhen about to seize their prey, which consists of

ither insects, has obtained for them the name of

lantis, that is, soothsayer. Taking their station in

, convenient situation, and remaining immoveably
:xed with the long prothorax elevated in the air,

heir fore legs being prepared to seize their prey,
tie mantidae pass many hours in this position, and the

uperstitious inhabitants of the countries where they
re found, have fancifully considered that they indi-

ated to the passers by the road which they ought to

jllow, and even that they were able in some myste-
ious manner to predict future events. The long
>re arms of the insect elevated in the form of arms,
t the same time with the head and thorax, have also

aused these insects to be compared to persons in the
ct of prayer, whence they have obtained the vulgar
ame of Pregadiou, or Prie Dieu, in the southern parts
f France and Italy, and the same idea has induced the

pplication of such specific names as Mantis rcligiosa,

recaria, sancta, oratoria, &c. The names of other

lecies, mendica, pauperata, sitpcrslitiosa, have ori-

inated in the curious begging attitude of the insects ;

hence in some countries they are regarded as some-

ling sacred, and which the inhabitants consider it a

uty not to harm *.

These are .the only orthopterous insects which
ibsist upon other insects, and for this end their

ntire structure indicates strength and agility. The
igs are long and slender, and support a long and
ender body. The prothorax itself is disproportion-
t)ly long in many species, but this gives a very great
icrease of motion to the head : the head itself is ver-

cally attached by means of a short kind of slender

eck, which permits great freedom in its rotatory
lotion. But the most curious part of the structure
F this group of animals consists in the organisation
the fore legs, which are much stronger than the

osterior legs, and are occasionally used in walking
r running, but ordinarily their usage is the prehen-
on of their food, and nothing can exhibit a more
eautiful adaptation of structure to functions than is

) be observed in the fore leg or hand of the mantis,
'he coxse are very long, and, indeed, have by some
riters been regarded as the real femora, but such is

ot the case; the trochanter is the minute foliow-

" So divine a creature is this esteemed," says old Mouffet,
that if a childe aske the way to such a place, she will stretch
t one of her feet and show him the right way, and seldom or
er misse. As she resembleth those diviners in the eleva-

f her hands, so also in likcnesse of motion: for they do
; hemse'ves as othersdo, norleap nor play, but walking

ray siie returns her modestly, and showes forth a kind of
ature gravity."

ing joint, and is succeeded by the femur, which has

been sometimes considered as the tibia, and which

is very robust, and armed on the inside with two rows
of strong spines, between which the tibia is received

when unemployed, this tibia is curved and also armed
with spines along its whole inner length, and is termi-

nated by a strong hook which folds upon the femur. At
the basal part of the hook the true tarsus is attached,

consisting of five slender joints, ^and which in no way
assist in securing the prey. When, therefore, a mantis

is about to seize a
fly or any other insect, feeble it is

true, but very active, it elevates the fore part of the

body, resting upon its four hind legs, the middle pair

being advanced forwards, the anterior femur is brought
into contact with the coxa, and the tibia rests upon the

femur ; no sooner is the luckless insect sufficiently near,

than the fore leg is extended to its full length, and the

insect immediately seized by the tibia, which is imme-

diately folded upon the femur, the prey being com-

pletely secured by the numerous teeth which arm both

the femur and tibia, and is then leisurely devoured ;

should the fly escape, the mantis follows it in the most

cautious manner, moving almost imperceptibly along,
until it is again within reach, watching it with the

same eagerness as a cat does a mouse.

Rosel has given an interesting account of the his-

tory of one of these insects in the fourth volume of

his Insecten Belustigung, from which it appears
that they are very voracious ; he kept some a long
time, feeding each with four or five flies per day, the

females requiring as many as six, being larger. When,
however, two were placed in a box together, their car-

nivorous instinct impelled them to violent combats,

cutting at each other with their fore legs,. and not

ceasing until one had decapitated the other. Even
when very young, they attack each other, and the

male occasionally falls a victim to his unwilling part-
ner ; even after coupling the former pays the forfeit

of his life, being killed and devoured by his bride :

and it is even stated in the seventy-fifth volume of

the Journal de Physique de Rozier, that an instance

had been observed, in which the female had first cut

off the head of her mate, coupling had afterwards

taken place, and the male was subsequently devoured

by the female. The Chinese, aware of this fight-

ing propensity, keep these insects in little bamboo

cages, and match them together in combat, as is done
in this country with fighting cocks.

After impregnation, the female takes her station

on the twig of a plant, and remains there several

hours, without any other motion than a very slow

progression, during which the eggs are deposited, and
are covered with a soft and whitish substance, forming
a large mass, which may be easily mistaken for a

fruit, and of which the form varies in the different

species, the substance soon hardening, and gaining
a yellowish colour. The eggs are arranged in regular
series, out of one end of which the young make their

escape at the expiration of nine months after the

deposition of the eggs, which takes place in Septem-
ber, the young not being produced until the following
June. The young larvae have all the appearance of

their parents, but are destitute of wings and wing
covers. Rosel, indeed, having opened an egg pre-
vious to the bursting forth of the larvae, mistook for

a pupa the little creature therein contained, although
at the same time he was acquainted with the state

which was really analogous to the pupa, and in which
the wings and wing covers are very short and rudi-
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mental, as in the grasshoppers. The larvae change
their skins several times, but arrive at the imago state

in about three months.
The Mantidac are found in situations exposed to

the hottest sun, appearing most active in the greatest
heat. In the South of France they are much more
inactive towards November, and may then easily be

caught. At all times, however, it is difficult to escape

being wounded by the acute spines of their fore legs,
which readily pierce the skin. In some species,

indeed, the fore legs are nearly destitute of these

spines, and of a short size ; they must, therefore, be

Jess carnivorous than the others, conducting naturally
to the following family, Phasmidae, in which the fore

legs are of the ordinary structure. Some species,

forming the genus Eremiaphila, first discovered by
Savigny, and more recently by M. Lefebvre, in the

desert plains of Egypt, where insects are rarely to be
met with, are nevertheless powerfully armed. And
hence it has been conjectured that these insects must

possess the power of sustaining a long fast. Their

movements, moreover, are very slow ; but they differ

from the other Mantidce in the colour of the body,
which resembles that of sand, upon which they are

found. Hence, perhaps, we may attribute to them
the possession of a deceptive art in procuring food, of

which we have given other instances in our general
article, INSECT.

Mantis.

These interesting insects are extremely numerous
in species, inhabiting the warmer districts of the

earth, and reaching as far north as the middle ofFrance.

None, however, have been found in this country.

They are extremely variable in their forms. The
antennae in general are short and simple, but they
sometimes acquire a great length, and in the males

of some species they are beautifully pectinated. The
head itself in some species is ornamented with an

elevated tubercle, supporting a leaf-like appendage.
The ocelli are three in number ; the eyes large, glo-

bular, and lateral ; the prothorax is sometimes furnished

with flattened wing-like appendages at the sides,

varying in size, and sometimes giving this part of the

body a remarkable appearance. The four hind legs
are generally single, but in others the femora are

furnished near the tips with leaf-like appendages.
The wing covers are also very variable in form, and

the abdomen is furnished at the extremity with two

conical articulated filaments, as in the Blattidae. The
males do not appear to be provided with the two

short threads between the preceding, which are found

in the male Blattce, but this sex may be easily dis-

tinguished by the number of abdominal segments, o

which there are eight in the males, and only six ii

the females, on the ventral part ; whereas there appeal
to be nine dorsal segments in both sexes. The females

are also easily distinguished by the large size of tin

terminal segment of the body, which is preceded bj

equal sized segments ;
whereas the terminal segment it

the male is very small, the preceding being very short

Latreille united all these insects into a single genui
Mantis. M. Serville, however, in his classification of th<

Orthoptera, published in the Annales des Science

Naturelles, proposed numerous genera founded upot
various structural peculiarities, which it is unnecessary
to dilate upon in a work like the present, having

already noticed the most material modifications t<

which these insects are subject. M. Lefebvre has als<

added some other genera in his memoir upon tin

Eremiaphila, published in the " Annales"of the Ento

mological Society of France.

MAPLE is the acer of botanists, so called fron

the sharpness of their juices. There are many species
either shrubs or trees ; four of them are British, com
mon in hedges. This genus gives a title to one o

the natural orders, namely Acerincce.

MARANTA (Linnaeus). A genus of reed-lik<

plants found in the warm parts of America, belonginj
to the natural order Cannece. They are nearly allie<

to ginger, but the pungent aromatic principle is want

ing. The tubers contain much fecula, which is col

lected and prepared as food ; and, from its forme

use as a cataplasm for arrow-wounds, it is commonlj
known under the name of arrow-root. This farina

ceous substance is procured from many differen

species, but chiefly from M-arundinacea, in the Wesl

and from M. allouya and ramosissima,\n the East Indies

In our stoves they grow well in light, rich soil, an<

are increased bv dividing the roots.

MARCGRAVI ACE.E. A small natural order o

plants, containing four genera and six species. Thi

genera are Antholoma, Marcgravia, Norantea, am

Ruyschia. They are all very curious half-climbinj

shrubs, or small trees, with pitcher or hood-shape<

bractse, something resembling the vessels formed bj

the metamorphosed leaves and leaf-stalks otCcphalotu
and Nepenthes. Of the properties of these plant

there is at present nothing known, and even thei

station in the system is debatable. There are tw<

suborders, namely, Marcgravieae and Norantece. Ii

the former, the corolla is calyptriform ; while in th<

latter the five petals are free.

MARMOT (Arctomys, literally
" bear rat,"orra

having the body formed something like that of a bear]

Under the article ARCTOMYS, in its place in th

alphabet, there will be found a few remarks on th

general characters and habits of this genus of roden

tia, and a reference to the present article for UM

species, the chief of which we shall now enumerate a

briefly as possible ; but, it may not be amiss to men

tion the generic characters in brief, because the genus

consists of two sections ; or rather, it is a family

or group, consisting of two genera, which diffei

considerably in their structure. The character!

are two very strong incisive teeth in each jaw
rounded on their anterior surfaces ; no canines iii

either jaw ; five cheek teeth on each side of thf

upper, and four on each side of the under, with thcii

crowns furnished with ridges, and also with tubercu-
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Ions points ; the body thick and heavy ; the head

and eyes of large dimensions, but the ears small ; the

feet very strong, with five toes on the hind ones, and

four, together with a rudimental thumb, on the fore.

The claws upon all very stout and compressed, but

better adapted for digging than for prehension, though
all the animals have clavicles, and can bring the fore

feet to the mouth. The two sub-divisions, or sub-

genera, which have been established by M. F. Cuvier,

are chiefly founded upon the absence or the presence
of cheek pouches : but, in the greater number at

least, there is another important character which

accompanies this ; those which are without cheek

pouches are social, living in considerable numbers,
often several families in the same burrow ; and those

which have cheek pouches are solitary, living singly

or, at most, in pairs. The old generic name, Arctomys,
has been restricted to the social species without cheek

pouches, of which the Marmot of the Alps is the type ;

and the solitary division, with cheek pouches, ofwhich
the Souslik, or Siberian Marmot, is the type, has

received the name of Spermophilus. We shall take

the enumeration of the species under these names,
for the sake both of perspicuity and brevity, though
there are some of the imperfectly known species
which it is difficult to arrange.

ARCTOMYS. The chief distinction of these having
been mentioned just above, there is no necessity for

repeating it.

The Marmot of the Alps (A.marmota) inhabits, as its

name implies, the Alps, and some of the other lofty
mountains of Europe ; but it is not found even in the

most mountainous parts of the British Islands. It is an
animal rather more than a foot long from the nose to

the root of the tail ; its colour is subject to some varia-

tion ; but the prevailing colour on the upper part is

dark grey, with the tip of the tail black. The feet

whitish, the part surrounding the muzzle whitish grey,
and the under part of the body bright brownish red.

Its large head, its clumsy body, and its short thick

legs, give it what one would be apt to consider an ex-

pression of stupidity ; but in the case of no animal is

the external appearance more at variance with the

facts. In a state of nature it conducts the making of

its burrow with greater neatness, and keeps it in better

order than any of the burrowing rodentia, and its do-

mestic economy is scarcely inferior to that of the beaver !

itself. In fact, though the hut of the beaver is a struc-
I

ture reared, and the burrow of the marmot is exca-
|

vated, there is an ingenuity in the one burrow which
;

is not found in the other. It always consists of two

galleries, the one of which contains the dwelling and
the entrance to the dwelling ;

and the other, which
meets this, but has a greater inclination and opens
further down the slope, and at a lateral distance, is

\

a sewer or drain, by means of which the [inhabited

portion is always kept dry and comfortable. The
nest consists of a great quantity of dried grass and

moss, and is made sufficiently large for holding a con-

siderable number of the animals, which keep one ;

another warm during the inclement season, which is
I

often very severe in the elevated places which these

animals inhabit. All the society which inhabit the

same burrow work in concert, both in preparing it

and stocking it with those provisions which are neces-

sary before they pass into a dormant state for the

winter, and after they awake in the spring, and
before the fields are fit for their support. It is very
generally said, that in carrying home their stores, one
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of the society allows the others, and even invites them'
to use his body as a sort of sledge. He turns on his

back, and is loaded with as much of the dry grass, or

moss, or other necessary of a marmot's life, as he can
hold together with his paws. When he is thus loaded
his comrades seize him by the tail and pull him along
with his load, he contriving to keep steadily on his

back all the time. As those which act horses to this

singular sledge get tired, they are relieved by others ;

and if
"
sledge" himself gets exhausted, another is

loaded, and so on until the load is safely conveyed to

the burrow. There are many other little particulars
in their domestic management, contributing to comfort
or to cleanliness, the detail of which would render

this article too long.
The marmot of the Alps is easily tamed ; and in a

domestic state it is a very docile, gentle, and intelli-

gent creature, and may be taught many little tricks,

all of which are amusing, and none of them offensive.

It is not so productive as some of the other rodentia,
there being only one litter in the year, each litter

consisting in general of about five ; but the animals

are subject to fewer casualties than one would sup-

pose, in the cold places which they inhabit, and where
the keen eyes of eagles and vultures and other power-
ful birds of prey may be supposed to be frequently

upon them. They are very vigilant creatures,

however ; and it is understood that when they are

engaged in their labours, they always have a sentinel

posted on some rock or other eminence, who keeps
careful watch, gives notice of danger before it is near,

and has himself some little place into which he can
retire and remain till the danger is over.

The Polish Marmot, or Bobac (A. hobac) is nearly
of the same size with the former, but is a little dif-

ferent in the colour. The general colour is yellowish

grey, mottled with brownish black, with the under

part of the body yellowish russet, and the throat and
tail reddish. A portion round the eyes is brown ;

and that round the muzzle is silver grey. Its native

localities are further to the north than those of the

marmot of the Alps ; for it is found from Poland to

Kamtschatka. It does not inhabit such elevated

places, however, as the Alpine marmot ; and there-

fore, though it is found in higher latitudes, it does not

follow that it is in a colder climate. It is also careful

in selecting the exposure of the situation in which it

forms its burrow, and also in the kind of soil in which
it is made. It always builds or burrows in a bank

sloping to the south, and in dry soil. The burrow is

deep, and lodges a colony of from twenty to thirty
individuals. The quantity of dried grass introduced

into these social burrows is very great ; and they are

equally industrious in their labours.

The Maryland Marmot (A. monax) is an American

species, belonging to the same division as the two

European ones which have been mentioned, and

nearly of the same size. It does not inhabit the very
cold places of America, but rather the central and

southern parts of the United States, and perhaps

places further to the south ; for Catesby styles it
" the

Bahama rabbit." In the United States it is called

the ground hog, and various other local names, none
of which are very applicable. Its colour is rusty

brown, rather darker on the flanks than on the middle

of the back ; a portion round the muzzle is bluish

grey, and the tail is black.

The Quebec Marmot (A, empetra) is not the Canada
marmot of Buffon, though it is that of some of the

O
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later and more accurate French naturalists. Buffon's

Canada marmot is the Carolina one last mentioned,

which, instead of being found in Canada, does not

reach the northern, or even beyond the central part
of the United States. This is of a blackish brown,
mottled with white in some places. The top of the

head is a uniform brown, passing
1 into reddish brown

on the nape. The cheeks and chin are whitish grey ;

the breast and paws bright red ; and the tail, which is

short but covered with abundance of hair, is black.

It inhabits very cold countries, being found in great
numbers in the environs of Hudson's Bay, where, of

course, it passes a considerable portion of the year in

a dormant state. Though it is the American species
which has been longest known, there have been some
mistakes besides that of Buffon, to which we have

alluded. The marmots, and the smaller ground mam-
malia of North America generally, to whatever order

tney belong, form a department of the history of

mammalia upon which information is still very much
wanted. The country is so very wide, so well

adapted for animals of this description, and many
parts of it are so difficult to be explored during the

summer, in consequence of floods and quagmires, that

there may be many animals of this description, espe-

cially hybernating ones, of w hich we may be still igno-
rant.

The Missouri Marmot (A. Missouriensu} inhabits

the dry plains on the western side of the great central

valley of North America, extending southwards

toward Louisiana, in many places of which it is exceed-

ingly abundant. Its general colour is reddish brown,
with a large head flattened on the under part, the

eyes very large, with the irides of a dull brown co-

lour ; but the ears so short, that they appear as if

they had been shortened by art. The cheeks and a

portion over the eyes are furnished with long hairs ; and
the whiskers of moderate length and of a black colour.

All the feet have five toes, furnished with long black

claws ; and the feet themselves are covered with very
short fur. These animals are so abundant in some

parts of the valley, that their burrows extend over a

surface several miles in circumference. Their cry,
which is loud and peculiar, has procured them the

local name of '

prairie dogs'; the last part of which
name is, of course, absurd j but they are strictly

enough prairie animals, being found only in the dry
plains to which this name is given, and never upon
the humid savannahs, which would not of course suit

their burrowing habits.

The Short-tailed Marmot (A. brac/iyura') has the so-

cial habits of the last mentioned one, and inhabits

nearly the same places, only it appears to extend
westward as far as the prairies on the banks of the

Columbia river, and perhaps as far southward as

Upper California and the Texas, if not further. It

is generally speaking of a brown colour, mottled with
reddish grey on the upper part, with a tail only one
seventh part of the whole length. Reddish brown on
the upper part, iron grey on the under, and marked
with white along the sides intermediate between those

colours.

The Red Marmot (A. rufa) is a species but imper-
fectly known, and understood to have its habitat in

'the dry bushy- pitting by the banks of the Columbia,
and other places further to the west. It is described
as having the fur all over of a reddish brown, with
the ears very small, and covered with reddish brown
1'ur.

'

Another species, the Harking marmot, (A. tatram)
has been described as living in a social state in the

same localities which are assigned to the Missouri

marmot. Its colours are nearly the same with the

latter, and its feet have the same structure, namely,
five perfect toes upon each. The probability therefore

is, that it is identically the same animal described from

|

a specimen accidentally a little redder on the back
than they are generally seen. This probability
amounts almost, if not altogether, to a certainty, when
we bear in mind that the sound of the Missouri mar-

mot is considered in the places where it inhabits as

so much resembling barking, that the animal is called

the prairie dog.
The species of the social marmots of America re-

quire to be examined with a good deal of care. Many
of them have been founded upon single specimens,
some of them obtained from the Indians, and perhaps
have been judged of without the requisite degree of

attention to their structure. Now social animals require

fully more care in this way than solitary ones. Living
1

in the society of each other is the intermediate step
between living solitary in wild nature and being do-

mesticated ; and therefore we might be prepared to

expect among these social animals, a little of that

breaking down of the uniform colour which is so

common among domesticated ones. Besides this, the

social ones are generally far more numerous than the

solitary ; and we may conclude that the probability
of breaking down into differences of colour shall

increase with an increase of numbers, though not ne-

cessarily at the same rate. We want information

indeed respecting many of the animals of the Rocky
Mountains ; and it is not impossible that, in a country
so extended, and so varied both in its surface and its

climate, many may be discovered in future, of which

we at present know nothing. It is true that the great

Bonassus, which was several years ago exhibited in

Britain, as an undescribed marvel from that part of

i America, was an unprincipled hoax, for the purpose

I

of raising money by its exhibition ; but it by no means

i
follows that respectable naturalists, or respectable tra-

;

vellers of any class, could be guilty of anything of

this description.
SPERMOPHILUS. We have already mentioned the

leading characters, both of structure and habit, which

distinguish this genus of the group from the true

marmots, namely, the possession of cheek pouches^
and being solitary, not social. There are, howeveri
a few other characters, which are worthy of notice,

as pointing out more clearly the proper place of this

genus in the order of rodent animals, which is that of

a connecting link between that of the true marmots
and the ground squirrels. The most remarkable of

these are the feet and legs more lengthened, the feet

longer, and all free, with a single tubercle at the base
i of each, not covered with hair. The most remark-
! able difference, however, is in the bones of the head,

|

the oval pupils of the eyes, and the perfectly free

toes.

The Siberian Marmot, the Souslik, or Zizel, (S. sitillus,)

is the typical genus. It is of a yellowish brown

colour on the upper part, varied, and spotted with

transverse markings of white, and has the under part
!

entirely white. The cheek pouches are large for the

;

size of the animal. It is by much the most handsome

!
of all the marmot group or family ; and when it was

considered as a regular member of that group, it wai

considered -as the variesated marmot. There arej
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however, one or two coloured varieties, one spotted,
another waved, (which is the one to which the name
zizel is more immediately applied,) and a third one is

of a uniform yellowish brown. This species is under-

stood to be considerably more carnivorous than the

true marmots ; for, along with its hoards of seeds

and small fruits, the bodies of little quadrupeds are

met with. The name Siberian marmot is not very

correctly applied to it, inasmuch as it occurs in longi-
tude from Bohemia and some other parts of Germany,
eastward to the shores of the Pacific, and southward

to Persia and India.

Parry's Marmot (S. Parryi) is an American species,

belonging to the same genus, and is found in the

extreme north of the American continent, having
been noticed by Hearne on his journey, and it was

considered by him as a ground squirrel. Richardson

observed it again on Franklin's expedition, and

assigned it its true place in the system. It has the

fore paws with five toes on each, the external ears

exceedingly small, and the tail long, and black at the

extremity. The upper part of its body is mottled

with black and white, and the under part is rusty
red. It is furnished with cheek pouches ; but though
we may conclude from its structure that its habits do

not differ greatly from the species last described, it

has not been observed with sufficient minuteness for

enabling us to state positively anything respecting
its habits.

Franklin's Marmot, (S. Franklinii.} This species
is known in its native country by the name of the

grey marmot of America. The hair on the upper

part of the body is short, and barbed or annulated

with a number of colours, consisting of blackish,

sandy white, black and white, yellow and blackish,

blended together on different parts of the hairs. The
hairs on the under part are blackish at the roots, and

sandy white at the points ; and those on the tail are

annulated in a similar manner. These different co-

lours of the single hairs of the covering give the

animal a greyish appearance, with the exception of

the long hairs above and below the eyes, and the

moustachios, which are black.

Richardson's Marmot ( Richardsonii) is another

native of the far northern parts of America, which is

locally known by the name, of the tawny marmot.
The top of the head is covered with short hairs,

which are black at the base and brighter coloured at

the points. The muzzle and cheeks are brownish,
and the brown hairs mixed partially with the blackish

ones on the top of the head. The throat is sandy
white. The upper part of the body is covered with
soft fur, blackish at the base and yellow at the points,
which gives it the tawny appearance from which it

obtains its local name ; but the middle of the back is

of nearly the same colour as the top of the head. The
flanks are greyish brown ; and all the under part
reddish brown. The tail is covered thinly with long
hairs, which are annulated with different colours.

The external ears are oval and short. The inner toe

on the fore foot is very small, and has a short blunt
claw

; the toes on the other feet, both before and
behind, are well developed, with horn-coloured claws,

very sharp and crooked. It is presumed that this

species partakes a good deal of the carnivorous cha-
racter ; but both its manners and its habitation are

very imperfectly known.
The Powdered Marmot (S. pruinosa) is another

North American species, about the size of a

8T1

rabbit. The point of the nose is black ; the ears

short and oval ; the covering on the upper part formed
of hairs annulated with three different colours ash-

coloured at the roots, black in the middle of the

length, and white at their extremities, which gives
the animal the appearance of being dark grey, pow-
dered over with whitish. The tail is a mixture of

black and red, and the cheeks are whitish.

These species are probably not the only ones in

the extreme north of America ; and as the species of

the eastern continent is known to break into differ-

ently coloured varieties in places which differ in their

physical characters, it is by no means improbable that

the American ones may do the same ; and that some
of those which have been described and named as

different species, may be only accidental varieties of

the same.

All the animals of this genus are more nocturnal in

their habits than the true marmots ; and from this,

and their living solitary and in wild places, their

manners are not so easily studied ; neither is it easy
to come to a just conclusion as to what is a species
and what is not. Social animals can always be stu-

died with comparative ease ; because their social

habits make them less afraid of man than the solitary
ones are ; and there is the advantage of seeing num-
bers of them together, which is always a certain

means of establishing species, and ascertaining ha-

bits in a more satisfactory manner, than when only
one species can be seen at a time. Altogether the

marmot group, both in the true marmots and in the

allied genus of which we have now given an out-

line, are interesting animals, from their peculiar
habits, and also from the place which they occupy in

the classification.

MARSDENIA (R. Brown). A genus of very

fragrant under-shrubs, natives of Syria and New
South Wales. They belong to the fifth class of

Linnaean botany, and to the natural order Asclepiadece.

They are easily managed greenhouse plants.
MARSH CINQUEFOIListhe Comarum palustre

of Linnaeus, a common British bog plant belonging
to Rosaceee.

MARSH MALLOW is the Althcca offidnalis of

Linnaeus, a British plant formerly famous for its

medicinal qualities. It belongs to Malvacece, and is

most frequently met with on salt marshes.

MARSH MARIGOLD is the Caltha palustris of

Linnaeus, a very conspicuous British plant frequently
seen in damp meadows. It belongs to Ranunculacece.
A double variety of it is cultivated in flower-gardens.
MARSUPIALIA. Mammalia which have a

double gestation, and, generally speaking, an abdo-
minal marsupinm or pouch for receiving the young.
See MAMMALIA.
MARTEN (Mustc/a). An extensive genus of

digitigrade mammalia, first established by Linnseus,
but considered as a sort of sub-tribe or section by
Cuvier, and by him arranged into four genera. An
account of the last of these in Cuvier's order, the

otter, will be found under the title LUTRA in its place
in the alphabet ; and therefore the details of this

article will be restricted to the other three. There
is some advantage in thus separating the otters from
the rest ; because though in their general structure

they agree with the others, and are equally carnivor-

ous, yet they have webbed feet adapted for swimming'
and teed upon fish, while the rest of the section, in

all the three genera, feed chiefly, and many of them
O2
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exclusively,on warm-blooded animals ; and their cheek
teeth are of a more bruising and tearing character

than those of the otters.

Martens of every genus have six incisive teeth,
two canine, and two carnivorous, and two tuberculous

teeth in each jaw ; but the number of their false

molars is subject to some variations, which are at-

tended with differences in the general character and
habits of the animals, and for this reason they are

worthy of attention. Many species have six above
and eight below, and others have only six both ways,
so that the total number of teeth varies from thirty-

eight to thirty-four. These variations in the number
are not, however, of very primary importance, because
it is the form of the teeth which is our best guide to

the food and feeding of any of them, and the number
is rather a secondary matter. The additional four

teeth which occur in many of these animals are never
so fully developed as the rest, and they are some-
times little more than rudimental. Their establish-

ment in the jaw is less firm, as they have only one

fang or root, while all the others have two or more :

they are also less efficient in their crowns, which
consist of a single smooth and blunt point. The
other false molars, which are more firmly established

in the jaw, are narrow from the outside to the inside,

broad from the front to the rear, and very sharp in

the points. The carnivorous teeth which come be-

hind these very much resemble those of the cats,

which are the most carnivorous of all animals ; and
thus the martens have a very strong carnivorous cha-

racter in this particular tooth. The upper one has

an internal tubercle which is very distinct ; and the

lower one has a heel or projection on the back part,
which decreases its cutting and tearing character.

The tuberculous teeth in the lower jaw are small,

rounded, and have their crowns formed into three

points. The upper ones are much larger, especially
from the front to the rear ; and they have a furrow

in the length of their crowns, irregular in its depth,
and well calculated for acting against the irregularities
of the lower teeth in bruising flesh in its recent and

tough state. The whole mouth indeed is of a highly
carnivorous character.

The legs of the whole are short, and the foot always
consists of five toes, which are united by membrane
for a great part of the length. The inner toe is the

shortest of the whole in all the family, and the middle

and fourth ones are usually the longest. The remain-

ing two, though shorter than these, are both of equal

length. The balls of the toes are furnished with

naked tubercles of an oval form, and there is another

in the middle of that part of the foot which comes to

the ground in walking, and this middle one has three

lobes directed toward the toes. The foot is thus

both a firm one and one not liable to be injured,

though planted with force upon hard and rough sur-

faces ; and thus the animals can bound and leap after

their prey with great agility, in which they are further

assisted by the length and elasticity of the spine.
The claws of all, with the exception of the zorilla, or

polecat of the Cape, afterwards to be noticed, are

crooked as well as very sharp in the points, though
they are in no species decidedly retractile like those

of the cats. Most of the species can, however, climb

walls and trees, and get over lofty obstacles and

through small openings, with very great facility.

The body is, in all the species, long and slender,

and, though elastic and capable of being made very

stiff by muscular exertion, it can 'also move", more
lithely than that of most other mammalia.' The
covering is soft and fine in all the species ; and it

consists of two kinds of fur, the one longer, silky,
and glistening, the other short and woolly, and re-

markably close. In most of the species the skin is

very firm, and both kinds of fur stick firmly to it ;

and if we except that of some animals which live

habitually in the water, the skin and fur of the marten
tribe are less liable to be injured by the weather than
those of any other small animals.

On this account the skins of many of them are

sought after with great avidity as furs, on account of
their warmth, their beauty, and their durability jointly ;

and though the skins of various other animals are
used as furs, those of the marten tribe are most valued,
and they themselves considered the fur animals by way
of eminence. In one or other of the species they
occur in almost every part of the world, with the ex-

ception of Australia and some of the remote islands ;

but the regions of the north, close by the shores of

the polar ocean, are especially their head quarters ;

and it is there that the finest furs are obtained, and

they are obtained in immense numbers both in the

Eastern continent and in America.
None of the martens pass the winter, or any part

of it, in a state of lethargy, even in the coldest places
which they inhabit. They are animals of too much

energy for this ; for, though many of the hybernating
mammalia can make considerable exertions during
the season of warmth and activity, there is always a

trace of something sluggish about them. The mar-

tens, on the other hand, are so full of energy and

life, and so strong in proportion to their weight, that

it is exceedingly difficult to fatigue them
; and, what

is not universal among animals, they are as tenacious

of life as they are energetic in the exercise of it.

Protected as they are by their double covering of

fur, they are nearly indifferent both to changes of

temperature and changes of the weather. They do
not pant in the summer's heat, neither do they shiver

in the winter's cold. Rain, or immersion in water if

that be necessary, does not readily wet their living
furt and snow makes comparatively little impression

updn them. The long silky portion of their fur

throws off rain or snow like a nicely adapted thatch ;

while the woolly part among the roots is so fine in

the staple, that it is perhaps one of the best non-

conductors of heat in nature, and the very best among
the mammalia.

Any one who reflects upon the great advantage
which his own body receives from as near a unifor-

mity of temperature as he can command from artificial

clothing, must readily convince himself of the great

saving of the energy of an animal which must be

effected by this means. There is nothing which so

soon wears out the system by natural decay, and

nothing which so frequently exposes it to disease as

alternate heating and cooling ; and if we compare
one of those fur animals clothed in its non-conductor,

with a tropical animal in its thinly-scattered covering
of coarse hair, which admits a full play of the tempe-
rature against the skin, we shall readily see that those

animals can bear, without the slightest inconvenience,

extremes of heat and cold, which would very speediljr

destroy the tropical animal, by actually wearing rt

out beyond all possibility of exertion.

There is therefore not a more beautiful instance of

adaptation of animal and country to each other, than
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that of the marten tribe to the extreme north of the

continents. Owing to geographical causes which it

would be foreign to our purpose to explain, the sum-

mer there is, taking the whole twenty-four hours, and

referring to places where it rains but seldom at that

season, warmer than any spot under the equator ;

while in the winter the cold is so intense that mercury
remains solid for weeks or even for months.

The high average temperature of the summer in

those polar latitudes arises from the perpetual pre-
sence of the sun, which, after a time, brings the dry
surface of the earth to a degree of heat unknown in

the temperate or even in the tropical latitudes. In

the latter, the direct action of the sun is no doubt

greater, but it lasts on the average only twelve hours

out of the twenty-four ; and during the remaining
twelve, the earth is greatly cooled by the radiation of

heat from it through a cloudless sky, and the evapo-
ration of the heavy dew which is constantly forming
on the surface, and as constantly dissolving or eva-

porating by the heat which radiates from beneath.

The tropical animal has therefore a refreshing pause
of nearly half the four-and-twenty hours from the

ardour of the climate ; and beasts of prey, which are

from the nature of their food the most laborious of all

animals in a state of nature, are adapted to this state

of things. They retire to their dens before the heat

of the day comes on, remain there till the evening,
and begin to stir themselves only after the shades of

night have gathered around. They are, almost with-

out exception, very noisy animals, and nature has so

adapted them and their prey to each other that their

voices strike terror, and cause the prey to discover

itself by its efforts to escape. The martens and other

predatory animals of the cold countries need no such

repose, and require no such noise. They beat about ;

and though they too, in seasons when there is night,

prey more by night than by day, yet they do not

loiter a part of their time like the others, but are

always on the alert, and always ready for action ; and
one knows not which most to admire, the excellence

of their defence against the great variations of sea-

son to which they are exposed, or the economy of

animal action which is produced by this species of

defence.

But though these animals, fitted for making their

way through very small openings, and treading very

softly from the lightness of their bodies and the pecu-
liarities of their motions, can come upon their prey
silently and without the sound and fury which accom-

pany the spring of a lion or a tiger, are yet furnished

with means by which their coming is known ; and
thus where the animals on which they prey have free

scope for making their escape, the number which

they can capture at a time is limited to one. When
a polecat for instance invades the farm-yard or the

hen-roost, where the birds are confined, it kills one
after another ; but in free nature, if it succeeds in

seizing one, all the rest are gone, the offensive odour
of the animal giving them sufficient intimation of its

presence. All the rest have not the same offensive

smell
; but few of them have an agreeable one ; and

in some it is so superlatively disgusting that no living
creature can remain and breathe within a consider-

able distance of them. This odour is secreted by
small glands on the posterior part of the body ; and
there is no doubt that it serves the double purpose of

protecting from them the animals on which they prey,
and

protecting them from more powerful animals.

The odour of our common polecat is offensive enough,
but it is nothing to that of the South American ani-

mals of the family, which smell so intolerably that

one dares not approach them. It cannot be supposed
that this, which, though it wounds not, may truly be
called an "offensive" weapon, has been given to

these animals for the mere purpose of warning of

their danger the weaker ones upon which they feed.

In South America, when the chinche is in quest of

its prey, the jaguar and the puma are also prowling
about, and if it smelled even tolerably they would
have no objection to make a meal of it. The odour
which it gives out is, however, a sufficient defence

against any animal whatever ; and thus it is left to

pursue its own prey undisturbed by its more powerful

neighbours. It is evident indeed that the chief use

of the offensive odour of these animals, in their eco-

nomy, is protection against those carnivora which
are more powerful than themselves ; and in propor-
tion as their habits lead them to come more in con-

tact with these, we always find them the more abun-

dantly furnished with this means of repelling. The

polecat, for instance, which comes on the cultivated

grounds, and is exposed to danger from domestic

dogs, is far more offensive in its odour than the mar-
ten which keeps in the loneliness of the forest, where
there are few mammalia more powerful than itself.

It is upon the rodentia chiefly, and upon birds,

that the animals of this group levy their contributions ;

and accordingly we find that where the one are found
in greatest numbers the others are found in greatest
numbers also. In such a country as Britain, where

squirrels and other rodentia inhabiting trees are rare,

and not natives, but are introduced animals in the few

places where they do occur, the staple food of the

marten tribe consists of those members of the rat

family which abound in the woods, though to these

they often add birds. The polecats and weasels,
which frequent the champaign countries rather than
the forests, do occasionally capture a hare, and still

more frequently a rabbit
;
but still the smaller rodentia

are their principal food, and we have evidence of this

in one weasel being more serviceable in a farmyard
for mousing than half a dozen cats. But though
the members of the family or section which are found
native in such countries as Britain are very interest-

ing animals, and in their way highly useful to man,

they form but a slight feature in the natural history
of the country. It seems almost a contradiction, and
even an absurdity in language, but notwithstanding
it is true, that the natural history of Britain, or of any
country so much cultivated as Britain, can hardly be
called a natural history. It is an artificial history,

although the subjects of it may be growth and life ;

and man, by extending his dominion completely over
the greater part of the surface, has come instead of

those predatory mammalia, and predatory animals of

other classes, which but for man would have been
the regulators of life. The bones of the hyaena are

buried deep in the soil ; the wolf has been extinct

even in the wildest parts of the country for nearly a

century and a half; the wild cat is confined within

far narrower limits than it once occupied ; sportsmen
are in many parts of the country obliged to preserve
foxes in order that they may hunt them ; and martens
are rare, and confined to very peculiar localities.

We can therefore draw no inference as to the state

of wild nature, or the use of any kind of animal,
from what we see around us at home ; further than
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this, that the predatory animal which has remained

among the cultivated fields or near the farm-house,
however offensive it may be, or however much per-
secuted, is not without its use there. As cultivation

extends, and farinaceous seeds are grown in greater
abundance, so the members of the rat family, whether
of the house or of the field, which feed chiefly upon
such substances, multiply in proportion. In the field

man is defenceless against them : they are small,

and are in concealment during the day, and there-

fore he can no more get rid of them by any device

of his own, than a cultivator of fruits could get rid

of caterpillars without the labours of the summer
birds.

Those small rodentia to which we have alluded as

feeding chiefly upon farinaceous seeds, multiply with

extreme rapidity ; and were it not for the weasels

and polecats, the depredations which they would
commit would lie beyond anything which, in the

present state of the country, we could readily suppose.
It is true that the owl and the kite, and even the

crow, come in for a share of the merit of this protec-
tion, nor must we forget the wild cat which lingers in

some of the cultivated districts, and always most

abundantly in those where slovenly kept hedges, and
ill-dressed ditches, and idle commons overrun with

breaks, afford cover for the small field rodentia. But
still the weasel can follow them and find them in

situations where they are perfectly safe from all the

rest ; and therefore it would cost a farmer more
arithmetic than the majority of farmers are masters

of, to sum up how much corn the weasel and the

polecat save him in the course of the year.
But if such be the case in our own country, which

is in a great measure taken from under the ordinary
laws of nature, and brought under the regulation and
controul of human art, how great must be the neces-

sity for the animals of this family, and how much
their value, in those extensive regions of the world

which are still completely under the laws of wild

nature ! It is not in the tropical parts of the world

that animals such as the members of the marten

family are especially required ; for there the grand

spoilers of vegetation are of insect race ; for from the

perennial summer of tropical climates, insects of all

kinds, or at least of some kind or other, are in activity
there throughout the year. The animals therefore

which play the same part in such climates, are insec-

tivorous the ant-eaters, and the various races of

ant-eating lizards, the whole tribe of the edentata in

short, with the exception of the few herbivorous ones,
whether they carry on their operations above ground
or below.

But in polar countries the case is very different.

There the winter sets in early, and before its approach
the parent insects all vanish, while the embryo gene-
rations for the succeeding year are quiescent in their

places of concealment, and not accessible to any
preying animal, at least to any of the mammalia. In

those countries, however, the exuberant vegetation of

the ardent summer (for summer is ardent when it

comes) requires some controlling power, and this

controlling power is given to a vast number of rodent

animals squirrels, rats, and mice in countless

multitudes. Some of these hybernate during the

severity of the winter months, and others do not ;

but even those which hybernatc are abroad for some
.time after the leaf has fallen in the autumn, and again
jn the spring before there is a single leaf to spare ;

whilst such as do not hybernate, are active in feeding-

throughout the winter. When there are no leaves,

such animals, as a matter of necessity, have recourse

to buds and bark, the destruction of which is far

more injurious to vegetation than the consumption of

leaves during the season of growth ; and as nature 19

never without a counterbalancing power, something
is required to regulate their numbers.

It must not be supposed that there is anything

imperfect in this, for herein lies the very perfection
and beauty in the system of nature. If each race

could maintain itself without any other race, then the

whole would necessarily be reduced to a state of

perfect inaction, and the world would be no living
world. But the whole are so adapted to each other

as that the portion which what we call the spoiler

consumes, is really as necessary to the preservation
of the race of the consumed party as it is individually
to the consumer; and the powers of life are so

vigorous in every race, that what is necessary for the

other race can well be spared.
The rodent animals in the forests of cold and tro-

pical countries, are subject to many contingencies
from the severity of the winter, besides the direct

and extensive consumption of them by the animal*

whose use in nature we are endeavouring to point
out ; and as they also have their use in restraining

the exuberant vegetation of the summer (which, if

allowed to go on, would run everything up to stem

and leaf without flower or seed), and also in con-

suming the surplus seeds (which in most plants are

at least a hundred fold what is necessary for the suc-

cession) as there are these necessities for the rodent

animals, in order to preserve a temperate and healthy
state of vegetation, and as the rodent animals are sub-

ject to the contingencies and direct spoliations which

we have mentioned, the uniform law of the system

requires that they should be endowed with a fecun-

dity equal to or greater than those means which tend

to thin their numbers. We know that this is the case

with all the tribes of ground rodentia which are found

in our own country ; and we all may have read, if so

inclined, of the perfect floods which are sometimes

poured from the wild forests upon the cultivated

parts of northern and polar countries ; as, for instance,

of the invasion of lemmings which sometimes takes

place in Norway, and by which the surface vegetation
is as completely destroyed as it is by the locusts in

climates nearer the sun.

This great power of production is necessarily at-

tended with a corresponding strength in the con-

trolling power ; and accordingly we find that in

Siberia, in the northern parts of America, and, in

short, round the whole polar zone, the rodent animals,

and the marten tribe which prey upon them, exist in

multitudes which no man can number ; multitudes

which, though hundreds of thousands of both kinds

of animals are every winter killed by the hunters for

the sake of their skins, do not appear perceptibly
diminished. In this way employment is given to a vast

number of people in latitudes where, and at a season

when, other occupation for man in the same localities

there would be none ; and thus we find that in the

natural economy of the polar regions, and in the

severity of the polar winter, there is provision made

for calling forth the skill and industry of human

beings, and crowning them with an ample reward.

Nor are the trophies of the thousands of slain

which are the produce of this labour without their
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usti in the grsttid commerce and accommodation of

the world. It may be said that the furs of Siberia

and Canada are "luxuries." But we ask, what is

meant by a luxury, if the thing alluded to contributes

to human enjoyment, and the possessor can afford it?

If these two conditions are involved in it, everything

.is a necessary of life, and sable and ermine are just
as much so to one who can afford them, as rags are

to a beggar, or as the wool on its own back is to a

sheep. It is often thought, and not unfrequently
said, that the possession of such misnamed luxuries

as those to which we are alluding, produces envy
and discontent in all who cannot afford them, and

tempts many to endeavour to obtain them by impro-

per means. This, however, is the vice of the parties,
and not the fault of the things complained of. There
is an honest way of getting at them, and that is

"
to

win them," and there is or ought to be the greater

struggle for improvement, in proportion as there is

more to be won. The fable, and though it is a fable

it has a moral, says that the mighty Macedonian sat

him down and cried when the world was won ; but

it will be remembered that he was bold, and ven-

turous, and cheerful, during the winning of it. The
moral of this fable is, that while there is anything
to be won we ought never to abate our cheerfulness,
or slacken the hand of our industry ; and really,

;
in the natural view of the case, the man who has least

.has the vantage ground in this respect.
We have thus endeavoured to show not only that

the martens have a use and an important use in na-

ture, proportionate to their numbers and to their

general distribution over the earth ; but that they
are valuable to man in many respects. Some races

which will not quit, but rather which come and mul-

tiply, in proportion as man cultivates, are useful in

the direct preservation of his property from enemies

against which he himself has no defence. Others

again find employment and furnish wealth, and the

wealth so furnished, if contemplated in the proper
.spirit, ought, as all wealth ought, to be converted into

.a stimulus to intelligence and industry in those who

.possess it not.

This is the most important light in which we can
view any production of nature, and consequently it is

the light in which we ought to view it, and if we do
not view it in this light we deceive and degrade our-

selves. The express declaration of One whose word
admits of no question is, that the dominion of the

whole is given to man for his use :

"
Replenish the

earth, and subdue it : and have dominion over the
fish of the sea, and over the fowl of the air, and over

every living thing that moveth upon the face of
the earth." This grant is universal free to all, ac-

cording as their capacity may enable them to avail

themselves of it ; and in virtue of this it follows that

whenever anything in nature is endowed with great

activity and power, this activity and power can be
made greatly useful to man, and man stands con-
victed of "

burying his talent in the earth," if he does
not avail himself of them to the full extent.

We have shown that the martens are remarkable for

their energy and activity, and having done so we
shall now proceed to a brief notice of the three genera,
which it is our more immediate business to explain.

The three sections of these animals as established

by Cuvier are Pulorius,the polecat; Mustcla ; and
Mephitis, the offensive-smelling animals of South
America, which have no common English name.

PUTORIUS. The animals of' this genus; though by
no means the most handsome, are the most sangui-

nary of the whole. Their carnivorous tooth in the

lower jaw has no tubercle in the inner side ; their

tuberculous teeth in the upper jaw are broader than

long, and they have two false molars above and three

below. Externally their muzzle is shorter and thicker

than that of the martens, properly so called, and this

shortness and thickness of the muzzle in a carnivorous

animal, always indicates an accession of carnivorous

character. They do not bear so striking a contrast

to the martens in this respect as the cats bear to the

dog, and there is not so much difference in their cha-

racters, but still there is enough for entitling them to

be considered as a separate genus. The species are

numerous, and distributed over many parts of the

world ; and the individuals in most of the species are

abundant,

Common Polecat (P. communis). The polecat is

one of the most common of the genus, and also one
of the most powerful and the most mischievous, while

its fur is of very little value, and its flesh so rank as

to be rejected even by hungry dogs. Generally

speaking, it is about a foot and a half long, and the

tail is about half a foot more. Its general colour is

brown, passing into yellowish on the flanks, and with

some white spots on the head. It is a very active

and nimble animal, and remarkable for its boldness.

Its body is long but its legs are short, and therefore

while it is running its belly appears to touch the

ground. It can leap to a great height and distance

for its size ; and when it leaps for the purpose of

seizing its prey, it hits a mortal part with the certainty
and the force of a javelin well directed, so that when
a rabbit, or even a hare is killed by a polecat, only
one feeble shriek is uttered by the victim. It climbs

walls with great facility, and no animal is better

adapted for getting over rough ground, through brakes,

or through crevices in walls and holes in fences,

which one would scarcely deem large enough for

admitting a rat. It can also upon emergency climb

trees ; and, indeed, there is no animal which can so

readily find access to all sorts of places. In case of

necessity it can subsist upon rats and mice ; but in

general it prefers game of a higher description, and
is not very particular as to the kind. It is very de-

structive of hares, and still more so of rabbits, which,
as they are social and hares are solitary, are its

favourite prey. Those who have rabbit-warrens

endeavour to destroy polecats by every scheme they
can invent, indeed it is< understood that a single

polecat would in time desolate a warren, because if it

finds plenty of prey it merely sucks the blood, and
eats the brain of one victim and then passes on to

another ; and in this way it will destroy a great num-
ber in the course of one day. It is very apt to infest

the neighbourhood of houses, where it prowls nightly
for such prey as it can find access to. In the poultry-

yard, or in the pigeon-house, it is equally destructive

as it is in the rabbit-warren ; and, if it can find no
other prey, and these are accessible, it will contrive

to plunder bee-hives of their honey. In places where
there are many rabbits and poultry, and also slovenly

hedges and brakes to afford it cover, it is a perfect

pest to the farmers. It is very daring, and will not

hesitate to take up its abode in barns, hay-lofts, and

other places, the possession of which it defends as

resolutely as if they were its own property. In the

summer season it often frequents brakes and copse*



216 MARTEN.
though not the central parts oF extensive forests. In

such situations it digs a burrow, not very deep but

extending five or six feet under ground, and usually

terminating under a bush, or close by the tangled
root of a tree. It is no easy matter to dislodge it

unless by smoke ; for its burrow is too small for ad-

mitting a terrier dog, and its odour, especially when
excited, is offensive even to a proverb more so,

indeed, than that of any other animal in Britain.

Anger, or perhaps rather fury, is the only passion
which it displays upon such occasions, for it does not

appear that fear enters into its composition. When
attacked by a dog the polecat turns, and defends

itself with great spirit. If the dog is not staunch, so

as to go in upon it at once, but stands barking as

curs do when they hesitate, the polecat springs at

him, fastens so exactly and so severely on his nose,
that he is apt to run yelping away from his compara-
tively small enemy.
The common polecat is found in all the West of

Europe, and also in the North of Africa, and it is

perhaps most abundant in the middle latitudes of its

range. It does not belong to those animals which

frequent in such numbers the countries of the extreme
north ; and the thinness and poorness of its fur point
it out as a native of more southerly and congenial
climates. Even with us it is not found in the wild

uplands any more than in the extensive forests. It

is naturally a low-country animal, and peopling and

cultivating have no tendency to diminish its numbers.
On the other hand, they are rather the means of

increase ; for rabbits and partridges, both of which
are favourite prey for the polecat, increase rather

than diminish as the fields are more cultivated. It

breeds in the spring, and the litter usually consists of

three or four. The mother does not continue to

suckle them for any great length of time, but supplies
them with eggs and the blood of animals. When she
carries the latter to her nest, it is said that she con-
trives to compress the wound by which she kills

them, so as to keep in the blood, in order that it may
be sucked by her young ones, whereas, when pole-
cats kill for their own eating, they suck the blood

instantly. None of the tribe are good milk nurses to

their offspring, their apparatus for this purpose being
by no means perfect. Unless when required for the

young ones, the mammae are nearly obliterated, and
even then they are but little produced. The
mammae are ventral, and vary in number ; some

species have only four, and others as many as eight.
This paucity of nursing in animals which are ex-

ceedingly bloodthirsty, as compared with those which
have less of that character, or none of it, is a point

worthy of attention in animal physiology ; and

though it has not been systematically noticed, it will

be found to be by no means one of the worst keys to

the disposition of the animal. The mammae of the

female cat, for instance, though no animal shows
more attachment to its young, are but little deve-

loped in comparison to those of the female dog ; these

again are less developed than in the female hog, and
so are they less developed than the mammae of
the ruminants, especially the cow, which may be
considered as the most domestic, and the most im-

mediately connected with man of all animals. It

would be easy to fill up the chain through the whole

range of the mammalia, and it would invariably be
found that the bloodthirsty disposition is inversely as

the development of the mammary apparatus. The

instances which we have given, which are leading
ones, serve, however, to establish the fact. Nor
are we without experimental evidence as to the

other portion ; for (as we have formerly had occa-

sion to remark in the article LUTRA) it' the young df

a carnivorous animal continue to be fed for a long
time on milk, or milk and farinaceous matter united,

their dispositions are softened, so that they become
tame and gentle. If, on the other hand, animal food,
and especially raw flesh, is given to them early in life,

they become ferocious, and never can be tamed into

perfect obedience, or any docility, except such as is

flogged into them with the whip. The breeders of

dogs are perfectly aware of this circumstance ; so

that, out of the very same litter, and of two pups, the

one of which can hardly be discovered from the other,

they can so deal with the one in its feeding as to

make it ferocious, and so with the other as to make it

perfectly gentle. Even in the human subject there

are proofs of this ; for people who live upon vegeta-
bles and milk are, with equal usage, much more gentle
in their dispositions than those who live upon animal

food ; and when pugilistic combats were, to the

shame of human nature, encouraged by many of the

misnamed great of England, as manly sports, that

passive sort of brutal courage, known by the slang
name of "

bottom," was cherished in the ruffians by
feeding them upon beef almost in a raw state. It is

most encouraging to the philosophic student of nature

to find, that that which has been proved to him by
his own observation, without any reference to natural

history, corresponds exactly with that which runs

through the system of nature.

The Polish Polecat, (P. Sarmatica.) This species
has sometimes been confounded with the common ;

and, from the peculiarity of its colours, it has some-
times been considered as a cross between the com-
mon polecat and the ferret. Such, however, is not

the case ; for the animal is abundant in a state of

nature, and that in places where neither of the others

is to be met with. It is rather more tropical in its

locality than the polecat, being found chiefly in the

South of Russia, in Asia Minor, and generally in the

countries around the Black Sea and the Caspian.
The upper part of the body is bright brownish yel-
low, beautifully mottled over with small brown and
white spots. The under part, the legs, and the point
of the tail, are rich brown. The head also is brown ;

but it is marked with a white line, which proceeds
from under the one ear over the eye across the front,

and onward to the other eye, and under the other

ear, something in the shape of a horse-shoe. The
ears, the point of the muzzle, and the chin, are white.

In its markings it is a very handsome animal ; and
on account of these, its skin is in considerable esti-

mation with the dealers in peltry ; but it is a poor
fur, short, thin, and by no means durable, though
those who are fond of show are apt to be taken in by
its colours. By some naturalists this species has

been classed with the true martens ; but any one who
smells it can tell at once that it is a polecat.
The Ferret (P. furo) is, generally speaking, of a

yellowish colour, with the eyes of a red or rosy tint,

on which account some have supposed that it is an

albino variety of that animal. This is, of course,

an incorrect statement ; for we have no instance of

an albino variety being continued by propagation in

any race of animals ; and besides, it differs from the

polecat, not merely in external appearance, but actu-
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fly in the skeleton, which, being the least change-
ble part of an animal, is the best on which to

jund distinctions. It has a rib more than the pole-

at, and an additional bone in the sternum. It is

.bo a smaller and more delicate animal, and suffers

:iuch more from exposure to cold. The polecat,

Jthough its fur is by no means a polar one, can

rough it" very well, even in the severest storms

rhich visit our lowlands in winter ; whereas the ferret

as to be kept in the house, and in a box lined with

,

r

ool, long before the thermometer sinks to the freez-

jg point. Nor are we without the evidence of

istory as to the southern origin of the ferret. Strabo

iforms us that in early times a great portion of Spain
i-as literally eaten up on the surface, and drilled into

oles like a honeycomb, by rabbits, just as many parts
f the Pampas in South America are at present by
fie viscachio. Countries, when thus taken posses-
ion of by those burrowing rodents in such multitudes,
re quite unprofitable to man ; and scarcely any
uman means, indeed none which would be repaid

y the advantage gained, can rid them of these pests.
Co bring Spain within the class of useful countries,

tie ferret was imported from Africa; and it has ever

ince been more or less preserved in Europe, not

omesticated, (for, to soften its disposition would be
3 destroy its usefulness,) but a subject of the care of

hose who employ it. To those who feed it, and are

therwise kind to it, it is not gratuitously savage, at

east in any very high degree ; but very little tam-

icring with it angers it, and makes it bite. When
ngry, its odour, which is far from pleasant at any
ime, becomes even less so, and establishes its con-

exion with the polecat genus. It is considerably
mailer than the polecat, being four inches shorter

a the body and an inch shorter in the tail ; and it is

xceedingly slender. It is very bold, however, and
;s disposition to kill rabbits is most inveterate. It

j chiefly used for rabbit hunting, not for killing
hem ; for if it were allowed to do that, it would soon

lespatch a whole warren, and leave the owner to dig
iut the dead bodies at his leisure. It is used to
1 unearth

"
them, or drive them out of their holes, and

t is carefully muzzled to prevent it from biting. The
abbits are not, of course, aware of the perfect harm-
essness of the muzzled ferret, and so they scamper
ut, and are caught, generally by terriers, which
vutch at the mouths of the holes, and at another time

n a net, if the object is to keep the rabbits alive. It

s also the very prince of rat-catchers ; and as it is

rot muzzled for this sort of occupation, it slaughters

iway in a dashing style, and might be very useful

n places infested with rats, were it not for the atten-

ion and trouble which it requires. In corn stores

ind mills it might be advantageously kept ; and if

L snug berth could always be provided for it, it

vould be very valuable at sea. The ferret, as is

he case with most animals when transported to a

:liinate colder than their natural one, spends a great
leal of its time in sleep ; but the moment that it

iwakens, it is in a state for action ; and slender
is it seems, it is capable of undergoing a great deal
>(' fatigue. The period of gestation is six weeks ;

ind two litters, varying from about five to nine, are

>roduced in the year ; so that, it is a very prolific
inimal. The female is apt sometimes to devour her
vn offspring when they are newly dropped ; but

ivlieu she does this, she is very soon ready to prepare
or another litter. Altogether the ferret is a most

interesting little animal ; and it is not the less so for

having been in Europe for at least two thousand

years, without becoming 90 far accommodated to the

climate as to pass into the wild state. This is ano-

ther curious point in the physiology of animals,
and one which well deserves attention. Man can

inhabit from the equator to very high latitudes ; the

dog can accompany him in all, and most of the other

domestic animals, in the greater part, accommodating
themselves to the difference of climate in the course

of time ; but the more carnivorous animals are, as it

were, tied to their localities, and no time will inure

them to a climate very different from that of which

they are natives.

The Siberian Polecat, (P. Sibirica.) This species
is about the size of the ferret. Its general colour is

bright golden yellow, but often with white on the

point of the muzzle and below the lower jaw, and
brown on the nose and the eyes. It is subject to

varieties, however ; and it is understood that a few
individuals of these varieties are found as far

to the westward as France. In its native country,
where it is abundant, it resides chiefly in the forest

during the summer ; but, when the cold weather sets

in, it approaches houses, and is very apt to play
the same part in farm-yards and pigeon-houses as

the polecat and the weasel. It is probable that

this species might be rendered very useful in the

destruction of rats, as it is more hardy than the ferret.

Its fur is much longer than that of any of those

which we have yet described, clearly indicating a
more northerly origin.
The Weasel (P. vulgaris] is the most diminutive of

its tribe. Its height from the ground, when the back
is not arched, does not exceed two inches and a half;

and the length of its body is less than eight inches.

The tail is shorter than in most of the genus, being
about two inches and a half, and terminating in a

point. The colour varies a little in the individuals,
and still more with climate ; but, generally speaking,
the upper parts and the legs are pale brown, the

throat and belly white ; and there are two spots of

brown behind each corner of the mouth. The eyes
are small and round, and of a clear black colour ; and
the ears are rather large, and have a fold near the

margin, which makes them appear as though they
were double. The weasel is very generally distri-

buted over the cold and temperate parts of the world,
and it is a very bold and energetic little animal. The

flexibility of the weasel, and the agility with which it

moves about, give it a wonderful command of all

sorts of places. There is a proverb which says,
" He

builds closely with dry stones who can build out tUe

weasel ;" and the saying is true, for the animal has

been known to worm its body through a hole less

than three quarters of an inch in diameter. It is also

a most expert climber, and can ascend a wall or a
tree with all the dexterity and expedition of a cat ;

arid as its feet are shorter, and its body longer ia

proportion than that animal, it can twine round and
round so as to elude capture. On the ground it is

not a very swift animal ; less so, indeed, than most of

its congeners ; and thus, in an open place, it is soon

run down. If, however, there are trees, or walls, or

brakes near it, it is in vain to hunt the weasel by the

help of any known animal; and, small as it is, no

dog.s, except the most determined terriers, are fond of

having- anything to do with it. It springs at their

nose or check, and there it hangs, inflicting a bite
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equally "painful and powerful, (For its canines are

rough,) and it is so light, that the animal on which it

fastens is unable to shake it off. The Scotch name
"
Whitret," which is given to this animal, is, in the

.old language of the country, (not the Gaelic,) remark-

ably expressive of its action and manners ; for it im-

plies that it is seen one moment and lost the next.

As is the case with the whole tribe, and with preda-

tory animals generally, the weasel remains in a

state of repose during the day. This is not always
the case, however, for the writer of this article has

seen a weasel fairly run down a leveret along a fur-

row of ploughed land, and seize it by the side of the

neck, and instantly finish it, at noon day, and under a

bright sun. The weasel is indeed remarkably scien-

tific in the killing of its prey, and fixes on the place
where its bite is most speedily mortal, and the blood

of the animal most easily obtained, as correctly as if

it had studied anatomy sufficiently to entitle it to

a diploma ; it is doubtful indeed, whether, many of

those who have got possession of such a document,
could kill a hare or a rabbit, and extract its blood,
with the same neatness and expedition as a weasel.

The weasel is particularly fond of warm blood ; but

it is somewhat of an epicure in the matter of flesh.

It likes that "
high ;" and when one smells the store

which it generally has in its larder, in favourable situ-

ations, one is forcibly put in mind of the distich of

the satirist

" O blast it, south winds, till a scent prevail,
Rank as the ripeness of a rabbit's tail."

This taste is not, however, peculiar to the weasel, or

to the group of carnivora to which it belongs ; for

all carnivorous animals give the preference to flesh

with the odour of putridity about it, rather than flesh

which is fresh and recent. Here again there arises

a curious little point, not uninstructive to the human
race. The man of wholesome and simple appetite,
who lives in great part upon vegetable matter and

the product of the living beast without the destruc-

tion of its life, and who eats flesh but rarely and

as a dainty, likes to have it as fresh and recent as

ever he can get it ; but, with a thoroughly carnivo-

rous man, the case is different ; he must hang up his

mutton a fortnight and his venison six weeks, and can

in no case relish grouse unless he can eat it with

maggot sauce of its own growth. We must not be

astonished at this coincidence between man and the

other animals in the matter of food. It is the merely
animal man that feeds, not the intellectual man ; and

in proportion as man approximates any animal in the

nature of his food, he must approximate that animal

in his gusto.
We have remarked that the weasel, when on the

hunt, or when by any means excited, is an exceed-

ingly energetic and powerful animal for its size , and

it is worthy of remark, that its muscles, or working
structures, enjoy as complete a relaxation in the time

of its repose. During the greater part of the day,
unless under peculiar circumstances, such as those to

which allusion has been made, the weasel gives itself

up to rest and sleep ; and it is impossible to imagine
a creature giving more perfect and more equal rest to

all the working structures of its frame, than the weasel

does upon silch occasions. It has the utmost degree
of relaxation, not only in the muscles of the limbs,

but in the muscles connected with the spine, which

are, indeed, as much called into action as the others,

if not more so, during the leaps which the animal has

to take. If ono takes proper judgment of where the
centre of gravity is situated, and so puts his stick

under a sleeping weasel, and raises it gently from the

ground, it comes head and heels together as easily,
and with apparently as little pain to itself, as if one
were lifting io>the same manner a bit of ribbon or ;m

old stocking. So also, if found sleeping, it may be
taken up by the head, the heels, or the tail, and swung
pendulumwise for at least a dozen times before it

begins to awake. In fact, though it is a snappish
little animal when awake, there is none in the whole

catalogue of the mammalia with which one may take

greater liberties when asleep.
Weasels have, we believe, only one litter in the

year, which circumstance sets them down as beingr

properly natives of temperate countries, and not of

tropical ones ; for the ferret, which, though not ori-

ginally from a region absolutely tropical in respect
of latitude, though from one which is certainly tropical
in point of climate, has two broods in the year. The
female is not, even as brood for brood, so productive
as the female ferret, for her litter rarely, if ever,
exceeds four or five. She prepares for them a com-
fortable bed of dry stalks and leaves and soft moss ;

and we are not aware of any recorded instance of

her devouring her offspring, as the ferret sometimes
does. The period of her gestation is nearly the same
as in that species, and the young ones are blind when

they are dropped, as is the case with almost all car-

nivorous animals. She is an attentive mother, how.
ever ; and though she has the same deficiency in suck-

ling as the rest of the tribe, she brings them fresh

eggs and warm animals quite full of blood in a fluid

state. Those stimulating viands whet their young
instincts, and cause them to grow apace, so that in a

short time they are able to join in the nocturnal

forage, and kill their own prey.
The weasel is not so destructive about farm-yardg

as the polecat; it is a much prettier animal; and

though the odour of it is no desirable perfume, it

does not offend the nostril to such an extent as that

of the other does. For these reasons, the weasel it

by no means so much persecuted as the polecat j

and in country places it is generally rather a favourite

than otherwise. Nor is it undeserving of this favour ;

for it is a most excellent mouser, and perhaps

destroys more of the murine tribe than any other of

our wild animals, excepting perhaps the owl. The
fur of the weasel is much more close and delicate

than that of the polecat, and on these accounts it w
held in higher estimation. It also improves in quality
in proportion as the animal inhabits a more northerly
climate ; and the weasel skins of Siberia fetch a price
in the Chinese market (the grand mart for furs) equal
to some two or three times their weight in silver.

Altogether, indeed, the weasel is a very interesting

little animal, and may be considered, in our view of

the matter, one of nature's chefs d'ceuvre, because it

P J
. .

contains a maximum 01 power in a minimum ot

matter.

The Ermine (P. erminia). The ermine is, in re-

spect of its fur, the most celebrated not only of the

polecat genus, but perhaps of the whole marten

tribe the term ermine being applied as symbolical
of the robe of a judge, or anything else which is un-

derstood to be of unstained or incorruptible purity.

It is only in winter, however, that the fur of the

ermine is of that snowy whiteness which makes it so

much admired, for in summer it is yellowish. It is
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ather larger than the weasel, being about nine inches

ind a half long in the head and body, and three and

i half in the tail. Its form is much the same as that

if the weasel, and its manners and modes of action

ire similar, but in a state of nature it does not fre-

|uent the same kind of localities. In summer it is,

generally speaking, of a yellowish brown on the upper
art, and a clear sulphur yellow on the under, with

he chin white, and the tail brown, except the extre-

nity, which is black. This is really its gay or nuptial

Joining, though it is not the one held in most esti-

nation by those who seek animals for their skins, and

lot for their manners. There is another reason for

his : the skins of animals are not so firm in the sum-

ner, neither is the fine under covering of the fur

mimals so abundant and close at that season as it is

n the winter. A summer fur is in fact a thing of

mall value compared with a winter one in respect
loth of durability and of warmth ; and therefore the

uperior quality of the ermine's fur goes along with

hat peculiarity of its colour which is so much admired,

rhe winter colour is, as we have said, the most snowy
vhite ; and we are not aware that the fur or hair of

my other animal can in this respect come up to it.

Fhere is one part, however, which does not change,

lamely, the tip of the tail, for that remains throughout
he year of the most intense black ; and when the

iir of the ermine is used for ornamental purposes,
his black is spotted in little tags over the white, and
joth colours profit by the contrast.

In all animals, whether mammalia or birds, which

)ut on white for their winter clothing, there is always
some part which remains unchangeable, as a sort

>f hostage that the animal shall return to its summer
:olour when the season comes round. In the variable

iare which occur? in some of the lofty mountain tops
n the northern part of Britain, the general colour in

vinter changes from pale dappled fawn to pure
,vhite, but the tips of the ears remain black all the

^ear round. The ptarmigan, which inhabits similar

situations, undergoes a change from mottled grey to

jure white ; but the shafts of the principal quills, and
n many cases the webs, retain the black colour

which they have in the summer.
The ermine haunts copses, hedge?, and meadows,

ind it is particularly fond of the banks of streams

when they are margined with bushes. It is as pre-

datory in its habits as the weasel, or even the pole-
cat, but it very rarely invades the poultry-yard, or

even resorts to the habitation of man. The ermine,
as well as the weasel, has been tamed, and made to

show some attachment to those who were kind to it ;

and this we might be prepared to expect, because all

the marten family, from the nature of their food, and
ihe means by which they have to obtain it, must be
animals of considerable intelligence and resource.

From what has been already remarked, however, the

taming- of them must be begun at a very early age,
and before they have tasted blood, otherwise it can
never be perfectly accomplished. The inducements
to tame such animals are not, however, very great,
because the only uses to which they can be applied
are unearthing rabbits and killing rats and mice.
The Mink (P, Lutrcola). This is an animal of the

North-east of Europe, and probably of the countries

beyond, and in some of its characters and its habits it

makes a slight approach to the otters. Its feet are

pai tially webbed, and it frequents the margins of the

waters, feeding chiefly upon frogs and crabs. In its

structure it approaches more nearly to the polecats
than to any other genus of the martens ; but it differs

from them in habit, as above mentioned, and also in

its odour, which is that of musk, and not so strong as

to be rank and offensive. The fur of the mink is

not so much prized for its colour as that of the

ermine, but it is of better quality, being more close

and warm, and also more firm and durable. The
colour is maroon, approaching to black, with the last

part of the tail black and the chin white. There is

very little reflection of light from the fur, but it is

exceedingly soft arid beautiful, and fetches a high

price in the market. The mink, from its aquatic
habits, does not come near the habitations of men,
and thus does not incur their displeasure for any
depredation which it commits on their property.
This, however, does not ensure it a safe dwelling by
the banks of those lonely rivers which are its favourite

haunts ; for, though its conduct does not awaken the

revenge of mankind, its covering stimulates their

cupidity. From the nature of its haunts, and from

its being hunted in the winter, less is known of the

domestic manners of the mink than of most others of

the genus ; but it resembles the rest so much in its

organisation, that in all probability its whole charac-

ter, with the exception of haunt and food, is nearly
the same.

The Vison (P. Visori) is an American species, very
much resembling the mink both in its appearance and
its habits. Like that animal, it has the feet partially

webbed, but it wants the white on the chin, though
it has sometimes the white line on the throat. Its

size is nearly the same as that of the mink of North-

eastern Europe, and its fur is of equal, if not superior

quality. It is found both in the United States and
in Canada, only much more abundantly in the latter

country. Like the European mink, it inhabits the

margins of the waters, and feeds upon reptiles and
fishes. Indeed, both species are to be considered as

a sort of intermediate link between the polecats pro-

perly so called, and the otters, being more aquatic
than the one, and less so than the other.

The species which we have enumerated are the

principal ones of the polecat genus which inhabit

the temperate and cold regions of the world. A few
others are indeed mentioned by different authors, but

it does not appear that there are any grounds upon
which these can be well established as species.
Most of them resemble either the ermine or the

mink, and both of these are subject to variations of

colour, the only circumstance upon which the sup-

posed species are founded. In the ermine, especially
in its winter dress, and that is the dress in which it is

most valuable, and in consequence most sought after,

we might be prepared to expect those variations

in colour. All animals which change from any other

colour to white during the winter, do so as an adapta-
tion to the cold, and consequently the extent of the

change must be in proportion to the degree of cold

to which they are subjected. Those with which we
are most familiar are the alpine hare and the

ptarmigan, already alluded to ; and it is matter of

observation that they do not change so completely to

white in mild places, or in mild winters, as they do
when the place or the season is more severe. It is

quite natural to suppose that the ermine, which is a

seasonal animal in its colours as well as they are,

should be affected in a similar manner by difference

of climate or difference of season, mid that ermines



220 MARTEN.
which are cangHt in warm places or mild winters

should retain a portion of their summer colour. The

change, too, is gradual, not instantaneous, and the

white comes on in patches, so that an ermine caught

early in the season is almost sure to be mottled ;

and, were it possible or desirable to catch an ermine

every three or four days, from the beginning to the

end of the change in the colour of its fur, there is

little doubt that a lover of varieties would be gratified

by as many varieties of ermines as there were catch-

ings,though thegreaternumber of them might be of the

very same litter. It is thus of the utmost importance
to attend to the colours which polar animals undergo
in the course of the very variable seasons to which

they are subjected, before coming to any conclusion

as to what is a species or a variety, and what is not.

As the mink inhabits lower down than the ermine,

and, generally speaking, not quite so far to the north,

it is not subject to seasonal variations of colour. It

does appear, however, to be subject to very con-

siderable variations in the while upon the chin, the

throat, or both : sometimes it is on the one, some-

times on the other, sometimes on both, and some-

times wanting altogether ; so that, in fact, it ought
to be discharged from among the descriptive charac-

ters of the animal.

The warm regions of the world have their polecats
as well as the colder ones, though they are not nearly
so numerous in the former, and their skins there are

of little or no value as articles of commerce. On this

account they have been much less studied, and the

studying of them has been comparatively recent, so

that"there may probably exist in the richer parts of the

tropical countries many more species than we are yet

acquainted with. The oriental isles are the places
where they are most likely to abound, as these are the

most fertile spots on the face of the globe ; accord-

ingly, there have been two species noticed iu the island

of Java.

Javanese Polecat (P. Javanica). This species is be-

tween six and seven inches long, and remarkably thin

in the body. Its general colour is nearly the same as

the summer dress of the ermine ; but the cheeks are

white, and there is a white spot on the front of each

eye. The point of the tail is furnished with a brush

of long hair, and the feet are abundantly covered with

fur, which last circumstance forms a very marked dis-

tinction between it and the next species.

Naked-footed Polecat of Java (P. nudipes). This

species is frequently called the Java ferret. It is

rather less than the polecat of Europe, but larger than

the ferret. The general colour of its fur is a very
brilliant golden red, and the head and tip of the tail

are white. Its most distinguishing character is the

perfect nakedness of the soles of the feet. It has

-been rarely seen by Europeans, and nothing is known
of the manners or the habits either of it or the preced-

ing species, further than what may be inferred from

their similarity to the rest of the genus.

African Polecat (P. Africana}. This species is

-about ten or eleven inches from the point of the

muzzle to the root of the tail, and the tail is about six

inches more. Its general colour is russet brown on

4he upper side, and yellowish white on the under, with

a band of russet along the middle of the under part.

It is understood that the known specimens come from

the western part of central Africa ; but the precise

locality is not known, neither are the habits. It bears,

how.ever, so dose a resemblance to the rest of the

genus, as to leave little doubt respecting its cha-
racter.

Madagascar Polecat (P. striata). This species is

about the same size as the European polecat ; but it

is very differently coloured and marked. The upper
part is of a rich deep brown, with five longitudinal
lines of white, one along the ridge of the back, and two
on each side. These converge toward the tail, which
is entirely white ; and the under part of the body is

also white, but with a shade of grey.
The Cape Polecat (P. Zorilla). This species i

not very accurately named ; for though it is found in

Southern Africa, it is not confined to that part of the

continent. It has been met with near the Senegal
and the Gambia ; and there is little doubt but that it ia

generally distributed over all the country to the

south of the Great Desert wherever the soil answers
to its habits. There have been some mistakes about
this animal ; for it has been described as an American,
and as belonging to the mephitic animals of the

southern part of that region of the world. These

opinions are erroneous, however ; for the zorilla is an
African and a true polecat, and there is no true pole-
cat in South America, at least so far as is hitherto

known ; though it is probable that some may exist

in the rich wooded districts of the tropical parts. The
name, at all events, is South American, and was, we
believe, originally applied to one of the mephitic
animals of that country ; and we rather think that

Buffon is chargeable with the misapplication of it to

this animal. Zorilla means little fox, and was given
to the fcetid animals of South America, on account of

the intolerable odour which they emit. It is rather

a large animal, as compared with some of the race,

though inferior in size to the polecat of Europe. The

length of the head and body is rather more than a

foot, and that of the tail about eight inches. Its ge-
neral colour is black, spotted with white on the head,
and streaked with longitudinal white lines on the

back. Those spots and lines have always very nearly
the same position, but they differ greatly in size, so

much so, that at a little distance some specimens appear
entirely black, and others almost white. This differs

from the rest of the genus, in having the claws better

adapted for burrowing in the ground than for climb-

ing, which would seem to indicate a difference of

habit from the rest ; but what that difference is, is un-

known, and in every other respect this animal resem-

bles the rest of the genus.
The enumeration which we have now given com-

prehends all the species of polecats which are well

established ; but it is highly probable that, in foreign

countries, there are many more, inasmuch as these are

nocturnal animals in their habits, and so conduct

themselves that they are not easily observed. W
must bear in mind too, that, of the wild forests in

the tropical countries, not one mile in a thousand has

yet been explored by Europeans. We now proceed
to the next genus.
Mu STELA. The animals of this genus, though they

have much general resemblance to the polecats, yet
differ from them in so many particulars as to warrant

the generic separation of the two. The martens have

not the offensive odour of the polecats, but on the

contrary the smell of some of them makes a slight

approach towards fragrance. They are also much more

pleasant to look at. They are more elegant in their

shape ; and there is something in the expression of a

marten which tells at once that, though it is as brave as
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i polecat, or even more brave, it is not so cruel. And
when we come to examine the teeth, we find that

.hev justify the impression which is made by the ap-

pearance of the animal ; and perhaps if a little more

ittention were paid to the connexion between the ex-

pression of animals, and the structure of those organs
vhich determine the nature of their food and their

node of procuring it, natural history would profit not

i little by the result. The martens have one false

nolar more than the polecats, in each side of the jaw,
>oth above and below, and they have a little tubercle

)r heel on the inside of the carnivorous tooth, which

liminishes its carnivorous character, and makes it in

l slight degree a bruising tooth, not a tearing one. It

nay seem that these are slight differences ; but it is

>y attention to such slight differences that we are

snabled to become thoroughly acquainted with the

lature and characters of animals.

In addition to those distinctions which we have

nentioned between the true martens and the polecats,
.here are some other polecats. The martens keep
;o the woods and wilds, spend their lives peaceably
here, and never invade the pigeon-house or poul-

;ry-yard ; and as Nature has destined them for a

somewhat severer life than the polecats, she has

jlothed them in a superior manner, and also given
;hem superior powers of locomotion. It is delightful
;o contemplate how beautifully Nature does these

.hings. If the average temperature which one animal

ms to bear is but a few degrees colder than that

hich another has, a difference is made in the cloth-

ng of the former, so as to put them on a perfect

equality in point of endurance. Also, if one animal

las on the average to travel a mile more a day for its

bod, muscular power in proportion to its weight is

jiven it to the exact point of compensation. Now,
A'ho, we ask, but a Being infinitely wise, knowing all

cnowledge, and seeing everything to the end even

lefore the beginning, could have planned and exe-

cuted those wonderful adaptations, or rather, accord-

ng to our view of the matter, could have endowed
ihem with powers ?

The Common Marten (M. martes) is about eighteen
inches long in the body ; and the tail, which is much
covered with hair, especially about the point, is about

ten inches long. It is thus longer than the polecat, and
Par more handsome in its form. Its nose is softened

down, its head slender, its ears broad, rounded, and

open, its eyes lively and sparkling but not ferocious,

and its whole aspect, to use a homely expression,
"
just an animal that one would like." Its odour, too,

instead of being disagreeable, is a positive perfume ;

and its fur is as rich as its form is handsome. On the

back, the sides, and the tail, the woolly fur is very thick

and soft, and the long fur smooth and shining. The
hairs are annulated, the roots being ash colour, the

middle length chestnut, and the points black. These

give a varying and not easily described colour to the

whole. The head is reddish brown ; the legs and

upper part of the feet chocolate brown, and the plant
of the foot is thickly covered with woolly fur, like

that on the body, so that the marten treads softly.
The feet are well developed : the toes have consider-

able freedom of action ; and the claws are strong,

sharp, and crooked, well adapted for climbing, but not

retractile, and therefore not used for clutching prey.
There is some difference of colour in the under part,
but it certainly does not amount to a specific differ-

ence, or perhaps even constitute a permanent variety.

The under part in all is of the same general colour as

the upper part, only paler ; but the breast in some is

pure white, and in others whitish yellow ; and this

constitutes the distinction to which we have alluded.

In other respects there is not a shade of difference

between the one and the other ; and it is worthy of

remark, that the yellow on the breast occurs more

frequently in the warmer latitudes inhabited by the

martens, and the white more frequently in the colder

latitudes.

Common Marten.

The general residence of the common marten is in

woods and copses ; and the nest is formed in a hollow

tree, a chink of a rock, or a hole in a wall, if the place
is sufficiently sequestered. It is well formed of dry

grass and moss ; and it is understood that the female

breeds in spring, and again in autumn, the litter vary-

ing from three to seven. If taken sufficiently young,
and before it has tasted blood, the marten can be

tamed with the greatest ease, and it is an exceed-

ingly good-humoured and playful creature. There

seems, however, to be an instinctive love of freedom

and the wild wood inherent in the very nature of the

creature ; for, though it is ever so playful, and ever

so good-natured, it lets slip no opportunity of regain-

ing its liberty and joining its wild companions. The
maiten has thus another noble trait in its character

it can be tamed, but it will not be enslaved.

There is another strong instinct which the marten

evinces, even when tamed it has an implacable hos-

tility to cats, and lets slip no opportunity of springing-

upon them and inflicting a mortal wound. In the

forests, diminutive as it is in comparison, it battles

stoutly with the wild cat ; and we shall venture to

quote from " The British Naturalist" an account of

one of these battles, as from an eye-witness.
" In

the year 1805, a gentleman, on whose veracity we
can depend, witnessed one of those combats in the

Morven district of Argyleshire. In crossing the

mountains from Loch Sunart southward, he passed

along the bank of a very deep-wooded dell, the

hollow of which, though it occasionally showed green

patches through trees and coppice, was one hundred

and fifty or two hundred feet from the top. The
dell is of difficult access, and contains nothing that

would compensate the labour, and thus it is abandoned
to wild animals, and, among others, to the marten,

which, though the skin fetches a high price, is not so

much hunted there as in more open places ; because,

though they might succeed in shooting it from the

heights above, they could not be sure of removing
1

the body. Thus it is left to contend with the moun-
tain cat for the sovereignty of this particular dell, and
both are safe, except when they approach the farm-
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house at the bottom of the hill. The contest then
lasted tor more than halt' an hour, and both combat-
ants were too intent on each other's destruction

to shun or fear observation. At last, however, the

tnarten succeeded in falling upon the right side of

the cat's neck, and jerking his long body over her, so

as to be out of the reach of her claws ; when, after a

good deal of squeaking and struggling, by which the

enemy could not be shaken oft
1

, the martial achieve-

ments of puss were ended in the field of glory."
The conduct of this warfare is not unworthy of

attention, and therefore we should quote a few lines

descriptive of it from the same work. " The onset is

one of some skill on both sides. The aim of the cat

is to pounce with her paws upon the head of the

marten in such a way as that the claws may destroy
or wound its eyes, while her teeth are imbedded in

its neck ; and if she can accomplish that, the fate of

the marten is decided. That, however, if done at

all, must be done in a moment, and if it be lost, there

is no repairing the mistake. The spring of the wild

cat is larger than that of her opponent, and the cat

takes up her position so that she shall, if possible,

alight upon his head with her full spring and impetus.
To distract her attention, he keeps moving his head
from side to side, and if he succeeds in this object, he
rushes to close quarters by a side-movement. If

the spring of the cat takes proper effect, there is a

struggle, but not of long duration ; and it is the same
with the opposite result, if the cat miss and the marten

fasten, during the short pause of exhaustion after the

spring. Here we may notice another curious feature

in the economy of the feline race. It has been re-

marked of even the most powerful of them, that if

they miss their object when they spring, they sneak

cowardly away, and do not return to the attack for some
time, if indeed they return at all. Now the fact is, that

it is not cowardice, but exhaustion. The gnashing with
the teeth and the talons seems to be the reaction by
which the motion of the spring is balanced, and the

tone of the animal kept up ; and if it fail in that, it

takes a while to recover the use of its springing
muscles. Probably the violence both of the spring
and the exhaustion are connected in some way or

other with the electric state of the body, but that is

a point not easily to be settled. Should both miss,
the contest is renewed, and seldom, in the observed
cases (which are not indeed very numerous), given

up until the one be killed ; and in the protracted
contest the marten is always the victor, as the cat is

first exhausted by the greater weight of her body and
the violence of her leaps."

Interesting as the martens are, and common as

they are in most parts of Europe, their natural history
is by no means clear and satisfactory. As to their

manners, indeed, and their anatomical structure,
which is of course the foundation of those manners,
there can be neither mistake nor difficulty ; for they
are so perfectly alike in these respects, that it is of
no consequence upon which of them, if indeed there
are really more than one, the description is founded.
The usual distinctions are, the common or pine
marten, which is found only in close forests, and
nestles in the holes of trees ; and the beech marten,
which is found in more cultivated places, and nearer
the habitations of man, which it sometimes plunders
in a similar manner to the polecats.

It should seem, however, that these names are not

only local, but that they are interchanged with each

other in the different localities in which they predo*
minate, the one in one locality, and the other in

another. Thus, the common marten of the warmer

parts of Europe, and, generally speaking, of England,
if we except some of the wooded mountains toward
the north, is really the beech marten, which is the

only marten of these localities. On the other hand,
if we go to the forests on the Scotch hills, or to those
of the North of Europe, or of Asia, we find that die

pine marten is not only the common marten, but

almost the only species that is met with. When
found in the forest, the marten is of rather larger

growth than when found in open and lowland places;
which shows that those wild localities agree best with

its nature. As is the case with all animals that in-

habit more upland, and are of course exposed to a
lower temperature, the fur of the marten, when in-

habiting the wild woods, is closer and firmer than
when it inhabits warm situations. It seems, indeed,
that these animals are affected in their size and colour

by even moderate differences of climate. The martens
of Siberia differ a good deal from those of Europe,
and we might be prepared to expect this, from the

great difference between the summer and winter in

Siberia. But then, the Siberian ones differ from each
other as much as either of them differs from the

European ; and when we turn our attention to the

same species in the North of America, where it is

particularly abundant, we find similar differences

occurring.
It has sometimes been supposed that the different

tint of the pale colour on the throat and breast of the

marten constituted a different variety, if not a dif-

ferent species. This, however, is exceedingly doubt-

ful ; for there are in all countries which martens in-

habit some with the breast inclining more to white,
and others with it inclining more to yellow. This

difference, too, is always accompanied with a different

shade in the darker part of the fur. If the throat and
breast have a pretty deep yellowish tinge, the fur on
the upper part is always of a deeper and richer brown
colour. This, we believe, happens most frequently

among those which do not quit the forests, but live

in the shades of trees ; and perhaps we might expect
it, from the more uniform temperature of the day and
the night in such places. The shade, and the con-

stant evaporation which is going on in a forest during
the day, both tend to keep it cool, and the evapora-
tion keeps the air immediately over a forest and

between the trees more saturated with moisture, and

therefore nearer the dew point than the air is over a

plain. By this means the nocturnal evaporation of a

forest is less in proportion to the diurnal than that of

an open plain, and consequently the night is warmer.

Indeed, as the marten remains quiescent for at least

great part of the day, except when hunger forces it

out, and as even then it preys chiefly or exclusively
in the shade of the branches and leaves, the marten

enjoys a pretty uniform temperature during the

twenty-four hours. We have often had occasion to

remark, that there is nothing which tends more to

the general health of an animal, and the preventing
of wear and tear in its system, than a uniform tem-

perature ; and this, as we have now explained how it

is brought about in the forest, seems to be the prin-

cipal reason why in the marten there is, both in its ap-

pearance and its fur, a superior animal to the marten

of the open plains ; and this, when duly considered,

appears sufficiently to account for all the differences
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iat are observable between one marten and another,

t least in so tar us the two observed varieties of

lurope, and those which answer to them in other

arts of the world, are concerned.

The great esteem ia which the furs of this tribe of

nimals have been so long held, and the severe labour

hieh must be undergone in order to procure their

kins, have tended not a little to confuse the natural

istory of them. The quality and colour of the

ir are, of course, the properties upon which its

larket value depends ; and they consequently oc-

upv the foremost place in the thoughts both of the

unter and the dealer. With the exception of the

rmine, the skins of all the rest are not only esteemed
lore beautiful in proportion as they are darker, but

tiey are actually better in quality. For this reason

classification, according to colour, of the skins of

be very same animal is not only natural, but almost

ecessary. On the other hand, the labour that must
e undergone, in finding such small animals in the

filds, and the fact of the whole race being solitary

nimals, of which one only can be captured at a time,

enders the real hunting one of the least profitable

ccupations in which human beings can engage ; at

he. same time that it is one of the most severe, both

ti bodily labour and exposure to the weather. For
hese reasons the hunting of the fur animals can be
iractised only by persons of the very humblest class,

rho are incapable of doing anything better. Such
icrsons cannot be expected to have any knowledge
if the principles of natural history, or any desire to

iromote the practice of it ; and we require no other

iroof of this, than the fact that, with the exception
f one or two spirited agents in the wilds of Canada,
yhose occupation was much more that of purchasers
f furs than original procurers of them, the hunters of

nr animals, and the dealers in their skins, have added
lotliintr whatever to natural history. We have a

emarkable instance of this in the case of the chin-

hilla of the western slopes of the southern Andes.
Phe skins of these animals had been in common use

iy thousands for many years before any person in

iurope knew from what part of the world they came.
In Siberia there is the same distinction made be-

ween the marten of the wild woods and the marten
if cultivated places, as there is in Europe. That
vhich has the latter habit often levies contributions

n poultry and pheasants, and slaughters away, so

hat it kills a great number in a night. It is said

Jso sometimes to nestle in obscure corners about
larns and other outhouses, and in fact to have a

food deal of the habits of the weasel. Its fur is much
:ss esteemed than that of the marten of the woods,
,nd therefore it is much less frequently sought after.

Some of the American martens differ considerably
rom those of Europe, at least in their colouring ; and
his will render a slight notice of one or two of them

lecessary.
The Canada Marten, or Pekan, (M. Canadensis,} is

.bout the size of the martens of Europe, or perhaps a

ittle larger. It has the feet, the tail, the muzzle, and
he under part of the body deep reddish brown ; the
ars whitish, and the rest of the body greyish brown,
aried with black. It is understood to be subject to

ome seasonal variety of colour, and individuals also

lifter greatly, some being almost black on -the upper
>art. It occurs in considerable numbers in the coun-

ry after which it is named ; but its habits do not
iiffer materially from those of the others.

The Huron Marten is another coloured variety,

differing considerably from the former. It is all over
of a bright pale brown, but with the paws and extre-

mity of the tail often darker than the rest. Hardly
any positive description of its colour can be given,
however, because it is subject to much variation.

This variety, (if indeed it is a variety, and not a mere

change of colour, produced by a different climate,)

appears to stand to the other Canada one in nearly
the same relation as the marten of the forest stands

to the marten of the fields in the eastern continent.

We are, however, so ignorant of the summer appear-
ance of the American fur animals, from the inaccessi-

bility of their country, except when it is frozen, as to

be unable to come to any positive conclusion with

regard to what is a species permanent for generations
in its character, and what is a variety incidental only
to the individual.

It is when these animals are in their winter attire

that they are sought after ; and though they are

active at this time, it is by no means their character-

istic season, for the summer covering is to be

regarded as that most connected with the physiology
of the animal ; and unless this is as well known as

the other, we can come to no very safe conclusion of
such a nature as to satisfy the naturalist, how well

soever those winter distinctions may answer for com-
mercial purposes.
The Sable (M. zibellma}. This is by far the most

highly esteemed of the whole genus of the true

martens, as it ranks higher among them than the
ermine does among polecats. In form and size

it does not differ greatly from the martens, and
there is also a slight resemblance in the character of
the fur, though that of the marten is very inferior in

all those qualities which are valued in furs. Though
the fact is sometimes stated otherwise, the teeth of
the sable are of exactly the same character as those
of the martens, which indicates the same kind of

living, and the capacity of partially subsisting upon*
vegetable matter when animal food is not to be
had. But there is one character of the sable which

points it out as belonging to a different locality, and
that is, the feet being completely covered with fur

down to the claws. Thus the sable is a more north-

erly animal than any of the martens, and an animal
much more of the wilds. Accordingly it is never
met with in warm places, but only in the extremes!
wilds of Siberia, beyond the positive forests, arid on
the margins of the polar ice.

The skin of the sable is exceedingly valuable ; and

though the animal is a very small one, a single skin
fetches a large price. The animal is accordingly
sought after with the greatest assiduity, and it may be
said, that the desire of procuring sable skins has con-
duced more than anything else to the discovery of
the extreme north and north-east of Asia. It is

during winter that this hunting is carried on, and
it is described as being more severe than the hunt-

ing of the fur animals in America, because of the
vast accumulations of broken ice, covered with snow,
which skirt the shores of the sea, and contain between
them the most dangerous pitfalls, concealed by snow.
In America, the margin of the polar sea is no doubt
as wild in itself as it is in Asia ; but the American

hunting ground does not come up into so high lati-

tudes as the sable ground in Siberia ; and thus,

though the American hunter has long roads and
severe cold, he is not beset by so many dangers.
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We need hardly mention that the far of the sable is

a rich brown, marked with some white spots on the

chin and sides of the head. The part where these

spots are is not as much valued as the rest ; and
the furriers work it up separately, and give it the

name of "
sable gill."

Like the ermine among the polecats, which is

the most immediate associate in locality with the

sable, among that genus of the tribe, the sable is sub-

ject to an annual change of colour. In summer it is

black, and the change that it undergoes, naturally
follows the general law of being more perfect in pro-

portion as the cold is more severe. The cold of the

sable's country, however, is sufficient every winter

for accomplishing anything that cold can accom-

plish, whether it reside in the places which we have

mentioned close by the polar sea, or on the cold

heights of the mountains further south ; and therefore

the sable skins obtained during the winter are more
uniform in colour than those of animals which inhabit

less rigorous places.
In many places of Siberia the hunting of the sable

ie a duty imposed by the Russian government upon
the exiles from that country ; and to them, when

they first enter upon it, it is the most dreadful to

which human beings can be subjected. They are

unacquainted with the country ; and instead of know-

ing where to discover and how to procure the animals,
of which they are compelled to find a specified num-
ber, they can hardly make their own way across

rocks and chasms, fallen trees, and countless other

irregularities, all hidden under the snow ; and thus

many of them perish in that dreadful wilderness.

The sable, as we might expect, partakes of the

characters of a tree animal and a ground animal

jointly. It can climb ; and it is understood to climb

for those wild berries which remain upon the branches
in winter, as well as for birds and their eggs and

young during the summer. It also hunts prey upon
the ground ; and though it is of course not capable
of running down a hare in fair chase, it is very capa-
ble of despatching one if it come upon it by surprise.
It is also sure to follow the more powerful predatory
animals, the polar bear, the wolf, and the glutton, in

order to obtain a share of their prey. In its disposi-
tion it is not a ferocious animal, but can be tamed,
and will show some affection in a domestic state. In

this state it subsists indiscriminately upon animal and

vegetable matter, and is said not to be so prone to

make its escape to the wilds as the marten.

We have now enumerated the principal species
and the leading varieties of the polecats and the true

martens, as they are found in the eastern continent

and in North America. Had we attended to the

differences of colour as they are noticed in museum

specimens, which are often selected for their curiosity
and not for their correctness, we should have had a
much larger list ; and there are some small weasel-

looking animals of South America which have not
been very accurately described, that appear to belong
to a different family, though they have sometimes
been included in this one. These, according to the

best accounts, are plantigrade animals, and therefore

they have neither the swift motions nor the energy
of the present family. We have already assigned
some reasons why the true polecats and martens
should be in a great measure confined to the cold and

temperate regions of the world, and that, in such a

country as South America especially, the smaller pre-

datory mammalia should be chiefly of an insectivorous

disposition ; and this last appears to be the pre-

dominating character of those South American aui-

mals to which we have alluded as being sometimes
included in the present genus.

MEPHITIS. The mephitic animals, at least those

of South America, which are the best known, form a

single genus, not very numerous in species, nor

greatly so in individuals. The name by which they
are known is highly correct and descriptive ; for it is

impossible to imagine anything more offensive thau
the odour which these animals give out when they
are alarmed or irritated. They differ more from the

polecats and the martens in the general appearance
of their bodies than these animals do from each other.

In number their teeth are the same as those of the

polecats ; but they have the tuberculous tooth in the

upper jaw large, and two tubercles on the inside of

the carnivorous tooth in the lower jaw, which re-

duce its sanguinary character below even that of the

martens, which have less bloodthirsty habits than

the polecats. In their forms these mephitic animals

bear some resemblance to the badgers, sufficient to

lead us to conclude that there would be some similarity
in their habits and also in their food.

The general characters of these animals, besides

that of the teeth as given above, are, the body very low,
the head long and pointed, the ears small, the legs

short, the claws on the fore feet large and strong,
and well adapted for burrowing in the ground. They
have not that arching and flexibility of the spine
which characterises the two genera of which we have

spoken ; and their bodies are not adapted for making
way through such small apertures in proportion to

the relative sizes of the animals. They accordingly
inhabit the ground, live in burrows, and when undis

turbed, they are, like the badgers, very peaceful ani-

mals in their habits. Their markings also bear some
resemblance to those of the badgers, consisting chiefly
of longitudinal lines of white upon a dark ground.
One, at least, is met with in the southern parts of the

United States, and described by Catesby in his His-

tory of Carolina. It does not appear that this one is

at all different from the one which occurs in South

America to the eastward of the Andes, further thau

having the white lines more produced in some speci-
mens than in others. This species is

The Chinche of Buffbn and other authors ; but it

has also other names, and indeed there has been

some confusion among all the rank-smelling animals

of South America, from the fact of the Spanish indis-

criminately giving them the name of zorilla, or little

fox. The length of this species is about a foot and it

half, exclusive of the tail, which is about half as much

more, and very thickly covered with hair. The
muzzle is very pointed, the eyes, like those of all

digging animals, small, the fore part of the body alto-

gether small, and the air of the animal dull and stupid.
The colours are generally black and white ; but their

distribution and proportion to each other upon the

body vary so much that they cannot be depended

upon as portions of the descriptive character. It

should seem also that these differences of colour are

attended with difference of size ; but what the par-

ticular circumstances of climate are have not beeo

made out. They are, however, the reverse of the

martens in their geographical distribution, and there-

fore we may conclude that climate has the very op-

posite effect upon them, and that in a place where
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ie marten family would thrive the best, these ani-

als must be in the worst condition. This species is

jscribed as inhabiting the margins of the woods
ither than the depths of the tangled forests ; and it

ands charged with attacking farm-yards and de-

roying poultry. We should feel inclined to doubt
lis part of its character, though it is highly probable
tat it may destroy eggs and also the callow young
'

birds. When the animal is not alarmed, the odour
'

it, though offensive certainly, is not intolerable ;

id it appears that the animal uses its battery for the

,me purpose that a vessel uses her stern-chase guns,

imely, to retard the progress of an enemy, and thus

crease the chance of escape. The offensive odour
confined exclusively to the apparatus by means of

hich it is produced and emitted ; and when this

tparatus is removed, it is said that the Indians, and
ren the Guachos, do not hesitate to eat the flesh of

is animal, nor eat it without a high relish, though
>t equal to the flesh of an armadillo roasted in its own
lell. When the animal is pursued and annoyed, the

ittery is discharged, not in mere gas, but in a liquid,

hich, however.instantly evaporates, and is so buoyant
id dispersive, and at the same time so powerful, that

will taint the air for a mile or even several miles

und. Nearer at hand it is perfectly intolerable,
id the staunchest dog is instantly arrested by it.

/a do not give implicit credit to all the stories which
e told of it, although we believe it would be Tery
fficult to exaggerate its offensive qualities. As a spe-
men of what is said, we quote the following short pas-

ge from Kalmen. " In the year 1749,
"
says he, "one

'these animals came near the farm where I lived. It

as in winter time, during the night, and the dogs
at were on the watch pursued it for some time,
itil it discharged against them. Although I was in

y bed a good way off, I thought I should be suffo-

ited ; and the cows and oxen, by their lowing?,
lowed how much they were affected by the stench,

bout the end of the same year another of these

limals crept into our cellar, but did not exhale the

nallest scent, because it was not disturbed. A
olish woman, however, who perceived it at night

f the shining of its eyes, killed it, arid at that moment
} stench began to spread. The whole cellar was
lied with it to such a degree, that the woman kept
jr bed for several days after, and all the bread,

eat, and other provisions that were kept there,

ere so affected, that they were obliged to be thrown
it of doors."

D'Azzara gives a similar account of the extreme
tfensiveness of the discharge given out by the me-
hitic animal of Chili, which is an animal resembling
ie former in many respects, though differing from it in

there. We have not thought it necessary to give

ay one of the many names which this Chilian animal
iceives ; because there is not any one of them ex-

ressive of its character, and in its manners it is not

jry different from the chinche. Like the other, it is

sry subject to variation of colour, and the colours of
ie male and female are rarely the same, so that a

escription founded upon colour would describe

icrely the individual and not the species, and thus
3 in effect no description at all. According to

'"Azzara, the Chilian animal lives in the open country
ither than in the forests ; and we might expect this,
r the general character of at least a great part of
hili is more that of open country than of forest. It

urows in the ground ; and though the naturalist to
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whom probably we are indebted for our best inform-

ation respecting it describes it chiefly as feeding

upon eggs, insects, and such birds as it may occasion-

ally capture, yet we strongly suspect, that from the

vegetable character of the teeth, and its excellent

provision for burrowing, it adds both earth-worms
and bulbous roots to the food which he mentions. It

is represented as having an easy and gliding motion,
but not a rapid one ; so that, though it can gallop
when danger puts it to its speed, its motion is not
faster than a man can follow it. It is not known to

attack any of the mammalia, and it is altogether very
mild and inoffensive in its manners. The Indians
seek after it with some eagerness, and relish its flesh.

When they pursue it they teaze it with a long cane,
in order to make it discharge the contents of its

offensive apparatus. When they once succeed in this,

the animal is taken with the greatest ease and with-
out offending any one ; and they have the art of

extracting this apparatus, which of course destroys
the power of ever after emitting the odour, and the
animal may then be kept in the house in a completely
domestic state.

The secretion which these animals emit, and which
is so volatile in its nature and so offensive in its

smell, has not, we believe, been subjected to anything
like an accurate chemical analysis, and thus its com-

position is not known. Indeed, the analysis of this

substance would defy the nose of almost any chemist,
how well inured soever to the unsavoury smells of a
common laboratory. It is generally supposed, how-
ever, to have phosphorus in its composition, or, at

all events, to have phosphorescent properties, so that,
when the animal discharges it in the dark, it comes
off like a jet of light, and thus it is literally a species
of firing. When it takes effect upon the skin in sub-

stance, it appears tobe caustic and painful in its opera-
tion, as well as offensive to the smell. Old dogs, who
have experience in the pursuit of this animal, are not
fond of going in upon it behind at any time, and will

not venture until it has madejts discharge ; but young
dogs readily run in upon it, and as its march is very
slow, they soon near it ; when they do so, however,

they are certain of receiving the offensive discharge
right on the nose, and this throws them into a state

of the greatest apparent agony. They turn away
from the animal with great fear, scrape the earth
with their paws, and bury and rub their noses in it

with piteous winnings, and tear them with their claws
till they are all lacerated and bleeding. They do not
desist from those demonstrations of suffering until

they are completely exhausted, and fall panting to

the earth through fatigue ; and if one of them has
suffered in this manner, nothing can induce him again
to follow an animal of the same species.

If this matter is projected upon the clothes of a
human being, those clothes are useless ever after,

because no means have been discovered by which the

offensive smell can be removed, at least in any rea-

sonable portion of time. Hamilton Smith, whom
Cuvier very justly characterises as "

trcs savant

naturaliste," mentions that Mr. Skidder, of New
York, had a suit of clothes stained by this matter,
which were washed with the greatest care, and
afterwards suspended over the top of the house, riot

less than fifty feet from the foundation, and yet
the rank odour was strongly smelt a long way off

in the streets. Smith further mentions, that when
one day travelling by coach in some part of the

P
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United States, the coach came up upon a chinche

(or skunk, as it is called in North America), which

was endeavouring to creep through a fence. It was

unable to accomplish this before the coach came
close upon it, and so it discharged its artillery against
the driver. This artillery did not take effect on him,
but on a buxom American lass, who, occupying part
of the driver's seat, was between him and the animal,

and so completely did it pollute her clothes, that

they never could be used afterwards. Whether
Smith and his fellow-travellers were gallant enough
to sympathise with this Transatlantic beauty while

under the effects of this
" untoward

"
accident, and

remain in the same vehicle with her, is not recorded ;

but if they did, it was of course done at no common

olfactory sacrifice.

It is not a little remarkable, that the whole of this

tribe of animals are furnished with offensive odours

in proportion either to their sanguinary habits, or to

their inability to defend themselves by the ordinary
means of cleanly warfare among beasts. The inabi-

lity of defence appears to be the property with which

this offensive odour is most largely associated ; and

in the true martens, which are the most lively and

energetic animals of the whole, though the least dis-

posed to interfere with any other mammalia, the

odour, so far from being offensive, is agreeable ; and

in the viverridae, which, in their general characters,

/stand somewhere between the dogs and the hyenas,

the odorous secretion has a strong musky smell, and

as by many highly prized, and purchased at a consi-

derable price as a perfume.
There is one animal which, in its teeth and in its

feet, bears a great resemblance to these mephitic
animals, but it is totally different in the snout, the

tail, and the general shape and covering of the body,
so that it forms, at all events, a separate genus, and

ought perhaps to be regarded as belonging to a tribe

quite distinct from that of the martens in any of the

three genera. We shall therefore describe it as such,

and without positively referring it to the family.
THE TELAGON (Midaus meliceps). This is an

animal of the Oriental islands, and was made known
to Europeans by the researches instituted by Raffles

in Java, which revealed so many of the natural

wonders and peculiarities of these most singular and

productive countries. The first and best account we
have of it is in Dr. Horsfield's Zoological Researches

in Java, and therefore our notice may be most con-

-veniently, as well as usefully, given in his words. It

will be observed, that he calls it by a name some-

what different from that given to it by Cuvier, which

we have adopted, but it is the same animal. " The
Toledo," says Dr. Horsfield,

" has a peculiar external

character and physiognomy. Although it generally

agrees .in size with the polecats of Europe and Ame-
rica, the circumstances which influence its appearance
are entirely different. The heavy form of the body,
as well as the head, gradually narrowed to an obtuse

point, call to mind the figure of a hog. The short-

ness and strength of the neck, and the manner of

walking, by placing the ^entire sole of the foot on the

ground, contribute further .to give the animal a slug-

gish appearance. The eyes are placed high in the

head, and ia their size and disposition have consider-

able resemblance to those of the hog ; the eyelids are

rigid, and well provided with eyebrows, consisting of

minute bristles ; the irides are of a dark colour, and
the pupil is circular ; the ears are nearly concealed

by the hairy covering of the body ; but these organ*
are provided externally with an oblong concha, which
surrounds the posterior part, and, passing the lower

extremity of the meatus anditorius, forms a small

curve inwards. No whiskers are perceptible, but a

few straggling hairs arise from the upper lip. The

covering of the teledu is adapted to the cold region
which it inhabits. The fur is composed of long deli-

cate hairs, silky at the base, which are closely ar-.

ranged, and afford a warm coat to the body. On the

sides of the neck the hairs are lengihened, ami have
a curved direction upward and backward ; on the top
of the head, meeting from before and behind, they
form a small transverse crest, and on the abdomen

they are thinly disposed, and afford, in some parts, a

view of the naked skin. The colour of the hair is

blackish brown, more or less intense on every part of

the body, except the crown of the head, a streak \

along the back and the extremity of the tail ; these

parts are white, with a slight tint of yellow ; the

mark on the head has a rhomboidal form, obtuse and
rounded anteriorly, and gradually attenuated as it

passes to the shoulders, where it unites with the/

streak on the back ; in some individuals this streak is

interrupted. On the abdomen the brown is of -at

lighter hue, inclining to greyish or rufous. The cover-

ing is subject to several variations ; the tail is scarcely;
half an inch long, but the hairs covering it project
above an inch from the body ; the limbs are short.

and stout, and the feet agree in structure with those-

of the allied genera, being formed for the plantigrade-
manner of walking ; the claws are united at the base

by a thick membrane, which envelops this part as a
sheath ; those of the fore feet are nearly double the

size of those of the hind feet. In place of the pouches
and reservoirs of fetid fluids, with which several;

genera of this family are provided, the mydaus lias-

two glands of an oblong form, about one inch long,
and half an inch wide, near the extremity of the

:

rectum ; they are placed opposite to each other, and
are individually furnished with an excretory duct

nearly half an inch long, which communicates with

the intestine. In the middle of each duct is a very

minute aperture, surrounded by a muscular ring,
somewhat swelled, which enables the animal at

pleasure to discharge or retain the fetid fluid sei-reted

by the glands. The ducts enter the rectum about

half an inch within the external aperture. The in-

ternal surface of these glands is covered with nume-
rous wrinkles disposed transversely ; the fluid se-

creted by them is perfectly analogous, in its odour,

to that secreted by several species of Mephitis striota.

of Fischer. Having experienced that of the latter,

which is known in most parts of North America by
the name of skunk, I readily recognised it in Java."

The distinctions between this animal and the me-

phitic animals of America are very striking. Its

muzzle is lengthened like that of the badger, and th

extremity is truncated and somewhat enlaraeii, so as

to bear a slight resemblance to the snout of the lioir.

This elongation of the jaws, without any increase of

the number of the teeth, or any enlargement of their

size, gives a ragged appearance to the month of the

animal, and indicates a corresponding feebleness in

its bite. The shortness of the tail is another re-

markable distinction, and so is the character of the

external covering. On the American animals the

hair, especially toward the hinder parts, is long and

soft, and that on the tails of the whole is very much
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iduced. The hair of this one, on the other hand,
ihort all over the body and tail, and it is hard and
F. In the others the neck and anterior extremities
' rather more slender than the posterior parts of

i animal, whereas in this one the neck is very
ck and stout, and ihe fore legs are longer, as well

stronger, than the hind ones. The whole appear-
e, indeed, indicates a difference of habit in the

rnal, varying as much from the mephitic animals

America as these vary from the polecats and
rteus. For these reasons it cannot naturally be

ssed in the same group or family either with the

; or the other, but must stand apart as an individual

'cies in the system, having no generic and few

lily resemblances to any of the other mammalia.
I'he geography of the animal, as ably explained by
. Horsfield, is as peculiar as itself. In the low and
tile parts of Java there is not a vestige of it, and
has not a name in the language of those people
inhabit the parts of the island that may be strictly

led tropical. It is a mountaineer, and, though in-

)iiing almost immediately under the equator, it

abits a temperate climate. It is never found

:ept at an elevation of more than seven thousand
t above the level of the sea, and at this great ele-

ion it does not inhabit one continuous tract, but a

nber of detached places. The profile of Java, like

t of many of the other volcanic islands in that part
the world, is very peculiar when viewed in its

gth. It does not present one great central ele-

ion, to which all the hills and slopes are subor-

ate, as is the case with islands which bear evi-

ice of being raised from the bottom of the sea

masse. It presents a succession of conical peaks,
ich rise high above the intermediate parts at the

latest elevations of these ; and thus, if a traveller

ises along the middle line of the island, he finds an
jrnation of climates and productions which contrasts

y strongly with each other. Those elevations are

native place of the telagon, although it is not

lally abundant on them all. On the steep conical

iks, which rise from the warm plains by continuous

ilivities, it is comparatively rare ; but where the

mud at an elevation equal to, or greater than that

ich has been mentioned, expands into breadth, it

/ery abundant. Thus it is really an animal of the

,ins, although of those plains only which are on the

imtain tops. There are many such plains in Java,
1 they bear nearly the same relation to the fertile

; pestilent valleys on the shores, which the table

d of Mexico does to the low and pestilent country
the west side of the Gulf.

With European settlers, and also with the Chinese,
ise are the favourite places of Java, for permanent
idence, even by those whose business is on the

i-coast. They are very healthy and very pleasant,
1 they admit of the cultivation of wheat and other

ropeari grain, and also of many fruits and culinary
retables, while they are totally unfit for the growth
rice, the staple and almost the only grain of the
r districts. These circumstances give Java, not-

hstanding the extreme insalubrity of its shores,
isiderable advantages over India, and indeed over
st of the warm countries in the East, inasmuch as

ongenial climate may be found for the inhabitants

ilmost every latitude on the face of the earth ; and
1

European chooses his residence high enough, he

ly enjoy a temperate climate, and one which is

ny and salubrious all the year round. The telagon,

as we hare said, is very numerous in those plains,
and it is often particularly annoying to the cultivators,

from the facility which it has in rooting up the ground,
and the offensive odour which it gives out when an-

noyed. The name telagon was given to it in conse-

quence of the angle at which the nose is truncated

off, which is nearly the same as that in the hog, and
of itself would indicate not merely an animal which
burrows in the ground for its dwelling, but one which
turns up the earth in search of its food. In the

plantations of the cultivators it destroys the roots of

the young plants, and thus produces much greater
waste than a larger animal feeding only upon full-

grown vegetables. So great are the depredations
which it commits, that in some districts the inhabitants

live in considerable dread of its visitations. It inha-

bits the rich black* soil only, and lives under ground
during the day, but comes abroad in the night, and
leaves very decided marks of the laborious working
of so comparatively small an animal. Its lodging is

generally concealed under the roots of a tree. It is

of a circular form, several feet in diameter, and worked
firm and regular on the inner surface. The entrance

is by a subterraneous passage two or three yards in

length; and the animal is at some pains in concealing
the opening to this by leaves, grass, and other vege-
table matters. These animals are not social, but

they live in pairs, and we believe the pairing is per-
manent, continuing intermediate between the broods.

The litter is not understood to consist of more than

two or three ; but it is not correctly ascertained how
many litters are produced in the year, or whether
there are more than one.

Besides the roots of plants, these animals eat a
vast number of earth-worms, which are both abundant
and of large size in the rich upland plains of Java ;

and it is highly probable that its chief use in wild

nature is to regulate the numbers of those worms,
because it is found only in grounds where they are

abundant. It is not very probable that it feeds on

birds, and its mouth is not well adapted for contend-

ing with any of the mammalia. The fore teeth in

the lower jaw stand out nearly as a continuation of

the jaw itself, and thus are incapable of biting any-
thing which is hard or tough ; and the canines are

also small and feeble. In every part of its character,

therefore, this is a most singular animal, and an ani-

mal adapted to a singular locality.
We shall close our account with another very short

extract from Dr. Horsfield, descriptive of its manners,
not as tamed, but as kept by him in temporary cap-

tivity.
" The mydaus," says he, "is not ferocious in

its manners, and taken young, like the badger, it

might easily be tamed. An individual, which I kept
some time in confinement, afforded me an opportunity
of observing its disposition ; it soon became gentle,
and reconciled to its situation, and did not at any time

emit the offensive fluid ; I carried it with me from
Mountain Prahee to Bladeran, a village on the de-

clivity of that mountain, where the temperature was
more moderate. While a drawing was made, the

animal was tied to a small stake ; it moved about

quietly, burrowing the ground with its snout and feet,

as if in search of food, without taking notice of the

bystanders, or making violent efforts to disengage
itself; on earth-worms (lumbrici) being brought, it

ate voraciously ; holding one extremity of a worm
with its claws, its teeth were employed in tearing the

other ; having consumed about ten or twelve, it be-

P2
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came drowsy, and, making

1 a small groove in the

earth, in which it placed its snout, it composed itself

deliberately, and was soon asleep."
With this quotation we shall close our notice of

the telagon, and also of the very interesting family of

animals to which it belongs. Next to the cat and

dog tribes, the martens are the most interesting of all

the mammalia, on account of the exertion which they
require to make use of in finding their food, and of

the development of the sentient or animal part of

their structure which this requires. In some respects

they are superior to either of those families which
we have named ; for they have more courage and
more strength in proportion to their size, and they
are furnished with clothing which protects them bet-

ter against the vicissitudes of the seasons, and espe-

cially against the rigour of winter in those climates

where the winter is more than usually severe.

MARVEL OF PERU is the Mirabilis dichotoma

of Linnaeus, a tuberous-rooted South American orna-

mental plant, introduced to our gardens nearl}' two
hundred years ago. It belongs to the natural order

Nyctaginece.
MASON BEES, MASON WASPS, &c. These

terms are applied to those solitary species of bees

and wasps which construct their nests of bits of earth

and sand. Of these, the genera Anthophora amongst
the bees, and Odynerus amongst the wasps, are the

most remarkable. We have, however, given an

account of the proceedings of these insects in other

parts of our work.

MASTICK TREE is the Pittacut Lentiscus of

Linna?us, a tree indigenous to the South of Europe
and opposite coast of Barbary. This tree yields the

true mastic of commerce, its sap being obtained by
woundinar the bark.

MATHIOLA (R. Brown). A genus of beautiful

flowering annual, biennial, and perennial herbs and

undershrubs, natives of different parts of the world.

They belong to Cruciferce, and are known by the

name of stock, or gillyflower, needing no description.
MAURANDYA (Jacquin). A genus of Mexican

climbers, bearing didynamous flowers, and belonging
to Scrophularina:. They are greenhouse plants, thrive

in any light rich soil, and are readily increased by
seeds or cuttings of the young shoots planted under a

striking-glass. The hardiest and most showy is the

M. Barclayana.
MAURITIA (Linnseus, fil.)

A genus of palms
indigenous to South America. They are of lofty

growth, and when kept in our stoves require a rich

sandy loam, and plenty of water when growing freely.
MAXILLARIA (Flora Peruviana). A genus

of South American orchideous plants, some of

them bearing splendid flowers. They are managed
like their congeners the epidendrons and oncidiums,

and kept in a warm damp stove.

MAY APPLE is the Podophyllum peltatum of

Linniteus : the duck's-foot of North America. In our

gardens it is cultivated in a rich soil, and increased

. 'by dividing
1 the roots or by seeds.

-
"

MAY FLY. The name given to a species of

neuropterous insects of not very definite significa-

tion ; being by some authors given as identical with

the Ephemera vulgata, by others as a species of

PkrygrDiea, and by others as the Sialis nigra, which,

appearing in the month of May, and serving as a bait

for fish, seems more particularly entitled to the term.

MEADOW GRASS is the Poa pratensis of

Linnoeus, one of the most common of our agriculture

grasses, and found in every pasture and meadow ii

the kingdom.
MEADOW RUE is the Thalictnim flavum o

Linnaeus, a British plant, and sometimes met with it

gardens.
MEADOW SAFFRON is the Colchicum By

zantinum of Linnaeus, a celebrated medicinal plant
The C. autumnale is a British plant, and is sometime
cultivated by farmers.

MEADOW SAXIFRAGE is the ScseU o

Linnaeus ; a genus of annual, biennial, and perennia
herbs, mostly natives of Europe uncultivated.

MEADOW SWEET is the Spircea ulmaria o

Linnaeus, a common British plant, often met with 01

the banks of rivulets.

MEAL WORM. The scaly cylindrical larva o

the coleopterous insect Tencbrio Molitor (see TENE

HKIONID/K) is thus named, from taking up its resi

dence in flour, meal, cakes, sea-biscuit, &c., in whicl

it does great damage, by eating or gnawing it ii

pieces. It is upwards of an inch long, and furnishei

with short but powerful jaws, and remains two year
in the larva state, previous to becoming a pupa. I

is especially destructive in barrels of biscuits on boar

of ships.
MEDICAGO (Linnaeus). An extraordinary genu

of annual and perennial herbs, mostly natives c

Europe. The flowers are diadelphous, and belong t

the natural order Leguminos<z. The hop-trefoil am

lucern, both agricultural plants, belong to this genus.
MEDLAR is the Metpilus germanica of Lin

nseus, a well-known inferior fruit-tree, frequently cul

tivated in gardens, and also found wild in many place
in England and on the continent. They are con

monly grafted or budded on the common hawthon
and thrive well in any soil or situation.

MEDUSA is the Euphorbia Caput Medusae c

Linnaeus, a grotesque growing species of spurge in

digenous in Africa. It is a greenhouse undershn*

and succulent.

MEGACHILE (Latreille). A genus of long

tongued bees, (family Apidce, sub-family Dasygastrei
or woolly-bellied,) having the abdomen of an ova

form, densely clothed on the under surface with hain

which form in the females a pollen brush, and flat

tened above. The maxillary palpi are composed o

only two joints. The abdomen, moreover, is capabl
of being turned upwards, so as to enable the bees t

make use of their sting above the surface of the bodj
These insects are generally called leaf-cutter bees

and the instinctive agility with which they contrivi

to clip off circular pieces from the leaves of rose-tree

and other shrubs with their jaws is most extraordi

nary : these pieces of leaves are employed in thi

construction of their nests ; and it is curious to per

ceive one of these bees flying off with a piece of \

leaf as large as, or larger than, its own body. Thei

nests are formed in the crevices of walls, or in bui

rows in rotten wood ; and the cells are lined at th

bottoms and sides with the pieces of leaves, whic

are cut exactly to fit each other ; a supply of polle

paste is then introduced into the cell, together wit

an egg, and the whole is closed by several layers
<

circular bits of leaf, the uppermost of which forms th

floor of the next superincumbent cell, which is sim

larly constructed
,-
and so on, cell after cell is addei

until the burrow is completely filled. The mann<

in which the bee contrives to cut off a bit of the le;
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serves particular notice. Reaumur, to whom we
s so much indebted for our knowledge of the pro-

idings of insects, thus describes it : When the

lale bee has chosen a leaf, she alights upon it,

netimes taking her station on its upper surface,

netimes underneath it, and at others upon Us edge,
that the margin passes between her legs. Her
t attack, which is generally made the moment she

,'hts, is usually near the footstalk, her head being
ned towards the apex. Now arid then, however,
i places herself near the apex, facing the footstalk,

soon as she has made a beginning, she continues

ting with her jaws, (which are admirably formed
the purpose,) and without intermission, till she has

shed her work. As she proceeds, she keeps the

rgin of the detached part between her legs, those

>ne side being above and the other below it, so

t the section keeps giving way to her, and does

interrupt her progress. She makes her incision

a curve line, approaching the rachis first ; but,
en she has reached a certain point, she keeps
eding from it towards the margin, still cutting in

urve. When she has nearly detached the portion
has been employed upon from the leaf, she

ances herself upon her wings, lest its weight
uld carry her to the ground, and the very moment
tarts from the parent stock she flies off with it in

imph, the detached portion remaining bent between

legs, and being perpendicular to her body,
rhere are seven or eight British species belonging
:his genus, of which the Apis centuncularis of Lin-
is may be regarded as the type ; they are generally
ut equal in size to the working hive-bee, which

y much resemble in their outward appearance. Of
se species the habits of all have not been observed,
is it known that all are leaf-cutter bees, although
n the structure of the mouth it is most probable.
t there are several other bees nearly allied to these,

differing in certain structural peculiarities, and

onging to the genus Osmia, which are also leaf-

ters, or upholsterers, as they have been called,
I including a species respecting which a good deal

liscussion took place, first observed by Reaumur,
I which employs the leaves of the scarlet poppy
the linings of its cells. Some species of Mega-
'e have also been called carpenter bees, from

king their nests in rotten wood ; whilst one of the

jest species, Megachile muraria, a native of France,

rmany, &c., is a mason bee, forming its nest with

y fine earth, which it kneads into a kind of mortar,
I which is placed against the sides of walls exposed
the sun, and which contains twelve or fifteen cells.

HEGASTACHYA (Beaunois). A genus of an-
il and perennial grasses, mostly tropical, but much
re curious than useful.

MELALEUCA (Linnueus). A genus of green-
ise trees and shrubs, chiefly natives of New Hol-
d. The flowers are polyandrous and handsome,
I the plants associate with Myrtacece. They are

cessfully grown in sandy loam and moor earth, and

propagated by cuttings in the usual way.
vIELAMPYRUM (LinmEus). A genus of Bri-

annual weeds, commonly called cow-wheat,

oy belong to Scrophularinee.
ELANDRYID^E (Leach; SERROPALPIDES,

reille). A family of coleopterous insects, belong-
* to the section Heteromera, and sub-section Sten-

\m, Latreille, having the maxillary palpi large,

deflexed, and strongly serrated ; the antennae are in-

serted in a notch on the inside of the jeyes, and are

short and filiform ; the body is generally oblong or

narrowed, and subcylindric, the mandibles notched
at the tip, and the tarsal claws simple ; the head is

deflexed and small, the thorax trapezoid, the pos-
terior legs simple, and the mouth not rostrated ; by
which characters they are distinguished from the

CistelidcE, Helopidce, CEdemeridce, and other heterome-

rous Stenclytru. The penultimate joint of the tarsi

is generally bilobed ; in some, however, it is entire,

and in these the hind legs are saltatorial ; the ante-

rior tarsi are short and dilated. These insects are of

a small, or but moderate size, and are found either

beneath or upon the bark of trees ; they are generally
of obscure colour, more or less varied with fulvous.

The genera which Stephens introduces into this

family are Lagria, Mcfandnja, Hollorncnus, Scraptla,

Phloiotrya, Dirc&a, Hypidus, Abdcra, and Orchcsia,

the first of which forms, according to Latreille, a
distinct sub-family. In the genus Mclandrya the

maxillary palpi are serrated, the tips of the second
and third joints being internally produced into a

point ; the thorax is abruptly depressed at the sides

near the posterior angles, with the posterior margin
sinuated. The scutellum is of the ordinary size.

There are two British species, Mel. caraboides, being
the type, of a blue black colour, and not of uncommon
occurrence. It is very active, and flies well.

MELANIA (Lamarck ; HELIX AMARULA, Lin-

naeus). This genus of shells was blended by Lin-

naeus with the Helices, and some authors have sup-

posed it to possess some affinity to the Lymncea ;

but except their both being fluviatile molluscs, and
the form of the spire in the Mehmia an oblong oval,

with the spire produced or turreted, they are in other

respects very dissimilar. The Melania is closed by
a horny operculum ; they are rather thick, the exte-

rior wrinkled, and the margin of the spiral whorls

often surmounted with spines or knobs ; the columella

arched and smooth ; the lower part of the aperture
entire, constantly wider than the upper ; they are

also covered with a brown or black epidermis. Their

habitat is India, Africa, and the two Americas.

Many species are found in a fossil state. They be-

long to the third family Ellipsostomata, of the second
order Asiphonobranchiata.
MELANOPSIS (Lamarck). These molluscs are

fluviatile, and are very nearly allied to the Melanics,
from which, however, they may easily be distin-

guished, by their columella being callous at the upper
part, and their base truncated, as in the Achatina.

They approximate the Pirena, from which they prin-

cipally differ in having only one sinus, or a widened

opening at the base of the shell. They are turreted,

the aperture entire, oval, and oblong ; the columella

callous at the upper end and truncated at the base ;

the right side with a sinus ; they possess a horny
subspiral operculum. Ten fossil species are de-

scribed. This genus belongs to the second family
Entomostomata, first order Siphonobranchiata, second

class Paracvplialophora.
MELANTHACE^E. A natural order of plants,

comprising above twenty-two genera, and at least one
hundred and twelve species. They are mostly bulbous

or tuberous rooted plants, and occur in all the four

quarters of the globe. They range next to Tulipacetc,
but they are inferior to them in the grandeur of their
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flowers. A dangerous and poisonous acrid juice is

detectable in many of them, particularly Colchicum

and Veratrum. The roots of the former are the basis

of the eau medicinale, and are now used in cases of

gout with much success. The root of the Veratrum
is believed to have been the hellebore of the ancients,
an active drug, but requires to be administered in

small doses. The other genera in this order are :

Bulborodium, Mcrendera, Uvularia, Disporum, Schel-

hammera, Burckhardtia, Anguillaria, Ornithoglossum,

Androcynibiwu, Melanthium,Wurmbea, Tofieldia, Xero-

phyllum, Helonias, Nolina, Leimanthium, Chmneelirium,

Peliosanthcs, Lichtensfeinia, and Zigadenus.
MELASIS (Olivier). An interesting genus of

coleopterous insects, belonging to the section Penta-
mera and family Buprestidee, but receding from the

typical character of the family, having the antenna

strongly pectinated in the males and serrated in the

females ; the tarsi are subcylindrical, the body cylin-

dric, the palpi terminated by a large globular joint,

and the posterior angles of the thorax acute, in seve-

ral of which respects this genus seems to form the

connecting link between the two great families

BuprestidcE and Elateridce. There is but a single
British species, Mel. buprestoides, Olivier, of a brown

colour, not shining, and with reddish antennae and

legs. Found but rarely in the New Forest, &c.

MELASPHCERUL A (Ker). A genus of bulbous
herbs from the Cape of Good Hope, belonging to

Triandria Monogynia, and to the natural order Iridece.

Generic character : spatha two-valved, herbaceous,

spreading ; corolla of six petal?, spreading, pointed ;

stamens ascending ; stigma recurved ; capsule turbi-

nate ; seeds small and globular. These plants suc-

ceed with the same management as Ixias and other

Cape bulbs.

MELASTOMACE^E. This order contains twelve

genera and above seventy-six species of plants. They
are in general handsome shrubs or trees, and leaves

with several costse, that is, with the midrib subdivided,
and running longitudinally along the disc of the leaves.

To be grown well, they require much heat and much

space, in order that the foliage and flowers may
assume their proper magnitude. The fruit is gene-

rally a fleshy insipid juicy berry, for the most part

eatable, and of so deep a black as to dye the teeth

and mouths of the eaters ; hence the name Melastoma,
or black-tooth. The juice is sometimes, as in M.
Tococa, of so intense a black as to be used instead of

ink. The leaves, and indeed all parts of the M.
parvrftorum and M. longifoKum, afford a black dye,
and, as well as those of the M. malabathrica, are

used for dyeing cottons. The leaves of the M.
thecEzans are used at Popayan instead of tea, and are

said to form a beverage preferable to that afforded by
the Chinese tea-plant. This shrub is hardy, and

might be cultivated in many parts of Europe.
The macaco-wood of commerce is the wood of

Tococa Guianensis, the fruit of which is considered an

agreeable food by man, and very much relished by
monkeys. The fruit of Blakea triplinervis is yellow,
and by most persons thought not only eatable, but

pleasant.
Most of the MelastomacecB thrive in moor-earth,

and are propagated readily by cuttings. They must
not. be over-watered in winter.

MELEAGRA (De Montfort). A genus of mol-
luscs now forming a subdivision of the genus Turbo.

MELEAGRINA (Lamarck ; MVTALUS MAR-
RiTiFERUs, Linnsus). A very great affinity

doubtless exists between this molltrsc and the genus
Aviculn, with which De Blainville has reunited it

\

but we trace distinctions sufficiently marked to induce

us to preserve it as a separate genus, though contrary
to the opinion of that eminent naturalist. The shell

is always equivalve, always without the elongated
transverse base, without the cardinal tooth, and the

form of the shell constantly orbicular, sometimes at-

taining eight inches in diameter. In addition t

these striking differences, the sloping sides of thi

opening, admitting the passage of a byssus, is verj

perceptible on both valves, which never occurs in th<

Avicula, where a notch answers the same purpose
The exterior of the valves is less smooth, and genes

rally covered with scale-like imbrications, the termi

nations of previous stages of growth.
It is from this mollusc that the highly coveted

jewel, the pearl, is extracted, which, under the at

tide PEARL, will be more amply described ; and front

the valves of the M. margaritjfera, the type of thai

genus, commonly called the Mother-of-Pearl Oyster
numerous elegant trinkets and ornaments are fashione<

by the skilful artist. In China these shells are mosi

abundant, but they do not yield so fine pearls as thow
in the Persian Gulf and other parts of the East. Th<

valves, nevertheless, constitute an important brand
of commerce, and ships of large burthen have brough
them to England in such quantities that they forme<

a portion of the vessel's ballast. See AVICUI.A.

MELECTA (Latreille; CROCISA, Jurine). J

genus of long-tongued bee*, belonging to the
lamilj

Apidae and sub-family Cuculinee (which see), having
the body ornamented with patches of hairs of a \vhit<

or silvery colour, the wings with three compleK
cubital or submarginal cells ; the paraglossae, o:

lateral divisions of the labium, nearly as long as th<

palpi, and the maxillary palpi five or six-jointed
The species are amongst the handsomest of our indi

genous bees, and are parasitic in the nests of thf

species of Anlhophora and some other mason bees

about the entrances of which they may be observe<

flying in company with the real architects of th<

nests, which seem to take no notice of the presenci
of these their enemies. It has been generally con

sidered that we possessed but a single British specici
of this genus, M. punctata, Villars ; but Mr. Newmai
has lately published the description of six species it

the tenth number of the Entomological Magazine
which, however, we believe are considered merely w
varieties of the common species.
MELHANIA (Turskald). A genus of tropica

trees, two of which are the red-wood and black-wow
of St. Helena. The flowers are monadelphous, am
the genus is ranked in the natural order Bi/ttneriacea
These exotics are kept in our stoves, and potted will

loam and moor-earth, but are very subject to in

preyed on by insects, which, if suffered to remain

prevent their arowth.

MEL I ACE /E. A natural order of plants contain

ing fourteen genera and thirty five species. The typ
of the order is the Melia Azedarach, or bead-tree,

native of Syria. The order is particularly dislir

guished by the stamens being united into a tub

bearing the anthers ; the leaves are usually piimate<
and most of the species, which are all either tree? f

shrubs, are natives of tropical forests. The fruit >
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some of the species is poisonous, but the bark of

several is employed medicinally in countries where
the plants are found wild. The order contains the

following
1

genera, viz., Turraw, Quivisio, Sandoricum,

~Melin, Tncldlia, Ekebergia, Guarea, Heynea, Cedrcla,

Swicfcnifi, Chloroxylvn, Flindersia, Carapa, and
Walhura.
MELI \NTHUS (Linnaeus). A genus of ever-

green shrubs, natives of the Cape of Good Hope.
The flowers are didynamous, and are ranged in the

order Rutacece. They are common in every green-
house, easy of cultivation, and readily propagated by
cuttings.
MELICA (Linnaeus). A genus of grasses, two of

which are natives of Britain, where they are called

melic-g-tas. They are not economical plants.

MELICHRUS(R. Brown). A pretty genus of

evergreen shrubs from New Holland. The flowers

are pentandrous, and belong to the natural order

EpacridecB. They thrive in loam, sand, and moor-
earth mixed, and cuttings of the young shoots strike

root readily.
MELICOCCA (Linnaeus). A genus of tropical

fruit-trees called in this country honey-berries. The
flowers are octandrous, and the plants belong to

SapindaccfE. The fruit is almost black, but very
sweet and pleasant. They succeed very well under

ordinary stove management.
MELILOTUS (Tournefort). A genus of annual,

biennial and perennial herbs belonging to the Legu-
miiwsee. The melilots are very similar to the clovers,

with which they were once generically combined.
M. officinalis was formerly used as a medicine, as an

ingredient in plaisters, poultices, and emollient fomen-
tations. It has a strong smell and bitter taste ; but

notwithstanding both, some cattle are fond of it.

The celebrated Gruyere cheese owes its peculiar
flavour to the seeds and flowers of this plant. The
Bowers are much resorted to by bees, and hence it

has been called the honey-lotus.
MELISSA (Linnaeus). A genus of well-known

garden herbs, commonly called balm, of which there

are five species. They belong to the natural order

Labiate,

MELITTA (Kirby). Under this name Mr. Kirby,
in his invaluable Monograph on the English Bees,

separated those species which have the lower
lip,

or tongue, as it is called, very short, and which have

subsequently been formed into the family Andrenidae,

(which see.)

MELITTIS (Linnaeus). A genus of plants called

bastard-balm, found plentifully in British woods. It

also belongs to Labiatce.

MELLIFERA Honey-collectors (Latreille). A
sub-section of aculeate hymenopterous insects, cor-

responding with the Linnaean genus A/ris (see the
articles BJEB, APID^E, HYMENOPTERA, &c.), divi>ible

into the two families Andrenidce (Melitta, Kirby),
and Apidcc (Apis, Kirby).
MKLOCACTUS. Is the Cactus Melocactus of

Linngeus, commonly called the turk's-cap or meloa
thistle.

MELOCHIA (Linnaeus). A genus of tropical
undershrubs, bearing monadelphous flowers, and be-

longing to the natural order Bi/tlncriacete. They
are stove plants, and easily propagated by cuttings.
MELOE (Linnaeus). A genus of coleopterous in-

sects belonging to the section Heteromera and family
Cantharidte, having the body large and distended,

the wings entirely wanting, and the elytra short, oval,

and folding partially over each other at the base ;

the antennas are eleven-jointed, of nearly equal thick-

ness throughout, or dilated and singularly knotted
or elbowed in the centre, especially in the males.

These insects are of a comparatively large size ; they
are very inactive, crawling on the ground or amongst
low herbage, upon which they feed ; they emit an

oleaginous liquid from the joints of the limbs, when
disturbed, of a yellow colour and disagreeable odour.

They are found in spring, and some of the species,

especially the type Meloc proscarabceus, are sufficiently
common. They possess in some degree the vesica-

tory powers of the Cantharides, and are indeed em-

ployed in some parts of Spain in lieu of the real

blister fly. From this circumstance Latreille has con-

jectured that they were identical with the ancient

Buprestis ; but this can scarcely be, as they do not

agree with the description of that insect, which is

said to have resembled a wasp. The
early history

of these insects has been the subject of much discus-

sion amongst naturalists, and may be cited as an ex-

ample of the comparatively great extent of our igno-
rance of the real history of these tribes, and with the

hopes of inciting persons who feel an interest in en-

tomology to look at insects with a different eye than
that of mere collectors. According to Gcedart and
De Geer, the female meloe digs into the earth, and
there deposits a mass of yellow eggs, from which, in

due time, the larva: are excluded, which are described

as having six legs, two antenna;, and two long threads

at the extremity of the body. These larvas have
never been observed above one eighth of an inch in

length, and the most curious portion of their history
is, that they fasten themselves upon the bodies of"

bees and flies, and suck their juices. Kirby and
Leon Dufour, however, regarded these supposed
larvae as apterous insects, belonging to the order

Parasila or Anojilura, the former naming them Pedl-

cu/us Meiittarum, and the latter even establishing a
distinct apterous genus for their reception, Triungur
lirius. Since this period, however, several observers

have endeavoured to solve the difficulty, the most
recent being Mr. E. Doubleday, from whose pleasant

paper in the Entomological Magazine the following

quotation is derived :

"
It is but rarely that we see

a meloe in this neighbourhood (Colchester), but after

diligent search, I found a few Proscarabczi of both

sexes. These I placed on som,e light earth, under a
bell glass, giving them plenty of ranunculus leaves to

feed upon. The females, in particular, fed well, and

grew wonderfully large in the abdomen ; therefore I

felt sure that I should soon have lots of good eggs,
and then of course lots of larvae, which would not
be mere Acarida; (Pediculida:}, but bond fide young
meloes. One morning I found that something par-
ticular was going on amongst them. The old ladies,,

no doubt with much exertion, had scooped out places
in the earth wherein to bury their eggs, and soon

after a lump of bright orange eggs, about the size of

a Palma Christi seed, was deposited in each, and care-

fully covered over. This was just what I had ex-

pected from what I had read about this matter. I now
set the mould aside, keeping it a little moist, and
covered up so that nothing could get at it. Thus it

remained for about two months, when out sallied a

host of little animals of a light brown colour, having,
as near as may be, the shape of Kirby's figure in the

Mon. Apum, which ran about the glass as swift as a
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Yankee pony*, allowance being made for their dif-

ference in size. If I am not much deceived, I saw
some of them actually making their way through the

egg-shell. I put a lot of them into a glass jar, with

some ranunculus leaves and some flies, principally

Syrphi, and Muscce ; to these latter they soon attached

themselves, just at the base of their posterior legs,

remaining fixed so long as their victims lived. I

supplied them with fresh food for some days, but

\viih all their feeding they grew none the bigger, and
in about three weeks they were all dead. A friend

of mine, not an entomologist, but a lover of natural

history, has since told me that he tried to rear the

larva from the egg, but met exactly with the same
fate as myself." Of the fact, then, that the Triunguli-
nus, as it has been called, issues from the egg of the

meloe, there is abundance of evidence ; and hence,

taking it for granted that these little active animals

are the real larvae of the meloe, Latreille and some
other recent authors (including Drs. Brandt and

Erichson, who have lately published a valuable mono-

graph upon the genus in the Nova Acta Naturce

Curiosorum) have endeavoured to account for the

curious circumstance connected with its economy,
by considering that it attaches itself to bees in order

to be by them carried into their provisioned nests,

where, like some of the other genera of Canlharidee,

it is supposed to attach itself parasitically to the

larva of the bee. It must be admitted, however,
that this is but conjecture, and that direct observa-

tion is needed as to the matured state of the larva

and pupa.
Mr. Stephens has divided the British species into

two genera, from the structure of the antennae ; but
if this character were allowed to influence the generic
distribution of this group, there would be a great
number of similar groups required. There are nine

British species, including the type Meloc proscarabceus

(Linnaeus), Proscarabczus vulgaris (Stephens), which
is of a black colour, shining and punctured, with the

sides of the head, thorax, antennae, and legs, violet.

The elytra are slightly rugose. It is advisable that

chemical experiments should be made, to ascertain

the medical properties of these insects.

MELOLONTHID.E (MacLeay). A family of

Coleopterous insects, belonging to the section Penta-

mera, and sub-section Lamellicornes, having the upper
lip composed of a transverse plate, and generally

deeply emarginate beneath. The rnentum is as long
as, or longer than, wide, somewhat narrowed in

front. The maxillae are horny and truncate at the

extremity, with several (generally five or six) strong
teeth ; the legs are slender, and the tibiae rather nar-

row ; the antenna nine-or ten-jointed, and terminated

by a large lamellated club, varying in the number of

its joints from three to seven, and the plate being
very large in the males of the typical species ; the

body is oval and sub-convex ; the elytra shorter

than the abdomen, and the clypeus divided by a

strong suture in front of the eyes.
This is a very extensive family, comprising many

handsome species, which cannot, however, vie in

splendour with the CetoniidtE. In the perfect state

these insects are eminently phyllophagous, that is,

feeding upon the leaves of trees, for which the struc-

MELOLONTHID^.

* Your readers cannot fail to recollect the "
very severe

pony," which was chased three times round a field by a flash

of lightning whiqh at last gave : up the pursuit,
" not being

able to come within a rod of it."

ture of the mouth is conveniently adapted, the

maxilla:, as represented in our article INSECT, p. 853,

fig. 105, being fitted for cutting the leaves by their

confined action, whilst the internal basal structure of

the mandibles, fig. 97, p. 852, are equally adapted for

chewing them when cut. It is, however, in the larva

state that these insects are most especially injurious
to the agriculturist and horticulturist, feeding upon
the roots of various plants ; and as they remain three

or four years under the latter form, and acquire con-

siderable size, it may be easily conceived that in

seasons when they abound, they are capable of

inflicting real injury.
Of these insects, the most common is the cock-

chaffer, constituting the type of the family, and which,
from our earliest years, we have been taught to look:

upon as one of the most despised of the insect tribes ;

and yet this insect, in several interesting particulars,
is not behind many of its more showy brethren. The

peculiar structure of the mouth, the very beautiful

fanlike antennae of the males, and the curious pointed

extremity of the body, through which children are in

the cruel practice of running a pin, round which the

insect whirls in its endeavours to escape, are charac-

ters which ought to rescue these insects from the

tortures which are inflicted upon them, even without

any regard being paid to their natural history. It is

advisable, indeed, that means should be resorted to

for the destruction of these insects when they happen
to abound to an injurious extent ; but this ought

surely to be effected in the most summary manner.

During the day they remain inactive in the trees and

hedges ; but no sooner is the sun set, than they

emerge from their retreats, and fly, humming, round

the trees, in search of their mates. Their existence

in this state is but short, and their motions exhibit

but little energy ; they fly with heaviness and irre-

gularity, and strike at whatever object may happen
to be in their way. After coupling, the male soon

dies, and the female deposits her eggs in the ground,

digging six or eight inches into the earth. At times,

and in favourable seasons, these insects swarm to a

very great extent ; and there are various statements

on record, in which their numbers are described as

incredible, and the damage which they committed not

yielding to that caused by the locust. Of these accounts

perhaps the most remarkable is that given in one of

the early volumes of the Philosophical Transactions,

by Mr. Molineux, in which their appearance in certain

districts in Ireland is narrated. They were first

noticed in Galway, and thence penetrated inland

towards Heddford. They were seen in the daytime

hanging from the boughs in clusters, like bees when

they swarm, dispersing towards sunset
" with a strange

humming noise, like the beating of distant drums, and

in such vast numbers that they darkened the air for the

space of two or three miles square. In a short time

they entirely ate up the leaves, stripping the trees as

bare as in the depth of winter ; they also entered the

gardens, and attacked the fruit trees in the same way.
Their multitudes spread so exceedingly that they

infested houses, and became extremely offensive and

troublesome. Their numerous young also, when

hatched, did still more damage than all the swarms of

the perfect beetle, eating up the roots of corn and

grass. This plague was happily checked in several

ways. High winds and wet mizzling weather destroyed

millions of them in a day ; and during this weather

the swine and poultry watched under the trees for
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their fulling, and fed and fattened upon them ; and
"even the poorer sort ofthe country people, the country
then labouring under a scarcity of provisions, had a

way of dressing them, and lived upon them as food."

Smoke also was employed, and by burning heath,

fern, c., the gardens were partially saved. And
Mouft'elt, in his Theatre of Insects, informs us, that

in 1574 so great a number of cockchaffers were driven

into the river Severn that they hindered the mills

from working, and were with difficulty destroyed by
the united efforts of the people, and the different

kinds of hawks, ducks, and other birds, which devoured
them with eagerness. In 1751 also the county of

Norfolk suffered greatly from their ravages, a great

many crops being totally destroyed by these voracious

insects. Various plans have been proposed for their

destruction when they happen to abound. Torches
held for a few minutes under the bushes stupify them,
and they fall to the ground on beating the bushes

with a stick, when the cockchaffers are collected

and killed. Children are also employed to follow

the plough and collect the larvae, or white worms
as they are called, as they are turned up. This,

however, can only be done at certain seasons of the

year, and after the end of the autumn it would be

ineffectual, as the larva; burrow deeper into the ground
to avoid the rigour of winter. Pigs and poultry may
also be similarly employed, and rooks are too well

aware of the dainty treat which awaits them to be far

behind the plough ; they will also even pull up the

dead roots of grass where the larvae harbour ; and
hence they are mistaken by ignorant persons for the

real cause of the mischief, and scarecrows are placed
to drive these useful auxiliaries away, of which au
instance is given by Mr. Spence, in the Introduction

to Entomology, who endeavoured to convince one of

these self-willed farmers that the rooks were his

friends but who only replied that " he couldn't beer to

see d' nasty craws pull up all d' gress, and sae he'd set

d' bairns to hing up some aud clouts to flay em awey.
Gin he'd letten em alean they'd scan hev reated up
all d' close." The planting of various vegetables to

which they are more especially partial, in the neigh-
bourhood of plants which it is desirable to preserve,
and the spreading of soot around the roots of the

latter, have also been suggested, but the benefit result-

ing from these modes must be very partial, even if

they could be adopted to any extent. The most
advisable plan, as suggested by the abbe Rosier, is to

keep a strict search for the insects for several seasons,

by children and women, and to destroy as many of

them as possible, and as soon as they make their

appearance. The larvae of these insects are thick

curved fleshy grubs, differing so slightly from those
of the Cetoniidee, of which we have given a figure, that

a more minute description may be dispensed with.

At the commencement of the spring they quit their

winter retreats at a depth in the earth, and
come within a few inches below the surface of the

ground ; and when full grown, at the end of the sum-
mer of the third year, they again descend to the

depth of two feet, where they become pupae, having
previously constructed an oval cell, very smooth on
the inside. In the month of February, or even earlier,

they assume the perfect state, but remain for a con-
siderable time in a weak state, not venturing into the
air until the fine days of May or the beginning of June.
The genera belonging to this family of insects are

numerous, including Mdolontha, Amplrimalla, Serica,

Omaloplia, Hoplia, Anomala, Anisoplia, all of which
are British ; Dcphu cephala, Euchlora, Monochela, and
numerous other exotic genera, of whose habits no

particulars have been furnished.

The genus Melalontha is distinguished by its ten-

jointed antenna?, having the club of the male seven-

leaved, and that of the female six-leaved. There are

three British species, 1. Mel. Fullo, a large species,

handsomely mottled with white, on a dark brown

ground, found but very rarely on the coast of Kent, and

by some authors considered as a species which only

accidentally finds its way from the opposite coast of

France. 2. McL vulgaris ; the common cockchaffer,

brown tree beetle, blind beetle, chaffer, Jack Horner,

Jeffry cock, May bug, brown clock, dor, miller, acre

bob, May bob or oak web, as it is variously termed
in different parts of the country ; and 3. Mel. Hippo-
castani, Fabricius. See Steph. 111. Mand, vol. v. 41-2.

The June bug or fern web, Melolontha solstitialis, is

of small size, and belongs to the genus Ampliimalla,

Latreille, having the antennae only nine-jointed.
MELON. Is the Cucumis Melo of Linnaeus, a well-

known cultivated fruit belonging to Cucurbitaccee.

The melon is chiefly cultivated in hotbeds or in

pots, and requires a considerable degree of skill

and incessant attention to grow it in perfection.
The gardener's aim is to have ripe fruit about the

first of June, to do which requires the constant labour

of at least three or four months.

The varieties of the melon are numerous ; but very
few of them are M-orthy of cultivation, the larger
varieties being particularly deficient in flavour. Mr.

Knight recommends the green fleshed and Salonica or

white fleshed variety. The seeds of the melon should

be sown early in March, in middle-sized pots, previ-

ously netted with hay so as to secure the removal of

the entire ball ; a rich, sandy, and adhesive loam is

placed upon the hay, and a single seed planted in

each pot, which is then plunged to the rim in a

moderate hotbed. In April the plants will be ready
for transplanting, with the ball entire, either into the

frame or into a larger pot, at least ten inches broad

at the rim, if it is intended to fruit in one ; this pot

being first filled with a soil composed of five parts of

chopped turf with its herbage, and one part of the

recent poultry dung well incorporated together.
About the beginning of June the fruit, if successful,

will have attained a considerable size ; but it requires

very great care and skill to ripen it before the month
of August. Great care should be taken to water

the plant at the roots whenever the soil becomes dry,
or the leaves begin to droop.
MELONIA (De Blainville; MKLONITES, La-

marck). A fossil mollusc of microscopic size, classed

by Fichtel with the Nautili.

MELYRIDjE (Leach). A family of coleopterous
insects belonging to the section Pentamera, and sub-

section Serricornes, having the palpi short and filiform ;

the mandibles emarginate at the tips ; the body gene-

rally long and narrow, with the base of the head con-

cealed by the broad shield-like and sub-convex
thorax ; the tarsal joints are entire, with the claws

unidentale or margined with membrane ; the antennae

are serrated and pectinated in the males of some

species. The species are of small or but moderate
size ; they are very active, elegantly coloured, and are

found upon the flowers or leaves ofplants, where they

evidently subsist upon other insects which frequent
the same situations. The family is but of small extent,
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comprising; the genera ftfalaehius, Aplocnemus, and

Dasytes, which are British, and Lygia, Melyris, and Pe-

iecophorus, which are exotic ; the typical genera Me-

lyris, Fahricius, having the antennae short and gradually

enlarged to the tip, and being composed of sev- ral

African speties, the type being M. viridis, a common
species inhabiting the Cape of Good Hope.
MEMBRAtDIS (Fabricins). A curious genus of

exotic horncvpterons insects,belonjr5ng to the h'rst section

of the family CercojtidcE, and having the anterior tibiae

dilated, the scutellum not developed, the body being
covered above by the large semicircular prothorax,
which is elevated like the top of a helmet, and is not

thicker than a card : there are numerous species, all

of them inhabiting South America.
MEMECLYON ( Linnaeus). A genus of Indian

trees, one of which bears edible fruit. They belong
to the class Octandria, and to the natural order

Metastomacece. They grow readily in our stoves,

and may be propagated by cuttings. These plants
toive Ineen separated from Melastomacece by M. De
Candolle, and united with Mouriria and Petaloma
to form a new but doubtful order called MemecylecE.
' MEN ISl'ERMUM (Linnaeus). Ae-enusofclimbing
plants, chiefly natives of America. They give a title

to a natural order, viz. :

MENISPERMACE.E, which contains eight

genera and and twenty-nine species, all twiners or

climbers with small inconspicuous flowers. Dr.

Lindley says "they are extremely dissimilar in habit

from the orders placed near them, and occupy their

present station entirely on account of certain minute
but important characters in their fructification. With
the exception of Sclrizandra coccinea, none of them
are worth cultivating as ornamental plants." The
famous Columba root, so much esteemed for its

intense bitterness, is the produce of the Cocculus pal-
matus. The poisonous drug called Cocculus indicus

in the shops is the seed of a species of Cocculus, pro-

bably tuberosus. Several Brazilian species of Coc-

culus and Cissampelos, are said to possess powerful
febrifugal properties. The genera comprised in this

order are Cocculus, Cosinium, Tiliacora, Wendlandia,

Cissampelos, Menispermum, and Abuta ; these com-

pose the first tribe of the order ; the second tribe

containing only Schizandra.

MENTHA (Linnaeus). A genus of useful and

highly ornamental herbs, belonging to Labiate. The
M. viridis, common mint, is one of our most useful

culinary herbs, and in constant requisition by the cook.

. MENURA Lyre-tail. A very remarkable spe-
cies of bird, a native of New Holland, found only in

that country, and being the only one of the genus and
even the family, as well as only a single species. It

belongs, in Cuvier's arrangement, to the dentirostral

family of the great order Passeres, with which it agrees
in the bill being notched, and also in the general form
of the legs and feet. But in its air and gait there are

some resemblances to the poultry family, though those

resemblances are rather slight. They consist in the

prevailing tint of the plumage, the short and rounded

wing*!, and the produced feathers in the tail of the

male bird. Very little analogy, however, can be
founded upon either of those resemblances, and there-

fore the bird, as we have said, stands alone.

The characters are : The bill broader than high at

the base, and triangular in the section there, like the

4)ills of the thrushes. For the greater part of its

-length the bill is straight, but the point of the upper

mandible is hooked, and furnished with a notch on
each side. There is a distinct rid^e along the culmen
of the bill ; and the nostrils are placed in the middle
of the bill, in prolonged grooves, very lare, oval, and

partially covered with membrane, which is beset with

feathers as in the bills of the jays. The feet are

slender, and the tarsus twice as long as the middle

toe. The three front toes are of equal length, the in-

ternal one free, but the external joined to the middle

as far as the first articulation. The claws are nearly
as long as the toes, convex on the upper sides, and
blunt. The wings are heavy, rounded and concave,
the first five quills increasing regularly in length from
the first ; and the four next them being equal in

length, and the longest in the wing. The tail has

very long feathers, and in the male those feathers'

have a peculiar form, which we shall notice after-

wards.

In some respects this is the most beautiful bird of

New Holland ; and in that country, as well as every-
where else, it stands alone, without there being any
genus with which it has any considerable affinity. The
colonists, according to the habit which most colonists

have of calling new birds of the colony after old birds

of the mother country, have given this bird the name
of the wood pheasant, and sometimes of the lyre

pheasant, on account of ihe peculiar form of the tail.

These terms are misapplications, however, and ought
to be discarded ; and our knowledge of the bird must
rest wholly on the description of itself, without any
assistance from analogy.
When the weight, concavity, and roundness of its

wings are considered, we need hardly mention that

this is a bird which can neither feed upon the wing,
nor make Ions: flights, though its wings are, like those

of the GallirMce, remarkably well adapted for rapid
ascents and descents. Accordingly, it is like these in

their native localities, a bird of the woods, and passes
much of its time in trees or bushes, though it is also

found upon the ground, and feeds principally there.

Its feeding time is early in the morning, and the male
struts about with something of the air of a dunghill
cock, though we believe he is monogamous, and no
battles of gallantry occur. It is found chiefly in places
rather upland, where the ground is dry and covered

with trees or brushwood ; and its short round wings

adapt it well for moving about in such places.
As we said, there is only a single species, Menura

lyrata, which is about the size of a pheasant, though
not so elegantly formed. It is generally speuking of

a greyish brown colour, with the throat, and the upper
coverts and quills of the wings, reddish brown. None
of the colours are bright, neither do they form any

very striking contrasts ; but, notwithstanding, their ge-
neral appearance is very sinking. It is the tail of the

male bird, however, wiiich forms at once the most

striking external character, and the greatest beauty of

the bird. The tail consists of sixteen feathers, twelve

of which, six on each side, have the shafts exceed-

ingly slender, and very few fibres instead of webs ; but

these fibres are long. The two feathers in the middle

have their external webs closely set and straight ; and

the inner webs almost entirely wanting. The two

external feathers are bent like the branches of a ryre ;

and when the tail of the animal stands erect, it bears

a slight resemblance to that instrument, these feathers

resembling the frame of a lyre, while the twelve slen-

der ones resemble the strings. It is from this form of

the tail that the bird has received its name, which rs
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not inexpressive of the appearance of this appendage.
Lyres, for that would be the best English name for them,
und it is also the French one, are peaceable and harm-
less birds, remaining quiet in the shade of the thick

branches and leaves during the day, so that they are

but seldom seen at that lime ; and nothing is known
with certainty of their nests, the numbers of their

broods, or even their time of breeding. The male
and female are usually found together, or at least not

far apart, when they come out in the mornings and

evenings to feed on the ground ; and they are appa-
rently very much attached to each other. They are

not often seen, except by those settlers who reside

very close on the forests in remote parts of the

colony ; for though their habit appears to be that of

feeding upon the ground only, yet they do not fre-

quent grounds on which there are no trees, the shade
of these appearing to be indispensable to them in the

heat of the day, as well as during the night. The
structure of the bill is decidedly insectivorous, or at

all events adapted for collecting worms, mollusca,
and other small ground animals ; and the claws are

adapted for scraping, though not so decidedly as those
of pouUry. In fact the birds, and the country
which they inhabit, are both so different from any-
thing else that we meet with, that they would require
to be both carefully examined, in order that any just
conclusion might be arrived at respecting the adapt-
ation of each to the other, or the use of the birds in

the general economy of nature.

MENYANTHES (Linnaeus). An aquatic genus,
found in America and in Britain, where it is called

buck-bean. The genus belongs to the natural order
Gentumece. The different species require to be grown
in little pools or cisterns, and are propagated by
dividing the roots.

MENZIESIA (Smith). A genus of North Ame-
rican and British undershrubs, belonging to the

Ericacece. These were associated with the heaths

by Linnaeus and others, until separated by Sir J. E.

Smith.

MERCURY. This extraordinary metal differs

materially from the great bulk of mineral bodies in

being occasionally found flowing in a metallic state

through the earth. The greater part of the mercury
ofcommerce is, however, procured by distilling native

cinnabar, when the metal rises in vapour and is after-

wards condensed like steam. Mercury has a very

great specific gravity, being heavier than all other

fluids. It may be congealed when artificial freezing
mixtures are resorted to, and it may then be frac-

tured. The name quicksilver is given to tliis mineral,
on account of its fluid form and silvery aspect.
MERGUS (Mergus). A genus of web-footed

birds, to which the name of goosander is given, at

least in some of the species. These names are by
no means applicable, because the birds have neither

the appearance nor the habits of geese of any de-

scription. Their characters are : the bill rather longer
than the middle size, and much more slender and
hard in its texture than the bills of ducks, not being a

dabbling or sentient bill like theirs, but a prehensile
bill of a very peculiar form. The mandibles are

straight for the greater part of their length, but the

upper one is much hooked at the point and verv

eharn, and the cutting edges of both mandibles are
in ail their length beset with short but strong and

sharp teeth inclining backwards. The bill is thus
fitted for taking an exceedingly firm hold of slippery
prey, and the birds use it in capturing' fish. The

nostrils are placed about the middle of the length of
the bill, of an oval form and open. The legs are

short, placed far backwards as in the divers, and in

consequence of this, these birds are much more awk-
ward walkers than the ducks. The wings are of
moderate length, but they are clean and firmly made,
and the plumage of the body is also close and com-

pact, so that the power of flight is considerable, and
when necessary it can be extended to long distances
with comparatively little fatigue. As is the case with
the ducks, there is an enlargement of the pulmonic
end of the trachea, which no doubt answers the pur-

pose of a magazine of air, and enables the birds to

remain much longer under water than they could do
if not provided with such an apparatus. As the bill

of this genus of birds is not adapted for dabbling in

quest of soft prey in the mud like the bills of the

ducks, or for dividing vegetable matter like those of
the geese and swans, it has to find its food by ranging-

through the waters, and, generally speaking, by diving.
In this operation it is by no means so expert as the
divers properly so called, and therefore the bird is

provided with a more effective apparatus for securing
1

its prey in the hook of the upper mandible and the
teeth with which both mandibles are furnished. The

principal food of these birds is fish, in the capture of
which they are by no means inexpert, so that when
they make their inland excursions in temperate cli-

mates during the winter, they levy more severe con-
tributions on fish-ponds than any birds which resort

to such place?, not excepting even the herons, which,

though expert fishers and ravenous feeders, by not

being either swimmers or divers, are neccss-arily con-
fined to those portions of the water into which they
can wade. In addition to fish, the birds of this genus
live upon aquatic reptiles, such as frogs and water
newts. They are, in short, abundant rather than par-
ticular in their feeding, and hence their flesh is rank
and unsavoury, and rarely used as food even by those
northern tribes whose supply is the most scanty.

All the genus, at least with some doubtful excep-
tions, are birds of the high latitudes of the north

that is, they summer, and nestle and rear their broods
there. They may also inhabit the high latitudes of
the southern hemisphere ; but we are very much in

the dark as to the economy of living nature in those

latitudes, so that we are unable to ascertain with any-

thing like precision, in what respects they agree with
or differ from the same latitudes of the northern hemi-

sphere. What lands, or whether any lands of con-
siderable extent may be within the southern polar
circle, is not discovered, and apparently not easily
discoverable. But if there are few or no lands clear

of ice in the southern summer, that is, in our winter,
it is perfectly clear that very few birds at all similar

to those which visit us from the extreme north in

winter, can resort to the regions of the South Pole to

breed. Of the birds which have been observed there,
to as high latitudes as there are resting places for

birds, the greater number, if not the whole, are either

long- winged birds which are discursive over the wide

ocean, or birds almost wingless, which never move
far from the same locality at any season of the

year.
There are some other circumstances in the physical

geography of the southern hemisphere, which render
it necessary that we should not apply to that hemi-

sphere the knowledge which we possess of the aquatic
birds which are migrant in the north. In that hemi-

sphere the sea is open fairly round throughout th<
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whole year for a considerable extent of latitude ; and
the atmospheric current which results from this, cuts

off the polar portion from the portion nearer the

tropics, and thus there is not the same interchange of

climate and alternation of annuals in the opposite
seasons in that hemisphere as there is in the north.

In consequence of this the birds which are met with

in the most southerly parts of the extensive lands,
whether New Holland, Africa, or America, are

resident birds, totally different from ours even in cor-

responding latitudes ; and no winter visitants similar

to our winter visitants arrive there. So tropical
indeed is the ornithology of these countries, that the

humming birds are found up to the very extreme

point of South America, and they are accompanied by
a vegetation which is also tropical.
The seasonal migrations of the aquatic birds of

high latitudes is one of the most interesting parts of
their history, because they are evidences of the geo-
graphy of different localities, and very correct tell-

tales of the weather in the regions from which they
come ; and it is of importance to know that the general

knowledge which they afford us with regard to the

north, does not at all apply to the corresponding
latitudes of the south.

The genus Mergus are all migrant, though they
are not all equally polar in their summer residence
and economy. One species, at least, lingers in a

straggling remnant upon some of the remote isles

north-westward of Scotland, and also in the extreme
north-west of the main land. It is true, that this is

but a remnant ; and, unless the winter in the high
latitude is exceedingly severe, the birds are not,

generally speaking, numerous even in the northern

parts of Britain, and they are comparatively rare in

the southern. In the western part of the continent

they are, perhaps, more abundant, and certainly
extend more to the south than any part of Britain ;

but the continental winter is, latitude for latitude,

colder than ours ; and the birds which take the range
of the North Sea, necessarily pass to the Netherlands
or the North of France before they find a resting

place. It is the same with all the birds which come
from the regions of the poles in winter, the whole of
them get more southerly in France than they do in

England. We have already mentioned that these
birds feed chiefly upon fish and aquatic reptiles ; and
their bills are not adapted for taking, or their sto-

machs for digesting, vegetable matter of any kind,
and none of them are known to feed upon the land,
for which they are equally ill adapted by the structure

of their bills, and their short and backward feet. The
latter are so ungainly, that they could pick up hardly
any land substance, not even an insect or a worm ;

and their pace is so slow and wriggling that they
could follow nothing which possessed any degree of

land motion. They are, therefore, entirsly cast upon
the waters for their subsistence, and when frozen

out in one place, they have no alternative but to

take their departure for another.

The species of these birds were for a long time

very much confused by describers, and multiplied to

at least double the number that really exist ; and it

was reported by some naturalists that a species was
met with in tropical latitudes on the coast of Brazil,
but this is very unlikely, and contrary to the analogy
of the birds, which, when they migrate from their

polar localities, seek the inland lakes and rivers, or at

all events the estuaries rather than the open sea. The
cause of the multiplication of species beyond the real

number, was the same as that which had introduced
confusion into many other parts of ornithology ; the
females are differently coloured from the males, and
the young are different from the mature birds of both,
so that in any one of the species, those who founded
their distinctions upon colour alone could easily divide

it into three. There are at least four well-authen-

ticated species, one of which certainly breeds in some

parts of the British islands, another probably does so

though more rarely, and the other two are rare even
as stragglers. The English names given to the dif-

ferent species vary ; the largest being called Goos-

ander, two of the others Merganser, and the remain-

ing one the Srnew, or white nun.
The Goosander (M. Merganser). This is the

largest species of the genus, the male being about four

pounds in weight, twenty inches long, and upwards
of three feet in the expanse of the wings. Its summer
residence is in the northern parts of both continents,
and it is probable that a few, though a very few, may
linger during the summer about the extreme north of

Scotland. In winter it is very discursive, and more
so in proportion as the winter sets in more early and
severe. It visits many parts of the British coast,

according as these lie more in the line of its progress
southward ; and on the continent it finds its way to

the lakes and ponds of Germany and even of Switzer-

land. As it inhabits round the entire circumference
it is equally migrant in Asia and America as in Eu-

rope ; and as Finland is a country abounding in pool^
and streams, many stop to breed there.

Goosander.

The bill is ample in the gape, but rather shorter

than in some of the other species. In the greater

part of its length it is slightly bent upwards, but the

tip of the upper mandible is strongly hooked down-

wards, and consists of a nail of harder texture than
the rest of the bill. The cutting edges are very
strongly toothed, so much so that the bird is popu-
larly known by the appellation of " Jack-saw." The

general colour of the bill is red ; but a portion round
the nostrils, the ridge of the upper mandible, and the

nail on its tip are dusky. The inside of the gape is

bright orange. The head and crest, the last of which

is most' conspicuous in the male, together with the

upper part of the neck, are dark green, passing into

black on the chin and throat. The lower part of the

nfick, the outer scapulars, the breast, and all the under

part of the body, are white with a tinge of yellowish
red. The back, ,and scapulars next the back, are

black, fading into greyish toward the rump, and the
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tail, which consists of eighteen pointed feathers, is of

a grey colour. The principal quills and coverts are

brownish black, with the exception of the middle

secondaries and the extremities of their coverts, and

these form a white speculum or wing-spot. The
head and neck of the female are rust-coloured, the

tipper part is of a greyish tint, and the under part
white with a yellowish shade. In consequence of

this she has been figured and described as the " Dun
Diver ;" and the young male, which resembles her in

colour, has been considered as the male of the same.

The bill and feet are reddish ash colour.

This species is strong and active, and a most suc-

cessful fisher, so that when it comes southward its

visits to fish ponds are by no means courted. The
nest is generally formed among rocks and stones,

though sometimes in the holes of trees ; the eggs are

rather numerous, being a dozen or more ; they are

of a yellowish white colour, and taper almost equally
to both ends. In some countries they are eagerly

sought after as articles of food, though the flesh is

hardly eatable by anybody. The male attends the

female during the incubation ; but as soon as the

young appear the sexes separate, and the males asso-

ciate in one place, while the female and her brood

remain in another, till the end of the summer, and

probably till the pairing time again comes round. In

all probability this is the reason why the male was

described as one species under the name of goos-

ander, and the female and young male as another

species, under the name of the dun diver. This is a

point in the economy of birds to which it is necessary
to attend, especially where the females and young
resemble each other in colour, and are different from

the males.

Red-breasted Merganser (M. serrator}. This is a

smaller species than the former, measuring only about

one foot nine inches in length, and two feet and a

half in the stretch of the wings, and its weight does

hot exceed two pounds. It is, however, a bird of

more powerful wing than the goosander, and there-

fore it is more discursive. It breeds far to the north,

as far as Hudson's Bay ; but as it also ranges far to

the south in the winter, stragglers remain to breed in

southerly places. In severe winters it is not uncom-
mon on some parts of the northern shores of the

Mediterranean, and it is particularly abundant in the

lagoons about Venice. It quits all these southerly
latitudes when the spring begins to break ; and about
the beginning of June it reaches its most northerly
latitudes, where it immediately begins the grand
business of the season. The nest is usually in con-

cealment, close by the margin of some fresh water.

Externally the nest is formed of dry stalks and
withered grass, and the bird pulls the down from its

own breast to form a soft lining for the interior. The
eggs are about the size of those of a common duck,
of an ash-coloured white, and averaging about a dozen
ia number.

The bill is long for the size of the bird, measuring
full three inches from the gape to the point ; the

edges are toothed in their whole length, more closely
than the goosander, but they are not so distinct,

neither is the point of the upper mandible quite so

much hooked. The feet and middle part of the breast

red, with some dusky mottlings on the latter. The hind

part of the head has a loose crest pendant over the

nape, and that and the head and the upper part of
the neck are deep green, with reflections of purple.

The upper part of the back is black, the lower part
and the sides of the flanks mottled with brown and

grey. A spot on the shoulder, the scapular feathers

next the wing, the wing-spot and the belly, white ;

but the wing-spot is surrounded by black, and crossed

by two lines of the same colour. The head and neck
of the female are brownish, the breast mottled with

grey, the back ashen grey, the wings dull brown, with

only one black bar across the wing-spot.
The Smew, or White Nun (M. Albellus), is, like the

rest, a native of northern climates, and very abundant
in both continents. It is smaller than either of the
former two, more elegant in its form, more decided in

the markings of its plumage, more vigorous on the

wing, and more discursive. It is in fact one of the
most elegant of the aquatic birds, and one which is

very lively in its motions, whether in the air or in

the water.

The male bird measures about a foot and a half in

length, and two feet three inches in the expanse of
the wings ; and its weight is a pound and a halfor a little

more. The bill is about two inches in length, tapering
toward the extremity, which has a strong hooked nail,
but the edges are not so deeply toothed. The prevail-
ing colours are pure black and white, finely contrasted
with each other, only some portions of the black have
beautiful green reflections in some positions of the

light. This is the case with a large and well-defined

spot on each eye ; and the under part of the crest is

black, which marks very perfectly the contour of the
hind head, and makes the upper or white part of the
crest appear like a detached streamer. The rest of
the head, the neck down to the shoulders, and all the
lower part, are spotless white, except the under sides
of the wings, which are beautifully waved with black
lines. The middle of the back is black, but the sca-

pular feathers are white, except a few elegantly curved
of black, which extend toward the breast, and the
anterior of the three pairs of curves almost meet in
front. The edge of the wing, the primary quills, and
the greater coverts and secondaries, are black, only
the last two have white tips, which form a broad

patch and two narrow bands of that colour. The tail,

which consists of sixteen feathers, is dark ash colour.
The female is not nearly so large as the male ; the
crest is also smaller and reddish brown, the spot on
the eye is dusky ; there is a pale brown collar round
the neck ; the shoulders and breast are pale brown ;

and those parts which are black in the male are dull

ash colour in the female. The bill and feet in the
male are bluish black ; those in the female are pale
blue. The young males are marked in the same
manner as the female, and this has of course given
rise to the supposition that both were of a different

species from the mature male.
These birds range further to the south than perhaps

any of the others, both in the eastern continent and
in America ; and wherever they visit, the elegance
of their forms, and the strong contrast of colours in

their plumage, render them objects of great attention.

The Hooded Merganser (M. cucullatus) is under-
stood to be peculiar to the American continent, unless

when it straggles eastward, which, even in Britain,
is very rare. It is rather longer than the white nun,
but shorter in the wings, and not so handsome a bird.

The bill is very much toothed, resembling that of the

goosander both in shape and colour. The eyes are

small and golden yellow, and the feet reddish. The
head is furnished with a large crest which spreads like
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a hood, and is black at the base and tip, and white in

the middle part. The neck and upper part of the

back black, broken by two bars of white extending
from the breast. Under part white, passing into

reddish brown backwards, and' delicately marked with

black on the sides and flanks. The primary quills,
and the tail feathers, of which there are twenty, are

dull black. The smaller coverts are ash, but the greater
coverts and secondaries form two white lines and two
black ones in the middle of the closed wing. The
female is smaller than the male, and tinged with

russet colour.

MERIANIA (Swartz). A genus of beautiful

West India evergreen shrubs, known by the name of
j

the mountain or Jamaica rose. The Howers are de-

candrous, and the plants belong to Melastomacece.

They succeed in the stove, and may be increased by
cuttings!

MESEMBRYANTHEMUM (Linnaeus). A nu-

merous genus of succulent plants, commonly called

the fig-marigold, from the shape of their flowers,
which are icosandrous, and their fig-like fruit. They
belong to the order Ficoideee, and are chiefly natives

of the Cape of Good Hope. So numerous are the

species, that they are divided into eight sections,

significant of their forms or manner of growth. The
dwarf kinds should be kept in small pots in very
sandy or gravelly soil, and require but little water at

all seasons, but particularly when they are dormant.

They only require to be defended from frost in a

green-house or frame, and are easily propagated by
cuttings kept dry till they produce roots.

MESPILUS (Linnaeus). Is the generic name of

the common medlar, of which there are three sorts

cultivated for their fruit, and one species, the M.
grandiflora, is ornamental. The flowers are icosan-

drous, and belong to Rosacece. See MEDLAR.
MESSERSCHMID1A (Linnaeus). A genus of

trees and climbing shrubs, natives of the West Indie?,

formerly called Tournefortia. They belong to Bora-

gincce. They are stove plants ; but as their flowers

are by no means showy, they are only met with in

general collections.

METROSIDEROS (Gsertner). A fine ornamental

genus ot trees and shrubs, chiefly found in New Hol-
land. They belong to Myrtaceae. One of the species,
.M. tcrus, is the true iron-wood of India, and so hardy
and heavy as to be fit. for the construction of ships'
anchors. This tree is kept in our stoves, and grows
well with ordinary treatment. The New Holland

species are green-house plants, and all require a mix-
ture of loam and moor-earth

-,
and propagation by

cuttings of the ripened wood.
MEXICAN LILY. Is the Amaryllis regince of

Linnaeus. One of the most splendid of the tribe.

MEXICAN TIGER FLOWER. Is the Tigri-
dia pavonia of Jacquin ; an estimable though a very
fugitive gem of the flower garden, but remarkable
both in form and colour.

MEZEREUM. Is the DaphneMezereum of Linnaeus,
one of our most common ornamental shrubs.

MICHAELMAS DAISY. Is the Alter Tra-
descanti of Linnaeus, a common inhabitant of our
-flower borders.

MICHELI A (Linnaeus). A genus of lofty trees

and straggling 'shrubs, natives of India and China,

belonging to Magnoliacete. The flowers are yellow
and beautiful, and the trees may be propagated by
cuttings or by grafting on the purple Chinese Magnolia.

MICONIA (Ruiz and Pavon). A genus of ever-

green tropical shrubs, separated from the genus Me-
lastoma, though closely allied thereto. The foliage
is good, the flowers white, lilac, or rose-coloured.

They affect a soil of loarn and moor-earth, and may
be propagated by cuttings.

MICROGASTER(Latreille). A genus of minute

parasitic hyrnenopterous insects, belonging to the

i'amily Ichneumonida: and sub-family Braconidce, hav-

ing the second submarinal cell minute, the abdomen
and ovipositor are small, the lower parts of the mouth
are not elongated, and there is not any remarkable

space between the jaws when closed. These little

insects are amongst the most destructive enemies of

various smooth lepidopterous larvae, amongst which
the caterpillar of the common white butterfly of the

cabbage (Pontia brassicce) affords the most common
example, and which is often observed, after it has

ceased feeding and taken its station upon some out-

side window-frame, paling, &c., to produce a great
number of minute oblong balls of silk of a pale yellow
colour, instead of undergoing the ordinary transform-

ation to a chrysalis. These little balls are the cocoons
of a small species belonging to the present genus, of

a black colour with yellow legs (M. glwneratus], the

eggs of which had been previously deposited by the

parent fly, in the larva upon the body of which it

takes its station, repeatedly plunging its ovipositor
between the rings and lodging an egg at each thrust,

the larva appearing all the while to take but little heed
of the proceedings of its enemy. The little parasites
as soon as hatched feed gregariously upon the fatty

substance of the larva, bursting out simultaneously
when full grown, and immediately encasing them-
selves in the yellow cocoons above mentioned, and

which, as observed by Mr. Haliday, the indefatigable
historian of these minute tribes,

" are composed of a

very fine glossy silk of one colour, which can be
wound off like that of the silkworm, whilst in most of

the remaining Ichneumones they are of a gummy tex*

ture and banded. They are arranged in various

modes, examples of which, and a minute account of

the process of construction, may be found in the

second volume of Reaumur's Memoirs. The larvae

are generally supplied with a twofold secretion of

silk, that which comes out first being of a looser and
coarser texture, and serving for a common envelope
for the whole society. The sections into which the

genus has been divided do not appear to be charac-

terised by a particular disposition of the cocoons, as

this differs in species the most nearly related ; some
are collected into a ball, and entirely concealed within

a thick cottony mass attached to a stalk of grass (as

M. globatus, imbricalus, c.) ; others are fastened'

round a twig, and arranged side by side like the cells

of a honeycomb (M. alvearius, alvearifex}. In many
they are scattered or collected in an irregular heap,
and" covered with a loose web of open texture, but

tough, as is the case with M. glomeratus, the most

familiar species which keeps down the numbers of the

common white butterfly. A correspondent in Lou-

don's Magazine, vol. iii. p. 52, affirms that the cater-

pillar of the butterfly spins the outer web over its

parasites, and Goedart has written the same ; Madame
Merian has a similar statement relative to the cater-

pillar of the Cynthia Cardui, and its microgaster. I

am more inclined, however, to place my faith in the

usual accuracy of Reaumur. It would be a singular

fact that the caterpillar of a butterfly, which for it*
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own transformation produces only a few threads which

fasten the tail and girt the middle of the chrysalis,

should become provided with the superabundant sup-

ply in consequence of its interior being nearly de-

voured. In the case of those species indeed which

infest the tribes of Bombyccs and Arctwe, it appears
that the imperfect cocoon spun by the caterpillar

mav serve for the envelope of its parasites. In gene-
ral they are found in lepidopterous larvae, but Mr.

Curtis has obtained one species out of that of an

aphidivorous fly."

In the eighth number of the Entomological Maga-
zine, Mr. Haiiday has given a monograph of the

genus, describing fifty species, and indicating more
than tweniy others described by previous authors.

They are ail of minute size, not exceeding one eighth
of an inch in length.
MIDGE. The ordinary English name given to

numerous minute species of Ttpididce, having the ap-

pearance and being of the size of the common gnat,
but wanting the elongated proboscis of that insect.

They chiefly belong to the genera Chironomus, Corethra,

and Tanypus, and are often miscalled gnats, which

name ought to be restricted to the familv Culicida;.

M IGNO N ETTE. Is the Reseda odorata of Lin-

naeus, a well-known flower-garden plant.
MILFOIL. Is the Achillca anglica of G. Don,

a common plant in every pasture, belonging to Com-

positce.
MIL IOLA (Lamarck). A minute shell which

has been found on Fuci in the island of Cors5ca.it is

also frequently met with in a fossil state. It belongs
to the familv Spherulacea.
MILIUM (Linnaeus). A genus of grass, chiefly

annuals, found in different parts of Europe. The
M. effuKum is the millet-grass of English botany.
MILKWORT. Is the PolygalaviilgarisofTomne-

fort, a common plant found in dry pastures.
MILLERIA (Linnaeus). A genus of tropical

annuals, named in honour of " the prince of gar-

deners," Philip Miller, F.R.S., many years curator of

the Chelsea botanic garden. In our collections they
are treated as tender annuals , i. e. sown in a hot-

bed or hot-house, and planted out in the borders

before Midsummer, where they ripen seeds. They
belong to the order Composite.
MIMETES(Dr. R. Brown). A genus of ever-

green shrubs from the Cape of Good Hope, belonging
to the Proteaceac, and nearly allied to the type of

that order. These plants do not thrive well with much
moisture, and therefore require to be grown in well-

drained pots and in light sandy loam. They may be

propagated by cuttings if kept free from damp.
MIMOSA (Linnaeus). A genus of plants so called,

because some of them imitate the action of animals by
shrinking from the touch of other bodies. The Mi-
mosas are distinguished from Acacice by their jointed

pods and sensitive properties. They grow well in the

green-house mixture of loam and moor-earth, and may
be propagated by cuttings, but much more con-

veniently by seeds. They belong to the natural

order Lepuniinosce,
MIMULUS (Linnaeus). A genus of very inter-

esting annual and perennial herbs, natives of Ame-
rica. The flowers are didynamous, and the genus
belongs to the natural order Scroplndarince. They
grow in any rich soil, and are readily increased from
eeds which ripen abundantly. There are many new

varieties of the Chilian species.1

MINERALOGY. Our earth has sometimes been,

defined as a "
huge mineral," but the discoveries in

modern chemistry show that it is composed of a vast

number of compound bodies continually acted upon,
by changes of temperature, and the solvent character

of the fluids which percolate through the interstices

which it contains. The characters of these bodies

differ most materially both in their external appear-
ance and in their effects on the human frame. Thus
we find in the same neighbourhood poisons of the

most deadly character assuming forms of the most

exquisite symmetry, whilst metals which are of the

greatest service in domestic economy and the useful

arts are apparently worthless if not repulsive in their

appearance.
The iron that forms the warrior's weapon as well

as the more useful implements of the agriculturist,
can only be procured with advantage by an acquaint-
ance with the mineral bodies with which our earth is

so thickly studded ; and the steam engine, that mighty
abridger of time and space, owes much of its

utility,
to this country having given a peculiar degree of
attention to practical mineralogy. The great im-

portance of the mineral kingdom in a scientific point
of view is in no shape confined to the natural history
characteristics of mineral bodies ; and though the

properties which some minerals possess of phospho-
rescence, electricity, and magnetism, may only serve

to excite the attention of the curious, yet the ablest

mathematician may find ample employment in the

more abstruse problems of crystalisation and polarised

light. This is, at the same time, the science which
includes within its ample range the marbles of the

statuary and the architect, the metals of the manu-
facturer, the gems of the jeweller, and the soils of the

agriculturist. It can never, therefore, be deemed

uninteresting or unimportant. Nothing can be more
beautiful than the caverns to be met with in primitive
rocks, whose walls are lined with pure and various

coloured crystallised topaz, beryl, and rock crystal ;

and the gneiss, granite, and mica slate, with imbedded,

grains and crystals of sapphire, chrysoberyl, garnet,,

emerald, and ruby, seem to realise the oriental tales

of diamond valleys and emerald caves. But it is not

the beauties of the gems alone that attract our atten-

tion ; the varying composition of the mighty masses
which compose the crust of the earth' surface, and
their conversion into soils no less than the operations
at once mighty and minute which turn the hard and
sterile rock into soft, and fertile earth, are well worthy
of our attention. Some idea may be formed of the

method in which this is performed by referring to the

instance of porcelain granite.
" This substance," says

Sir Humphry Davy, "consists of three ingredients

quartz, feldspar, and mica. The quartz is almost

pure siliceous earth, in a crystalline form. The feld-

spar and mica are compounded substances ; both
contain silica, alumina, and oxide of iron ; in the

feldspar there are usually lime and potassa ; in the

mica, lime and magnesia. When a granite rock of

this kind has been long exposed to the influence of

air and water, the lime and the potassa contained in

its constituent parts are acted upon by water or car-

bonic acid, and the oxide of iron, which is almost

always in its least oxidised state, tends to combiNe
with more oxygen ; the consequence is that the feld-

spar decomposes, and likewise the mica, but the first

the most rapidly. The feldspar, which is as it werq
the cement of the stone, forms a fine clay ; the mica,
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partially decomposed, mixes with it as sand, and the

undecomposed quartz appears as gravel or sand, of

different degrees of fineness. As soon as the

smallest layer of earth is formed on the surface of a

rock, the seeds of lichens, mosses, and other imper-
fect vegetable bodies which are constantly floating
in the atmosphere, and which have made it their

resting place, begin to vegetate ; their death, decom-

position, and decay, afford a certain quantity of

organisable matter, which mixes with the earthy ma-
terials of the rock ; in this improved soil, more per-
fect plants are capable of subsistence. These, in

their turn, absorb nourishment from water and the

atmosphere, and, after perishing, afford new materials

to those already provided ; the decomposition of the

rock still continues, and at length, by such slow and

gradual processes, a soil is formed in which even

forest-trees can fix their roots, and which is fitted to

reward the labours of the cultivator."

We cannot better illustrate the general character

of our mineral treasures than by briefly referring to

that universally diffused one iron. The immense

supplies for the arts of life are usually drawn from

the oxides. It is so abundant that there are few

fossils free from it, and many mineral waters contain

it. When we examine any chasm in the earth's sur-

face, it will generally be found tinged with a reddish

hue, and the intensity of the colour will generally
furnish some indication of the amount of ferruginous
matter that it contains. But a better and equally

simple test may be found in the use of a little of the

infusion obtained from bruised gall nuts in water,

which on being blended with the suspected body will

become of a dark colour. This mode of ascertaining
the presence of iron is exceedingly valuable as, on

account of the universality of this mineral, there are

many sites entirely valueless as domestic residences

from the quantity of iron with which the water is im-

pregnated. But we are not to suppose from this that

pure or native iron can be raised from the earth in

every region, as the cases in which it really occurs

are very rare. Where it is so found there can be little

doubt that it is generally of meteoric origin. Such

for example is the mass weighing about 1600 pounds
found by Professor Pallas in Siberia, and a mass

weighing fifteen tons discovered by Rubin de Celis

in Peru.

There are several varieties of mineralised iron which

generally consist of the metal combined with oxygen.
Indeed the native oxides constitute a very extensive

and important class of metallic ores. They vary in

colour, depending upon mere texture in some cases ;

in others, upon the degree of oxidisement. Some
varieties are magnetic, and those which contain least

oxygen have the greatest magnetic power. The
haematite, or red iron-stone, is of a very peculiar cha-

racter. It occurs in globular and stalactitic masses,

and it may be proper to observe tnat most of our iron

plate and wire is made from it. But clay-iron-stone

is the mineral which produces the greatest quantities
of cast and bar iron. This in a great measure arises

from the proximity of coals with which it is usually

accompanied.
When we look at either of these minerals, it must

be sufficiently obvious that they bear but little resem-

blance to the bright and shining body to which they
are afterwards reduced. The essential part of the pro-
cess by which this is effected consists in decomposing
them bythe action of charcoal or coke at high tempe-

ratures. Thus ihe argillaceous iron of Wales, Shrop-
shire, &c., is first roasted, and then smelted with

limestone and coke ; the use of the former being to

form a fusible compound \\ith the clay of the mineral

by which the latter is enabled to act upon the oxide,
and to reduce it to the metallic state.

Our space will not admit anything like a detailed

history of the science of mineralogy, or of the various

systems of classification that have been pursued ;

and, for a view of the mineral bodies themselves, we
must refer the reader to their alphabetical order in

the present work. It may, however, be proper to

state that as a science it is little more than half a

century old. Previous to that time fine collections-

of minerals existed, but more advantage may now be
derived from studying the beautifully arranged cases

of specimens in the British Museum for a single

morning, than could have been derived from a life-

time according to the old and inaccurate mode of

classification. In the beginning of the last century
the descriptive language of mineralogy was vague
and ambiguous, each author using that which seemed
to him best to answer his present purpose. Now,
however, a slight acquaintance with chemistry and
the mathematical sciences enables the mineralogist
to as accurately discriminate his specimens, and com-
municate his knowledge to others, as in the classifi-

cation of a library.
The celebrated Berzelius has attempted to esta-

blish a pure scientific system of mineralogy, by the

application of the electro-chemical theory and the

doctrine of chemical proportions. The views which
he disclosed are novel and highly important. He
defines mineralogy to be the science which treats of

thfl elementary combinations of inorganic substances

found in or upon the earth, and of the various forms

and different foreign admixtures under which these

bodies make their appearance. The object of Berze-

lius is to shew that the influence of the electro-che-

mical theory extends as much to mineralogy as to

chemistry ; and also that the doctrine of definite

chemical proportions is equally applicable, and will

give the same degree of mathematical certainty to

the arrangements of a mineralogical system which it

has already given to chemistry.
" From the electro-

chemical theory we have," says he,
" been taught to

seek in every compound body for ingredients of oppo-
site electro-chemical properties, and we have learned

from it that the combinations cohere with a force which

is in proportion to the degree of opposition in the

electro-chemical nature of the ingredients. Hence it

follows, that in every compound body there are one

or more electro-positive, and one or more electro-

negative ingredients. By electro-positive ingredients
he designates such as have inflammable bodies, or

salts for bases ; and, by electro-negative, the oxygen
and oxides which go to the negative pole ot the

voltaic battery. In other words every substance

called a basis, in chemical combination, must have

another which acts the part of an acid, though the

latter, when uncombined, may not be distinguished

by an acid flavour, or the property of changing vege-
table blues to red. The body which, in one case is

electro-negative, may, in another case, be electro-

positive, and may be united to a stronger electro-ne-

gative, that is, it may be the basis to a stronger acid.

Berzelius divides simple bodies into three classes;

Oxygen simple combustibles not metallic, or metalloid,

and metals. A general notion of their arrangement
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may be derived from the following brief tabular

view :

1. Oxygen. Sodium,
2. Metalloids. Potassium,

Sulphur, Molybdena,
Nitric, Tungsten,
Muriatic Radical, Antimony,
Boron, Tellurium,

Carbon, Silicium,

Hydrogen. Columbium,
3. Metals. Titanium,

Arsenic, Zirconium,

Chrome, Osmium,
Uranium, Bismuth,

Zinc, Iridium,

Iron, Platinum,

Manganese, Gold,

Cerium, Rhodium,
Yttrium, Palladium,

Glaucinium, Mercury,
Aluminum, Silver,

Magnesium, Lead,

Calcium, Tin,

Strontium, Nickel,

Barium, Copper.
Each of these bodies may constitute a mineralogical

Family, composed of the simple body, and all its com-
binations with other bodies which are electro-negative
with respect to it ; that is, with those which, except
in a few cases, stand above it in the preceding table.

The families are divided into orders, according to the

different electro-negative bodies with which the

electro-positive is combined.

MINNOW (Leuciscus phoxinus). A genus of

soft-finned fishes with abdominal fins, belonging to

the carp family, or the first into which Cuvier divides

the soft-finned orders. The minnow is of small size,

rarely exceeding three inches in length, and seldom

measuring as much. It is in fact the smallest of the

family, and we believe there is only one known spe-
cies of the genus. Minnows are exceedingly abun-
dant in all the clear running brooks and streams of

every part of England, and of the temperate parts of

the continent. They do not occur in the larger rivers,

except in little eddies of shallow water, where they
can pass their time undisturbed by the violence of

the current. They are exceedingly fertile, and though
they form no inconsiderable portion of the food of

every larger fish which inhabits or visits the same

waters, they still remain the most abundant of the

whole ; and in the fine clear trouting streams, how-
ever abundant trout may be, there are probably ten

thousand minnows in the shallows near the banks for

every trout which is in the pools or stronger currents.

When the water becomes swollen by a heavy fall of

rain, the minnows are, so to express it, broken loose

from their moorings, and vast numbers of them are at

the mercy of the stream, against which their light

weight and small strength are but ill able to contend.

It is then that trout and pike and other fishes, which
can head the water with more security and power,
are on the alert and fare sumptuously on the agitated
and defenceless minnows. The angler takes advan-

tage of this, and either places a minnow on his hook,
so bent as that its body may wriggle as it is drawn

along, and show the bright lustre of the scales in

various points of view, or he has an artificial form of
a minnow prepared, of the same form as the real one,
and used in the same manner. The real minnow is
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by far the better bait for trout, and also for large

perch, and for salmon ; and if the water is of the

proper height and colour, and the angler understands

it, and can handle his tackle well, finer fish may be
obtained by this than by any other method of rod
and line fishing. They can also be landed with

greater certainty and in less time, inasmuch as a

stronger line may be used than in fly-fishing, or in

fishing with the smaller species of bait. The artificial

minnow is better adapted for fishing for pike, inas-

much as the pike are more voracious than the fishes

which have been mentioned, and more readily bite at

any substance which is moving in the water, without

any great nicety as to what may be its nature.

The minnows themselves are voracious enough in

their little way ; and, though they are incapable of

swallowing a live fish of any considerable size, they
nibble away at a dead one. The}' are by no means
alarmed or even disturbed at the presence of man ;

and in the clear little pools of the streams of pure
water, the boys sometimes amuse themselves with
what they call making

" minnin tulips." [It is to be
understood that the words minnow and minnin have

exactly the same meaning, and appear to have been
derived from the Latin minimus, the smallest.] The
tulip is made in this way a crumb of bread or piece
of worm is dropped into the water, usually tied to a
small pebble with a bit of thread, in order that it

may sink the more rapidly and be the less easily
removed. The minnows, which are sporting about

through the water, crowd to the descending substance
from all sides, and when it reaches the bottom there

are generally as many heads in contact with it as

can be wedged round, the axis of the fishes being
inclined upwards toward the tails, and thus the whole

bearing some resemblance to the petals of a flower,

though certainly not much to those of a tulip. A
small metal button which is bright and shining will

produce a similar assemblage, but a tulip collected

by such an object is a very fading flower.

The capture of minnows is an equally easy matter.

A crooked pin at the end of a bit of thread fastened

to a small twig, and baited with a little bit of earth-

worm, furnishes ample tackle for the youthful angler;
and when there is little stirring in the waters, the pin
itself will sometimes do without any bait. There
are few places in which minnows are taken for any
other purpose than as bait for other fishes, or as a
first attempt in angling to the boys ; but where they
can be taken in sufficient quantity by means of a
small meshed casting net, which can be readily done
in some places, they are said to be very delicious,

though the dressing of a single minnow, or even a
dozen or two, would be a most unprofitable waste of

the culinary art. In the matter of fishes as an article

of food, our judgment is in some danger of being
carried away by mere size ; and yet of fishes of the

same genus or the same family the small species,
when of equal age and in equal condition, are invari-

ably more finely flavoured than the larjre ones.

The minnow, being a delicate little fish, spawns in

the warm season ; the operation is soon over, and the

young are alive in the course of not more than a

week from the time of their being deposited in the

fine gravel, in shallow water, and freely exposed to

the sun, which is their usual nidus. It is said that

the female minnows are diandrious, or always attended

by two males when depositing the spawn ; and it is

probable that other fresh water fishes have the same

Q



'242 M INT-
habit. When the young minnows first come out of

the egg they are exceedingly minute, and so trans-

parent that hardly any part of them is visible, except
the eyes, which are large and dark coloured. The
little things require indeed to have their eyes about

them, because they are exposed to many enemies.

The more advanced fry of those fishes which spawn

early live upon them in a great measure ; and so do

the larvae of many insects which pass that stage of

their existence in the waters.

At all times, indeed, the minnows appear to be

destined as the prey of one or another of their fellow

inhabitants of the waters ; and in this way, small as

they are, they are not unimportant in nature's eco-

nomy. When the trout and salmon ascend the brooks

and "streams for the purpose of spawning, the min-

nows serve them in great part as food in situations

and at a season when other food for them is but

scanty. The young again are ready to supply the

young of those fishes ; and thus the minnows, endowed

themselves with highly prolific powers, are the cause

or the means rather, of keeping up those races which

are more useful to man. The upper part of the min-

now is of a dusky olive colour, a little mottled, and

gradually passing into a lighter tint on the sides. This

passes into a tint of delicate pink in the summer
season ; but the pink is the nuptial livery of the fish,

and wears off in the winter. The irides and gill-

covers are silvery white, and the fins brown ; those

on the under side of the body paler than the others.

The body is long and slender ; the head about one-

fifth of the length, exclusive of the caudal fin. The
tail is large for the size of the fish, and very much
forked. The dorsal and anal fins are also pretty

large ; and altogether this little fish is a clever swim-

mer. The body is covered with very minute scales,

and marked with a distinct lateral line, which is

straight in the posterior part of the body, and bent

upwards in the anterior part. The minnow, though
one of the smallest of our native fishes, is far from

being one of the least interesting ; and it is so gene-

rally distributed, and so little prone to concealment

in its habits, that it may be said to be more open to

observation than any of the rest.

MINT is the Mentha virulis of Linnaeus. A
common garden herb.

MIRABILIS (Linnaeus). A genus of South

American tuberous rooted herbs long cultivated as

ornamental plants in gardens. They belong to the

fifth class of Linnaeus, and to the natural order Nyc-
tagineae. The marvel of Peru is universally known,
it having a place in every garden. The roots must
be taken out of the ground during winter, and kept
in a dry place out of reach of frost. In the spring

they should be replanted in the open border, to flower

in the autumn.
MIRBELIA (Smith). A genus of evergreen

shrubs, natives of New Holland. The flowers are

decandrous, and belong to the natural order Legumi-
IIOSCE. The best soil for them is a mixture of loam
and moor earth, and the cuttings will strike roots in

sand under a bell glass.
MISTLETOE is the Viscum album of Linnaeus.

A curious parasite shrub growing on different sorts

of trees in English woods. It belongs to the order

Loranthe.

MITE. The ordinary English name of various

minute apterous insects, forming the Linnaean genus
Acarus, or the order Monomerotomata of Leach, by

MITRA.
whom, however, these insects have been consti-

tuted a distinct class of the articulated animals, iu

which respect he has met with no followers. The
structure of the insects being referrible to the
arachnidous type, although the mode of respiration

by tracheae differs from the more typical Arachnida;
but in this group the characters derived from the re-

spiratory organs have recently been proved by the

researches of M. Duges to be of but a secondary
importance. Various interesting peculiarities relating
to these insects are detailed in the article ACARUS ;

but the chief motive in our again noticing them is to

mention the very valuable discoveries lately made
by M. Duges, an indefatigable French naturalist,

by whom it has been proved that they undergo
metamorphoses consisting in some groups of an in-,

crease in an additional pair of legs, whereby one of

the sections proposed in the group by Latreille and
Hermann (Trombides hexapodes) is found to consist

only of insects in an imperfect state, whilst in others

the change of form is complete. This is especially
the case in the water mites, the larva? of which have
a very large head and six legs ; the pupa? are

inactive, attaching themselves by a single pair of

very short legs to the bodies of other aquatic insects,

and being composed as it were of an oval bag with a
narrow neck ; the insect in this state having been
formed by M. V. Audouin into the" genus Achlysia,
and being specifically named A. dylici, from taking

up its residence beneath the elytra of the great water-

beetle Dyticus marginalis ; they also attach themselves
to the slender filaments composing the tails of the

water-scorpions (Ncpa and llanatra).
MI'FELLA (Linnaeus). A genus of small North

American perennial herbs, belonging to Saxifragca:.
The flowers are white and pretty, and well fitted for

rockwork.
MITRA (Lamarck ; VOLUTA, Linnaeus). This

very numerous and truly elegant genus of molluscs
was confounded by Linnaeus with his genus Valuta,
from which it so essentially differs in many charac-

teristic distinctions that its separation is obviously

necessary. These are that the summit of the spire
is always pointed, and never terminated in a papillary
form ; the plaits on the columella gradually diminish
in size towards the base ; the upper are consequently
larger than the lower; they are always transverse

and parallel to each other ; the columella lip exists,

though sometimes very thin, and only visible at the

base, and some species possess an epidermis. The
general form of the Mitra is turretted or subfusiform,
base notched, no canal, no operculum. No shell

presents greater beauty of sculpture and colouring
than some of this species. They are of every possi-
ble pattern, with transverse grooves, punctures, gra-
nulations, striae, and sometimes smooth, the colours

of every hue. In some species the upper part of the

whorls, being crenulated and the outward lip dentated,
are additional characters, distinguishing them from
the Volutes in which these never occur. Four sub-

divisions may well be formed of this genus: the first,

of such as are turriculated, the aperture very narrow,

ribbed, and with one plait, the M. tceniata; secondly,
those turriculated, the aperture wide, and large spiral

whorls, the M. eplscopalls ; thirdly, the sub-oval spe-
cies, with a short spire, generally tuberculated, the

M. microzonias; and lastly, those of an oval form and
a very short spire, by some authors called the M. oli-

varia, an example of which is the M. dactylus. The
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animal is not described ; they inhabit the seas of hot

climates, and several fossil species are known.

MODECCA (Jacquin). A curious genus belong-

ing to Passiflorece, discovered at Sierra Leone, and

also in India. In the stove it requires a soil com-

posed of loam and moor earth, and may be propagated

by cuttings placed in heat under a glass.
MOLE (Tal/ja). A genus of mammalia belonging

to the order Carnassicr, and to the insectivorous divi-

sion of that order. The common English name mole
is derived from "

mould,"
"
mowle," or "

moole," all

of which are varied pronunciations of the Anglo-Saxon
name for that portion of the surface substance of the

earth which consists in great part ofdecayed vegetable
matter, is more favourable for the roots of growing
vegetables than any other kind of earth, and which is

on this account more frequented by earth-worms and

ground larvae. In a state of nature the mole is the

regulator set over these ; and, as it has to perform
more severe labours in the procuring of its food than

any other known animal, it is both in instinct and in

structure better adapted for this purpose. Of all

animals the mole is the most ravenous and the most

impatient of hunger, so that a very brief suspension
of feeding works it into an absolute frenzy ; and if

two moles are shut up together, for even a very short

time, without anything to eat, they speedily engage
in desperate combat, and never desist until one is

vanquished, and then the conqueror instantly begins
to make a meal of the other. Among animals inha-

biting the surface of the ground in the ordinary way,
this would be reckoned a very cruel disposition ; but

when we consider the habits of the mole, and the

mode in which it must proceed in the finding of its

food, we must regard this extreme and ungovernable
appetite as the very perfection of its character. Other
animals have to pursue their food through the air or

the water ; and upon examining them it will be found
that their instinct for food is strong in proportion to

the degree of fatigue which they must undergo in the

procuring of it. The mole has to pursue its food

through the solid earth, and therefore the analogy
requires that its propensity for feeding should be

strengthened in proportion to the labour which it

must undergo. We shall afterwards have occasion

to notice more particularly the structure of their per-
manent covert-ways, or passages which the mole con-

structs for itself under the ground ; but we may in

the mean time mention, as illustrative of the general
fact of its adaptation to the place which it occupies
in nature, that the mole finds no part of its food in

those permanent covert-ways or galleries, but that

every time it eats below the surface (and it does this

for the greater part of its active life) it must bore

through fresh earth, and thus, for a small portion of
its meal, it must undergo more fatigue than most
surface animals require to undergo in the course of

an entire day.
In nature we find that the resource of every crea-

'.ure is in very exact proportion to the necessities of

-hat creature ; and this law is as perfect in the mole,

obscurely labouring under ground, as it is in those

ray children of the sun which wanton in the brightness
if the tropical day. The adaptation requires two
mrts : there must be organs fitted for the work which
* to be performed, and there must be the requisite

mpulse to use those organs. In both these respects
'he mole is a perfect model of nature's workmanship.
'ts organisation is more complete in what may be

called dead strength than the organisation of any
other animal with which we are acquainted ; and the

appetites which impel it to labour, and the senses
which direct it in its labours, are of a very high order.
We have already said that the cravings of hunger in

the mole are frequent and violent, beyond all example
in animated nature ; and it will immediately be seen
that, in an animal which has to bore for perhaps
several yards through the solid earth in order to pro-
cure a single worm, this very strong impulse is neces-

sary for putting it into motion. But the impulse is

only as it were the mere beginning the stimulating
cause of the mole's operations. It is essential, and
without it the guides and the organs of working would
be vain and useless, but so would it be an idle torment
to the animal without them. In considering only its

underground operations, sight would be of little use to

the mole, though, as we shall afterwards have occasion
more particularly to remark, there are seasons and situ-

ations where the use of this sense becomes necessary
to the common mole. Smelling and hearing are the
two senses which are most essential to an animal living
under ground, and digging along the solid earth for

its food : and it is perhaps no exaggeration to say
that in both of these senses the mole is more highly
endowed than any other animal with which we are

acquainted. It is probable, indeed, that there is in

this animal a more general sense than either of these

two, and one which, as it has not "a local habitation"
in any specific part of the animal, has not "

a name"
in the vocabularies of describers. But, notwithstand-

ing this, the existence of the sense is not in the least

doubtful. The fur of the mole is the most delicate,
and the most abundant, surface for surface, which is

found on any animal. Fur of every kind may be

regarded as a species of organ of what is called touch,
not in the mere pile of the fur certainly, but in the
sensation which is instantly communicated to the
root of the fur, as we find in many animals, and espe-

cially in those whiskers of nocturnal animals which

guide them in their rambles. Upon the same prin-

ciple there is no question that the exquisitely delicate

fur of the mole, which yields to a touch quite imper-
ceptible by us, is one of the finest organs of feeling
in the whole animal kingdom. Nor is there any
doubt that this fur communicates to the owner the

slightest concussion of the earth over its nest or its

gallery, without any assistance from the allocated
senses of hearing and smelling, how acute soever they
may be for their particular purposes. The produced
nose of the mole, and the large development of the

olfactory nerves, are proofs that its sense of smelling is

exceedingly keen ; and, though an external concha
or shell to the ear would be an incumbrance to it in

its operations, there is no doubt that its hearing is

very acute, for its internal ear is remarkably well

formed. This, however, is a portion of the physiology
of animals upon which we require to exercise no

ordinary degree of caution. In all cases we are apt
to take ourselves as models ; and, as we are adapted
only for the exercise of our senses in the free air, we
are very apt to judge in our manner of those animals
which dwell in the waters or in the earth, and as such
have very different media through which impressions
are communicated to them. In consequence of this

we are very apt to impute to some single sense having
specific organs and a local situation, that impression
which is in reality conveyed to the whole body of an

animal by the element in which that animal resides.

Q2
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It is not easy to form a correct estimate of the

senses of the mole by any analogy drawn from ani-

mals which inhabit the free air and enjoy the light ;

and as we are apt, in all our judgments of animals, to

carry this analogy along with us as the standard of

our judgment, we are apt to err in the case of so very

singular an animal as the mole, unless we use the

greatest caution, and throw the case upon its own
individual facts a mode of proceeding which is most

essential to the naturalist in evidence.

That the mole possesses senses different from

those of animals which live above ground and enjoy
the light, is undoubted ; but what those senses are, it

is impossible for us to determine to a minute shade.

We call them hearing and smelling, and there is no

question that both of these senses are very acute in

the mole. It really seems, however, that naturalists,

even those of most commendable zeal and ability, are

apt to lay too much stress upon those localised senses,

and to neglect, or leave out of their estimate, that

more general, and, as one would say, more primary
sense, which belongs to the whole frame of the ani-

mal, and not to any particular organ. This is the
" muscular feeling," of which some account will be

found in the article MAMMALIA ; and as it is the real

foundation of every species of animal feeling and

perception, whatever may be its immediate organ, we

ought to make it the very foundation of all our spe-
culations and judgments with regard to the senses of

animals, whatever may be the form and development
of the organs of those senses. We have already re-

marked, that the fur of the mole is well adapted for

communicating every species of impression to the

system of the animal ; and we may now add, that the

naked parts of .it appear to be fitted for the same

purpose. It is true, that the snout of the mole is

cartilaginous, and that the under sides of the paws
are covered with callous rather than a delicate and
flexible skin. But these are matters of minor import-
ance, because the fact of feeling depends not upon
the mere external part so much as on the internal

one with which that is connected. We have a strik-

ing example of this in the ox. A blow on the horn

of that animal, though it does not of course inflict

any pain, and not in the case of a mere blow any in-

jury upon the horn, is yet more severely felt, and
causes more acute anguish to the animal, than a blow
with the same instrument, and struck with the same

force, upon the muscular parts. It is indeed a re-

markable fact that the muscles of animals, which are

pre-eminently their working structures, are really the

parts which suffer the least from blows and bruises,

and that tendon, and especially the periosteum of

bone, are vastly more sensitive than flesh. Knowing
these facts, and it is necessary that every student of

nature should know them, we must be cautious before

we come to any positive or general decision as to what

part of an animal can, and what cannot, feel acutely.

Upon this principle it is highly probable that the

callous skin of the mole, and even the roots of its

paws, large and hard as those organs are, conspire
with the fur, and the organs of hearing and smelling,
in helping the animal to delve its subterraneous way
after its food. Still there is something very curious

in the matter. The larvce of the ground insects, that

is, those of the cockchaffer and others, which are so

exceedingly destructive to vegetation in fields and

meadows, do not appear to be possessed of much sen-

sibility, and therefore it is natural to suppose that the

mole should be able to come upon them unawares.
The earth-worm is, however, an exceedingly sentient

creature, both as respects changes of the atmosphere
and concussions of the earth. Heat and cold, drought
and moisture, the beating of the earth, the tread of a

heavy animal, and almost anything which produces a

change or a disturbance, puts the earth-worms in

motion. It is therefore not a little singular that

these very earth-worms should form the principal
food of the mole, and that it should obtain a sufficient

number of them to repay the labour of its digging a

mine after them in the earth. To this mine we shall

afterwards have occasion to revert, and we shall then

remark on the curious similarity which there is be-

tween the mining of moles and the mining of colliers ;

but we are in the mean time speaking of the general
habits of the animal, and its general adaptation to

that singular place which is assigned it in nature.

From the time of Aristotle downward there have
been mistakes respecting the sense of sight in the

mole. There is no question of the accuracy of all

that is stated by Aristotle respecting every animal

which came under his observation, and perhaps he is

more to be relied upon than any naturalist of the

long period which intervened between him and our

illustrious countryman, Ray. There is, however, one

caution to which we must carefully attend if we
would avail ourselves of the accuracy of the great
Grecian naturalist , and this caution is especially

necessary in the case of the mole. In Italy, in Greece,
and in other parts of the south of Europe, there is a

mole resembling the common mole in form and man-

ners, but which is to all appearance blind. It has eyes,

indeed, but they are the most rudimental eyes with

which we are acquainted, being not larger than grains
of mustard-seed, and having the skin over them with-

out the slightest separation or opening of eyelids. It

is true that we are not warranted in predicating abso-

lute blindness of the animal, even in this case ; be-

cause it is impossible for us to state precisely the

degree of development which is necessary before an

eye can see. We know that if a well-developed eye
which is habitually used in daylight were to be re-

duced to the state of the eyes of this southern mole,

it could not by possibility see ; but still this gives us

no positive criterion as to the quantity of develop-
ment in an eye which is absolutely necessary for the

function of vision. Thus we are thrown upon the

facts of the particular case ; and experiment has

clearly decided that the common mole not only sees,

but sees well, though in the case of the mole of the

south of Europe, which has no external opening to

the eyes, the fact has not been decided.

There is a passage in Shakspeare's Romeo and

Juliet, which has been quoted by almost every de-

scriber of the mole since the time which Shakspeare
wrote. But, notwithstanding the number of times

that tkis short passage has been quoted, we shall

quote it again for the purpose of doing justice both

to the mole and to Shakspeare. How he came by
it is not for us to say ; but it is certain that Shak-

speare was acquainted with a fact in natural

history of which professed naturalists were ignorant

for a long time after his death. The passage to which

we allude is as follows :

" Pray you, tread softly, that the blind mole may not

Hear a foot fall!"

The scene of this passage is laid in the neighbour-



MOLE. 245

hood of Venice, and the mole of that country is the

blind one ; but how he came to know that the moles
of that country have the eyelids unopened is a ques-
tion which we cannot solve. The probability is that,

like most others, he had taken his notions of the

animal from the description of Aristotle, or rather

from the popular opinions grounded upon that de-

scription ; and that, as Aristotle described this blind

or southern mole, the mole of authors and also of po-

pular story, in the time of Aristotle, was the southern

mole, and nof the common mole as found in this

country ; for our mole has not only eyes, but very
brilliant ones, though they are very small.

That the mole of the more temperate and cold

districts of Europe should have its eyes capable of

being opened, and that the mole of the warmer parts
should not, is a curious fact in the physiology of the

two animals ; and we believe that there is a corre-

sponding difference in the habits of the animals. The
southern mole, or blind mole, as it may be called in

contradistinction to the other, is never, we believe,
found on the surface. The soil of the Apennines,
where it is understood to be more abundant than a.ny-
where else, is always full of worms, of larvae, of ground
insects, or of all of them, and therefore the mole
finds under ground a constant supply for its voracious

appetite, and consequently it is never forced to come
to the surface. Our mole, on the other hand, is some-
times starved out in its subterranean pastures, and

compelled to come to the surface to feed upon what
it can find there. When above ground it is rather

dexterous in the capture of the smaller rodentia, and
even of birds, which it tears open and devours with

the greatest voracity. Indeed its ultimate attack

upon them is an effort of frenzy, comparable on a

small scale to the spring of the lion or the tiger, and
if once it can lay hold, there is scarcely any possi-

bility of shaking it off. Birds, when it can surprise
them, are an easy prey, and so are the different

species of field-mice. Rats are, however, more un-

toward customers ; and, though a hungry mole very
readily attacks a rat, the rat defends itself so stoutly
that the battle is usually a drawn one, or rather it is

more a matter of chance than of superiority which
shall gain the day, for they never desist until one is

killed, and whichever may be the victim, the van-

quished is eaten as a matter of course. Those surface

excursions of the mole are usually performed during
the night. This, however, is not always the case ;

for the appetite of the mole goads it on so forcibly,
that it will brave all circumstances in order that it

may feed. Hence, at peculiar seasons, especially
when the autumnal droughts have sent the worms far

below the surface, the mole is often found prowling
about in daylight. It proceeds stealthily through the

grass, in consequence of the softness of its fur and
the slowness of its motions upon a level surface, and
therefore it is not often seen by human beings. Dogs
of keen scent find it out however ; and sportsmen,
especially if their pointers are not highly bred, are

sometimes apt to find them standing at a mole instead

of more noble game.
The fact of the mole standing alone in its economy

(for, with the exception of the blindness alluded to,

there is hardly any difference between the two spe-
cies), it is one of the most interesting animals in the
whole class of the mammalia. It is one which cer-

tainly disfigures the surface of the ground, and spoils

many of the operations of the farmer and the gardener.

At the same time we must not come to too hasty a

judgment against it on the whole. In wild nature

there is no question that it is an exceedingly useful

animal, and it is very doubtful whether the persecution
with which it meets in cultivated places is altogether

judicious. There is no doubt that human cultivation

by being artificial, in a great measure alters the state

of things, so that many of the children of simple
nature, which are very necessary there, are not re-

quired, or even become nuisances where man culti-

vates. Still, it must be borne in mind that cultivation

can never be rendered wholly artificial ; but that

whatever man does in the way of art, he must still

leave far more to be done by nature. This con-

sideration ought to give him a feeling for all that is

natural about him, and make kirn consider well whe-
ther he may not destroy any species of animal be-

yond the limit to which his artificial cultivation

extends
;
for if he does this he may rest assured that

he is destroying the balance of nature, and thereby
doing a mischief to himself.

There is no doubt that the portion of full-grown

vegetables, and also of those in a moderately ad-

vanced stage of their growth which is in the gpound, is

much smaller than that which is in the air ; but, ex-

cepting in those countries where the mole is not

wanted, and therefore not to be found, the portion of

the vegetable which is in the soil is most essential to

it, and without it the portion above the surface would

instantly perish. In such places, too, the beginning
of all vegetation is in the soil ; and though nature

has adapted matters so beautifully, that, generally

speaking, the insect tribes are dormant at the season

when the seeds of vegetables are sprouting, yet there

are some which germinate at the time when insects,

more especially the ground larvae, which are exceed-

ingly voracious, are in full activity. The roots of

young vegetables, and the young rootlings of old

vegetables, being blanched by their covering of

mould, are the most succulent parts of the plants,
and therefore the parts which hold out the great-
est temptation to those predatory insects. The
rook, and some other surface feeders, render great
service to man in the destruction of these subter-

ranean spoilers ; but the service which they render

is, as a matter of necessity, confined to the larger

plants, which give indication above ground of the

spoiler that is attacking them below. This takes

place chiefly in the cultivated lands, and not in the

rich grassy meadows, the turf of which is, on some
occasions, so completely cut by the larva? of the

cockchaffer, as that many square yards of it, not more
than an inch thick, may be rolled up like a blanket.

The places where such depredations occur are the

favourite hunting grounds of the mole ; and although,
in the course of its hunting, that animal disfigures the

surface, by throwing up little mounds of earth here

and there, there is no question that it renders the

most essential service to vegetation by the destruction

of the small animals upon which it feeds. On many
points of natural history we are in some danger of

being guilty of what is usually called a hippolytism,
or putting the cart before the horse, and making the

cause and the effect change places ; yet, when we
find two circumstances always in close juxtaposition,

though we cannot decide positively which is cause

and which is effect, we may generally conclude that

there is a reciprocal advantage, and that the one is

necessary to the other. Now, we find that there is
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no mole in the barren grounds, or in grounds which
are so habitually sour that they have a constant

tendency to be covered with moss, to the destruction
of more kindly vegetation. We do not find the
mole in any situation where the soil is very thin ;

and when man habitually turns the soil, either with
the plough or with the spade, the mole departs, as if

conscious that its labours are not wanted. Wherever
we find mole-heaps, mole-hills, and mole-runs, there
is

invariably richer grass upon the surface than there
is in places which the animal never visits. We do
not mean to say that the mole is in any respect the
cause of the superior fertility of those places in which
it is found

; but the mole is chiefly, if not exclusively,
an animal-feeder ; the animals upon which it feeds
all subsist upon the roots or buried seeds of vege-
tables (for there is nothing else accessible to them) ;

and therefore the mole must, from the incessant crav-

ing of its appetite, destroy a vast number of those

spoilers. Whether the disfiguring of the surface,
which results from the labours of the animal, is or is

not compensated by its labours in the cultivated field,

we do not take upon us to determine ; but it is cer-

tain that, in wild nature, the mole is, in temperate
climates, a grand conservator of the more kindly
vegetables ; and, as it is one of the most singular of
the mammalia, it is at the same time one of the most
useful. The mole is, in fact, placed under such pecu-
liar circumstances, endowed with powers so singular
and so great in proportion to the volume of its body,
and furnished with so strong an impulse to activity,
that obscure as it is in its dwelling and its opera-
tions, the judgment of sound philosophy would dis-

pose us to set it down as almost the very c/ief-d'ceuvre
of all the mammalia. On this account, and also be-

cause the animal is both despised and persecuted, we
shall enter somewhat more largely into the considera-

tion of it than we have done into that of more showy
and sunward animals. This account, in order to

make it perfect, will require some systematic arrange-
ment. We shall not formally divide it into sections ;

but the following is the order in which the different

parts of the description most naturally present them-
selves to our consideration : First, the organs of

nutrition, which determine the character of the ani-

mal ; secondly, the organs of locomotion, which point
out its adaptation to the place which it occupies in

nature ; thirdly, the organs of sense, which conspire
with the former ; fourthly, the organs of reproduction,
which are so peculiar that we cannot, in justice to

the subject, pass them entirely in silence, though we
shall touch upon them with that lightness and deli-

cacy which ought to characterise a work intended
not so much for professional naturalists as for general
readers ; and, fifthly, the manners of the animal,
more especially in the construction of its place of

abode, its grand subterranean passages, and the more

temporary mines in which it seeks its food. In all

these we may take the details on the general descrip-
tion rather than on the distinctive notice of the two

species, inasmuch as the manners of both species do
not appear to differ much, except in so far as they
are modified by climate.

In considering the organs of nutrition in any ani-

mal, the teeth claim our first and principal attention,
because more depends on them than on any other

part of the organisation ; and if we study them well,

they enable us to determine the quality, and even to

form a tolerable estimate of the quantity of food

which the animal requires. It is upon this principle
that Cuvier, the most philosophic of naturalists,

founded his classification of animals upon the teeth,

in every case in which it was possible so to found ;

and it is worthy of remark, that, whenever circum-

stances compelled him to abandon this character,
and have recourse to another one, the classification

is loose and imperfect, and it becomes impossible to

arrive at any knowledge of the individual genera
from the characters given to the order. Upon refer-

ring to the article MAMMALIA in this work, the

reader will at once see that this is remarkably the

case in the order Edentata, in which the character,
as dependent on the teeth, is negative, and more

especially in the Pachydermata, in which the distinc-

tive character of the order has no reference to the

teeth.

The mole is one of those animals which possesses
the greatest number of teeth ; and though the ana-

logy is not perhaps absolutely perfect throughout the

whole system, as indeed no analogy of nature dis-

coverable by us can be, still it is true that the vora-

city of every animal increases in proportion as its

teeth are more numerous, whatever may be the struc-

ture of those teeth, or the nature of the food for the

prehension and preparation of which they are adapted.
The mole has eleven teeth in each side of both jaws,
and consequently forty-four in the whole, which is a

greater number than is possessed by the most formi-

dable of the regular carnivora. Counting them from

the middle of the front, there are on each side of the

upper jaw three incisors, one canine, and seven

grinders, of which three are true, and four in advance
of them false. The incisors are small, but they are

arranged with great regularity, so that, in their

edges, they are as keen and trenchant as knives.

The canines are very strong ; they stand much out,

and they are planted in the jaw with great firmness

by means of two roots, the anterior of which is by
much the larger of the two, and goes very deeply
into the jaw so deeply, indeed, that its extre-

mity reaches the nasal bone, which is placed as a
sort of key-stone between the fangs or roots of those

teeth on the two sides. This structure of the canines

gives them a very powerful hold, inasmuch as the

deeply -inserted anterior fang is the point upon which

the tooth would turn, and the tooth will not turn

upon this point without an absolute fracture of the

jaw of the animal. It is in consequence of this that,

when the mole once fastens, it cannot be made to

quit its hold unless its jaws are absolutely broken, or

some severe injuries inflicted on its head. The
three foremost false molars are small, leaving room
for the canine tooth to take effect ; but the fourth

one is large, trenchant in the edge, and approaching
more nearly to the form of a true carnivorous tooth

than the cheek-tooth of almost any other insectivo-

rous mammalia. The true grinders differ little from

those of the other insectivorous carnassiers, only the

points with which their crowns are beset are particu-

larly sharp. The teeth in the lower jaw are the same
in number as those in the upper, but they are dif-

ferent in their arrangement. Here, then, are four

incisives on each side, with one canine, and six mo-

lars, of which three are false and three true. There

is indeed some uncertainty about the system of den-

tition in this lower jaw, some comparative anatomists

being of opinion that the last incisive tooth of the

four is really the canine, and others being of opinion
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that this character belongs to the tooth immediately
behind it. -The fact is, that, though the teeth in the

lower jaw are of a highly trenchant, and even carni-

vorous character, there does not appear to be among
them anything which can be decidedly called a canine

tooth in the proper sense of the term. This is rather

a curious circumstance in the mouth of the mole, in-

asmach as the rest of its teeth are of a more carni-

vorous character than those of any others of the in-

sectivorous mammalia. In consequence of this for-

mation of the teeth, the mole does not kill its prey,
when that prey is warm-blooded, by one decisive

bite, as is the case with the regular carnivora. Its

great strength, and the powerful cross motion which
it has in its fore paws, enable it to master the prey,
and hold it down ; and the first wound which it in-

flicts is that of tearing open the belly of the victim, and

devouring its vitals. Though it has been sometimes
said that the mole will occasionally feed upon farina-

ceous roots, such a mode of feeding is by no means pro-

bable, inasmuch as the digestive organs of the animal

are wholly of a carnivorous character. The stomach
is indeed large for the size of the animal, but it is

membranous, and the intestines have not even a

vestige of a caecal appendage, which is rarely, if ever,

wanting in vegetable feeders. Besides the smaller

inhabitants below the surface of the earth, and mice,
and occasional birds, the mole has no hesitation in

despatching frogs and newts, and perhaps even the

smaller snakes ; but it has been well ascertained that

it will not attack a toad, even though reduced to the

utmost extremity by that hunger of which it is so im-

patient. The cause of this seems to be the peculiar
secretion given out by the skin of the toad, which

protects that most harmless and inoffensive of ani-

mals from the attacks of almost every foe. This se-

cretion is exceedingly acrid, and thus it repels even

the hungry mole, which is, without question, the most

voracious of all animals. Still moles find abundance
of food. When seen, they are always in good con-

dition ; and in places which are suited to them they
are very numerous, notwithstanding the labours of

human mole-catchers, and the disposition which the

animals have to prey upon each other. This dispo-
sition is so great, that two moles of the same sex, or

even of different sexes, except at a particular season,

cannot meet without a combat, which invariably ends

in the devouring of the weaker one by the stronger.
It should seem that there is some provision with re-

gard to this in the ruts or highways which the moles

make, for these are always so constructed as that

only one mole can pass along ; and though the same
common path is sometimes used by several of them,
the weaker ones always contrive to escape into a

side-gallery when they find the stronger advancing

upon them ; and, as no animal absolutely hunts its

own species as regular prey, they by this means
make their escape.
The organs of motion in the moles are as peculiar

and characteristic as any others of their system. The

general form of the feet, and their adaptation to the

subterranean operations of the animals, have been

partially alluded to in a general way in the article

MAMMALIA. It will be necessary, however, to advert

to them somewhat more in detail, in order to enable

the reader to form a correct estimate of this most

singular of all European mammalia. The mole may
be considered as the most perfect type of digging
animals ; and there is no other genus which is so

admirably fitted for making its way under ground.
The anterior extremities that is, the fore paws, or

hands, as we may term them are differently placed
and articulated from those of every other" animal.

They are placed more in advance or nearer the head
than in other animals

; they are very short, but firm,
in all their individual bones ; and they are provided
with very powerful muscles. The blade-bone is long
and slender, presenting some vestiges of spinous pro-
cesses, by means of which it has much more firm

imbedment in the flesh. The clavicle is also both

long and strong, and projects forward, so that the

shoulder-joint, or articulation of the humerus, advances
to nearly the middle of the neck ; and while this

structure enables the fore paws to act more in advance
than if the shoulder-joint were placed as in the other

mammalia, it at the same time furnishes the neck
with a support on each side, by means of which the

pointed and cartilaginous muzzle can bore through
the soil with rapidity and certainty. The humerus
is of a very peculiar structure, appearing as if the
round or medial part were obliterated, and the two
ends of the bone brought close upon each other.

The radius is short, but very stout, entirely separated
from the cubitus ; and the olecranal process pro-
jects as far as the articulation of the arm with the
fore arm, or that which answers to the elbow-joint in

man. The bones which form the hand are very finely
constructed. With the exception of the last pha-
langes which carry the nails, the bones are all remark-

ably short; and though the upper joints have much
motion, the under ones are stiff and firm, and the
hand cannot be bent backwards even to a straight
line. The palm or flat of the hand, or fore paw, is

turned outwards ; so that, when the mole digs, the
earth which it removes is not thrown under the belly
of the animal, as is the case in those animals which

dig by the downward action of the feet in a direction

parallel to a mesial plane. It is thrown upwards ;

and, as the hands really work in advance of the thick

part of the head and body, it is really thrown for-

wards ; and when it accumulates in such quantity as
to impede the operations of the animal, it is forced
to the surface in those little heaps which are usually
found marking the course of moles on their feeding
grounds. These little heaps, which consist of earth

simply thrown out of the way of the animal as lum-

ber, must not be confounded with the permanent
mole-hill afterwards to be spoken of, which is a much
more curious and elaborate structure ; neither must
the fresh heaps which are seen on the feeding ground
be considered as indicating the position of the per-
manent galleries, along which the mole passes and

repasses, and in which alone it can be taken. In

those temporary openings which are made in the

operation of feeding, it would be in vain to set a

mole-trap ; because the mole never passes them a
second time, though they are generally at no great
distance from a permanent galley. The fore paws
of the mole bear some slight resemblance to the hands
of the human subject ; but this resemblance is very
slight, as the thumb and fingers act in the same direc-

tion, and the paw in its general shape bears some
resemblance to a pointed shovel, the most effective

"nstrument for at once dividing and removing the soil

The last bones are entirely incased with large claws,
and the principal bend of which the hand is suscep-
tible is the joints of those, by means of which the

claws are brought so as to form rather less than a
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right angle with the palm and direction of the fore

arm. The mole is not seen when vigorously at work,
because it works under ground ; but there is no doubt
that it works with the claws bent in this angular
manner, because it is the position in which they can
act with the greatest effect. Indeed it is not possible
to imagine an instrument better fitted for its work than

this is, and it would make the very best model for a hoe.

The hind legs of the mole have five toes and five

long claws on the feet, as well as the fore ones ; and

they are well adapted for digging ; but in other re-

spects their structure is not so peculiar as that of the

others. The bones of the pelvis are exceedingly
narrow, and the fore or under part of the pelvis is

open, so that in the female the young do not pass in

the same manner as they do in the more typical
mammalia. There are certain other peculiarities in

the system of reproduction, especially in the female

mole, which are highly interesting in a physiological

point of view ; but they can hardly be described in a

way which would interest the general reader. We
may mention, however, that the female has three

openings to the body, one of which is so completely
closed in the young state that there is no distinguish-

ing the young male from the young female, except

by internal dissection. Both are readily taken for

males, and this is the point which it is desirable that

common observers should know, because want of at-

tention to it has probably led to some erroneous con-

clusions with regard to the relative numbers of the

sexes. Most authors who treat on the mole concur

in stating that the number of females is very small as

compared with that of males. To a certain extent

this is probably the case, but it is doubtful whether
there be any animal in which the number of males so

greatly predominates over that of females as is

alleged of the mole. Moles are monogamous, in as

far as the males are concerned ; and the females are

not only monandrous, but they are so reluctant to

associate that they have to be taken by efforts as des-

perate as those which wived the Roman brigands to

the Sabine women. In those animals which have

the male polygamous, the females are all much more
numerous than the males ; and we are not aware that

in any species of animal the female can be correctly
described as polyandrous. In nature we never find

a disproportion of the two sexes, without there being
some purpose which it answers ; and it is not easy
to say what purpose of this kind could be answered

by a great excess of male moles above females. We
shall, however, have occasion very slightly to notice
" the loves of the moles," which in the describable

part of them are different from those of all other

creatures ; and so we may now content ourselves

with holding up the disparity of the sexes as a point
not completely established. There is another point
which renders the distinction of male and female

moles a matter of some difficulty. The mammas of

the females bear some slight resemblance to those

of the marsupial animals, inasmuch as they are hardly
visible, except when required for the use of the young.
The young too .are produced in a very immature state,

though certainly not rudirnental, like those of marsu-

pial animals. There is no doubt that those peculi-
arities in the structure of the female are given to her

for the purpose of adapting her tor seeking her food

when in the gravid state ; for she must provide for

herself and her young without any assistance from

the other sex.

Of the organs of sense we have already partially

spoken. There is little doubt that, of the senses allo-

cated to particular organs, smelling is the most acute,
and the one upon which the animal chiefly depends
for finding out that food, the capture of which is so

laborious, and the appetite so perfectly ravenous.

The extremity of the snout is drawn out into two

cartilaginous tubes, which lead to various cells, thickly
ramified with the olfactory nerves. This snout, how-
ever, has various other functions to perform. It

opens the earth, and guides the motions of the animal
in digging ; it throws up the earth to the surface,
when it accumulates in such quantity as to impede .

the operation of digging ; it appears to be an organ
of touch ; and it is to some extent prehensile, and
assists the animal in capturing its food, or in forcing
it to the mouth, which is far under this curious organ.
There is no question that the hearing, considered

merely as a local sense, and without reference to the

general sensibility of the body, is very acute ; for,

though there is no external ear, the interior is both

ample and well developed.
Thus, in respect of three of its senses, we must

regard the mole as being not inferior to any other

animal. In respect of smell, it must indeed be the
most acute of any, because of the element through
which it has to bore in quest of the greater part of its

food. It is well known that nothing tends so much
to intercept or take off odours of all kinds, and more

especially animal odours, than fresh mould, of that

rich and loamy nature which forms the richest pasture
of the mole. So well is this known, that those people
of inhospitable climates, who are constrained to live

in great part upon sea-birds, whose flesh is rank, con-
trive to sweeten it by burying it in the soil. The
mole has necessarily to contend against this disad-

vantage of its pastures ; and, as no production of
nature is left deficient for the ordinary overcoming
of any difficulty or hardship that may lie in its way,
we may conclude, as a matter of course, that there is

a keenness of scent in the mole far surpassing that of

any animal which feeds on the surface of the earth.

The hearing we cannot so well understand, because
we have no good instance of the effect of hearing
when both the sounding body and the hearing ear
are in the earth. It is highly probable, however,
from the great development of the labyrinth of the

ear, that the sense of hearing is exceedingly acute as

well as that of smell. That the sight is much less so

is true, though the common mole is not blind ; but it

has no use for eyes in its subterranean occupations,
which consume the greater part of its time ; and as

nature is never prodigal any more than stinted, eyes
to the mole as fully developed as those of surface

animals would be contrary to the general law. We
have already mentioned the mistake in which the

alleged blindness of the common mole has in all pro-

bability originated ; and we shall now add that the

little eyes which it possesses are remarkable for their

brightness, as well as for the apparent perfection of

their structure. When examined in profile, the cornea
or anterior coat of the eye is remarkably convex and

highly transparent, but blackish grey when viewed
in front. The interior coats are deep black, and the

retina is very finely developed. The crystalline lens

is very convex as well as the cornea, which would
lead one to conclude that the mole has eyes of very
short focal length, and which consequently see very

acutely within their range.
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What may be the difference in manners between
e blind mole of the south, which has the eyelids

closed, and our common mole, it is impossible to say,
as very little is known respecting the former. There
must be a difference, however, and analogy would
lead us to suppose that the blind mole remains much
more habitually under ground than the common one.

There are various causes which compel the common
mole to be a surface-walker, and even a swimmer, at

which latter operation it is by no means inexpert ; and
when it swims, its glossy fur takes down little air

bubbles, which sparkle like pearls through the water,
in the same manner as those on the fur of the wrater-

shrews. This power of swimming is absolutely indis-

pensable to the animal, because it runs under ground
yet flooded during rains; and there are instances in

which the failure of food to supply its ungovernable
appetite compels it to cross streams of considerable

breadth. In the summer drought it is reduced to

equal straits, for many of the larvae are then on the

wing, the worms are down below its depth, and the

ground is too much consolidated for its working along
with the requisite degree of speed. It is at such times
that the mole is found on the surface, but never ex-

posed to the full light of the sun. At such times it

feeds on mice and ground birds, the first of which are

out of their holes, and the second are reposing on the

ground by the time that the evening twilight gets

dusky. The mole has thus an opportunity of ex-

ercising its powers as a surface hunter, and also of

obtaining a full meal with less labour than is required
to procure it a scanty one under ground. It is true that

it often perishes of hunger, or of hunger and rage
jointly, before it can meet with a mouse or a bird ;

but, if it does scent the one or the other, it is a crafty,
a daring, and, generally speaking, a successful hun-
ter. It proceeds upon the scent, gliding so softly

through the grass that it makes neither rustle

nor foot-fall until it is close upon its victim, and
then it finishes its work in a perfect paroxysm of

energy.
Intense energy, in every sense in which the words

can be used, is indeed the character of the mole, and
it possesses this in a higher degree than any known
animal. This demands a powerful stimulus and
efficient organs for execution, and we have seen that
the mole is furnished with these in an extreme degree.
All its movements indeed, and all its operations indi-

cate an excess of animation, and that in an animal
which in our common speech we set down as having
little or none. The one of these parts of its economy
not only requires, but necessarily involves, the other.

The food could not be acquired by such labour as a
mole has to perform, were it not for the great energy
and strength of the animal ; and the energy and

strength could not be kept up without the copious
supply of food. It is doubtful, indeed, whether such
an animal as the mole could exist habitually on the
surface of the earth, and exposed to the vicissitudes

of the weather. The supply of an animal must, in

every case, be equal to the waste, and exposure to vicis-

situdes of weather is a much greater source of waste
than one would be apt to suppose, as we find that
animals freely exposed to the open air, even though
spared the labour of finding their food, do not fatten
so readily, or to the extent of those which are shel-

tered. Now, in its common habits, the mole may be
said to be always sheltered, with very little variation
of temperature, and in a situation where there can be

comparatively little drain upon it from the action of
the atmosphere. Thus we see that the place which
has been assigned to the mole in nature, humble
and grovelling as we deem it, is highly favourable to

the development and the maintenance of its animal

powers.
There is another point very strongly established

by the economy of the mole, and that is the con-
nexion between great energy of living power and
the easy destruction of the same. The mole, not-

withstanding the quality which we have mentioned,

perishes of hunger sooner than any other creature,
and less exposure or contingency of any kind is

fatal to it.

The habitation and general mode of action in the
mole are well worthy of study. Except at pairing
time, and that is of brief duration, moles are strictly

solitary, and each one has its own stronghold or
castle. This is very elaborately constructed, and

generally placed against a wall, near the roots of a

tree, or in some place where it is in part sheltered. It

rises with a dome in the form of a conicle, and

having the base three or four times as great as the
altitude above the surface, into which it gradually
fines off so as to drain off the water, and it is so hard
and firm that none can penetrate through. The
interior consists of two galleries nearly circular, and a
circular habitation within. The lower gallery, which
has by much the greatest diameter, is placed nearly
on a level with the surface of the ground, and the

upper one about midway between the lower and the

top^'of the dome : five or six sloping passages lead
from the one gallery to the other, and at least three
lead from the upper gallery to the nest or habitation,
which is placed below the upper gallery, but ra-

ther above the lower one. Those galleries and

passages are not formed by removing the earth and

throwing it on the surface, as the mole does when it

hunts. They are, as one would say, bored in the solid

earth, without the removal of any part of the materials.

In consequence of this they are smooth and hard,
and not liable to be filled up or be disturbed as the
animal moves along. The passages between the gal-
leries, and also those which lead to the nest, are in-

geniously placed, so that one of them never opens
opposite the entrance of another ; and in this way the
castle and its outworks are quite a labyrinth to all but
the builder and proprietor. This very ingenious and

very elaborate structure is understood to be made in

the latter part of summer, and the mole makes it its

regular home and resting-place from the time of the
autumnal rains until the warm season again sets in.

It is generally said that a new one is made in a dif-

ferent place every year ; and, though it is impossible
to establish the fact in all cases, this is by no means

improbable, because the labours of a mole are carried
on with so much vigour and perseverance, that it is

sufficient to exhaust a considerable space of all the

underground prey which it contains in the course of
one season. Much must, no doubt, however, depend
on the extent and nature of the pasture. There is

one peculiarity of the mole's habitation which we have

forgotten to mention, and to which there is some-

thing similar in the burrow of the marmot : imme-

diately under the nest there descends a passage more
free at its entrance than any of the others. This
curves downward to a depth nearly equal to the height
of the dome, and then curves upward again at a little

distance from the nest. The precise use of this is
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not known ; but it may serve either as a sally-port or

as a means of drainage.
We shall suppose the fort constructed in the

manner that has been stated ; but, even though it is,

the labours of the animal may be said to be little

else than begun, unless, indeed, the castle is con-

structed upon, or closely adjoining, a previously-made
run, which is almost always the case where moles are

numerous, and occupy a considerable breadth of

ground. There is one main thoroughfare or high-

way, which is either the one by which the mole

arrives at and constructs the castle, or one made

leading from it ; generally, we believe, it is the for-

mer, unless where a mole breaks ground in a new

place altogether. Besides this, there are other gal-
leries branching out in all directions from the habita-

tion, generally ramified into new branches after a

little distance, and very often bending round until

they come into the main road or roads. Some of

these are sufficiently near the surface for the mole
to throw up heaps at least in the first formation of

them ; and others are too deep for this
; but in all

cases of a second passage along the same gallery the

body of the animal smooths it, and converts it into a

permanent passage. Those passages cross and meet
each other in a variety of directions, and those of one
mole not unfrequently cross those of another. It

does not appear that, even when there is this kind of

territorial interference, the one mole wages voluntary
battle upon the other ; but, if two happen to meet,
there is a mortal combat, and no quarter.
The feeding of the mole is in new runs opened up

from one or another of these galleries, and thus its

distance from the castle always becomes greater and

greater, while the intermediate ground is mined in

all directions. There is thus a very considerable

resemblance between the working of a mole under

ground and the working of a coal-mine by narrow

galleries ; but whether the directors of coal-mining
ever studied the under-ground plan of the mole, it is

impossible to say.
The degree of strength which the mole gives to

its habitation is always very nicely proportioned to

the degree of danger to which it is exposed. In safe

and secluded places the crown of the dome is only a

few inches thick, while in exposed ones it is a foot

or more. It is the same with the main roads, and
all the galleries which are used as permanent pas-

sages. The instinct which regulates those adap-
tations is a very curious one, and quite inexplicable

upon any principle with which we are acquainted.
That it depends upon anything like a knowledge of

the circumstances on the part of the animal, in any
way analogous to our knowledge, cannot possibly be

true ; and therefore, as is the case with all that we
call animal instincts, it is impossible for us to explain
it upon any principles of our philosophy. The very
word instinct might tell us this, and thus spare us

the idleness of wondering about it ; because the real

meaning of instinct is that which proceeds entirely
from the animal itself, and to the cause of which we
have therefore no clue, though we may observe the

phenomena. It has often been observed that when
a mole carries its gallery against the foundation of a

wall, a large stone, or any other obstacle through
which it cannot make way, it turns downwards, up-
wards, or to a side, according to circumstances ; and

that, when it crosses a footpath, it mines more deeply
than when it is approaching or leaving such a

situation. We have even heard it said that moles
work more deeply in places pastured by cattle than

in those pastured by sheep ; but we cannot vouch for

the truth of its instinct extending to this extraordinary

length. Its instincts are so curious, however, and

impressions are made on its senses by means so

different from those that affect us, that our judgments
respecting it must, in all cases, remain very imperfect.

The size of the galleries, even the principal ones,

which connect the castle with the most remote

pastures, are never so large as to admit two moles,

though they are always such that a single one can

move freely along. The hunting run, from which the

earth is thrown up in successive heaps, is at first no

bigger than to allow the animal to squeeze itself along ;

and this tightness assists it in digging, by giving it a
firm hold on the sides of the passage. Should the

run be afterwards converted into a road, which is

very frequently the case, the mole casts up no more

earth, but presses the sides with its body as it goes

along, and thereby gives the passage sufficient con-

sistency for keeping it open. Of course there is an
end to all hunting after the sides of the passage are

thus compressed, and indeed a mole rarely hunts

twice in the same run. On the contrary, its under-

ground food is almost entirely obtained by digging
anew in the earth, so that the animal has need of all

its stimulating appetites. When alarmed, the mole
can proceed along those main roads, which are

worked smooth, with a degree of rapidity far greater
than one would suppose, if the fact had not been

established experimentally by an author of undoubted

veracity. M. Henri le Court, who was driven from

Paris by the horrors of the French revolution,

retired to the country, and observed nature with the

same earnestness and the same unobtrusive quietness
as our illustrious Gilbert White ; and it is a fact

worth mentioning that the great Ray himself studied

nature when in retirement from political persecution.
The French naturalist above mentioned paid parti-
cular attention to the natural history of the mole,

and was the first who threw much light on its habits,

or elevated it to that rank which it is entitled to hold

among the productions of nature. The method upon
which he fell to ascertain the full speed of the mole

was very ingenious. He found a mole road of con-

siderable length, into which he placed straws, inter-

secting the passage perpendicularly, and placed on

the tops of them, above ground, little flags of paper.
When all was ready for measuring the time, and he

had ascertained that the mole was in the road, he

went to a horn which he had placed in the road

more distant from the mole's castle, and then,
" wind-

ing the horn with a hideous cry," as Geoffroy St.

Hilaire says, he sent the mole post haste to its

castle, leaving the worms to their fate. On com-

paring the time and distance, it was ascertained that

the speed of the mole was nearly the same as that of

an ordinary horse trotting ; from which it should

seem that the passion of fear operates as powerfully
on the mole as the passion of hunger ; and this still

farther establishes the character we have endeavoured

to show that it possesses of intense energy in all its

animal action. Whether it may run as fast at other

times we have no means of ascertaining ; but cer-

tainly its motion on the surface of the ground is very
slow as compared with this. Along the run, when at

this velocity, its mode of action cannot be seen ; but

it is understood to be a very curious kind of gallop,
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in which the feet, instead of striking under the body
of the animal, strike outwards laterally against the

concave sides of the run ; and, from the distance

between the feeding-ground and the castle, it is

highly probable that the mole has often to travel

over as much distance in the course of a day as a

larger animal grazing a rich pasture. At the times

when the hunger of the mole is satisfied it retires to

its castle, or other place of repose, and is understood

to remain about five hours in profound sleep after it

has had a very full meal ; and when this sleep is over

it returns to its severe labour with the same violent

energy as before. It does not sleep on the cold

earth, but forms for itself a snug bed of dried vege-
table matter, or sometimes of green leaves ; but it

does not appear in any case to feed upon even the

most succulent roots of vegetables ; for whenever a

mole, in a state of captivity, has had only this kind

of food presented to it, it has invariably died of hunger.
The time of reproduction varies a good deal with

the season ; for moles are so very sensitive, that a

warm season and a cold one, or a wet and a dry,
will cause them to differ a good many weeks ; and
there is a great difference in the time of their produc-
tion in the more northerly and southerly latitudes

which they inhabit. February is understood to be
the average pairing time in the warm places of Eng-
land, two months the time of gestation, and conse-

quently the time of production April ; but, owing to

the susceptibility of the animals to temperature, the

young are often not produced till the summer is

pretty far advanced.
As both sexes live solitary, the pairing does not

take place during winter, when they keep their castles,

nor until they begin to live in what may be called their

summer encampments. Those encampments are

more simple structures than the winter strongholds,
and they are generally made near the extremity of the

former year's working. The intersection of two runs,
which is generally marked by an ordinarj' mole-hill,

is chosen for this purpose, and an excavation suffi-

ciently large for the nest is formed by throwing up
fresh earth in the centre of the hill. Being at a

distance from the castles, and near the unbeaten

part of the feeding-ground, the moles are brought
nearer to each other in their summer encampments,
and it is then that the pairing takes place. At other

times moles shun each other, and at these times the

females are said to shun the males by every means
in their power. This, however, only excites them
the more, which is the true physiological cause of all

this species of shunning ; and, as several males are
often in pursuit of the same female at the same time,

desperate battles of gallantry often occur in the

galleries, and many a mole is said to form a meal for

his rival and mistress jointly. When one succeeds
in capturing the female, he does not actually bury
her in two cross roads ; but he is said to drive her

there, and keep her prisoner, until the cravings of

hunger compel him to take his leave, after which he
takes his departure, and returns no more. The
female instantly begins to construct a nest for her

young, generally, as is said, at the cross roads above
alluded to, and she barricades those ends of them
which are nearest the main roads and castles. This
is said to operate as a sort of taboo upon all well

disposed moles, for it is said to be held sacred by the

rest, and that a certain portion of the pasture near it

is also reserved for the j'emale during that time when

she is least able to perform labours of the usual seve-

rity. The young vary considerably. Four or five is

the number most frequently met with in a nest, but

occasionally there are six, and at other times only
three. It is understood that the nursing lasts till they
are about half-grown, and that they are able to build

castles for themselves by the autumn of the same year.

Many of these circumstances are, however, a little

obscure.

We shall not enter upon a question which has

excited some controversy, namely, whether, upon the

whole, moles do most good or harm ; but in this, as

in all questions of a similar nature, the whole turns

upon the meaning attached to the word good ; and
therefore we would say with the casuist, that " in

wild nature moles are good absolute, but among cul-

tivated grounds and gardens they are good only
secundum quid;" which, logically speaking, throws the

argument upon the quid, which is the " irreducible

case" in reasoning, and therefore always best left

alone. That moles are useful in wild nature must be

true, because they are generally distributed, and also

numerous ; but whether they are or are not injurious,

to man, as a cultivator of the ground, must depend
upon the nature of the individual case. That the

absence of moles does not conduce in any very high

degree to the natural fertility of a country is a fact

established by the case of those countries in which
there are no moles. In Ireland, for instance, there

are no moles, at least none which have been hitherto

seen either personally or in their working ; and Ire-

land, from enjoying more of the warm atmosphere
and dripping sky of the Atlantic, ought, latitude for

latitude, to possess a much more vegetating climate

than Britain. Such, however, is not the fact ; for

whether it arises from the nature of the subsoil, from

humidity, or from any other cause uninvestigated, it

is unquestionable that there is in Ireland a tendency
to run into moss, and ultimately into turf bog, to

which there is no parallel in Britain, excepting in

those high and cold places of the north which lie

above or beyond the ordinary haunts of the mole.

We do not mean to say that the mole is the preventive
of those consequences in England ; but we do mean
to say that the presence of the mole is an evidence

of soils fitted for growing the most kindly grasses, and
that such soils are always the richer the more abun-

dant that the moles are in them. Where the soil is

cold and sour, from impenetrable under-strata of clay
or gravel, into which no worm can penetrate, and
where water, impregnated with salts of iron, literally
corrodes the surface, as it always does in such places,
we never meet with a single mole-hill or run ; and, if

by chance a worm is found, it is blanched and tough,
so as hardly to be eatable by the most hungry crea-

ture that feeds upon such food. If, indeed, one wishes-

to form an accurate judgment of the value of lands-

without trusting implicitly to the tests of land doctors,

who are all more or less given to quackery, there are

few better criteria than the presence or the absence of

moles or mole-runs. Following the analogy of nature,

which is no bad guide in such cases, we would be

strongly induced to believe that, whatever it may be,

there is really some connexion in usefulness between
the very rich ground and the mole. In a state of

nature we find them together ; and as the mole,

though it may disfigure the uniformity of the surface,

never by any chance turns its pasture into a waste,

or lessens the quantity or vigour of surface vegetation,
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we are inclined to the belief that, in places in or

nearly in a state of nature, the mole must be a very
useful animal, whether we may be prepared or not

prepared to say in what its specific use consists. The
usual ground upon which its advocates take their

stand is the drainage effected by its runs, and the

loosening and turning up of the soil by its heaps and
hills. We do not think that there is much, or any-

thing, in either of these. They are too exclusively
formed upon human contrivances for being at all

applicable in wild nature. It is true that we have

often seen a mole-run upon a slope discharging water

like a copious spring. We also know that the earth

thrown up in mole-heaps is finely pulverised, and

remarkably well adapted for the renewal of garden
beds, or for a top dressing to the ground in which the

heaps are cast up, if spread at the proper season.

Such circumstances, however, prove nothing. The
water which flows off by the mole-run would very

speedily run off the surface, or soak into such soil as

moles work; and reducing a portion of the earth by any
other means would answer just as well as the heaps.
The fact is, that the mole /follows the law of all the

other carnassiers, and is valuable for what it consumes,
not for what it does in the way of any kind of labour.

It is unquestionable that the labours of the moles are

valuable only in so far as they destroy the under-

ground animals, which feed principally upon the roots

of vegetables, or as they destroy the ground mice,

which, however, are not so destructive, at least to the

farmer, as those mice which attack corn after it is in

the rick ; and voracious as the moles are, and ample
as is the quantity of food which a single mole re-

quires, their structure and habits alike prevent them
from performing any very important service in this way.
The enemies of the mole have generally had prac-

tice along with them ; and thus, in the haunts of

an expert mole-catcher, the trade of destroying them
is not an unprofitable one ;

and there is no doubt that,

under peculiar circumstances, it is useful as well as

profitable. In Holland, and also in some parts of

England, though to a less extent, the mole sometimes

does injury by mining through dams and fences, and

so letting out or letting in water in places where it

is not required. In such situations, and also in lawns

and gardens, where it is desirable that the surface

should not be disturbed, there is no question that the

operations of the mole run counter to the operations
of man ; but in wild places, especially in woodlands,
it is very probable that the operations of the mole

ought not to be disturbed, nor is it at all unlikely that

many a mole-catcher receives his fee for destroying
a mole in a situation where its labours are far more
useful than his own. Some of those mole-catchers

are very expert in their business, and capture a vast

number in the course of the season. Mr. Bell, in his

work on British Quadrupeds, now in course of pub-
lication, in a very clever article on the mole, gives an

account of the success of some of those mole-catchers.

He mentions, among others, a Mr. Jackson, who seems

to have paid more attention to the economy of his

game than most persons of his craft, who for five-and-

thirty years has been destroying them at the rate of

about twelve hundred a year. It appears from the

accounts given by Jackson that the moles make pro-
vision for obtaining a supply of water without the

necessity of any surface travelling. If there is a pond,
a ditch, or any other permanent supply of water

within a moderate distance of the feeding grounds,

.

H
they open a passage to it, with branches, so that cue

of the colony may reach it by turns, without an

chance of collision with his neighbours. The same

authority mentions that, if such a supply of water is

not accessible, the moles dig wells in various parts ol

their runs, and carry them to such a depth as that

they can command a permanent supply of water at

the bottom. Le Court, who has been already alluded

to, was perhaps, however, the most successful of all

mole-catchers that ever embarked in the profession ;

for, though his labours did not extend over a very
great breadth of country, he contrived, for five

months running, to catch at the rate of twelve hun-
dred moles in the month. He caught them at all

seasons and under all circumstances ; and sometimes
he caught the female mole when in season, and found

the attachment of the male so strong that it was

literally starved to death beside the trap ; nor was he
less successful in training others to the capture of

these animals, so that, though we are greatly indebted

to him for information on the subject of moles, the

moles themselves, as a race, are under no very parti-
cular obligations to him. He had studied the subject
so long and so intimately, that he knew at once, from

the aspect of the ground, and the sound which it

emitted when struck by a hoe or mole spade, whether
there was or was not a mole-run under it. He also

knew the time at which to place his traps so as to

make sure of his victims, and seldom failed in any
one attempt.

The mole-traps used by Le Court were not of the

same form as those which are chiefly made use of by
mole-catchers in this country. With us the mole-

trap is but a clumsy instrument. It consists of a

little wooden cylinder, or frequently of a simple bit

of board, with two grooved hoops applied to the under
side. This instrument is let into the ground, so that

the opening of the cylinder or of the hoops answers to

part of the mole's run ; and in either case there are

placed two gins or nooses, which lie in grooves of

the cylinder or the hoops, and are connected with a

piece of stick outside on the surface of the ground,
which answers the purpose of a spring. When free

to act, this spring draws the nooses tight enough
against the upper part of the cylinder, or against the

board, for holding a mole in confinement in spite of

its utmost effort to get free; and to prevent this from

taking place there is a peg on the under side, which
confines the end of a bit of string, and so prevents
the stick from pulling the gins until this peg is re-

moved. This peg is so placed as that the mole shall

strike it with the greatest lever power, and drive it

from its place ; and while, when he " comes thunder-

ing on," in his career to rest or to feed, he loosens

and drives out the peg, he as invariably fastens him-

self beyond a mole s means of extrication. Clumsy
mole-catchers, in their zeal to make the spring of the

trap strong enough for catching powerful moles, some-

times contrive to make it catch only itself; and at

other times they place it in so bungling a manner
that the mole easily gets his snout under it and bores

it out of the ground, and, if moles are capable of

laughing on such occasions, laughs in his sleeve at

the bungling conduct of his intended destroyers. We
know not whether this may at any time happen to

the regular and more celebrated professors of the

mole-catching art ; but as one passes over grounds
where mole-traps have been set with industry, if not

with skill, it is no uncommon sight to observe half
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the traps dangling at the tops of the released springs,
with not a mole in one of them.

Le Court's traps were of a construction somewhat
different, and contained the springs on the under side,

so that they could not be jerked out of the ground.
The springs were of steel, so formed that when free

to act they crossed each other with considerable force,
and held the mole against the board to which they
were attached. When set, those springs were kept
apart by means of a lozenge-shaped piece of iron, the

two points of which bore against the insides of the

springs, but which was so slightly held in its place
that a mole could not strike against it without in-

stantly displacing it, and as certainly being secured

with the springs. Mr. Bell mentions that the mole-

catchers of this country have made some improve-
ment in this species of instrument ; but in much-fre-

quented runs he deprecates the use of a box trap for

catching moles alive, because, when more than one

get into such a trap, they kill and devour each other.

If the simple destruction of moles were the only ob-

ject in this case, this cannibalism would be of no con-

sequence ; but of course the mole-catcher is paid in

proportion to the number which he produces. We
know not what vestige the victor mole may leave of

the vanquished one after the feast of skulls is finished ;

but very probably they cannot be much worse than
the famed cannibal cats of Kilkenny, which left the
" two tails and a bit of claw

"
as evidence that there

had been more than one at the fight and the feast.

If this is the case, we think the fact of the moles

eating or not eating each other is one of very minor

importance ; because, if the brush is evidence that a

fox has been killed, the tail ought to be equally good
evidence in the case of a mole.

We must, however, leave the general description
of these animals, interesting though they are, and

very briefly notice the two species, than which we
are not aware that any others are found in any part
of the world. It is true that those describers who
are fond of multiplying species have contrived to

manufacture several out of the common mole, because
that animal is subject to considerable variations of

colour. Some are found perfect albinos or white
all over, others are found yellow; some are found ash-

coloured, and some spotted or mottled with different

colours. We have not, however, the slightest evidence
that any one of these is a species, or even a perma-
nent variety capable of transmitting any one of its

variations of colour to its posterity even in one gene-
ration. In breaking up lea in some parts of the

country, especially when it is done with a deep furrow
and the ground friable, moles are often turned up in

considerable numbers, both in the mature and the

y.oung state ; and, though we never saw one perfectly
white, we have seen them of a pale ashen colour,

interspersed with others of the usual dark hue. Those

deep ploughings of their grounds, which destroy cam.p
and highway and castle, are of course sad catastrophes
to the poor moles, worse in all probability than earth-

quakes to human beings; and ihough.in the moment
of their disturbance, they would bite, and bite keenly,
they very speedily perish after their exposure to the
air. From this obvious blending of the different

colours in the same locality there is no reason to

doubt that they are all the same identical species,
and that there is really no mole in Europe except
the two species to which we have alluded. As little

does it appear that there are any other species of

true mole in any part of the world ;
for the golden

mole of the Cape, the musk rat of Russia, the star-

nosed mole of North America, and various other

allied genera, some of which have occasionally been
called moles, differ in more respects than mere spe-
cific ons from the moles properly so called. We
shall therefore restrict them to the two species to

which we have alluded, and of which we shall now
give a very brief notice.

COMMON MOLE (Talpa vnlgarii). This animal is

so common in most parts of the country as scarcely
to require any particular description. It is known

by various names in different districts.
"
Mole,"

which is its common modern English name, is obvi-

ously a contraction of the older one, which is not an
unusual way of changing names. The old English
name is

"
rnouldiwarp," or "

mouldwarp," which simply
means that which turns or casts up the mould or soil.

In different places the pronunciation is different. In

many parts of Scotland it is the "
moudiwort," in

others the "
moudiwark," and in others again it is

simply the " moudie." All these are, however, the

same word, differently pronounced or contracted, and

they all have the same meaning. The intermediate

authors sometimes call it
"
moule," and that as well

as " mole
"
are simple allusions to its working in the

mould or earth. We also call an embankment .of

earth a "mole;" and the word "mall," which is

applied to a walk cast up or elevated above the

mean surface so as to be dry, is still the same

original word. In those parts of the midland

counties, especially along the slow-flowing rivers

which discharge their waters into the Humber or the

Wash, there is a process for the improvement of

land which is still called "
warping ;" and though it

is really a depositation of mud, and not a casting
of it up, it is also derived from the same Anglo-
Saxon verb "

Wcorpan"
"
to turn or cast up." This

process consists in allowing the tide or flood, or both

together, when loaded with matter which is known
to be useful to land, to flow over the low grounds,
and remain there till it deposits its load, after which
the water is allowed to drain off, and this produces
a new surface soil, bearing some slight resemblance
to what would be obtained by the spreading of mole-

hills. These etymologies show the attention that the

common mole attracted even in comparatively early
times. The whole length of the common mole is

nearly eight inches, the head being about an inch

and seven lines, the body three inches and seven

lines, and the tail one inch and two lines. The teeth

are six incisives above and eight below, all of equal

length. Two canines in each jaw ; eight false mo-
lars above and six below, and six true molars with

tubcrculated insectivorous crowns, making in all

twenty-two teeth in each jaw, and of course forty-
four in the whole. The body is thick and massy for

the size of the animal, and of an oblong form, with

very little distinction of neck, in consequence of the

advanced position of the shoulder joints, to which we
have already alluded. From the shortness of the

legs, and the peculiarity of their articulation, the

whole under part of the animal may be said habitually
to touch the ground ; and the edges of the fore paws,
that is, the inner edges, the very opposite of what
takes place in the sloths and ant-eaters, are ap-

plied to the surface. The head, though thick and

strong towards the neck, tapers gradually towards
the muzzle ; and that organ has a great deal of
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muscular power as a digging instrument, and not a

little as a prehensile one. The eyes are exceedingly
small ; and even when the animal has occasion to use

them, their lids open but a little way, though the eyes
themselves are bright and shining. All the teeth are

remarkably sharp, and more especially the canines,

by means of which, though the mole does not kill its

prey in the business-like manner of the true carnivora,

it very speedily tears open those animals which it

masters while yet alive, and devours their vitals ere

they have ceased to feel pain. The incisive teeth are

small, but bite very keenly, and the false grinders are

shaped like the canines, only much smaller, and they
use these in tearing. The true grinders are broad,

and have many tuberculous prominences for dividing
the food ; but there is no proper grinding motion in

the jaws. The fore feet are accordingly stout, and
formed and used in the manner already explained, the

carpus being wholly, the metacarpus partially con-

cealed under the fur. This fur is very short, delicate,

and silky, and being inserted perpendicularly in the

skin, and not sloping in one direction more than in

another, it is not ruffled by any action of the animal

against the earth through which it works. The colour

may, generally speaking, be said to be deep black ;

but it is so far iridescent that it shows different

colours. If seen from the side toward which it is

bent, it is velvet black without any reflections, whereas,
if seen from that toward which it is bent, it is glist-

ning grey. In different lights it shows various shades

of colour intermediate between those two extremes ;

and though it does not under any circumstances dis-

play the brilliant lustres of the golden mole of the

Cape, the whole of its hair has metallic glosses. The
tail of the mole is scaly, but the scales are inter-

spersed with longer and stiffer hairs than those on

any other part of it, with the exception of the whis-

kers. The skin of the mole is an exceedingly delicate

and beautiful fur, and by no means without durability ;

but the individual skin is small, and it is not easy to

procure a sufficient number for any other than trifling

articles.

The Blind Mole (Talpa c<eca). In its general

habits, this animal does not appear to differ much
from the common mole, though, as we have already

said, it is but rarely seen, and altogether an exceed"-

ingly obscure animal in its habits. So far as we know,
it has never been met with to the northward of the

Alps, or indeed almost anywhere but in the Apen-
nines, though there is no doubt that it is the mole

described by Aristotle.

Their distinctions are structural, however, and, as

such, they are sufficient to warrant us in regarding it

as a different species. It is probable that it may be

found in other parts of Europe besides those in which

it has hitherto been actually found, because it does

not appear that there is any circumstance connected

With it which necessarily confines it to climates

warmer than those inhabited by the common mole ;

and this is rendered the more likely by the fact of

its being found among the mountains rather than in

the low countries. It is smaller than the common
mole, being about a fifth part shorter from the muzzle

to the tail, and its snout is more flattened in propor-
tion. Its colours and general aspect are, however, so

like those of the common mole, that a casual observer

can distinguish but little difference between them.

The characteristic differences are in the incisive teeth

and the eyes. In the common mole these teeth are

all of equal length, whereas the blind mole invariably
has the two middle ones longer than any of the rest.

The eyes of the common mole are small, and the

eyelids open only as a little slit ; but the eyes of this

one, though supplied in nearly the same manner as

those of the other, are little else than rudimental ;

and, instead of being a slit, the opening of the eye is

like a mere pin-hole, through which the eye cannot
be observed without the most careful examination.
But even this circumstance does not warrant the
conclusion that this mole is absolutely blind, because
we are unable to tell what is the minimum size aper-
ture through which an animal can see. We want
farther information respecting the economy of this

species, and the points in which it differs from the
common mole; and, indeed, the habits of both
moles are so different from those of most other

mammalia, that few subjects better deserve attention

from the observers of nature.

MOLE -CRICKET (GRYLLOTALPA VULGARIS,
Fabricius ; GRYLLUS GRYLLOTALPA, Linnajus).
The very expressive English name of an insect be-

longing to the family of the crickets (Achetidfc], but

having the burrowing habits of the mole, its fore legs

being very similar in general form to the fore feet of

that quadruped. We have already, in the article

CRICKET, given a general account of the habits of

this insect ; but a few additional particulars from
more recently published works will not be thought
out of place in mentioning the insect in its alpha-
betical situation. Unlike the majority of the

crickets and Gryllidas, the female mole-cricket is un-

provided with an exserted ovipositor, so that it is

difficult, on inspecting the abdomen of a specimen,
to ascertain to which sex it belongs, the same num-
ber of segments being found both in the male and
female. The wing-covers, however, furnish more
certain proofs, the disc in the male being more closely
reticulated with nervures ; there are also one or two
cells at the base, which are, moreover, larger in the

males than in the opposite sex. It is a curious cir-

cumstance also that a genus so extraordinarily formed
as this is should be distributed nearly over the entire

surface of the globe. The species are but few in

number, but widely extended. The common mole-
cricket is exclusive to Europe ; there are several

American species; Africa and Asia are also inha-

bited by them ; and there are at least two found in

New Holland. It still remains to be proved whether
the north of Africa possesses the common European
species, a peculiarity in geographical entomology

Gryllotalpa vulgaris.

exhibited by various other insects. They seem to

prefer cultivated spots, such as kitchen gardens, corn

fields, &c., digging a deep cell in the earth, to which

they retire during the winter, and which communi-
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rates with the surface by a vertical gallery, from

whence it excavates various other passages. That

they are very destructive to vegetation where they
take up their abode is certain, although it is a matter

of dispute whether it be by feeding upon the roots, or

merely by burrowing round them, that this injury
is produced. M. Feburier, who has paid much at-

tention to these insects, and has published a long
account of them in the Nouveau Cours d'Agriculture,
vol. v., p. 163, gives the following reasons for be-

lieving that the insect is carnivorous: Its galleries
are more numerous in places where the ground con-

tains the fewest insects, which of course it is com-

pelled to hunt after more extensively ; and in gardens
where the vegetables are planted in regular rows,
and in which the weeds are carefully extracted, the

galleries of the mole-cricket do not run from plant
to plant, but pass indiscriminately at the sides of the

plant or over its roots, destroying them only where

they happen to be very tender, and to lie in its way.
Moreover, if the beds be manured in the neigh-
bourhood of the mole-crickets, they soon make
their way to the manure, especially if it be cow-

dung, although there be no trace of vegetable to be
seen in it. It has indeed been said that this pro-

ceeding had for its object the deposition of its eggs
in a situation where, subjected to greater heat, they
would hatch the more quickly ; but on the other

hand it is certain, that they prefer hard ground for the

reception of their nests, and that, if the beds are not

hard enough, they will burrow into the paths ; hence
M. Feburier concludes that it is only for the pursuit
of the insects which frequent the manure that they

approach it. Having placed several individuals

together, one of them was devoured by the

rest ; and the structure of the mouth seems also to

indicate carnivorous habits. Mr. Gould also fed a
mole-cricket for several months on ants. On the

other hand, from some observations published in the

second number of the Revue Agricole, we learn that

dahlias and some other plants have been ascertained

to be attacked by these mole-crickets at the roots,

and not only perforated, so as to allow a passage to

the insect, but the interior of the stems also consumed
to a considerable height, and the plant entirely cut

asunder. M. Turpen, also, having placed three

mole-crickets in a box of earth with a leaf, during
the day they buried themselves, but on opening the

box at night tiiey were found occupied in devouring
the leaf, and the same was observed the two next

nights ; but on the fourth the largest individual killed

and devoured the other two ; hence it is beyond a

doubt, that the mole-cricket is both herbivorous and

carnivorous, and that we have good reason for attri-

buting to it at least a great proportion of the mischief

which is laid to its charge. The situation where they
reside may be known not only by the yellow and lan-

guid appearance of the vegetables, as well as by the

little elevated ridge of mould which they cast up like

the field-mouse rather than the mole, in the imme-
diate neighbourhood of their central burrow. Various

plans have been suggested for their destruction, but

they seem to be quite impracticable to any extent,

especially as the reproductive powers of the insect

are very great. It must, however, be regarded as a
rare insect in this country.
MOLORCHUS (Fabricius). A genus of coleop-

terous insects, belonging to the section Tetramera,
and sub-section Longicornes, having the elytra very
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short like those of a StaphyKnus, and considered by
Latreille and some other authors as synonymous with

the Linnsean genus Necydalis, which see.

MOMORDICA (Linnaeus). A genus of climb-

ing plants, natives chiefly of India. They are mostly
annuals, and belong to Cucurbitacea:. The M. clate-

rium, or squirting cucumber, belongs to this genus,
and is found in the south of Europe ; none of them-

are cultivated.

MONEYWORT is the Lysimachia mimmularia of

Linnaeus, a handsome British creeping herbaceous

plant found in damp meadows, and sometimes culti-

vated as an ornamental plant.
MONKEY. The general English name of by far

the greater number of the quadrumana, or handed

animals, whether we regard number of species, num-
ber of individuals in a species, or differences of form.

With the APES and BABOONS, notices of which will

be found under their respective names in the alpha-
betical order, the monkeys, in their various families,

comprehend the whole of the four-handed animals

properly so called ; for, though the Jcmitrs, the Loris,

the Galago, and the Tarrier, and even Aye-Aye,
which belongs to a totally distinct order, are in

some respects handed animals, they are quite dis-

tinct from the true quadrumana in their food and in

many of their habits. Under the article ATELES
there will be found an account of one group of the

American monkeys, namely, the spider-monkey, and
those allied to it, which are remarkable for the vast

production of their extremities, their slenderness, the

awkwardness of their motion upon the ground, and
their extreme agility upon trees. In the article

MAMMALIA, more especially in the department of it

which relates to organs of climbing, there will be
found some remarks on the general analogies of the dif-

ferent groups ; and we shall devote this article to what
remain of the monkeys in addition to the explanations

formerly given, as by this means we shall save space,
and, described in juxtaposition, both the agreements
and the differences of the several families will be

more clearly understood than if they were described,
even at greater length, in articles widely separated
from each other by the alphabetical arrangement.

Monkeys of all families are forest animals, gene-

rally living in trees, among the branches and twigs
of which they make their way with very extraordinary

celerity. Much of the food of the whole of them is

vegetable, consisting not of leaves, but of fruits,

succulent or farinaceous, with which the forests of

tropical countries abound ; but there are few, and

perhaps none, which do not add insects to their

vegetable food ; and so fond are they of this addition,

that they may often be found hunting for insects in

the fur of each other in a manner which but ill

accords with our notions of cleanliness.

Formed for a particular purpose in nature, namely,
that of getting from branch to branch of trees with

the greatest expedition and ease, the whole of them
are what we would call unshapely animals. The

position of their eyes, which are directed forwards

in all the species, and the rude resemblance which
their faces have to human beings, together with the

hands, which, though most unlike the human hands,

are still grasping instruments, further increase the

repulsive feeling which we have in looking upon
them. No man likes to be caricatured ; and as the

monkeys are vulgarly considered as a sort of general
caricatures of the whole human race, their appearance
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is repulsive to every body. This repulsiveness of

appearance is, however, somewhat redeemed by
their extreme agility ; and on this account, though

monkeys are in some instances very mischievous and

very ugly animals, they are attractive in a menagerie,

especially to the young ; and, where extensive col-

lections of live animals are kept, a crowd will be

generally found in front of the dens or cages contain-

ing the monkeys. The true apes are animals of

more grave character ; and the baboons are exceed-

ingly repulsive in their appearance, and offensive in

many of their habits, as well as exceedingly ferocious

in their dispositions ; so that the monkeys are the

only division of the quadrumana which can be looked

upon with anything like satisfaction. This satisfac-

tion is not produced by their appearance, but by their

actions, their lively motions, their mischievous tricks,

and, in minds of more tender cast, by the extreme

attachment which the mothers have for their young,
and, indeed, all the individuals of any one species for

the other. When exhibited in our comparatively
cold climate (for our temperate weather is more

rigorous than the depth of winter to those children

of the tropical forests), the efforts of two monkeys to

keep each other warm, by each clasping round the

body of the other, and the still greater efforts which

a male and female make to keep a young one warm
between them, are among the prettiest displays of

animal solicitude with which we are acquainted.
There is of course none of what we are in the habit

ofcalling kindness that is, kindness from aforethought

purpose, and with the intention of producing a specific

effect, of which a knowledge has been obtained by

experience, in any part of the conduct of monkeys,

any more than in that of other creatures not endowed
with reason ; but still the act of an irrational animal

tells upon our feelings, very much in the same way
as if it were the act of a rational one ; and therefore

we feel a sympathetic pleasure in the apparent kindness

of such an animal, very nearly allied to what we
would feel in the case of that which we consider an

analogous action performed by one of our own species.

This is no doubt a mistake in the philosophy of the

case ; but it is a mistake on the part of kindness; and

it is not only a confession on our part of the delight-

fulness of tender conduct, but it strongly induces us

to be tender of the animals themselves ; and thus, by
our sympathy with those irrational creatures, we,

without perhaps knowing it, make them the means of

kindheartedness in ourselves, which is one of the

most valuable results that we can obtain from the

study of animals.

The active means which these little creatures

(for they are, generally speaking, little in volume ol

their bodies, though large in the lineal dimensions,)
must employ in the finding of their food, and the

danger to which their young are exposed from

more powerful animals, render it necessary that the

females should be able to carry the young along with

them in their rapid movements among the branches.

For this purpose both mother and young are beauti-

fully adapted. The pectoral part of the body of every

monkey is by far the most muscular and robust in its

form, while the ventral and sacral parts of the trunk

are attenuated, so much so that this portion appears
in some of the species, as if it were nothing more

than a stalk to the hind legs ; at all events it is never

such as to impede their motions or encumber them

by its weight. Now the young monkey so applies

tself to the body of its mother as that it in no way
mpedes her motions, and is, in fact, the least possible
)urden to her that so much additional weight could

>e. The clavicles are stout and long for her size, by
which means the breadth of the chest is ample, and

he shoulder joints are thrown wide apart. The fore

egs of the young clasp her round the neck, or at all

vents the hands upon these hold on the immovable
)art of the shoulder, between the clavicle and the

jlade-bone, so that their points of adhesion do not

nterfere with any of the moving parts. These mem-
jers in the young one are so long that it can reach

he pectoral mammae of the mother without weakening
ts own hold or cramping her motions ; and then its

lind legs clasp the body so far forwards, that they
eave the posterior extremities free for every operation
of climbing. Therefore a female monkey, loaded with

a young one, has very nearly, if not altogether,
the same use of her organs of motion as though
she were without any load, because the young one ad-

heres by its own exertion, which exertion strengthens
in proportion to its weight. This is not confined to

tbe monkey tribe, but extends to all those tree mam-
malia which carry their young along with them as

they climb in search of their food. Such mammalia
have seldom more than two at a birth ; and it is

highly probable that nature endows them with addi-

tional strength to compensate for the labour of carry-

ing their young ones, and the exhaustion of suckling
them. The way in which nature adapts the capabilities
of females to the necessities which their functions in

the economy of nature require, is both a curious and
a beautiful portion of physiology, and it deserves to

be studied with far more attention than it has hitherto

met with. Common observation tells us that, if the

safety of the young required, the degree of strength
or courage, or both, with which the female can be
endowed for the occasion, is not to be estimated by
any ordinary comparison between her and the male.

A common hen, when she has no brood, is one of the

most feeble and timid of creatures ; but give her once

a following of chickens to gather under her wings
when they are cold or wearied, and the eagle herself

has not more daring. She can not only set the raven

and the kite at defiance, but will at once fly in the

face of a dog or fox with such determination as to

send them speedily to their retreat.

Now, in the same manner as this mother is furnished

with the means of protecting her offspring in their

helpless state, we may naturally suppose that every
other mother will be strenghened for the time ac-

cording to the necessities which that time involves ;

and that among others, the female monkey will be

endowed with additional strength and energy, in

order to enable her to carry the burden of her young
one, and at the same time procure the additional sup-

plv of food which the drain occasioned by that young
one renders necessary.

There is no monkey found native in any temperate
climate ; neither is there any which is perfectly at

home and in full vigour when carried to such a cli-

mate. It is true that monkeys are more hardy than

apes properly so called, and perhaps even than ba-

boons, though the repulsive appearance and offensive

manners of these last hold out little inducement for

making experiments upon them ; but still even in our

climates, and protected in buildings, if these buildings

are not artificially warmed, they suffer severely in the

winters of the mildest districts of England, and can-
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not at all exist in climates which are much colder.

Tliis is not very seriously to be regretted ; for, not-

withstanding all the liveliness of their tricks, monkeys
are ugly and mischievous creatures, and perhaps none
are more offensive, except those human beings who,
iu common parlance, are described as making certain

remarkable approximations to the monkey. On this

part of the subject there is something very curious,

and which, very probably, would furnish curious in-

formation if our limits and our purpose would admit

of our working it out. It is this : whenever a human

being seeks to entertain an audience, or otherwise to

amuse his fellows, not by mental wit, or any other

accompaniment which belongs to man as man, but

by harlequinade, buffoonery, or any thing else be-

longing to the category of what are usually termed

monkey tricks, if his visage and person are not natu-

rally distorted and deformed, so as to deviate as far

from the proper type of man as possible, then he

must eke out his deformity by piebald clothing, and

padding and paint, and wriggle his limbs into flexures

as inhuman as those of a spider-monkey ;
nor must it be

concealed that since theatrical exhibition fell from its

high and intellectual state, and sunk to the torn-foolery
of the rabble, an ugly face is a surer passport to fortune

than the highest intellect that ever graced a classical

stage. It is in some such fashion as this that the

study of the monkeys at once schools us in the foole-

ries of our own species, and chastises us for the

practising of them.

In the wild woods of the Oriental Islands, of tro-

pical Africa, or of America, the monkey is in its place,
and it is a beautiful specimen of that perfect adapta-
tion which runs through the whole system of nature ;

and it would certainly take nothing from the wisdom

and, certes, very little from the real mirth of society,
if the real monkeys would kennel with their kindred

of the woods. De gustibus non disputandum cst, and, if

any of the Bimana will prefer monkey to man, we
have no right to quarrel with his election.

In the tropical forests the different genera of mon-

keys are exceedingly numerous and highly character-

istic. They are rarely if ever found in open countries,

as neither their food nor their organisation fits them for

rinding their subsistence upon the ground. Accord-

ingly, they are found in patches, of which patches
there are three principal ones, and the monkeys of

each are so distinct from those of the others, that it

may with truth be said, that not a single species is a

common inhabitant of two.

The three patches of the globe, or monkey lands

to which we have alluded, are the south-east of Asia

and the adjacent isles, the west arid south of Africa

(though some compilers, Sir William Jardine among
the rest, in his Naturalist's Library, plants them on

the east of Africa, and fetches Guinea there for their

accommodation)*, and the tropical forests of America.

In all of these districts the monkeys differ in ap-

pearance from those of the others ; though they agree
so much in their habits and the essential parts of

their organisation, that the generic differences do
not follow the geographical ones, unless between
the monkeys of the eastern and the western con-

tinents.

But, notwithstanding the interest which this family

* "
It (the Diana monkey! is a native of the eastern coast of

Africa, principally in Guinea, is about eighteen inches in length,
with the tail exceeding two feet." Nat. Lib., Minn., vol. i.,

p. iss.
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of animals has excited ; and iho quantity of descrip-
tion which has been published concerning them, their

natural history is still in a very confused and imper-
fect state. One cause of this is the extreme difficulty
of exploring the haunts of many of them ; another is

the delicacy of the Oriental ones, which cannot bear
even the temperature at sea, or the passage round the

Cape, and of course are rarely brought alive to Eu-

rope ; and a third is the avidity with which animals

and the skins of animals used to be bought up for

the purpose of increasing the raree-show attractions

of museums, without any inquiry respecting the

native locality of the animal, or its habits in that

locality, which are not only the most important, but
almost the only important parts of the whole matter.

At this day there are more species of monkeys in

European museums than have been actually disco-

vered in a living state in any part of the world; and
this circumstance alone throws a great deal of uncer-

tainty into the whole natural history of the race.

From distinctions which we shall afterwards notice,
it is very easy to decide whether any monkey is a
native of the eastern continent or of America. The
African and the Asiatic species also, as observed
in the two countries, generally speaking, differ from
each other; but it was for a long time difficult to

ascertain whether skins and specimens of dead ani-

mals were Asiatic or African, because the two were
blended together in the general market at the Cape,
and the sellers cared little or nothing for the country
of the specimen, so that they obtained their price for

it. The researches which have been recently carried

on in the natural history of India by British officers

on the different stations, now that India is at peace,
and especially those carried on in Java by the ex-

ample and under the patronage of Sir Stamford

Raffles, have thrown much light upon the natural

history of that highly interesting portion of the world ;

and those labours have gone a considerable way in

deciding what species of monkeys of the eastern
continent are Asiatic, and what are not.

We shall not take the strictly systematic arrange-
ment of monkeys according to their genera, because
some of these are not very distinct. There are some
differences in the structure of the teeth, which indi-

cate corresponding differences in the food and dis-

position of the animal. Some, for instance, have the
canines strong and a good deal produced, and the
cheek-teeth with tuberculated or insectivorous crowns,
while others possess these characters in a much lower

degree. There is none of them, however, which can
be considered as absolutely of a carnivorous cha-
racter ; and there is none which can be regarded as

having the mouth exclusively adapted for vegetable
feeding, though the greater part subsist chiefly upon
vegetables. We shall take our principal division

according to the geography noticing first the mon-

keys of the eastern continent, and then those of the

western, the former being intermediate between
the latter and the apes and baboons ; and we shall

add such generic names as are usually given by
others.

I. MONKEYS OF THE EASTERN CONTINENT. Most

species of these are exceedingly numerous, and they
are very agile in their motions. Their tails are often

long, but they are not prehensile.
The Red Monkey (Ccrcopithecus ruber) is one of

the species which has been longest known. The
characters of the division to which it belongs are :

11
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the facial angle about fifty degrees ; the head rounded ;

no projecting ridges at the eyebrows, but the mar-

gins of the orbits smooth ; the nose flat, with the

nostrils opening in nasal grooves ; the ears of moderate
dimensions ; the mouth furnished with cheek-pouches,
external of the teeth ; the buttocks with naked callo-

sities, and the tail longer than the body. The red

monkey is an African, found in Senegal, where it

inhabits the woods, and is a very active little animal.

Its body is about sixteen or seventeen inches long,
and its tail nearly the same. The upper parts are

not red, but of a reddish-fawn colour, very bright.
This colour passes into greyish on the limbs, and the

face, the cheeks, and all the middle of the under part
are pure white. The face is peculiarly marked, there

being a black band over the eyes, which has the

appearance of eyebrows, and two black bands on the

lips, which resemble mustaches. The hair of these

is not, however, more produced than the differently
coloured hair by which it is surrounded. This is one
of the species which has been longest known, and it

is mentioned by the earliest of modern naturalists.

It is an active species, and very lively, dancing about

in a very peculiar manner when in a state of confine-

ment ; but it is exceedingly irritable, and liable to do
mischief if tampered with. It has been frequently

brought to this country, and, like the rest of the

genus, its form, though by no means symmetrical for

a walking animal, is rather more handsome than some
of the other monkeys. The nature of the country
which it inhabits, in which there are detached trees

rather than close forests, requires that it should be

better able to walk than many of the others ; but still

its walk, although tolerably rapid, is leaping and

inelegant. Contrary to the structure of the apes, its

liind legs are longer than its fore ones; and its hind

feet are particularly long, and so articulated, that it

can either apply the whole tarsus to the ground, or

only the metatarsus ; and when it does the latter, it

possesses the same number of joints in the leg as

those animals which are properly digitigrade. The
fore feet are always plantigrade in the monkey tribes,

the carpus being very short as compared with the

tarsus.

The Varied Monkey (Cercopilhecus mona). In a

race of animals not very remarkable for their beauty,
this has often been described as surpassing all the

others in that respect ; and the markings of its colours

are certainly very striking. The native country of

this monkey has not been very satisfactorily made
out, or at all events there are some disputes about it.

It is African, and is understood to be a mountaineer,
and to inhabit the mountains of Atlas, though we are

not aware that any European has hitherto observed

it in those mountains. Its manners in a state of

nature, and the fact as to whether it is more a tree

or a ground animal, have not been satisfactorily ascer-

tained. From the specimens which have been kept
in confinement, it appears, however, to be more hardy
than almost any other of the monkeys ; and it is also

susceptible of a good deal of education. It is an

animal of great cunning and resource, and is perhaps
the most expert pickpocket of all the four-handed

race. It can open locks by turning the key ; empty
a pocket so gently as that the owner cannot perceive
it. It can also play a number of other tricks, and it

is more sensible to kindness than any other monkey.
There is also nothing particularly offensive in its

habits ; and, as its colours are singularly contrasted,

it is one of the very few which can be kept in cap-
tivity without exciting any repulsive feeling. The
following is a description, by Mr. Bennct, of a speci-
men in the gardens of the Zoological Society of

London :

" The top of the head is of a greenish-

yellow, mingled with a slight tinge of black ; and the

neck, back, and sides, are of a deep chestnut-brown,

passing downwards as far as the shoulders and
haunches, where it changes into a dusky slate colour,
which is continued on the limbs and tail. The latter

organ is considerably longer than the body, and has,
on each side of its base, a very remarkable white

spot. The under surface of the body and the inside

of the limbs are of a pure and delicate white, sepa-
rated from the neighbouring colours by an abrupt
line of demarcation.

" The naked upper part of the face, comprehending
the orbits and the cheeks, is of a bluish purple ; the

lips, and so much of the chin as is without hair, flesh-

coloured ; on the sides of the face, large bushy whis-

kers of a light straw colour, mixed with a few blackish

rings, advance forwards and cover a considerable

portion of the cheeks. Above the eyebrows is a

transverse black band, extending on each side as far

as the ears, and surmounted by a narrow crescent-

shaped stripe of grey, which is sometimes scarcely
visible. The ears and the hands are of a livid flesh

colour."

TheDiana or Palatine Monkey (CcrcopitJiecits Diana].
This species was named Diana by Linnseus in conse-

quence of the slight resemblance which a white spot
on its forehead has to a crescent which was the em-
blem of the fabulous divinity, whom the ancients

made the patroness of hunters. This species re-

sembles the two former in its shape, and, like them, it is

an African ; but it inhabits nearer the equator, and
is chiefly found in the woods. The length of its

head and body is about a foot and a half, and that of

its tail about two feet. Its general colour is a mix-
ture of black and white on the upper part, passing

gradually into ash colour on the heaa, neck, and
lower part of the body. On the middle of the back
the black predominates, and so it does also in the

tail, the tip of which is entirely black. The crescent

of white above the eyes, the points of which extend

nearly as far as the ears, is its most remarkable

feature, and the one by which it can be distinguished
from every other monkey. This species has been

frequently brought to Europe ; and though, from

being a native of very tropical countries, it feels a

great uneasiness during our winter months ; yet if it

is kept warm enough it will live in our climate. It

feeds chiefly upon vegetables, of which it prefers nuts

and sweet fruits ; but it also eats bread, and even

eggs, though it does not eat flesh, or attempt to kill

any warm-blooded animal for the purpose of eating
it. It is, however, an ill-natured and snarling animal,

always showing its teeth when a stranger approaches
it, and biting severely if it can get within reach. It

seems that, in a state of nature, it procures great part
of its food by the scent ; for, when confined, it

smells very carefully at every object, and at the same
time turns it round to examine it ; so that, if food is

given to it in a dish, the first thing that it does is to

turn the dish upside down. It drinks a great deal ;

and, for its size, its appetite may be said to be vora-

cious. The fact of this monkey eating eggs when in

a state of confinement would lead one to suppose
that the eggs of tree birds form at least a part of the
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food of some of the tree monkeys. Indeed, without

having
1 recourse to some such food as this, it is not

easy to suppose how the countless multitudes of them
which swarm in the tropical forests could by possi-

bility exist.

There are many other species of monke}'s included

in the genus Cercopithccus, as established by the sys-
tematists ; but some of them are doubtful, because
we do not know the changes of colour, or even of

shape, that these animals may undergo at different

ages. It is ascertained, in the ca?e of some which
have longer muzzles than those of this genus in the

adult state, that they have them comparatively shorter

when young ; and it is possible that these young ones

may have been erected into species, as has often been
done with tiie young of other animals. We shall,

therefore, only mention the names of the principal
ones, with their localities as far as these are known,
for their manners differ but little.

T/te Golden Monkey (C. aurattui) is golden yellow
on the upper part, and pale lemon yellow or whitish

on the under. It has the hair on the sides of the

head and on the breast very long, and each knee is

marked by a black spot. It is understood to inhabit

the south-east of Asia, both the main land and the

islands.

Mustache Monkey (C. cephui) is an African, of a

greenish-brown colour, with the distal half of the tail

red, and the nose and lips bright blue.

The White-nosed Monkey (C. nictitatm) is an inha-

bitant of the forests of Guinea, and has the nose and
the lower part of the chin white, the former being
generally a good deal produced. On the other parts
it is blackish mixed with grey, and passing into lighter
on the belly.

J~H ulting Monkey (C, petaurista). This one is also

an African, and gets its name from the height which
it can leap from the ground, and also the distance
from branch to branch. Its colour on the upper part
is reddish, passing into white, and the point of the

nose is also white. The outsides of the legs have a

greenish tinge, and the insides are grey.
The Grey Monkey (6

T

. albodnereus) is a native of

the Oriental islands. As its name implies, its general
colour is whitish ash ; being grey above, with the

outsides of the legs of a darker grey, and whitish

below. The tail is brown; and a ridge of hairs on
the forehead, and also the naked skin on tiie feet,

black.

Red-breasted Monkey (C. pygerythrccus] is a native

of Southern Africa. Greenish-grey on the upper
part, whitish on the under, with a black tip to the

tail, and red hairs under its insertion.

The talapoin monkey, the purple-faced monkey,
the bonneted monkey, and one or two more, have
been described as belonging to this genus or sub-

genus ; but they are known only from single speci-
mens, and we are not acquainted with the native

locality of any of them.
The monkeys of this genus make the nearest ap-

proach to the true apes, being, like them, compara-
tively short in the muzzle ; and thus the generic
name, which means "tailed apes," is not inaccurately
bestowed. Generally speaking, they are animals of

more cunning and resource than the other monkeys;
and they are rather more handsome in their appear-
ance, although in that respect even they have not

very much to boast of. They are irritable, mis-

chievous, and not to be trusted.

A second genus, or rather perhaps subgenus, of

monkeys have received the name of Semnopillteci, or

venerable apes, from the length of their beards and

whiskers, the gravity of their appearance, at least in

some of the species, the slowness of their motions,
and the length and slenderness of their limbs, which
make them look as if they had dwindled to

The lean and slipper'cl pantaloon.

This character is not, however, just, as applied to

the whole, at least as they are usually arranged ; but

they differ from the former section in a sufficient

number of particulars for warranting their separation,
from it. Their leading characters are : a small

tubercle on the last molar of the under jaw, which is

wanting in the Sercopitheci, from which we may con-

clude that the present section are more herbivorous ;

their muzzles are rather more elongated, wilh the

head round, and the nose very flat ; the ears of

moderate length ; the limbs very long, with very
short thumbs on the fore paws, placed far back from
the fingers, thus rendering the paw by no means an
efficient instrument for holding any thing between
the thumb and fingers ; the tails are long and thin ;

and the checks are furnished with pouches, and the

buttocks with callosities. The whole of them are

inhabitants of the eastern countries ; and of course it

is exceedingly difficult to bring them to Europe in

the living state; and thus, though many of them
are abundant in their native regions, and some are

even objects of religious worship, it is but recently
that they have been well understood by European
naturalists.

Entellus Monkey (S. Entclhts), though one of the

most common and most celebrated in India, has not
been long admitted into the European systems. The
Zoological Society of London possessed at least one

specimen, as well as some of the other species or

varieties of this subgenus ; but they did not survive

long enough for enabling much knowledge to be ob-
tained of their manners in a state of confinement ;

and though little inference could thence have been
drawn respecting their conduct in their native east,

yet the peculiar form of their fore-paws, and the addi-

tional tubercle upon the lower grinder, would lead

one to suppose that they may occasionally make their

progress back undermost, after the manner of the

sloths, and feed, in part at least, upon green vegetable
matter. The specimen which died at the Zoological
Gardens, in the early part of the summer of 1833,
was described by Mr. Bennet, and dissected by Mr.
Owen ; and, as those are excellent authorities, we
shall quote the description, and briefly allude to the

dissection. " When taken at an early age," says
Mr. Bennet,

"
they are readily tamed, become playful

and familiar, are extremely agile, although generally
calm and circumspect in their motions, and learn to

perform a variety of tricks, which they execute with
no little cunning and address. After a time, how-
ever, their playfulness wears off; their confidence is

succeeded by mistrust ; their agility settles down
into a listless apathy ; and, instead of resorting as

before to resources of their ingenuity for carrying

any particular point, they have recourse to the brute

force which they have acquired in its stead. At length

they become as mischievous, and sometimes even as

dangerous, as any of those monkeys which in their

young state offer no such indications of good temper
and intelligence. It is of a uniform ash-grey on the

R2
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upper parts, becoming darker on the tail, which is

greyish brown, of equal thickness throughout, and

terminated by a few long hairs running out into a

kind of point, but not forming a tuft. The under

surface of the body is of a dingy yellowish-white ;

and the fore armsj hands, and feet, are of a dusky
black. The fingers of both extremities are very long,
and the thumbs comparatively short. The face,

which is black, with somewhat of a violet tinge, is

surmounted above the eyebrows by a line of long
stiff blackish hairs, which project forwards and slightly

upwards. On the sides of the cheeks, and beneath

the chin, it is margined by a beard of greyish white,

passing along the line of the jaws, and extending

upwards in front of the ears, which are large and pro-

minent, and of the same colour as the face The
hairs of the fore part of the breast appear to diverge
from a common centre. The height of our specimen,
which was not yet adult, when in a sitting posture,
exceeded two feet ; and his tail, which he rarely dis-

played at full length, but more usually kept curled

up in a single coil, measured nearly three feet."

The dissection of this specimen of entellus monkey
by Mr. Owen, as well as that of another species to

be afterwards noticed, and also of some others by
foreign comparative anatomists, would lead to the

conclusion that monkeys of this division are very

distinctly marked as a separate genus, both in their

structure arid in their food. We have already hinted

at the peculiarity of their general appearance, their

lengthened limbs, their long and slender tails, their

comparatively grave aspect and manners, and the

slowness of their motions as compared with the serco-

pitheci ; and in their internal structures they differ a

good deal more. They are not ruminating animals ;

for no handed animal ruminates, except by a sort of

inexplicable formation or habit in the individual, which

species of monstrosity is not unknown even among
the human race. The author of this article knows two

instances of men who ruminated almost as regularly
as cattle. Both of them were labourers, men of large

body and remarkably strong, but clumsily made, and

very dull in an intellectual point of view. Both could

take a vast quantity of food at one time ; and one at

least could take as much of food that pleased him as

kept, him ruminating away for two days, or perhaps
more. The quantity which he took on these occasions

was as much as would have sufficed for one full meal

to at least half-a-dozen of ordinary labourers performing
each an equal quantity of work. He was much dis-

liked by the other labourers ; but whether solely in

consequence of this rumination, or from some moral

cause, we were then too young for ascertaining, but

the facts which we have stated are unquestionable.
If he had continuous work for a succession of days,
with a regular supply of food (for he always bargained
for food as well as wages), he did not eat very much
more than ordinary men until Saturday came ; and

then he was understood to lay in as much as served

him during the Sunday, the servants at the farm

where he worked having instructions to victual him

for that day as a matter of course. If, however,

David, for that was his Christian name, came to the

last day of a job, and had not another immediately in

prospect,
" the lion of the north

"
could not have

been more zealous in providing for his army during a

campaign, nor the redoubted Dougald Dalgetty more
Industrious in filling his own magazines, than David

was in storing his internal receptacles as a resource

during the days of uncertainty; and it was alleged,

though with what truth we know not, that if, duly im-

pressed with the chance of getting no more during
the time, he could victual himself for a week.

Now, if such be the case with human beings, in

whom the stomach is simple (and we have heard of

many instances besides those alluded to), we may
naturally conclude that such of the quadrumana as

have compound stomachs may be liable to more fre-

quent instances of rumination. In all animals which
have cheek-pouches, those pouches may be regarded
as to a certain extent answering the purpose of a

simple receptacle of food, something analogous in

office, though not in situation, to the paunch of the
ruminantia ; and when we admit this, the sercopitheci
have really a sort of four stomachs ; and it is worthy
of remark that the monkeys having this structure are
confined to one particular region of the world, namely,
the south-east of Asia. The specimen of entellus

monkey, dissected by Mr. Owen, measured twenty
inches in length from the muzzle to the root of the
tail ; and the stomach measured thirty-one inches

along its convex side, or side of greatest curvature,
and twelve inches along its least. Its circumference
where widest was thirteen inches, and where narrow-
est a little less than four. It was pretty distinctly
divided into three parts, the first of these forming
a simple pouch, not very large, slightly divided into

two at its extremity, and smooth and simple in its

containing surface : the next and by far the larger

portion was sacculated.or formed into a series of purses
in the inner surface : and the third was long and nar-

row, sacculated at the commencement, and becoming
smooth towards its union with the intestinal canal.

This third division was by far the most vascular, and
most abundantly supplied with ramifications of the

gastric nerves, from which Mr. Owen concluded, with

every appearance of truth, that it is the true digestive
stomach, and that the other parts are only receptive
and preparatory. In addition to these peculiarities
of the stomach, the intestinal canal was found to be
much longer in proportion than in the sercopitheci,
as these again have them much longer than the ba-

boons and monkeys with produced muzzles. The
difference in this respect is very remarkable, as the

semnopitheci have the intestinal canal about one-
fourth longer than the sercopitheci, and one-half

longer than the genus Macaco.
This remarkable difference in what may be con-

sidered the most important system of organs in these

animals, as connecting them most immediately with
the rest of nature, and regulating the kind of their

food, which again must regulate the places where it

is to be sought, and the means of acquiring it, is well

worthy the attention of every one who wishes to

study these animals with success, as showing that we
are not to take the mere possession of prehensile

paws, or hands on the extremities, as establishing any
thing like an identity of food among the animals. It

is also worthy of remark that these comparatively
slow-going monkeys, which have the digestive system
much more developed than the agile ones, stand some-

thing in the same relation to them as the larger ru-

minants do to the more energetic and more simple
stomached of the footed animals. This alone would
lead us to look upon the semnopitheci as making a

slight approximation towards the sloths, if not abso-

lutely in their mode of life, at least partially in their

feeding. Accordingly, upon comparing their digestive
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organs, it is found that there is a very considerable

resemblance between them and the sloths, and also

between them and the kanguroos, which are ground
animals, and quite different in their appearance and
their other habits. But though the species of this

genus, or, at all events, some of them, are very plen-
tiful, it should seem that their habits in a state of

nature are obscure, as compared with those of the

more active monkeys ; for we know exceedingly
little of the conduct of any of the species in the

forests.

The entellus is an animal of somewhat singular

appearance, of which some idea may be obtained

from the annexed cut.

It is generally said that this is the species to which di vine

honours are paid by the Hindoos ; and it is by no
means unlikely. Quiescence, and, in some instances,

complete and stubborn repose, even in attitudes which
are exceedingly painful, as well as unnatural, is the

measure of sanctity ; and thus the apparent gravity of
this animal, its meagre form, and staid and melan-

choly face, may be good grounds for that adoration
which it is said to receive from the Brahmins. The
Hindoos not only regard this species with religious
veneration, but treat it with the greatest kindness and

forbearance, and, in consequence of this, it is exceed-

ingly familiar in the villages of the natives, where it

plunders the gardens, and even enters the houses,
and helps itself to such fruits as it may find, whether
the owners are within or not ; and though these are

at their meals, and it comes and seizes a large share,

they never offer it any violence. It is, in fact, one
of the most privileged of animals ; and those loath-

some insects, for whose accommodation and comfort

hospitals are built and endowed, and attendants ap-
pointed, at Broach and other places, do not stand

higher in the calendar of saintship than the entellus

monkey. Though this is a very slow animal in its

walking motions, the length of its legs make it a most

expert leaper, more so perhaps than any other of the
oriental species.

The Negro Monkey (S. maurus}. This is the mid-
dle-sized black monkey of some authors

; but, though
it has got the name of the negro monkey, it does not
inhabit the country of the negroes, but the eastern
isles. Java is the island in which it has been prin-

cipally observed by Europeans ; but there is little

doubt that it extends over the other islands. We owe

the only good description of this, as indeed we do of

very many of the animals of the oriental isles, to Dr.

Horsfield, whose very able description we shall quote,
in preference to taking one at second hand, or of

making it up with additions from authorities less

worthy of credit.
" The covering of the negro mon-

key," says Dr. Horsfield,
"
in adult subjects, is in-

tensely black on every part, except the breast, the

abdomen, the inner side of the extremities, and the
root of the tail ; these parts are grey. On the crown
of the head the black hairs are slightly tipped with

grey ; and as age advances, the grey portion becomes
more extensive, and also shows itself on the upper
parts of the body ; but the extremities exteriorly, and
the tail, even in the oldest subjects, retain their black-

ness. The hairs are remarkably long, delicate, sofr,

arid silky. On the sides of the head they are dis-

posed backwards with a slight inclination outward,
and on the ears completely conical. They rise with a.

gradual slope on the forehead ; but on the crown of

the head they are suddenly deflected, so as to form
a dependent crest. On the back and the extremities

they lie smooth and close. They are greatly elon-

gated on the sides of the body, between the shoulders,
so as to hang down to a considerable length when
the animal walks on all fours. On the breast an-

teriorly, and on the abdomen, they are short, lax, and

straggling. In its young state it exhibits a great con-
trast to that in the adult. Immediately after the birth

our animal has a fulvous or reddish-yellow colour ;

as it advances in age, the colour gradually changes.
A grey discolouration first shows itself on the hands,
the forehead, and the tip of the tail : from these parts
it gradually extends to the neck, the shoulders, and
the flanks, and assumes from time to time a darker

hue, until the coat of the animal is jet black above,
and grey underneath. The face is regularly circum-

scribed by hairs, which are long, and closely applied
to the head ; the forehead, which is gradually sloping-,
is entirely concealed by them. The orbits of the eye
are rather prominent, and the bones of the nose short.

The nose consists of an angular ridge, which is con-

siderably elevated between the eyes, and terminates,
without any fleshy protuberance, by a membrane
which is gradually attenuated below, and on each
side of which the nostrils are placed. These are

large, oblong, slightly curved, and pass backwards
into the cranium in a horizontal direction. From the
termination of the nose to the mouth a considerable

space intervenes ; but the lips are small and thin, so

as to exhibit, when slightly retracted, the interior of

the mouth. The chin is short and small ; a circle of

grey hairs encloses the mouth in the adult animal,
and on the chin the hairs have a disposition down-
wards, so as to exhibit the appearance of a beard.

The upper part of the face is nearly naked ; a few

straggling stiff hairs are scattered on the cheeks and
the upper lip, and on the more prominent part of the

nose an interrupted series is observed. The irides of
the eyes are of a dark brown colour. The ears are

concealed from view by the long hairs which cover
the lateral parts of the head ; they are margined, and
both in form and disposition of external parts closely
resemble these organs in man. The neck is short

and considerably contracted. The trunk is of great

length, broad and robust about the shoulders and
breast, and gradually of smaller dimensions towards
the loins. The Jnittocks are marked with verv large

rough callosities. The mammae in the adult female
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are lengthened and cylindrical. The tail is as long
as the body arid head taken together ; in some indi-

viduals, and particularly in young subjects, it exceeds

these parts in length : it is cylindrical during the

greater part of its length, the base is gradually taper-

ing, and the tip is thickened and terminated by a

close tuft of long hairs, of an ovate form. The Sent'

nopithecus mourns is distinguished among the Java-

nese by the name of buderig, from another species
which has the same form and habit, but a different

external covering. The name of the latter is lutung ;

but the Malays and Europeans apply this name to

both species, and distinguish them by the epithet oi'

black and red ; the budeng being denominated Lutung
itam, and the lutung of the Javanese Lutung mera.

In Sumatra the name of the ' maure' is latong. The

budeng, or the black species, is more abundant than

the lutung, or the red species ; and the latter, both on

account of its variety and comparative beauty, is a

favourite among the natives. Whenever an individual

is obtained, care is taken to domesticate it, and it is

treated with kindness and attention. The budeng,
on the contrary, is neglected and despised ; it requires
much patience in any degree to improve the natural

sullenness of its temper. In confinement it remains

many months grave and morose, and, as it contributes

nothing to the amusement of the natives, it is rarely
found in villages or about the dwellings. This does

not arise from any aversion of the Javanese to the

monkey race ; the most common species of the island,

the Cercoccbus aygula of Geoffroy, the Egset of Pen-

nant, is very generally domesticated, and a favourite

custom of the natives is to associate it with the horse.

In every stable, from that of a prince to that of

a mantry, or chief of a village, one of these monkeys
is found ; but I never observed the buteng thus dis-

tinguished. The Semnopithecus maurus is found in

abundance in the extensive forests of Java ; it forms

its dwelling on trees, and associates in numerous

societies. Troops, consisting of more than fifty indi-

viduals, are often found together. In meeting them

in the forests, it is prudent to observe them at a

distance. They emit loud screams on the approach
of man, and, by the violent bustle and commotion
excited by their movements, branches of decaying
trees are not unfrequently detached, and precipitated
on the spectators. They are often chased by the

natives, for the purpose of obtaining their fur. In

these pursuits, which are generally ordered and at-

tended by chiefs, the animals are attacked with

cudgels and stones, and cruelly destroyed in great
numbers. The skins are prepared by a simple pro-

cess, which the natives have acquired from the

Europeans, and they conduct it at present with great
skill. It affords a fur of a jet black colour, covered

with long silky hairs, which is usually employed both

bv the natives and Europeans in preparing riding

equipages and military decorations. The budeng,

during its young state, feeds on tender leaves ol

plants and, trees, -and, when adult, on wild fruits ol

every description, which are found in great abundance

in the forests which it inhabits."

There are various other species or varieties of sem-

nopitheci found in the oriental Archipelago, tho best

accounts of \vhich we have from Sir Stamford Raffles,

Dr. Horsfield, and the two French naturalists, Diarc

and Duvancel, who co-operated with the English

governor of Java and his fellow-labourers in exploring
the natural history of these remarkable islands. We

nust confine ourselves to very brief notices of these

animals.

The Simpai Monkey (S. melolophos}. This species
s found in the oriental Archipelago, and also in the

southern parts of the Malay peninsula, on the oppo-
site side of the Straits of Malacca. The head and

)ody are about one foot six inches long, of which the

lead occupies four inches ; the tail two feet eight
nches ; the height at the shoulder, when standing on
all fours, thirteen inches ; and the height at the crup-
aer sixteen inches. The face of the simpai is very
Sat, giving it an apparent development of cranium
which would lead those who apply the canons of

phrenology to the monkey race, and gauge intellect

of all kinds by the forms of bones, to impute to it

a very high degree of intellect. Those who have
seen it in its native localities, however, do not speak
of it as possessing more sagacity than the rest of its

tribe, which, though, generally speaking, active and
mischievous enough, are not remarkable for the pos-
session of any one useful or estimable quality. The
colour of this species is bright red on the upper part
of the body, with the hair on the sides of the face,

the outsides of the legs and tail yellowish ; the breast

and belly are whitish ; the hair on the cheeks is

directed forwards ; and the head surrounded with a

circle of black hairs, and there are long hairs of the

same colour on the shoulders ; the naked part of the

face is blue, with the exception of the upper lip and

chin, which are flesh-coloured ; and the ears are also

blue ; the naked skin of the paws and callosities is

black ; the belly is nearly naked, but the other parts
are covered with long and woolly hair, but not very
thick. There are seven lumbar vertebra^, and thirty
caudal ones. Little or nothing is known of the man-
ners of this animal in a state of nature.

Tho Croo Monkey (S. comatus). This species,
which is also called the crested monkey, or the mitred

monkey, from the length of the hair on the top of its

head, is a native of the eastern Archipelago, and was
first discovered in Java by M. Diard. It is steel

grey on the upper part, the forehead, the upper part
of the tail, and the outsides of the legs, and sandy
white on the under parts. The paws are differently
formed from those of any other of

t
the semnopitheci,

the fingers being proportionally much shorter. This

difference leads us to infer that there must be a dif-

ference also in the habits of the animal; but what this

difference is, we know too little of its manners to

be able to ascertain. Tho tuft of black hairs

forming the crest or mitre on the top of the head is

long ; but the hair on the rest of the body is shorter

and more glossy than that upon any other of the

monkeys, which circumstance would again lead us to

infer that it is differently exposed to the atmosphere,
and probably that it is to a considerable extent a

nocturnal animal.

Chingkou Monkey (S. pruniosus). This species is a

native of the same countries as those of this division

which have been noticed, and, like them, it is but little

known. In many respects this species bears a strong
resemblance to the croo monkey, and indeed the

chief distinction between them is in colour, which is

little to be depended on, the more especially as we
are ignorant of the changes which these animals may
undergo in this respect at different ages, and also

of the effects which situations more or less exposed
to the elements may have upon them. The general
colour of this monkey is black, only there is little



M O N K E Y. 2C3

hair on the under part, which gives that a lighter

shade; and the blue skin of the upper part shining

through the hairs takes oft' their black appearance.
The ears and face are naked, excepting the lips,

which are covered with a few white hairs, passing
into a sort of tuft at the angles of the mouth. It is

understood that the young are of a yellowish-brown
colour, pale or sand-coloured on the under part, and
thus it is possible that the last-mentioned one may
be this specie?, at an intermediate age between the

brown of the young and the black of the old one.

The naked skin of the paws is black and very soft ;

the callosities are of the same colour ; the irides are

yellow, a colour which very generally indicates a noc-

turnal habit in animals possessing it, as any one may
observe by comparing the eyes of the fox with those

of a dog. This is an animal of considerable size,

being two feet long in the head and body, and two

feet and a half in the tail, and standing fifteen inches

at the shoulder, and eighteen at the crupper.
Nestor Monkey (5. nestor). This has not, we

believe, been found anywhere in the living stale, at

least so as to be recorded, though a specimen is in

the museum of the Zoological Society. Its perfect

analogy to the others leaves little doubt that it be-

longs to the oriental Archipelago, the grand home
of this division of the monkeys ; and from its small

size, and broken colours, it is not impossible that it

may be one of those already mentioned in an early

stage of its existence. The following is the description
of it, as given in the report of the society's proceed-

ings :
"
Length of the body and head sixteen inches,

of the tail twenty. The prevailing colour is a deep
grey with a slight tinge of brown, becoming paler on

the back of the neck and on the head, where the

fuscous tinge is much more marked. On the loins

the deep grey passes into a pure light grey, which is

continued on the hinder part of the thighs and along
the tail ; the tail becomes gradually light in colour,

and is for several inches at the tip all white. In

passing down the limbs the prevailing grey becomes

gradually darker, the colour of the hands being nearly
black. 'The under parts are somewhat lighter than

the upper, particularly about the throat. Passing

upwards from the throat, the colour becomes much

lighter, owing to a great proportion of the lower part
of the hairs being exposed. Hence the lips, the chin,

and the whiskers, are nearly pure white, the tips of

the latter, which are prolonged backwards, being
alone grey. Over the eyes is the ridge of stiff black

hairs which is usually met with in the Semnopitheci.
The hairs are of moderate length, measuring about

an inch and a half. The moderate length of the hairs,

the somewhat light colour, and especially the white

of the lower part of the sides of the face, distinguish

the species from S. leucoprymnns. It may be as-

sumed to be a native of India ; but the dealer of

whom it was purchased knew not whence it was

obtained.

The Cochin-china Monkey, or Douc (S. ncmasus).
This monkey differs so much from the typical semno-

pitheci, that Illiger formed it into a separate genus,
under the name of Lasiopiga, or hairy buttocks, from

the circumstance of its not having naked callosities

on those parts of the body like the rest of the section.

In its appearance it is perhaps the most singular of

the whole monkey race, and seems as if it were

clothed with a suit of garments of different materials,

something like a fantastically-dressed human being.

The face is purplish, except a line along the under

part of the chin, which is white. The naked part of

the face extends in nearly straight lines from the

chin by the angles of the mouth to a little behind and
above the eyes ; and without-side this the sides of

the head are covered with long sand-coloured hairs,

thickly set and reflected backwards, resembling whis-

kers of vast size. Across the forehead there is a

chaplet of black, and the fingers and thumbs, which
are covered with hair down to the nails, are of the

same colour. There is a brownish gorget on the upper
part of the breast, extending back nearly to the ridge
of the neck. The body and arms, as far as the elbow

joints, is grey, darker on the shoulders, and deficient

of hair on the belly. This grey portion extends for-

wards to the black chaplet on the forehead, and it

terminates a little above the insertion of the tail, so

as to have something of the appearance of a close

round jacket with short sleeves. The fore arms and
hands down to the division of the fingers are yellowish
white, with a sort of rosy or reddish brown in it, not

unlike the colour of the flesh of some of the eastern

nations of the human race. The lower part of the

rump and the tail are nearly (he same colour, but

more inclining to pale reddish bay. The thighs are

grey, but with a purplish or brownish tinge, forming
a contrast with the grey on the body, and consisting
of longer and more shaggy hairs. This colour barely
reaches the knee-joints, and does not join the grey
on the back, the light bay red there extending

nearly from flank to flank, and the posterior part of

the colour on the thighs terminating in a darker

margin, as if it were a fold. Thus the colouring of

this part of the animal has a considerable resemblance

to a pair of breeches, somewhat scanty in longitude
at both ends, and not girded up in the most seemly
guise at their sacral termination. The legs are purple
brown, paler in the tint, and not containing so much

grey as the thighs ; they thus have a slight resem-

blance to a pair of stockings. The divided part of

the hind feet is black, which finishes the fancied

resemblance to a human costume, by making the

animal appear to be slipshod. Some idea of this

animal, in its form, if not in the peculiarities of its

colouring, may be formed from the following cut.

We believe that this species was first known in

Europe from an imperfect specimen brought from

Cochin-China, which was the cause of its being named

after that country. It occurs, however, in the islands
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and numerous specimens being forwarded to Europe
by M. Diard, more satisfactory accounts of it were
obtained. From these it appears that the animal

actually has callosities on the buttocks, though to

cursory observation these are concealed by the long
hair on the parts. Indeed it does not appear that

there is any good reason for making a separate genus,
or even subgenus, of this animal, though it is unques-

tionably a well-marked and very peculiar species.
Its height when standing on the tarsi is about two
feet ; and the tail, which is rather slender, is about
the same length as the body and head. From the

accounts it should seem that, though this species

keeps much in the covers of those natural forests

which overrun every part, not immediately in cultiva-

tion, of the lands which it inhabits, it is far from being
rare in these, while its geographical distribution is

more extended than that of many others of the orien-

tal monkeys. If it could be introduced in the living

state, and kept alive, it would be the best show mon-

key of all the race ; because it is a monkey ready
dressed, and would not require that fantastic apparel
in which these animals are sometimes tricked out, in

order the more forcibly to attract the vulgar gaze.
The Proboscis Monkey or Kahall (S. nasica}. From

the extraordinary production of the nose, standing
out from the line of the face like a great beak, this

animal has been made the type of a genus under the

nante of Nasals; but it is doubtful whether the struc-

ture of the nose, curious as it is, warrants the separa-
tion of it from the semnopitheci, with which it agrees
in its more active and important organisation. The
face of this monkey bears a considerable resemblance,
in all respects except colour, to that which exhibitors

give to the standing hero of street pantomime, the

venerable and far-famed Punch. Whether the mon-

key or the mime has the more grotesque visage is a

point not worth determining ; but the monkey cer-

tainly has a supply of nose worthy of the immortal

pen of Slaukenbergius himself, and doubtless has been
at the promontory of noses. When the animal stands

at its greatest height, elevated on the hind feet, it

does not exceed three feet, and yet the nose stands

lull four inches out from the line of the face, and the

chin also is pointed. The nostrils are in the under

part of this curious proboscis near its extremity, and
of an oval form. The face is black, with a bluish

tinge, and distinctly marked off by the different

colours of the forehead and cheeks ; and the yellowish-
brown irides of the eyes and large white teeth con-

spire with the other features and the colour in giving

by no means an agreeable aspect to the animal.

The upper part of the face is deep red, which extends
both over and under the ears, so that only a portion
of thorn appears ; and the chin and cheeks have a
beard of pale yellowish red, curling upwards on the

former, and backwards and outwards on the latter.

The general colour of the body is reddish-brown ;

but it has numerous markings, which, in their general
distribution, bear some resemblance to those on the

Cochin-China monkey, only the smaller markings are

more numerous. The breast and belly are slightly

tinged with grey, with a bright bar across the mamma?.
The arms to the elbow-joints are bright reddish, with'

a cross bar of bright colour near the shoulder, resem-

bling the stripes worn by non-commissioned officers

of the army. From the elbows to the nails the arms
and hands are yellowish-brown, with the naked palms
bluish black, the same as the face. There are various

markings of pale colour on the lower part of the
back ; and a portion of the lower part of the body
and the tail are pale yellowish-brown. The hind legs
are nearly the same colour as the arms, but the hair on
the thighs is shaggy, and has a mixture of blackish-

grey among the brown.
Some of the characters of this species are not very

well made out ; but it is said to make a slight

approach to the gibbons or long-armed apes in the

length of the arms ; and also to the howling monkeys
of America in the bone of the tongue and the guttural
sac.

Another species, or, more strictly speaking, speci-
men, with a much shorter proboscis, has been brought
from the same country as the long-nosed one ; but
the probability is that it is the young in a state of

partial development. The island of Borneo is under-
stood to be the head-quarters of these very singular

monkeys; and we are not aware that any of them
have been hitherto found in any other place even ok

the east. Now Borneo, though the largest of all the

eastern islands, is the one with which we have by far

the least acquaintance, and what we know of its

natural history is mostly at second hand, and not

always from authorities upon which we can place

dependence, and therefore we must receive with some
caution the accounts which are given of its produc-
tions. The monkeys under description are described

as being gregarious, and as collecting each other

together by loud cries resembling the word kaliau,

which is the name given to them in their native land.

Their times of general meeting are said to be before

sunrise and at sunset, which accords with the colour

of their eyes as nocturnal or twilight animals. Their

places of rendezvous are the trees near the banks of

the rivers and streams, among which they move about
with great activity, jumping with ease eighteen or

twenty feet from branch to branch, or from tree to

tree.

The Gilded Monkey (S. auratus). This species i*

not known, except from museum specimens. It is

about two feet in length, and the tail about as much.
The whole fur is of a bright golden red, with the

exception of a black spot on each knee ; but the

belly is almost bare of fur. The anterior fingers
have fur down to the second phalanx, and the hind

ones to the roots of the nails. Its characters are

decidedly those of the order ; and it is presumed
that some of its manners at least correspond, though
nothing is known with certainty about it. It is un-

derstood as being a native of the Molucca Islands ;

but even on this point we have no certain information.

There are several other species, or rather single

specimens, described by authors ; but, generally speak-

ing, their appearances are not well made out from

the mutilated skins which have been brought to

Europe, and eagerly purchased by collectors without

much inquiry as to where they came from, or what
were their habits in their native land. It appears,

however, that the whole of the semnopitheci are in-

habitants of the south-east of Asia and the adjacent

islands, the islands being their head-quarters. From
those which we have enumerated it will readily be

seen that those oriental islands are completely a

monkey's country, and the same may be said of apes

properly so called, with the exception of the chim-

pansee, which is wholly African, and better adapted
for walking than the orans and gibbons of the oriental

woods. There is indeed a regular gradation in these
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animals, from the oran to the smallest monkey,
though we know too little of their habits and history
to enable us to arrange them in the proper order of

succession. It has been said that at least one of the

species (S. maura) has been found in the island of

Madagascar ; but this seems a mistake, the Mada-

gascar animal being allied to the baboons, or at all

events to the macacos, the former of which are

chiefly African, and the latter Asiatic animals.

That handed animals, far better adapted for climb-

ing than for any other purpose, should be so abun-
dant in the south-east of Asia, the greater part of

them chiefly if not exclusively adapted for vegetable
food, is a proof of the vast production of wild fruits

in that garden of the globe ; and the fact that these

animals are not so omnivorous in the structure of their

teeth as the handed animals of Africa, agrees with

the more uniform fertility of the eastern country.
There is still another division of monkeys of the

eastern continent to which the name macaco has

been given, which name is understood to be a gene-
ral one for all kinds of monkeys, at least in some parts
of the coast of Guinea. The animals which some
describers include in this division are not very clearly
defined ; and if a perfectly natural classification of

the qnadrumana could be made, it is not easy to say
in what place they ought to be arranged. Some of

them partake much of the baboon character ; others

more resemble the apes, at least some species of ape ;

and others again more resemble some of the monkeys.
They have the teeth of the monkeys ; and, like the

semnopitheci, they have a fifth tubercle to the last

molar. They have also cheek-pouches and callosities

on the buttocks. Their legs are, however, shorter

and proportionally stouter than those of the monkeys,
or even the apes ; their muzzles are more produced,
and their facial angles more acute. When young
they are docile and manageable ; but when they
grow up, the males especially, are ferocious, and their

manners partake not a little of the offensiveness of

those of the baboons. From their structure, they are

of course better walkers than the more typical mon-

keys, but much less expert in their movements among
trees. They are chiefly found in Asia

;
and some

of the species spend a good deal of their time on the

ground. We shall mention very briefly one or two
of the leading species.

Radiated Monkey (M. radiatus}. This is an Indian

species, particularly abundant on the coast of Mala-
bar, though it stands the climate of Europe better

than many of the others, and breeds freely in con-
finement. Its principal colour on the upper part is

greenish-grey, which is also continued on the upper
part of the tail ; the under part and insides of the

legs are whitish. The length of the body is about a
foot and a half, and that of the tail not quite so much.
It appears a stouter animal in proportion to its size

than the more typical monkeys.
The Chinese-bonnet Monkey (M. Sinicus') has the

fur on the upper part bright fawn colour, with the
tail slightly brown, and the under part of the body
and insides of the legs whitish. The naked parts of
the feet are black, and there is a streak of the same
colour on the lower lip, but the lace is flesh-coloured.
The produced hair on the upper part of the head,
on account of which it gets its trivial name of Chinese
bonnet, gives it rather an odd appearance. This tuft

is divided un the lop of the head, and turned towards
each L-idc, reaching the cais ; and there is a black

line a little over each eye, something in the position
of an eyebrow, but placed higher on the forehead.

The hair over the body of this species is parti-

coloured, the base of each hair being grey, and the

remaining part marked with alternate rings of black
and yellow, only the yellow predominates. It is a
native of the East, being found on the main land of

India, and also in some of the islands.

The hair-lipped Monkey {M. cynomolgus) is gene-
rally understood as being an African, from which

country it is very often brought to Europe. This is

larger in size than either of the Asiatic species, and

approaches more to the structure of the baboons,

though it still has the tail nearly as long as the

body. The full-grown male is nearly two feet and
a half in length, and the tail is little less. It is thus

larger than any of the monkeys properly so called ;

and it is also much more clumsy in its structure,

especially in the structure of the fore legs. It has a

large head, flattened on the under part, but the muzzle
is short and blunt. The nose is flat, and there is a

remarkable elevation or ridge and crest which projects
over the eyebrows. The fingers are united by mem-
branes as far as the second phalanx, so that this species
has not equal command of the fingers with some of

the others. In a state of nature there is not much
known of its manners, but in confinement it is much
less lively and disposed to climb than the lighter and

longer-limbed monkeys. It walks readily on all fours,

and rests itself by squatting on the callosities. The
mouth and hands are indiscriminately used in the

operation of feeding, and the cheek-pouches are

always filled before the process of swallowing is begun.
This last is, indeed, a habit with most of the quadru-
mana which have cheek-pouches. The position of

repose is either on the side, or resting on the callosi-

ties with the head bent forward between the knees.

The female is considerably smaller than the male, and
more handsome in form, if handsomeness can be pre-
dicated of creatures which are unshapely in their

forms and repulsive in their manners. The head is

considerably smaller than that of the male, and, though
the crest is not so projecting, it equally covers the

eyes. The hair on the top of the head is directed

from both sides toward the mesial line, where the two
united stand up forming a crest, which has procured
this female the name of the agret monkey. The face

is bordered with long and straight grey hairs, which

give it a curious appearance. The canine teeth of

the female of this species, and indeed of all the

species of this imperfectly understood division, are

very small, not projecting beyond the incisors ; and
the female has not the same vicious disposition as the

male. It appears, however, that she is wanting in

an instinct for which many of the monkeys are

remarkable, and which has been so long known as to

have been made the foundation of some ancient

fables. We mean the instinct of attachment to her

offspring. Very many of the handed animals are

remarkable for the most solicitous tenderness in this

respect, and it displays itself in so many little atten-

tions and endearments to the young one by its mother,

that it goes a good way to redeem the other and

more offensive habits of the animals. But the female

of this species, at least, when in a state of confine-

ment, pays little or no attention to her offspring. A
pair which were kept in the French menagerie pro-
duced one young one in 1817, and another in 1818,

and on both occasions the mother neglected them, and
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they soon perished. No conclusion with regard to

the conduct of the animals in a state of nature can,

however, be drawn from tin's, at least with certainty,

for confinement alters the natural dispositions of

animals, though it is natural to suppose that the

attachment of the mother to her young is the last

affection that would be changed by this means.

This African species makes a much nearer approach
to the baboons than any of the Asiatic ones do ; and

though there are still differences, both in appearance
and in manners, it might perhaps, with as much pro-

priety, be classed with the baboons as with the

monkeys. After it, the next African link, leading to

the more typical and ferocious baboons, is the pig-
tailed baboon, of which some notice will be found

under the title BABOON, in its place in the alphabet.
With the present species, therefore, we close our

brief notice of the monkeys of the eastern continent.

Altogether they are a numerous, a noisy, and a mis-

chievous race, though the singularity of their forms,

their great strength in proportion to their size, and

their lively motions, will always render them animals

to which a certain degree of interest attaches. To
man they may be said to be of little or no use other

than the mere gratification of curiosity ; but, though
to our feelings there is something repulsive in the

idea of eating a monkey, from its imagined resem-

blance to a dwarf of the human race, it is highly

probable that most, if not all of them, would make
wholesome food ; and they are so numerous that vast

numbers of them could easily be procured for this

purpose. Those vast numbers bespeak a correspond-

ing extent of use in the economy of wild nature ; but

what that use is, is not so easily determined, the more
so that the economy of the forests which they inhabit

is but imperfectly known, and cannot be studied with

safety, as a tropical forest is always unhealthy in

proportion to its closeness, and the vigour of its

vegetation.
II. MONKEYS OF AMERICA. The monkeys of

the western continent, which differ much more
from all those of the east than the Asiatic and the

African differ from each other. In America there

are neither apes nor baboons, nor any animals

resembling them ; but the monkeys are exceedingly
numerous in the extensive forests of tropical America,
and they are equally remarkable for their structure

and their manners. Some of the handed animals of

the east are noisy enough, and the voices of the whole

order are screaming and disagreeable ; but the eastern

ones are nothing to some of the western in this respect,
for the latter really make the woods dismal with their

bowlings, for the performance of which they have a

peculiar organisation, which we shall afterwards

notice. Many of the eastern animals are remark-

able for the quickness of their motions, and their

dexterity in springing to the branches of trees, and
so from branch to branch till they traverse the forest

faster than any ground animal can follow them, inter-

rupted as it is by the undergrowth below. Their

motions are, however, really nothing compared to

those of the American species, many ofwhich resemble

swift birds in their motions, much more than animals

which have no wings. In the general characters

upon which animals are classified, there may be said

to be a strong resemblance between the handed ani-

mals of the two continents ; but in every case it is a

similarity without the least approximation to sameness.

The American species have the three kinds of teeth

in like manner as those of the eastern continent, but
the cheek-teeth are sometimes more numerous. The
females have all two pectoral mamma; in both conti-

nents, and there is much resemblance in the general

economy in so far as reproduction is concerned. So
also all the four extremities of the Americans are

shaped like hands, as is the case with the eastern

ones ; but their hands are variously formed, and in

some of the species they approach to those of the

aie-aie, the galago, and some other tree animals of

the east, which, though to a certain extent they are

quadrumana, cannot be classed with the typical qua-
drumana, whether apes, baboons, or monkeys. These
last have the claws long and pointed, instead of being
flat like nails, as they are in the eastern monkeys, and
those of America, which approach most nearly to the

eastern ones in their general form. It is to the mon-

keys of the east, rather than to any other of the

divisions of the other, that the American ones have
the greatest resemblance. They have long tails, and

though they are not prehensile, or capable of laying
hold, in all the race, yet many of them possess that

species of action in so high a degree, as to combine
the grasping of a hand with a degree of litheness and

flexibility not much inferior to the proboscis of the

elephant. It is true that none of them are divided at

the extremity, or otherwise capable of laying hold,

except by coiling round the substance which they
seize ; but they do this so readily, so firmly, and in

so endless a number of positions, that they are truly
wonderful instruments, and there are perhaps not any
more wonderful mechanical instruments in the whole
animal creation.

As is the case with the handed animals of the

eastern continent, those of America are conveniently
divided into three great groups. The first of these

have been styled Helopitheci, which we may translate
"

tree apes," and, generally speaking, they have the

tail prehensile. The second have been termed Geopi-
theci, or "

ground apes," which have the tail long, but

slightly or not at all prehensile, and they in general
have the legs much stouter than the group with

prehensile tails, but not so long in proportion. The
third group have been called Arclopitheci, or " bear

apes," because their claws are shaped something like

those of the bear. This last group consists of only
a single genus, Ouistiti, afterwards to be mentioned.

Popularly, however, all these groups are called mon-

keys in this country, and we shall bring the whole of

them into this article, because we shall save some

room, and therebj
7 be enabled to bring out their

characters with more clearness. The three groups
have been described under other names than those

now mentioned, which are, we believe, those given to

them by at least some tribes of the native inhabitants

of those countries in which they are found. Those
names are Sapajou, for the first group ; Sagouin, for

the second ; and Ouistiti, for the third. We shall

take them under these names, pointing out the several

genera into which the first and second groups have

been arranged, and also noticing the leading species
in each.

1 . SAPAJOUS. It will be borne in mind that these

are the true apes or monkeys of America, properly
so called, though of course the other groups, being
handed animals, are also climbers. The characters

of these are as follow : the partition between the

nostrils is much thicker than that of the apes of the

eastern continent ; and the nostrils opening obliquely
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toward the sides, and not downward as in these.

There are six grinders in each side of the jaw, both
above and below, which is one more than is possessed

by any of the handed animals of the east, and conse-

quently they possess four more, or thirty-six in all,

while the others have thirty-two, as in man. None
of them are furnished with cheek-pouches or with
callosities on the buttocks, and all of them have the

tails long, very muscular, and prehensile. This last

character is the one which more immediately and

remarkably distinguishes them from the ground
apes, which they resemble in most other respects.
In this their distinguishing characteristic there are

two sub-divisions or sub-groups of them : one with a
tail naked of hairs, and only callous, or partially

scaly ; and the other having a tail covered with hair

to its extremity. On this account the first have been
called Gymnuri, or naked tails ; and the second Cebus,
which implies that organ is hairy.
The Gymnuri have far more power in the tail than

the other ; and, if we except the kanguroo and the

whale, there are no animals in whose economy this

instrument is so serviceable. It is true that some
lizards, or at all events saurian reptiles, have prehen-
sile tails; and so have some mammalia which are not

handed, as, for instance, the little harvest mouse ; the

beaver, too, makes use of its tail as a rudder, and
even sculls with it in swimming, and also converts it

into a kind of third hind leg when building ; but the
uses of all these are far inferior to that of the naked
tail in these American monkeys. It is often very
long, considerably longer than the body ; and from
the number of its joints it can command space on

every side, and lay hold backwards or forwards,

upwards or downwards, to the one side or to the other,
with the same precision as if it were a hand, and

guided by the sight of an eye. From the direction

of the eyes in these animals it is not possible that the

prehensile tail can be guided by sight unless in very
particular instances ; and therefore they have naturally
in it the same exquisite sensibility of touch which
blind individuals of the human race acquire by long
experience and practice. The firmness of the grasp
which the animal can take by means of this tail is

much greater than one would readily believe, for if

it makes a single coil round a branch it is quite suf-

ficient not only to support the mere weight of the

animal, but to enable it to swing
1

in such a manner as

to gain a fresh hold with the hand. Not only this, for,

if the hands miss, the tail is sure to take hold, and
therefore, let the wind blow as it may, these animals
are never shaken from the trees. The power of mo-
tion is in the tail itself, and in every part of it, and
the muscular structure in which it resides is truly
wonderful. While the animal, in so far as the body
is concerned, is in a state of perfect repose, the tail

can, with the rapidity of lightning, feel about till it

gets a hold, and also try the stability of that hold ;

and if sufficiently stable, the animal, from the length
and elasticity of its legs, can throw itself upward, or

indeed in any direction, the coil of the tail being the

only fulcrum required. Some of the eastern monkeys
are very expert in their motions among trees ; but
there is no known species of mammalia nearly so well

adapted for being a tree animal as these naked-tailed

monkeys of America ; and we may add that no
forests are so well adapted for being the haunts of

expert tree animals as those which these singular
creatures inhabit.

Those American monkeys with naked tails are

usually divided into four distinct genera. One of those
we have already described in the article ATELES, and
therefore our present notice may be restricted to the
three that remain, which we shall notice as briefly as

possible.
HOWLING MONKEYS (Myctes). These animals,

which have also been called Steiitor, from the great
loudness of their voices, form a very natural and well-

defined genus. Their limbs are of mean length, with
five divisions on them all, and the thumb on the fore

ones about half the length of the second finger. One
of the most remarkable parts of their organisation is

the structure of the os hyoides, or bone of the tongue,
and of the instruments of sound with which the
remarkable enlargement of this part is connected.
This may be regarded as a sort of enlargement of the

larynx, which appears externally like a great swelling
or goitre, especially when the animal howls. So large
is this, indeed, that it gives a singular appearance to

the profile, by throwing the muzzle higher up than
what appears to be the centre of the face, an aspect
presented by no other race of animals. This singular

apparatus is so clearly and so popularly described by
Humboldt, in his Zoological Observations on the
Animals of Central America, that we cannot resist

quoting it.
" The bony cone of the os hyoides," says

Humboldt,
" measured by water, gave a size equal to

four cubic inches : the larynx was slightly attached by
muscular fibres, and communicated by a membranous
canal. The larynx consisted of six pouches, of ten

lines in length, to from three to five in depth. These

pouches resemble those of the small whistling mon-

keys, squirrels, and some birds. They have an open-
ing above on the same side with that of the glottis, by
which the air cannot enter without shutting the epi-

glottis. Above the pouches there are two others, of

which the lips or borders are yellowish. These are

the pyramidal sacs which enter into the bony case,
and are formed by membranous partitions. The air

is driven into these sacs, which are from three to four

inches long, and terminate in a point, but come in

contact with no part of the large hyoid bone opening
below. The fifth pouch is found in the opening of
the arythenoid cartilage, and is situated between the

pyramidal sacs of the same form, but shorter ; and
the sixth pouch is formed by the bony drum itself,

within which the voice acquires the mournful plain-
tive tone which characterises these animals." Alto-

gether the organisation of the neck and under jaw of

this animal is very peculiar, and offers some instances

of singular provision for a vast power of voice without
the least chance of injuring the essential parts of the
animal. In reality, the muzzle of the howling mon-

keys is rather elongated, and the facial angle small,

though the vast production of the howling apparatus
renders this not perceptible. The occipital hole,

through which the spinal cord passes from the skull

to the vertebrae, is situated as far upwards as the

orbits of the eyes, and directed backwards, not down-

wards, by which means the spinal cord is secured from
all injury which could arise from the pressure of vio-

lent action carried on in front. The lower jaw is

very much developed both in its body and its branches,
so that their depth is nearly equal to the entire height
of the cranium. Between these extended walls the

principal modifications of the os hyoides are placed.
The body of that bone is formed into an osseous case

or shell, the walls of which are very thin and elastic.
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To this there is a large opening backwards, to the

sides of which are articulated tour small elongated
bones, to whi-'-h the sacs alluded to by Humboldt are

attached. This case is in some of the species about
two inches from front to rear, and an inch and a half

in the cross diameter ; and when the animal howls, the

os hyoides is depressed below the lowerjaw, deep as

its branches are. It is not well ascertained in what
manner this singular apparatus, an apparatus so dif-

ferent from that of the organ of voice in most animals,
acts ; but it is unquestionably an instrument of most

melancholy music. The animals which possess it,

though the largest of the American monkeys, are still

not animals of any considerable size, and yet their

voices are louder than the roaring of lions, being dis-

tinctly audible at the distance of nearly two miles all

round. On account of the loudness and harshness of

their tones, a stranger would be very apt to suppose
that the forests which they inhabit are thickly tenanted

b}
r wild beasts of the most formidable description.

But the howling monkeys, though they do wage war
on such as dare to invade their pastures, wage war of

a different sort from that of the formidable beasts of

prey ; they assail the traveller with rotten sticks,

which they break from the trees, and with other less

cleanly substances which they themselves supply ; so

that, when Swift describes the most offensive prac-
tices of the yahoos, one would be apt to suppose that

the howling monkeys of the American forests had
furnished him with the picture. These animals are

exceedingly numerous in many parts of South Ame-
rica. Humboldt estimates their numbers in some

parts of the forests as being not less than two thou-

sand to the square league. Numerous as they are,

however, their value by no means corresponds, at

least in the estimation of Europeans. Part of this

may be prejudice, for the Indian tribes hunt them
with great avidity, shooting them with arrows enve-
nomed with wourali poison, shot from the bow, or

blown from the tube, according to circumstances.

Some travellers in the woods, and Mr. Waterton

among others, speak in favourable terms of the flesh

of some of the species ; but, as they are not much
sought after by the hunters among the colonists, it is

probable that this eccentric but delightful traveller

may have brought no ordinary share of "
Spartan

sauce" to his monkey feasts. The skins are in some

request both in Brazil and the western countries for

covering saddles, or being placed on the backs of

mules, to prevent their loads from galling them ; but

the skins used for this purpose are few as compared
with the numbers of the animals. Indeed, it is no

easy matter to get hold of them. If they are sur-

prised upon the ground, they instantly befake them-
selves to the trees, and mount so rapidly and so high,
that nothing but gun-shot or arrows will reach them ;

and then, though they are killed, the chance is that

their dead bodies shall remain suspended in the tiee;
for though gun-shot wounds relax all the joints,
and even the features of the boldest warriors, it ap- !

pears that they do not thus affect the prehensile tails

of these monkeys, for they hang suspended to the
branches after they are dead.

The females of these, and indeed of all the Ame-
rican monkeys, never have any catamenial discharge,
and they bring forth only one young one at a time,
which they carry on the back. When the mothers
are pressed with danger, some writers say that they
abandon their young, while Spix gives them a very

different character. He says that, even though a
female is wounded, it will not quit its young until it

tumbles to the earth exhausted and dying.
The food of these animals is chiefly vegetable, con-

sisting of fruits and also of succulent leaves. As is

the case with the greater number of the handed ani-

mals, they prefer those woods which are nearest the

banks of the rivers, or the marshy places here the

water stagnates. The reason of this is obvious : the

trees in those places furnish the most constant supply
of food, either in fruits, or in leaves, and they also

abound the most in insects. There are several spe-
cies, the most common and the most conspicuous of

which is

Tlielied Howling Monkey CM. semculux). This is

the species to which Humboldt alludes, under the
name of Monocoforado, and it is commonly termed

simply the red monkey. One of its most distin-

guishing characters is the nakedness of the face, upon
which there are only some short hairs under the eyes
and between the orbits on the mesial line. The body
is bright golden yellow in great part, but passes into

bright red on the shoulders, the thighs, and toward
the insertion of the tail. The beard, which covers the

whole enlargement on the under jaw, is bright maroon
red, and the rest of the legs and also the top of the

head are deep maroon, inclining to purple. The hair

on the fore part of the head is shaded so as to lie

outwards and backwards ; and there is another whirl

or centre of the hair at the lower part of the neck, in

consequence of which the huir on the hind part of

the head turns and meets that on the fore part, form-

ing a transverse crest of a semicircular form. The
hair on the cheeks is turned forwards and downwards ;

those on the outsides of the legs are directed down-
wards ; while those on the insides are directed up-
wards. The length of the full-grown individual is

at least two feet, and the tail is rather more, so that

among monkeys this is a large animal. The red

howling monkey is a native of the woods of most

parts of tropical America, unless those which are dry
and near the mountains, and have no monkeys' food
at some seasons of the year. They are particularly
abundant in the woods of Guiana, behind the Euro-

pean settlements in that part of the world. These
animals, and indeed most, if not all, of the genus, are

gregarious, and live in large troops, the members of

which appear to agree well with each other. There
is still some little confusion in the species, and it is

probable that there may be in the vast forests several

species which have not yet been observed by Eu-

ropeans.
The Bear Hoiuling Monkey (M. ursinus). This

animal is also known by its colonial name Aragiiato.
It has sometimes been confounded with the former ;

but they appear to be quite distinct, and this one
much more of a mountaineer than the other. Hum-
boldt found them in great numbers at an elevation

where the temperature was not only moderate, but

even severely cold, and they made a very loud howl-

ing, especially before rain, so that they might be
turned into a sort of rude indicators of the weather.

In their deportment they are grave-looking animals.

In their general form they bear a considerable resem-

blance to the red howling monkeys ; but, being

exposed to higher temperatures, they are more abun-

dantly clothed, the under part of the body, which

is nearly naked in the other, being covered with hair

in this, and the face being also hairy. The hair is
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very long, of a golden red colour, pretty uniform

over the body. The young are brown. Notwith-

standing these differences, it is possible that this may
be a climatal variety of the former, changed in its

covering, and dwarfed in its size by the severe cold

to which it is subjected. We are not aware that

there is any difference in its habits from those of the

preceding species.
Golden-tailed Howling Monkey (M. chrystirus) has

been confounded with the red howling monkey, but

it is different, at least in the colouring. The last half

of the tail and the upper part of the body, from near

the tail to near the shoulders, are very bright golden

yellow ; the basal half of the tail is very bright maroon,
and the rest of the body, the head, and the legs, are

very deep maroon, passing into purple in the legs.

It is easily distinguished from the red one by the head

and limbs being of nearly the same colour, whereas in

the other they are of different colours. In the red

one, too, the tail and under-part of the body are

coloured alike, whereas in this they are different, and

the tail consists of two colours strongly contrasted

with each other. There is also some difference in

the teeth, they being longer than in the others, and

very regularly set, and the zygomatic arches are

larger than any of the rest. Still it is probable that

this may be the same species which is called the

araguato, or probably that name may be applied to

more species than one ; as, in various places both of

the east and the west, it is not unusual to call several

monkeys by one common name, in like manner as we

apply the general name monkey to all the varieties,

whether of the eastern continent or of America.

The Brown Howling Monkey (M. fuscus). This

is a Brazilian species, of which little is known, and it

appears sometimes to have been confounded with the

ursine or bear howler, and at other times with the

Beelzebub species of ateles. It is indeed so like the

former, that it is not easy to distinguish between
them. Its general colour is maroon brown, pass-

ing into pure maroon on the middle of the back
and the head, and having the tips of the hairs golden

yellow.
Red-handed Howling Monkey (M. rttfimanus') is

generally of a black colour, with all the legs and the

last half of the tail russet. The face and almost the

whole under-part of the body are quite naked of

hair. It is understood to be subject to considerable

varieties of colour, if indeed that which is described

under this name is not merely an accidental variety
of some of the others. It is said, taking the varieties

of colour into the account, to be very numerous in

the dense and damp forests of Brazil, and also in

those of the extensive valley of the Amazon.
Black and Yellow Tailed Howling Monkey (M.

flavicaudatus). This is a well-marked species, at least

in so far as colour is concerned. Its general covering
is blackish brown, with a yellow stripe along the tail ;

the face yellowish brown, and very slightly covered
with hair. The tail is proportionally shorter than

any of the others, not equalling the body in length,
while in most of the others it exceeds it. It is found

chiefly in the forests in the upper provinces on the
river Amazon ; but in all probability it occurs in

other places.
Black Holding Monkey (M. niger). The full-grown

male of this species is generally black, only a portion
of the tail and the lower part of the face are covered
with yellow hairs. The face of this one is altogether
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hairy, but the hairs are thin and short. The females
and the young differ considerably from the males in

their colouring. They have the lace, the under part
of the body, the flanks, the head and the limbs, with
the exception of the feet, straw-coloured. The back
is furnished with black hair with yellow points, which
make the general tint a yellowish ash colour. This

species is found in Brazil, and it differs from most
others of the genus in some well-marked particulars.
It is considerably smaller, not exceeding a foot and
a half from the muzzle to the tail, while most of the
others are two feet or more ; and the naked or pro-
perly prehensile part of the tail does not extend to

more than the last third of the length of that organ.
The muzzle is straight, as in the golden-tailed species ;

and the teeth are large and parallel, as in that. Still

it is probable that it may only be a coloured variety.
The species of which we have now given the names,

and some notices, include the whole of the principal
part of the howling monkeys of America, as they are
known to European naturalists. They are a curious
race in their numbers, their habits, their appearance,
their voices, and, in short, every thing about them ;

and they are perhaps the most characteristic mam-
malia of those extensive and deep forests in which

they reside. Of their manners in a state of nature
we know but little, because the exploring of a forest

in the rich parts of tropical America is a hopeless
task, unless the traveller could, like the sloths, make
his way among the upper branches of the trees

During the rainy season all below is either stagnant
water of inundation, or quagmire which no foot can

pass, covered with withered branches, and divided by
natural ditches and pools of water, more offensive to
the sense and more injurious to the health than "

the
reek o' the rotten fens;" while, when the subsoil gets
a little finer, so exuberant a vegetation springs up,
that the forest is impenetrable, or, when penetrated,
it is as dark as midnight. Tluis its inhabitants
cannot be examined in their strong holds, but merely
in those openings which now and then occur, and to

which the howling monkeys often resort to bask in

the sun. At such times, however, they are very
watchful, and, in all probability, some are constantly
on the watch ; because the instant that a traveller

approaches the howl is set up, the whole are in-

stantly on the trees, and begin their cannonade of
sticks and other substances, to which we have al-

luded.

Our next business in regular order would have
been to notice the spider monkeys, or the genus
Ateles, which some naturalists have divided into the
two genera of Ateles, properly so called, and Eroides ;

the first comprising those in which the thumb is very
nearly or altogether wanting, and the second those
in which, though the thumb is very short, or even

only a tubercle, it can act against the fingers. There
is, however, still another genus with the tail pre-
hensile, with the legs very long, as in the spider

monkeys, arid with the head round, and thumbs on
all the extremities, as in the howling monkeys. This
is the genus.

LAGOTHRYX. This genus, which is but a recent
addition to the zoology of South America, being first

mentioned by Humboldt and Bonpland in their re-

searches in that continent, has received its generic
name from the produced hair upon the thorax. The
legs are considerably shorter and stouter in proportion
than those of the spider monkeys, and thus the ani-
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mals are better adapted for walking on the ground.

They have four fingers and a thumb on each of the

fore feet, the latter capable of acting against the

others. Still they are but rudely-formed hands, for

the fore finger is so short, that, when the palm is ap-

plied to the ground, the foot has very much the

resemblance of a paw, and not of a grasping instru-

ment. This paw-like appearance is farther increased

by the form of the nails, which, on the fore feet, with

the exception of those on the thumbs, are compressed,
and slightly resemble claws. The head is rounded,
and their fur is much softer to the touch than that of

any other of the American monkeys, with the ex-

ception, perhaps, of some of the genus Ateles. Their

facial angle is about fifty degrees, and their ears are

very small. Altogether they seem to be animals of

soft and quiet disposition, though very little is known
of their manners. Humboldt, we believe, saw but

one, and that one was in the hut of an Indian in the

valley of the Oronooko. It had not, however, been

obtained in the forest there, but considerably to the

west, on the more dry and elevated grounds, where
the forests are not so close. This agrees with the

structure cf the animal, which is better adapted for

walking, and less so for climbing, than that of the

species which have the legs longer and more slender.

The account given by the Indians is, that this species
associate together in large troops, which meet in the

openings of the woods, and hold a sort of council, at

which the elders of the band stand up on their hind

legs and conduct themselves with all the gravity of

senators. As is the case among these, however, those

monkey assemblies are not uniformly taciturn. They
do not howl in the same deep and dismal tones as

the howling monkeys, properly so called ; but they

occasionally set up a violent chattering, something

resembling that cheering and counter-cheering which

takes place among men in the sound, and very likely
in the sense. They are represented as being terrible

gourmands, or rather gourmis, for it is quantity, not

quality of food, of which they are said to be so fond.

Three species have been named, but it is probable
that two of these are one and the same, and possible
that all the three may be climatal varieties. The one

of these is

HumboldCs Monkey (L. Humboldtii). This is the one

found by that enterprising and intelligent traveller,

with the Indian of the valley of the Orinoco. It was

an animal of considerable size, being about two feet

three inches in the head and body, and with the tail

rather longer. The head large and round, and hav-

ing a blunt appearance, from the smallness of the ears

and the shortness of the hair. The hair on the upper

part of the body is whitish, with black tips, producing
a greyish shade. The hair on the breast is much

longer than the rest, and of a brownish colour ; but

that on the head is very short, of the same colour as

that on the back, only rather brighter. The face is

of a black colour, and naked, only there are short

stiff bristles surrounding the mouth. A portion of

the tip of the tail is naked, and that organ is very

prehensile. So far as we know, this animal has not

been found in the eastern part of South America,

though in all probability it exists there as well as in

the central part, eastward of the Andes.

The Grison Monkey (L. canus). This species is

rather smaller than the last mentioned, and it has

been found in Brazil. The upper part of the body
aiwi the outsides of the legs are greyish olive ; the

head, the tail, and all the under part brown, mixed
with more or less of ash colour. It is supposed, how-
ever, to be subject to considerable varieties of colour,
as some specimens, doubtless of the same species,
have been met with with the head almost black. Spix,
in his splendid work on the animals of Brazil, mentions
another species, and also gives a figure of it under
the name of the "smoke-coloured monkey" (Gastro-

margiif inftimatm} ; gastromargus being the generic
name applied by Spix to these monkeys, he being
the first to discover their great powers in the gastro-
nomic way. This one is, however, so like the former
in every thing, except being more of a smoke-grev
colour, that it is highly probable they are one and
the same species, of which, as we have mentioned,
other coloured varieties have been observed.

SAPAJOOS PROPER (Cebns]. The grand distinguish-

ing character of these from the whole of those for-

merly mentioned is the tail entirely covered with
short and thick-set hairs, though it retains the pre-
hensile property, yet not perhaps in such perfection
as where it is naked, and may be regarded as posess-

ing directly the properties of an organ of touch, as

well as those of an organ of prehension. This sub-
division or genus may be regarded as holding a sort

of intermediate place between the tree monkeys and
the ground monkeys, the spider-monkeys being taken
as the most typical genus of the former, or the ones
most exclusively adapted to a woodland life. Most
of those who have attempted to classify these singular
and interesting, but obscurely-known animals, have

put the howling monkeys foremost among the tree

ones, as if they were the most typical genus. In

respect of size and numbers, and especially of the

noise which they make in the world, they unques-

tionably stand foremost ; but these are not sufficient

grounds of precedence among monkeys any more
than among men ; and Cuvier, though he perhaps
knew less of the details of the individuals, especially
in their colouring and other external appearances,
than other naturalists of far less philosophic and

generalising minds, was yet faithful to the structure

in taking, as typical of the tree monkeys of America,
those which are most adroit among the branches, and
most helpless upon the ground. Viewing them in this

way, we have, in those American monkeys, a series

which is probably more complete than in any other

animals with which we are acquainted ; for the spider-

monkeys are the best climbers of which we have any
knowledge, and the structural series comes regularly
down till the hand makes a close approximation to a

digging foot ; and the four-handed race merge into

or pass over the still-continued series to the rodentia,

and these again to the toothless animals, till we come
to the armadilloes, clad in armour, and digging deeply
in the ground.

This series, taking all the three orders in their suc-

cession, and carefully comparing each order and each

shade of generic difference with the corresponding
differences of haunt and habit, would be an exceed-

ingly interesting subject of natural study ; and would

probably better reward any one who should bring to

it the requisite degree of knowledge and talent than

any other that could readily be named.
It would, however, be attended with great labour,

and not a little difficulty ; and much must be observed

before it can be attempted with any great probability
of success ; but still it is a mine which will reward

for manv ajres those who have the means and the
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ability of working it with skill. The reason which
makes the natural history of this part of the world in

its more characteristic animals, and their appropriate
habits and haunts, difficult, is a very obvious one. The
forests of South America are not only the most exten-

sive and the most difficult to beexplored of any that are

to be found on the surface of the earth, but they are

at. the same time the most permanent in their nature.

The high mountains, the vast rivers, and the heavy
rains of South America, together with the flooding
of the ground by those rains, are sure bulwarks to

vegetable and animal life against the invasion of the

desert. In many instances, too, those munitions of

nature are such as to set all the efforts of man at de-

fiance ; and thus there is no chance that this portion
of the globe shall ever become forcstless. In conse-

quence of this we have the animals there in their

habitations as they have been, and as they will be,

during a lapse of years of which we know neither the

beginning nor the end ; and thus they will remain a

permanent subject for naturalists of successive ages ;

so that, from the time that the language of natural

history became the language of truth grounded upon
actual observation, the naturalists of every succeeding

age may go on to build upon the labours of their

predecessors as a sure foundation, the stability of the

fabric being beyond question, and the height to which
it may be raised beyond even the fondest hopes
which we can entertain in the present state of our

practical knowledge on the subject. But to return

to the sapajous.
As compared with the former species of American

monkeys, the sapajous are agreeable creatures.

They are full of life and intelligence ; and, though
very active in all their motions, they are mild in their

dispositions, very docile, susceptible of education,
and can show a good deal of attachment to those

who are kind to them. They are accordingly more

frequent in Europe than almost any other genus
of monkeys. In their native forests they live in

numerous bands, and are chiefly met with in the

higher branches of the lofty trees ; but, notwithstand-

ing their gregarious habit, the males are said to be

strictly monogamists, and the pair are very much
attached to each other. As is the case with the
whole order, their principal food is vegetable fruits

when they can obtain them. But when their vege-
table food fails they can become miscellaneous in

their feeding, and live upon insects, worms, and mol-
luscous animals. They will also, at least in a state

of confinement, eat flesh ; but it does not appear that

they show the slightest disposition to kill any warm-
blooded animal. As is the case with the howling
monkeys, they produce but one at a birth. This one
is carried on the back of the mother as she moves
about ; but when she rests she attends and fondles it

with much apparent affection. It is sometimes said

that these animals will not breed in our climates ; but

this is not the fact, as has been proved by numerous
instances. These monkeys have not generally the

disagreeable voices of the howlers, or the offensive

chattering of the Lagothrici. Their usual sound,
when in good temper, and not annoyed, is soft and

murmuring, and heard at a very short distance.

When, however, their passions of any kind are

strongly excited (and animals of so much activity and
resource are necessarily very excitable), their cries are

harsh, sharp, and loud, and heard at a considerable
distance. But even then the sound which thev utter

is a sort of yelping or squeaking, and not howling ;

and their calls to each other are always made in the

soft, voice.

Some of the sapajous are known by the name of

musk-monkeys, and others by that of weeping mon-

keys, or rather perhaps those names are given to the

same ones at different, times. They have always a

slight musky smell, which is indeed a smell very
general among South American animals ; but in the
season of heat this smell becomes far stronger than
at other times. The weeping does not imply that

they shed tears ; it merely alludes to the sound which

they utter when frightened, which sound bears no
inconsiderable resemblance to the crying of a child.

The north and east parts of South America are

the localities where the sapajous are most abundant,
or at all events where they have been most observed.

Many species have been enumerated, but it is doubt-
ful whether some or even the greater part of them

may not be merely accidental, as their chief distinc-

tions are those of colour. We shall content ourselves

with short notices of a few of those which are best

established.

The Weeper Monkey (C*. appclla). This species
is well known in Europe, better perhaps than any
monkey of this or of any other genus. In so far as

beauty can be ascribed to a monkey in its appearance
(for all animals are beautiful in their adaptations),
this one may be said to be a very pretty little crea-

ture, though sober in the colours of its attire. It is

only about a foot in length from the nose to the tail,

and the tail is rather more than a foot. The upper
part is of a pleasing and rather bright brown colour,

though it does not always show very well in this

country, because, though nobody would feel disposed
to ill use a creature which is perhaps the most inof-

fensive of all its order, and certainly one of the most

playful, an animal of tropical climates cannot always
be made to feel at home in temperate countries ; and,
when animals are not in good condition, the falling
off tells first in the diminished beauty of the fur.

The under part is yellowish, and the upper part of
the head, with a line down each side of the face, the

tail, and the extremities of the feet, are black. It is,

however, subject to very considerable varieties of

colour, and is understood to alter, with difference of

climate, even in the same individual. With us it is

much more healthy, and can stand the weather better

than almost any other species of monkey. It is

usually brought to Europe from Guiana, which ap-
pears to be its head-quarters, and it is found there in

considerable troops.
The White-fronted Sapajau (C. albifrons} is about

the same size as the weeper monkey last described,
but differently coloured ; the forehead and a portion
round the eyes are pure white, and hence the name
that it h;:s received. The general colour of the body-
is greyish-olive, rather paler on the middle of the
back and on the under part, and having a slight,

yellowish tinge there. Hurnboldt found this species
in great abundance in the forests of the Upper
Orinoco and the adjoining parts. Numerous indivi-

duals live in the same troop. They are by no means
alarmed at the approach of man ; and both the
Indians and the Europeans, and their descendants,
are fond of keeping them in their houses as pets. In
their dispositions they are said to be more gentle
than even the weeper monkeys, and also more play-
ful. Ourapavi is the name given to this species by
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the Indians of the Upper Orinoco, though what this

name implies in their language is not correctly
known. It is a curious fact that there are very few
animals of which the names can, in any language,
be so interpreted as to have even as much meaning
as to point out any one quality of the animal ex-

pressible by a more primitive word. From this it

should seem that, in the rude stages of society,
animals were among the first subjects which mankind
called by conventional names, calculated fur bringing
the subject before the mind of the hearer when it was
absent from his bodily observation. This comes very
nearly to the account of Adam's first labour, which
was that of naming the beasts ; and it is satisfactory
to find that, even in so trivial a matter as this, the

declaration ot Holy Writ is in strict accordance with

those conclusions to which we are led by personal
observation.

Those Indians are very partial to this little animal,
and generally keep it in their houses, and their

example is followed by the missionaries, and other

persons from Europe, or the European settlement?,
who take up their abode in that wild and remote

part of the country. It seems that the animal is par-

ticularly fond of riding; for Hurnboldt mentions one

belonging to the Maypuri Indians, which regular! v
mounted a pig every morning, and sat quietly on its

back during great part of the day, while the pig,

apparently quite unannoyed by the burden of its little

rider, collected its food in the savannah with perfect
unconcern. Another, belonging to a missionary, is

described as making a cat a substitute for a charger,
and that even (his animal did not show much resent-

ment. Whether the old fable, of taking the cat's

paw to get the burning chestnuts out of the fire, may
have been practised by any of these animals, we
cannot say (only it is not unlikely) ; but certainly these
little gentle sapajous take great liberties with other
domestic animals, and, generally speaking, with the

greatest impunity.
The horned Sapajou (C. fatuellus}. This species

is a little, but only a very little, larger than the two
which have been mentioned. Its colour is blackish

maroon on the back, bighter maroon on the sides, and

bright red on the belly, with the head, the legs, and
the tail brownish. It is, however, subject to con-
siderable varieties in the general colouring, no two
describers exactly agreeing as to the tint of any one

part of it. The fact is, that very many animals,

tropical animals especially, appear of different shades
of colour according to the different lights in which

they are seen, and therefore considerable allowance
must be made for those diversities which we meet
with in the published descriptions. There is another
source of apparent difference in many of the monkeys,
and in this one in particular. The skin is generally
coloured, and not unfrequently of a bright colour, so

that it shines through the hair where that is thin,
and imparts a colour which the hair does not possess.
The skin of this one is purplish red, and the hair on
the under part of the body very thin ; hence the

apparent brightness of the colour of that part. One
of the greatest peculiarities in this species is the

direction of the dark hairs on the forehead. These
rise from a little above the eyes, and stand up higher
than the top of the head, which is round, and appears
smooth from the shortness of the hair. Seen in front,
those hairs of the forehead are parted in the middle,
and end in two stiff and pointed tufts, to which the

name of horns has been absurdly given, though"
tufted sapajou

"
would have been a far more appro-

priate name. Seen in profile, the aspect of those

produced hairs of the forehead is very different ; and,
in this situation, the animal altogether bears some
slight resemblance to a mailed warrior, with the visor
of his helmet up ; and the resemblance would be

nearly complete, if the naked ear of the animal did
not make its appearance. From the angles of the
erected hairs on the forehead, the hair on the cheeks
turns downwards, and then forwards on the chin, but
with an intermediate white patch, bordered by a
black one on the side of the cheek. The black

might pass for a whisker, and the white for a cowl
under the helmet, while the erected part shows as if

it could be turned down, and exactly cover and pro-
tect the face. All these resemblances are of course

purely imaginary, but they belong to that class of

imaginary appearances which are well calculated to

fix the real appearances in the memory.
The robust Sapajou (C. robustus]. This is de-

scribed as a Brazilian species ; but it approaches so

nearly to the weeper monkey, that it is probably only
an accidental variety of that, the chief difference

being, that it is a little larger and a little brighter
in the colouring. Cebus libidinosus is another Brazi-

lian species, mentioned by Spix, as indicating an

approximation to the baboons in some of the more

repulsive habits of these ugly animals. The account
was given, however, from an animal in a state of

confinement ; and it is so contrary to the general
conduct of the whole genus, that we must regard the

habit as individual, and probably artificial, and not as

belonging to, or in any way entitled to beeome, the

name and the discriminating character of a species.
The description of this one was given as follows : The
tuft on the head blackish brown ; the beard curling
in a circle round the face ; the back, breast, throat,

beard, under side of the tail, and limbs, with exception
of the arms and thighs, rusty red ; the fore part of

the throat deep reddish brown ; and the cheeks, chin,
and fingers, bright brown.

The large-headed Sapajou (6*. marriuchus). Few
individuals of this species have been met with. Such
as have been examined have been obtained from some

part of South America, though from what particular

part is not known. The forehead is rounded, and the

eye-balls prominent; the breast, the belly, the cheeks,
the sides of the face, and outsides of the arms, pale

yellowish orange, passing into white at the fore part
on the face, and at the hind part on the arms ; the

head black on the upper part, and whitish on the

sides, with a black band down each side of the face,

showing some white between it and the naked part ;

the legs on the outside, and also the tail, are black ;

the itisides of the legs reddish, but produced more by
the colour of the skin than by that of the covering,
which is very scanty in these parts. Though the

country of this species is not perfectly ascertained,

there is little doubt that it is a distinct species,
because several have been found agreeing so much
with each other, and differing so much from any of

the other described species, as to leave little doubt

that they are distinct.

Golden-footed Sapajou (C. chryospus). This is

a handsome species, though very little is known con-

cerning it, and it seems to bear a considerable resem-

blance to the white-fronted one already described,

like which it is a western animal, being found in
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Columbia. Its covering consists of a number of

colours, of which the distribution is similar to that in

some of the rest, but the colours themselves are very
different.

There are various other species of sapajous, which
have been described from their colours, and figured,

and recorded in systematic classifications ; but, upon
careful examination, we are disposed to conclude that

the greater number, if not all of them, are accidental

varieties, or varieties arising from differences of colour,

to which these animals are subject in the different

sexes and at different stages of their existence. These
differences of colour arc very considerable, and in

some instances extend as far as absolute albinoism,

specimens of a perfectly white colour being occa-

sionally met with. In all these, however, there is

really no instruction to those who wish to study
natural history in a popular manner, or even for use-

ful purposes ; because the manners of the sapajous,
in all the varieties of their appearance, are so much
alike, that, when one is studied, all may be said to be
studied ; and any one who knows the weeper monkey,
which is so very common, can be at no loss to under-

stand all the rest. The sapajous with hairy tails, or the

genus Cebus of the systematic naturalists, may be

regarded as holding the same place in the zoology of

America as the monkeys hold in that of the east. Like

these, they are by far the most numerous in their lo-

cality. There is, however, a remarkable difference be-

tween them in the superior gentleness of disposition of

the sapajous of America over the monkeys of the other

continent, with what genus soever of those monkeys
we compare them. The howling and spider monkeys
bear a similar resemblance to the climbing apes of

the eastern continent ; and it is not a little remarkable,
that though Africa intervenes between the proper
locality of those eastern and western animals, there

is nothing in the west approaching so nearly to the

cJiimpansce and the baboons of Africa as the naked-
tailed monkey of America does to the apes of the east.

No satisfactory conclusion can, however, in the pre-
sent state of our knowledge, be drawn from these

discrepancies, and the natural history of America
must be worked out upon its own data. This is true,

not only of the individual races of animals, but of the

succession of races ; and in the progress from the

most dexterous of the handed animals to the most
terrestrial of the rodentia, we have to pass through
very different gradations in the one continent from
those which we have to pass through in the other.

The sapajous with the tails entirely hairy may be
considered as the last link in those American monkeys
which are chiefly, or almost exclusively, tree animals ;

and we come next to those which have been termed

ground monkeys, though of course even they still

continue to possess a considerable degree of the

climbing character ; and indeed, if this were not the

case, hands would be given to them in vain, for the
chief and proper action of these hands on animals is

climbing.
SAGOUINS {Geopitheci). These are the ground

monkeys of America, and, though various naturalists

have confounded them with the hairy-tailed sapajous,

they are perfectly distinct. The tail, though often

proportionally longer than in the others, is never

prehensile. No doubt the animals are capable of

moving it, because every lengthened tail is capable of

motion and flexure in the different parts ; but, though
some of the sagouins do often coil the long tail round
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other substances, as well as round their own bodie?,

they never make use of it as a hand, or suspend thorn

selves by it, as is the case with even the hairy-tailed

sapujous. These animals have the body long and

slender, bearing a very slight resemblance to that of

the marten family ; their fur is soft, and the tail

entirely covered with it ; the nails on the fingers are

not formed into absolute claws, but they are narrow,
rounded upwards in the middle, and rather pointed,

something intermediate, in short, between nails pro-

perly so called and claws ; the eyes of these animals
are also larger in proportion than those of the former

genera ; and the whole structure indicates a lurking
animal, having at least a dash of predatory disposition
in if. This appears to correspond with the habit in

so far as the habit is known ; for, as individuals of
this species, when in a state of confinement, are very
fond of animal substances, including raw flesh among
the rest, we very naturally suppose that they are dis-

posed to kill, in a state of nature, any animal they
can master. It is not a little remarkable that, in the

handed animals of both continents, the strongest,

species, and those which are most ferocious in their

dispositions, should be the most exclusively vegetable
in their feeding ; and yet such seems to be the case.

The handed animals of the east may be said to merge
in the loris, and these, notwithstanding the slowness
of their motions, are nocturnal animals which prey
upon birds. It is highly probable that birds are also,

occasionally at least, made the prey of the American

ones, for there are not many mammalia in that country
which they could master. Those who reflect upon
it will easily perceive that it is not a swift animal,
which bustles along, but one moving silently and

stealthily, which is best adapted for being a nocturnal

bird-catcher. Night is the time of repose with by
far the greater number of birds

; and a wingless
animal which is to capture them at this time musi

come upon them so softly as not to give them
notice of its coming, otherwise they would take to

the wing and escape. There are indeed other enemies
of the tropical birds, which are most in motion

during the day, namely, the snake tribes ; but they
are animals of very considerable resource, and mosl

of them capable of darting upon their prey with equal

rapidity and certainty. The sagouins, and animals

of similar habits, on the other hand, come by stealth

upon their prey. They are not so much found in the

lofty forests as the others, though they are still

dexterous as tree animals ; and during the day thev

lurk much among the bushes and in the holes of the

rocks, while those of the former families are chiefly
found in the trees. It is for this reason that they are

called Geojnt/icci, or ground apes ; and, though the

genera into which they are conveniently divided differ

considerably, there are common characters which

belong to all the divisions. They have the head

rounded, and the brain well developed, both of which

circumstances are considered as indicating a cor-

responding share of intelligence in their possessor.
The eyes are fitted for nocturnal vision, and during
the day the animals remain in their places of conceal-

ment. The facial angle is sixty degrees, but though
this is large, the approach in appearance to the

human face is not so great as in some species which

have the facial angle smaller ; for the whole have

something of a cat-like look. The nostrils are large

and open, and directed towards the sides ; the car-;

are also open, and in some species, at least they are
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furnished with an additional concha of fur, resembling
the feathered one of the owls, and this no doubt

improves their hearing
1

, a sense upon which they

necessarily depend a great deal in seeking their

nightly food. We can know little upon so nice a

point ; but it is by no means improbable that those

nocturnal preyers, which catch birds and other small

game, are led to their game by hearing it breathe.

The sagouina have six cheek teeth in each side of

both jaws.
These are the general characters ; but there are

others which belong only to the genera into which

these animals have been divided. There are four

of those genera : CaHithrijc, or the sagouins properly so

called ; Nyctipithecus, or night apes ; Pithecia, the

Sakis ; and Urachiurus, comprising those American

monkeys which have the tails rather short. We shall

notice a few of the leading species in each of these.

CALLITHRIX. The type of this genus is the

Saimiri of Buffon, and the squirrel monkey of common

language ; but some of the others differ considerably
from this typical one, at least in some of their charac-

ters. The general characters may be stated as fol-

lows : the head small and round ; the muzzle short ;

facial angle sixty degrees ; canines of mean length ;

the inferior incisives vertical, and not projecting,
and coming close up to the canines ; the ears long,

but unshapely ; the tail a little longer than the body,
and covered with short hair ; the body slender and

flexible, so that the animal can make its way easily

through small openings. In the squirrel monkey the

craniunr is remarkably developed ; but there are

some of the others which have it less so, and these

do not exhibit an equal degree of sagacity and re-

source. The eyes in all the species are of consider-

able size, and the orbits are completely round. In

the squirrel monkey there is a very remarkable de-

velopment of the external ear ; but the others are

inferior in this respect, as well as in general intelli-

gence. The colouring of the fur is, generally speak-

ing, finer in these than in any other of the handed

animals ; and it is worthy of remark, that in this

they follow the general law of the mammalia, which

is, the more carnivorous the animal is, its fur is the

more durable and the more beautifully coloured.

It is upon this superior beauty of the covering of

these animals that the generic name is founded, for

Callithrix means " beautiful fur." All the animals of

this genus are confined to the tropical parts of Ame-
rica ; but, though they are very numerous, their

habits in a state of nature are but little known, on

account of their spending the day in concealment,

and being abroad and active only during the night.

We may here again notice, before proceeding to an

enumeration of the principal species, a remarkable

coincidence between these American animals and

those Asiatic ones which appear most nearly to

occupy the same place in the economy of nature.

They are much more finely coloured, and their fur

is also much more glossy than that of diurnal animals

which are exposed to the sun in the ordinary economy
of their lives. We now proceed to the species.

The Squhrel Monkey (C. Sciurca), This is one

of the most finely coloured of all the monkey tribe,

and hence it has been called by a number of names.

It is the aurora sapajou of some writers ; and

Saiwiri, which Buffon called it, is understood to be

the name given to it by some tribes of the Indians of

Guiana. On the banks of the Orinoco Humboldt

found the general name Titi applied to it ; and there

have not been wanting some compilers who have
taken advantage of these two names, and given

descriptions as of two species or varieties of animals.

The squirrel monkey is of very small size, but

remarkably active and very pretty. The length of

the body is not more than ten inches, but the tail is

thirteen or fourteen. The face is a sort of flesh

colour, with the exception of the muzzle, which is

dusky. The general colour of the upper part is a
sort of olive grey, passing into a paler tint on the

under part of the body, and the long hairs, which
form a concha round the ears. This colour extends
as far as the knee and elbow joints on the extremities,
but stops there at a regular section round the limb,
and all the rest is bright red, which contrasts finely
with the grey on the body. The grey is a colour

which can hardly be named, it changes so much
with the different ways in which the light is reflected

from it ; but in all the shades which it shows it is

very soft and pleasant to the eye. There is another

circumstance, in what may be called the personal

appearance of this species, which renders it much
more pleasing to look at than any of the rest, and
more especially than any of the apes and monkeys of

the eastern world. It shows no caricature or the

human face ; and though, philosophically speaking,
there is no harm or ground of offence whatever in this

caricature, yet it is, to some extent at least, repulsive
to our feelings. Now, though the features of the squir-
rel monkey are arranged in exactly the same manner
as those of the monkeys which do offend us by the

caricature, yet there is nothing of the caricature in

them. The eyes remind one of those of a cat ; and
the wide septum between the nostrils, together with the

lateral opening of these, so completely animaliscs

the expression, that we admire it as an animal with-

out mixing up with it any comparison of mankind.

Besides this, the squirrel monkey is a good-natured
and playful animal, and one which was kept for some
time in the managerie at Paris was decidedly a

favourite. It seems, however, that the animal is

easily excited, and that with it the transition from the

expresion of joy to that of sorrow is as brief as in a

child. When affected by strong passion its eyes fill

with tears ; and it does not appear that with any
ordinary treatment it is ever angry. In a state of

nature these animals live in numerous troops, and

feed in great part upon insects, though they also eat

fruits and small birds. To larger animals they are
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perfectly innoxious ; and this, together with their

beauty arid their liveliness, makes them much sought
after as pet animals by the European settlers on the

coasts of their native country. In the capture of

insects they show a wonderfu) adroitness ; and so

well are they acquainted with the appearance of this

their favourite prey, that Humboldt says they are

capital judges of the portraits of insects even in

black engravings, and will clutch at them although
the same paper contains other representations of

nearly the same size as the insects. This is not to be

wondered at, because all animals which prey in great

part by sight, and especially nocturnal ones, have a

strong magnifying power in the eyes, and conse-

quently they can see objects with great distinctness.

The squirrel monkeys seize their food indiscriminately
with tlie mouth or with the hand, though most fre-

quently with the latter ; and it is not a little remark-

able to witness the extreme dexterity with which
so small a hand seizes an insect in the act of flving

rapidly past, nor is there perhaps any other animal

capable of catching flies on the wing so cleverly by
means of a single prehensile instrument. There are

some coloured varieties of these animals ; and in the

same individual the colour is understood to deepen
with age ; it does not appear, however, that there is

any thing upon which we should be warranted in

founding a specific difference.

The Widow Monkey (C. lugcns*). This species in-

habits nearly the same localities as the former ; but

it is far more rare, or at all events more rarely seen.

The covering is very soft and shining, and uniformly
black, except the front of the breast and the anterior

hands, which are white. The face is whitish, slightly

tinged with blue, and traversed by two deeper lines,

which strongly mark the eyes. The produced hair

on the top of the head has the black glossed with

Eurple
reflections ; but the back, the tail, and the

ind feet and legs, are entirely black, without any
reflection, but by no means destitute of lustre. The
manners of an animal belonging to a tribe which
dwell in obscurity, and being the most obscure of all

that tribe, cannot of course be much known to

Europeans. Humboldt, to whom we are indebted

for some of the best accounts of the animals of the

northern parts of South America, and whose judicious
manners recommended him to the most kindly atten-

tions from the Indians, met only with a single living

specimen in the hands of those people. They assured

him, however, that animals of this species do not,

like those of the preceding, or indeed like most of

the American monkeys, assemble in troops, and con-

duct themselves in a sportive manner. They live in

pairs, and are of exceedingly sad and melancholy
aspect, dozing away their time, and shunning every
other animal of the same family. All this sadness

;i:id retirement are not, however, indications of

simplicity of life ; for the widow monkey is perhaps
the most carnivorous of all the handed animals of

the American continent. It lies in wait, and springs

upon its prey like a little tiger ; indeed, the bound
which it can make, when hungry and excited, by the

sight of what will afford it a meal, is more than ten

times greater, in proportion to its size, than the

spring of the tiger. Birds excite it the most, and
therefore we may naturally conclude that they are

its chief and favourite food. It is not only more
carnivorous than the squirrel monkey, but it is also a

more powerful animal. Its body is about a fifth

longer, and all its parts are longer and stronger in

nearly the same proportion.
The masked Monkey (C. personatus), is a Brazilian

species, and found chiefly in the forests on the banks
of the large rivers. It is of larger size than either of

those already mentioned, the total length being about
two feet and a half, which is almost equally divided

between the body and the head and the tail. Its

general covering is yellowish grey, but the face, the

top of the head, the cheeks, and the tips of the ears,
are deep black in the male, and dark brown on the

female, and it is from this marking that it has received

the name of the masked monkey. The hairs on the

back and the limbs, which show the grey colour, are

annulated with dark colour and sandy white, and the

under part of the body gradually passes into a greyish
sand colour. The tail is rather bushy in its covering,
and of a reddish yellow ; the hind feet, with the

exception of the nails, are deep black.

The ruffed Monkey (C. amictus). This also is a

Brazilian species, but occurs in the interior of the

countries more to the west. It is still larger than
the former, being about double the size of the squirrel

monkey. The body, the fore-arms, and the legs, are

black, mottled with brown ; the lower part of the

neck and the upper part of the breast white ; the feet

sandy yellow, and the tail entirely black, and not

nearly so woolly as in most of the genus.
Some naturalists are of opinion that the three last

mentioned are only coloured varieties of the widow

monkey. There appears not to be any structural

difference between them which would lead us to infer

that there is even the slightest difference in habit ;

but still the sizes and markings of the colour vary
much more than they do in any wild animals which
the systematists usually consider as belonging to the

same species. We have therefore described them as

represented by authors, and we shall do the same
with the species that remain, although they also may,
in some instances at least, be coloured varieties.

This is perhaps the most interesting genus of all the

handed animals of America, inasmuch as it appears
to form a link between the more typical handed
animals and the smaller ones, which are more de-

cidedly predatory, and, as such, referrible to the

order Carnassier ; but, as is very often the case in

natural history, the study of these animals is difficult

in proportion as it is interesting.
The collared Monkey (C. torquntus~). This is

understood to be a Brazilian species, but nothing is

known of it in the living state. The only account
that we have of it is founded upon a single skin in a

German collection, and, in so far as colour goes, this

skin is different from any of the described species
which have been seen alive. The general colour is

chestnut brown, passing into yellow on the under

part, and the anterior part of the neck is marked
with a half collar of white.

The Moloch Monkey (C. Moloch) is a Brazilian

species, but exceedingly rare. It is about twice the

size of the squirrel monkey. The general colour of

the fur is ash ; but as the hairs are annulated, a

varied and varying colour appears on the back and
external parts of the legs. The insides of the legs
are bright ash-colour, and the hands and point of the

tail pass into pale grey, and indeed, almost into white.

The face is brown, and, generally speaking, naked ;

though there are some straggling rough hairs on the

checks and chin. The under part of the body and
S2
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the insides of the legs upwards are bright red-

dish yellow, which does not pass into the grey, but

contrasts strongly with it at the line of meeting. The
hair on the basal part of the tail is very long, that

toward the extremity is shorter, and annulated with

blackish-brown and sandy-white.
Black-handed Monkey (C. melanochir). This is also

a Brazilian species, or, at least, known only to Eu-

ropean naturalists as a native of that part of America,
and we owe the first account of it to Prince Maxi-
milian of Wied Neu-wied, to whom we are indebted

for many particulars respecting the native produc-
tions and native inhabitants of that extensive and
most interesting portion of the world. It is a large

species, measures about three feet in length, of which,

however, the tail occupies more than twenty inches.

Its fur is long, soft, and woolly ; generally speaking,
of an ashen-grey on most parts of the body, but really

consisting of sand-colour and black or brown, annu-

lated alternately upon the individual hairs. On the

middle of the back this passes into a bright maroon-

brown, and the tail is whitish, often entirely white,

and sometimes with a yellowish tinge. The hands

and face are entirely black. This species is much
better known than many of the others, being very
abundant in many of the Brazilian forests, where it

does not inhabit so peaceably as most of the others

do, whether in Brazil or elsewhere. Its cry is loud

and disagreeable, and numerous bands assemble in

the woods about sunrise, and make a loud and un-

pleasant yelping-.
The Mitred Monkey (C. infulatus) is still anotherBra-

zilian species, or rather it is one known to us as

Brazilian, and not as coming from any other part of

South America, though it by no means follows that

an animal of tropical America thus described as

coming from one locality, may not be equally nume-
rous in other localities. Hence, in countries so

extensive, and so nearly alike in their physical cha-

racter, there is always danger of error when we
venture to call a species after any particular locality ;

because this not only gives an erroneous impression
with regard to the individual animal, but limits the

labours of those who afterwards seek for it to that

locality after which it is named, and this may be the

one in which it is least abundant. It is understood,

however, that this is a very rare species in Brazil,

and it has not been met with anywhere else. Its

prevailing colour on the upper part is grey, and on

the under part yellowish-red, or reddish-yellow ; and
the tail is of the colour of the under part toward the

base, and black toward the extremity, a large spot of

white surrounded with a black border, is situated

over the eyes, and forms what is called the mitre.

Very little is known of the manners of this species,
whether it belong to the more silent and retiring, or

to the more noisy; but the probability is that it

belongs more to the former, because social animals

not only make themselves better known, but are in

general more numerous than solitary ones. We shall

now proceed to a short enumeration of the night

monkeys, or night apes of America, properly so

called.

NYCTIPITHECUS. We have mentioned the pre-

ceding genus as being, in a great measure, formed

upon the nocturnal model ; but, notwithstanding this,

they are not absolutely nocturnal animals, but rather

crepuscular or twilight ones. We mentioned that the

black-faced species assemble and howl at sunrise ;

and this appears to be the signal call from the labours

of the morning to bring the stragglers in, so that

they may betake themselves to their hiding places,
and not become a sacrifice to diurnal foes. The pre-
sent genus are more decidedly nocturnal ; and their

covering, their appearance, and all circumstances con-
nected with them, are adapted to accord with this

habit. Their aspect is soft, and their hair long and

curled, or rather waved, and the fur of the head com-

pletely concealing the ears, at least in sonic of the

species.
This concealment led Illiger to give them

the generic name of Aotus, which is usually trans-

lated "
earless," and, as such, it is by no means de-

scriptive of the animals ; for they not only have ears,

but hear remarkably well, which is indeed a sense

upon which nocturnal animals are particularly de-

pendent, and which, consequently, they possess in a

very eminent degree, whatever may be the appear-
ance of their external organs of hearing. The word

has, however, a different meaning, and one which is

descriptive of the animals ; for AUTO; means silk or

wool, and by application, that which is silky or woolly ;

and this is exactly the character of the fur of these

animals. But even taking Illiger's generic name in

this sense, it is inferior to the other, which is descrip-
tive of the nocturnal habit ; whereas a name founded
on the mere texture of the covering is of inferior

value. The only objection to the literal Greek of

night ape is the rugged sound of the word, and on
this account F. Cuvier has softened it down to Noc-
thorus. Names, however, are of little consequence,

except in so far as they lead us to the right animal,
and prevent us from confounding one with another.

The characters of this genus are peculiar and re-

markable. In the system of their teeth they agree

exactly with the last-mentioned genus. They have
the muzzle blunt, the face naked, no cheek pouches,

very large eyes, no apparent external ears appearing

through the fur ; the tail long, the fur woolly, and

partially formed into locks; five toes on all the feet;

no callosities on the buttocks, and two pectoral mam-
mae on the females. They bear a remarkable resem-

blance to the loris in their large eyes, their round

head, their nocturnal habit, and their reluctance to

move during the day. For a long time there was

only one species of the genus known, and the best de-

scription of that was given by Humboldt, who had an

opportunity of examining it in its native country, and

ascertaining its nocturnal habits, so far as the habits

of so obscure an animal can be ascertained. More

recently, however, other two species have been enu-

merated ; the first, and we believe the only account

of which is given by Spix, where they occupy plates

eighteen and nineteen of his
" New Species of Bra-

zilian Bats and Monkeys," published at Munich in

1820. The manners of these two species are, how-

ever, comparatively little known, though, perhaps,

they do not differ much from this one, and therefore

one may serve for all. We shall consequently make
it the chief subject of description, and place it in order

before the others.

The Douroucouli Night Ape (N. tnvirgata. Cuvier).
This is unquestionably the most singular of all the

quadrumanous animals of tropical America, or indeed

of any other part of the world, both iu the form of its

body'and in the colour and texture of its covering.
Its entire length is about two feet ; all its covering on

the upper parts of the body is of a peculiar grey

colour, the hairs being annulated with black and
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white. The under-part, from the chin to the origin

of the tail, is orange, a portion of which extends up
each side of the neck ; the tail is black for the ter-

minal third of its length, and yellowish grey the

remaining: two-thirds ; there is a white eyebrow ex-

tending over both eyes, and divided off at each end

by a black line extending up upon the forehead, just

as far out as the external canthus of the eye ; a third

dark bar proceeds from the junction of the white eye-
brow up the middle of the forehead, or rather of the

long hair with which the forehead is beset. These

three dark bars which are strongly marked, give a

character to the head of the animal, which, if at-

tended to, will effectually prevent its being mistaken

for any other. It is from this circumstance that it

gets the specific name of Trivirgata, the three bars

appearing like three rods or "
verges," erected

coronet-wise on the forehead. This disposition of

the line on the forehead is so remarkable, as to have

attracted the attention of the missionaries in those

parts of the great valley of the Orinoco, where the ani-

mals have been observed. They call it
"
cararay ada,"

though it does not appear to be very eminently de-

serving of the first part of that name. Though the

profile of this species is still the profile of a quadru-
manous animal ; and though the form of its teeth

gives this character to the mouth when open, or when

shut, if seen in profile, yet the front view of the face

and head altogether, with the exception of no ears

being apparent, bears no inconsiderable resemblance

to that of a cat. The eyes are very large, and we
believe that the pupils contract to a sort of oval,

though certainly not upon a line, as in some other

nocturnal animals. The nose is indeed much
broader than that of a cat, and it is further from the

extremity of the upper lip ; the chin, also, from the

size and vertical position of the incisive teeth, is

larger in proportion than that in the cat, and the

mouth, taken laterally, is wider. There is, however,
a sort of partial division in the upper lip very much

resembling that in the cat ; and there are stiff whis-

kers on the upper lip, which, though they are not so

long in proportion as a cat's whiskers, no doubt

answer a similar purpose, that of enabling the animal

to feel its way in the dark. The importance of those

appendages to such nocturnal animals as seek their

prey among bushes, is much greater than one would

be apt to suppose. They enable the animal to steal

upon its prey without giving the least alarm, for

though stiff, they are very elastic, so that the least

touch against any obstacle bends them ; and as this is

instantly communicated to the sentient bulbs, they
are, perhaps, the most delicate of all organs of touch.

It is well known that a common domestic cat is in-

capable of hunting if its whiskers are destroyed ; and

there is no other way of accounting for the fact, but

on the supposition that, in consequence of the want

of the whiskers as organs of touch, the animal runs

against objects, and makes so much noise as to alarm

its delicate-eared prey. The inner surface of the

hands and that ofthe ears is naked and flesh-coloured ;

but the face, though equally naked, is smoke-coloured

in the general tint. The feet, or hands as they are

usually called, do not differ greatly from those of the

former genus ; but those on the anterior ones are but

little extensile, or capable of what may be considered

as the proper finger-motion. The claws are a still

farther departure from the flat nails of the typical
hand than in any of the preceding genera, they arc

narrow, pointed at the tips, furrowed on the under

sides, provided with trenchant edges, a little crooked,
and altogether partake fully as much of the character
of absolute weapons, as of mere defences to give
firmness to the extremities of grasping fingers. The
tail, though not prehensile, is capable of a great deal

of motion, and no doubt, assists in guiding the course
of the animal very much in the same way as the tail

of the cat does. The ears, though concealed exter-

nally by the fur of the animal, are remarkably well

made out, and the eyes are prominent, and of that

yellowish-brown colour which we have described.

The nose cannot be said to terminate in a decided
muzzle as it does in the last genus ; and the septum
between the nostrils is much thinner, and the nostrils

in themselves more oblong. The hair over the vvholu

body is remarkably soft and silky ; and the animal \

well calculated for making its way among bushes wiUi

the least possible degree of noise.

These animals are ill able to endure either the

light or the heat of the day, and therefore they pass
that portion of their time in a state of almost com-

plete repose. Their mode of reposing is peculiar,
and admirably fitted for preserving the elasticity of

the spinal structure, which appears to be most essen-

tial to these animals in the performance of their

nocturnal labours. When reposing, the tarsi of the

hind paws are brought under the belly of the animal,
and the fore paws resting also on the tarsi, are placed
immediately in front of them, the head being at the

same time hung down between the fore legs, to the

utmost relaxation of which the joints of the neck
will admit. The long tail is not, generally speak-
ing, coiled in any manner, but left lying in easy
flexures.

In our common notion of reposing by lying on the

side, there is something to which the position of

repose in this animal is so very different, that we
would be inclined, at first sight, to conclude that it is

most uncomfortable. When we come to examine it,

however, we soon discover that it is one of the easiest

positions which an animal can have, and that there

are certain points of mutual support in it, to which,

we can hardly find any thing equal in any other

animal's repose. The four palms form a broad base,
and the wrists of the fore ones, and toes of the hind

ones, bear against each other. About the middle of the

height, the elbow and the knee come in contact, and

mutually support each other ; while the bones of the
arm and thigh form a sort of diagonal strut, reaching
from the scapular to the insertion of the tail, which
insertion is also a point of support to the base of the
animal. The way in which the head declines, presses
the elbow joints backwards and the fore feet down-
wards ; and, in short, if we examine carefully the
relative positions of the different parts of the animal,
and their bearings, we shall find in this singular crea-

ture's position of repose one of the most beautiful

applications of the principles of statics that is any-
where to be met with.

The diurnal repose is taken in the holes of trees, or

any other cavities which it can conveniently reach.

It does not dig its own burrow, or form it in the

wood ; but in the trees of tropical forests there are

usually plenty of holes ready made by the various

genera of wood-consuming insects. When in con-

finement, this animal will eat bread, fruits, and milk ;

and, in a state of nature, it is also partial to siicculciit

fruits and sweet vegetables ; though there it is. at
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least according to Humboldt, a great destroyer of

birds ; and it is mainly for the capture of these that

it preserves the elasticity of its back by the curve

which that assumes when it is reposing. It is not a

silent animal, but utters several sounds, the different

affections accompanying which are not very clearly
understood. Its ordinary cry has been expressed by
the syllables muh-muh, louder than the size of the

animal would lead one to suppose, and resembling a

sort of miniature of the nightly cry of the jaguar.
The jaguar is the tiger of Europeans and their de-

scendants in that part of America ; and, accordingly,
the Creoles on the Upper Orinoco call the dourou-

couli, the "
lite-tiger." It has also a mewing cry

(e-i-aou), which will be readily perceived to bear

some resemblance to the mewing of a cat ; and it has

also a very disagreeable guttural growl which it utters

when irritated, and which describers have endea-

voured to express by a repetition of the snarling syl-

lables quer-quer. This animal is exceedingly difficult

to tame, even in its native country, and the whole of

the nocturnal quadrumana of America are so delicate,

that they cannot be preserved alive out of their native

habitat without the greatest difficulty. As their cries

would lead one to suppose, they are snarling and irrita-

ble animals ; and when they are exasperated, the

skin of the throat becomes inflated, and the hair

stands on end. Such are a few particulars respecting
the best known of this very singular genus of ani-

mals ; and we must content ourselves with merely
mentioning the names of the other two species.

Cat-faced Night Monkey (N.felinus). All the three

species may be regarded as being a good deal cat-

faced ; and we are not aware that this is more so

than any of the rest. Its covering is described as

being greyish-brown on the upper part and reddish

on the under, with the last half of the tail black, and
a space round the eyes white. The ravs or bars

which so distinctly mark the forehead ot the other

species, do not appear to exist in this or in the

following.

Howling Night Monkey (N. vociferans). This is

named from its nocturnal din, in which, as we have

seen, the species first mentioned also takes no incon-

siderable share. The colour of the upper part of

this one is more inclining to red than that of the

former ; and it is uniform over the whole body and

head, and only a third, and not a half of the tail

toward the point is black ; still they may be both

differently coloured varieties of one and the same

species. Hitherto they have been found in Brazil

only ; and little has been recorded of them even

there.

PITHECIA the Saki?. This genus, like the others,

was long blended in the common class of South

American quadrumana ; and some naturalists have

proposed to apply to it the generic name of Cebus ;

but as that name is more appropriately applied to the

hairy-tailed sapajous, as marking their chief distinc-

tion from the naked-tailed ones, it is rather objection-
able. The vulgar name of this genus is fox-tailed

monkeys, because the tails are, generally speaking,
formed into a sort of brush, with the hair much longer
in the middle part than at the root. They are night

monkeys as well as the former. They admit of sub-

division into two genera, though the chief distinctions

of these consist in the length of the tails ; the other

structures and the habits being very much alike in

both. Though called night apes as well as the for-

mer genus, they are much less so in reality, and arc
to be considered rather as dawn and twilight animal*

than animals of the darkness of night. In this respect

they resemble the common fox, with whom the early

morning is the busy time, at least in paying his atten-

tions to the farm-yard, though, where foxes are nu-

merous, they may be heard barking for the greater

part of the night, at least in certain states of the

weather. It is curious to find a correspondence of

habit, at least in so far as time is concerned, between
animals of which the tails are the only parts that

have any traceable resemblance to each other. The
sakis make a much nearer approach in some particu-

lars, especially in the form of their bodies, than they
do to the genus placed intermediate between them iu

the system ; but the tails not being prehensile at

once distinguishes them from the sapajous ; and the

produced hair, forming a fox-like brush, equally dis-

tinguishes them from the sagouins. They have thirty-
six teeth in all, and the incisors of the upper jaw are

a little peculiar in their form. They are rounded at

their cutting edges, sloped on their external surfaces,

and hollowed in their internal, so that they bear some
resemblance to little goudges. The canines have

very sharp points ; and of the grinders, those which

may be called the false ones are formed into points,
while the true grinders have blunf crowns, whereby
the animals are distinguished from the ouistitis, and

pointed out as living more on vegetables, and less

upon insect food. Their claws also differ very much
from the demi-talons of the ouistitis, which last may
be regarded as to some extent prehensile instruments.

The external characters are : the head round, the

muzzle short, the facial angle nearly sixty degrees,
the ears of mean size and bordered, the tail shorter

than the body and furnished with long puffy hair,

and all the feet with five toes, having short claws a

little crooked. The sakis inhabit the very depths of

the American forests, and spend the greater part of

the day, and always the hot time of it, in repose.

They are social, but their communities seldom consist

of more than seven or eight individuals. They are

great destroyers both of wild bees and of their honey ;

and it is said that some of the more powerful speciea
follow them to share this description of food, or to

take it altogether from the sakis. There are several

species which we shall very briefly notice.

Red-betted Saki (P. rufiventer). This is the fox-

tailed monkey, and the night ape of Buffon. It has

a round face, and a short muzzle, without any beard ;

its nostrils are oblique and large, and its eyes very

large. It is covered over with very long hair, which

is as much as three inches long about the middle part
of the tail. Its colour is brown mottled with reddish

on the upper part, and passing into red on the belly.
The individual hairs are brown at the roots, and annu-

lated with red and brown toward the extremity ; the

forehead is furnished with a sort of toupee of diverg-

ing hairs ; the hair on the hands and feet is very
short ; and that of the face is thin, soft, and fine, and

of a tawny colour. This species is very common in

the forests of the interior of Guiana.

The Yarke Saki (P. leucocephala) has sometimes

been confounded with the former, though the external

appearances are different. The head and body are

about ten or eleven inches in length, covered with

brown fur, very long on the upper part, but much
shorter on the under, while that on the head is very
short. The forehead, the cheeks, and the lower jaw,
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are of a pale yellowish sand colour, from which the

animal has received the nameof Leucocephalaor white

headed. A small space round the eyes, the point of

the nose, and the lips, are the only naked parts of

the face, and they are of a brown co'our. This spe-
cies in habits the forests of Guiana, or rather the brush-

wood on their margins, and in their openings, where
the ground is moderately dry ; and its chief employ-
ment when active consists in hunting for the nests of

wild bees, upon whose honey it feeds with great

eagerness.
The Monk Saki (P. monachus) is a native of Brazil,

at least it has been found only in that country. It is

of rather smaller size than the other ; and its fur is

mottled in rather a peculiar manner, with large spots
of brown and dull white. The hairs in the spots are

brown at their origin, and golden near the tips. The
hair from the occiput is reflected forwards, forming a

sort of cowl over the top of the head, from which cir-

cumstance it has received the name of monk. The
tail is rather longer than the body, and very thick

and long in the hair toward the middle part.
The Yellow-headed Saki (P. ocrocephala) is found in

nearly the same country with the white-headed one,
and is about the same size, so that it may perhaps be

nothing but a coloured variety, as not more than one
or two specimens of it have been observed. Its

colours are maroon _on the upper part, reddish-ash

with a trace of yellow on the under ; and the hands
and feet blackish-brown, with the hair on the front,

and that surrounding the face, ochre-yellow.
Red-whiskered Saki (P. rufibarba). This species is

also described from a museum specimen, ascertained

to have come from the neighbourhood of Surinam.
Its body is blackish-brown above, and pale red below ;

the hair becomes very short toward the extremity of

the tail, which gives that organ a peculiarly pointed

appearance. There is no light colour upon this spe-
cies, except a small spot over each eye.

The Miriquouina Saki (P. Miriquouina). This is a

species from a more southerly part of America than
those which we have hitherto noticed, and it is also

of far larger size. The only notice that we have of it

is in D'Azzara's Natural History of Paraguay ; but as

the descriptions of that author have been always
verified where subsequent observation has been prac-
ticable, we have no reason to doubt them where this

has not been the case. It is described as being two-

and-thirty inches long, exclusive of the tail, and

capable of being tamed, and docile when in that state.

Its chief habitat is described as being in the province
of Choca to the westward of the river Paraguay. It

has a very short tail, but very thickly beset with

hair ; its head is small and rounded ; and its eyes
large, with irides of a pale yellowish-brown. The
face is naked, except the cheeks, which are lightly
covered with white hairs ; the ears are very large
around it, and covered with short soft hair, and the

hair on the body is very long, thick, and woolly. All

the upper part of the body is of a pretty uniform

greyish-brown, formed by hairs which are annulated
with white and blackish-brown ; the under part of

the body is a very bright cinnamon colour ; the tail

is black, with the exception of a portion of the under

side, which is bright maroon. There is a white spot
over each eye, pointed upwards, something in the

shape of a little flame ; and altogether the markings,
as well as the size of the animal, point it out as a
well defined species. Those which we have enume-

rated comprise all the species of this genus which are
known with any thing like distinctness ; and, as we
hinted in our enumeration of them, it is by no means

improbable that several of those which we have enu-
merated as distinct ought really to be looked upon as

nothing but coloured varieties. We shall now con-
sider the other genus which has sometimes been
mixed up with this, but which perhaps deserves in

strict propriety to be separated.
BRACHIURUS. This genus does not differ very

much from the former in its essential particulars ; but
there are some few differences which may be marked.
Of these, perhaps the most characteristic is the muzzle
more produced than iathe others, and the short tail.

Some of them are also particularly ugly in their forms.

The Devil Monkey or Couxis (B. Satanus). This
animal was first discovered in Brazil, and in appear-
ance it is unquestionably the most peculiar of the

race. Its total length, including that of the tail,

which is considerably shorter than the body, though
longer than the tails of the rest of the genus, is

about two feet nine inches. The colour is nearly
uniform sooty-brown, with a light trace of purple in

it, and altogether as grim a colour as can well be

imagined, its face is naked, and of a dull brown. Its

gape is ample, and its canine teeth very powerful.
The hair on the body is rather shaggy, and that on
the breast thin ; but when the animal sits on its tarsi

and its hands, a long beard depending from the whole

length of the under-jaw completely covers it. The
hands and feet are naked for a considerable way ; and
from the length of the hair upon the clothed parts,
the extreme length and tenderness of the tarsi, the

long and skinny hands, and the narrow pointed nails,

they seem fit appendages to what fancy pictures of a

hag or a harpy. Many well preserved specimens of

this curious species have been brought to Europe,
but very little is known respecting its manners. Its

aspect bespeaks an animal of rather a savage dispo-
sition ; but appearances of this description are not

always to be relied on, though the appearance of

large canine teeth very seldom fails. This animal
has been obtained from Guiana as well as from Brazil,
and it is said to frequent the borders of the deserts

rather than the woods ; but some caution is requisite
in every thing that can be said concerning it.

The Capuchin Monkey (B. chiroptis). This species
has also been called the hard-drinking monkey ; and
in doing this it seems particularly careful not to wet
its beard, which it holds to one side while it carries water
to the mouth with the other hand. In its dimensions
and also in its form it is not unlike the last-mentioned

species, but its colours are different ; and the hair on
the head is turned up in a large tuft upon each temple ;

the face and forehead are naked; and the beard is of

immense length. The colour is brownish-red, the
beard darker ; the eyes are largo, and very deeply
set in the head ; and the nails on all the fingers are

bent, but they are not so on the thumbs.
The Black-headed Monkey or Cacagoa (B. melano-

cepkalus] is a very curious species, and differs greatly
from the other two. It is comparatively a small spe-
cies, and the contrast of its colours is remarkable.
In the body it is not more than six inches long, and
the tail does not exceed two inches ; and it appears
as if clothed up to the neck, and down to the wrists

and ankles, in a close garment bearing some resem-
blance to a yellowish and dirty sheep skin. The

i real colour of this, the principal portion of the body
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and limits is a clear brownish-yellow ; but the length
of it, and its curling into tufts, give it a mottled ap-

pearance. The head is wholly black, with a tinge of

purple. The portion covered with hair rather darker
than the naked part, and showing the ears with a
bold relief. The hair, which is turned forward on the

cheeks, is a little grisly at the points, and appears
like whiskers just beginning to turn grey ; while the

deep-set yellow eyes give it a very peculiar appear-
ance. The extremities are long and very slender ;

and the animal altogether has an expression of feeble-

ness. It is a native of the interior of Guiana, where
it is gregarious, living in troops ; and, like the rest, it

is a crepuscular animal. It is represented as being
particularly fond of bananas, guavas, and other sweet
fruits ; and as it is much more feeble in its body, and
mild in its aspect than the other members of the

genus, so it is represented as being far more gentle in

its disposition and quiet in its manners.
Some other species of the genus Brachiurus have

been mentioned as occurring in the woods behind

Dcmerara, and some of these have been described as

very abundant in that part of America. One, the

Jacketed Monkey (B. sagulata), has been mentioned
as having a long club-shaped black tail, a black beard,
and the upper part of the body ochre-yellow. Other

markings, beside these, have been mentioned as

occurring in the cases of other individuals ; but we
;ire not. inclined to set much value on those mere
differences of colour as being grounds of any thing of

importance in natural history. It is highly probable
that there may be many species still in the forests, of

which we are utterly ignorant ; but much research
will be required before their history can be cleared

up in a satisfactory manner. We therefore proceed
to the last division of the handed animals of America,

namely, those which have the fingers or toes armed
with strong nails.

ARCTOPITHECI, or handed animals, which have the
nails resembling the claws of bears. Animals of this

description were formerly classed with the last-men-
tioned division, which have a slight approximation
to the present one in the form of the claws. They
have also been often described as a single genus by
those who have found enough of peculiarity in them
to warrant their separation from the rest. They have

acquired various names, of which jacchus or jacko mon-

keys, is perhaps one of the most common ; but in

strict propriety they admit of division into two genera,
the Oivistitis, properly so called, the (Jacchus) and the

Tmnarin (Midas}.
. The leading characters of the whole, taken as one

little group of handed animals, are as follows : the

head rounded, the face flat ; the nostrils lateral ; no
callosities ; the tail not in the least prehensile ; only
five grinders in each side of each jaw, as the apes and

monkeys of the eastern continent have, and not six,

like the rest of the American ones. With the excep-
tion of the inner toes on the hind feet, which have
short and rather flat nails, the nails on all the others

are compressed, sharp pointed, considerably crooked,
and strong, so as to be capable of serving either for

climbing or for catching the prey, as may be necessary.
The thumbs or inner toes on the fore feet are so

little parted from the others, that this group cannot
with strict propriety be termed handed animals. They
climb by grasping with the foot, but then that foot

approaches the form of the feet of squirrels, and holds

on, in part at least, by means of the claws. But while

the inner toe on the fore feet is thus nearly as long as

the rest, that of the hind foot is very short, so as to

be of little use for any purpose except that of pre-

serving their balance. The hind legs are in all the

species larger than the fore legs, a structure which

invariably indicates an animal having great dexterity
and power of leaping. Their tails are always longer
than the body , completely covered with hair, and

serving no known purpose save that of regulating
their motions or prolonging their leaps. The ears arc

large, membranous, and nearly naked ; the nostrils

are placed as in the other American groups ; the hair

on the body, which generally consists of good colours,

well contrasted with each other, is generally long and

exceedingly soft. It covers all parts of the body
except the head and the feet, upon both of which the

hair is very short and close.

They live mostly in trees, as is the case with the more
characteristic quadrumana ; but they are without the

resources of the others, or, at least, most of them, whe-
ther of the eastern continent or of the western. They
are incapable of using the tail as a fifth hand, in the same
manner as the typical tree monkeys of America ; and

they are also without the resource which the quadru-
mana of the east derive from the callosities on their

buttocks. These callosities are curious appendages.
To common observation they seem no better than

excrescences, which actually disfigure the animals ;

but nothing can be more erroneous than any conclu-

sion of this kind respecting them. They are points
of support, composed of matter exactly similar to

those pads on the feet of hoofless animals, which
contribute so much, both to the safety and the sta-

bility of the owners ; and therefore, though the pre-
hensile tails of the western quadrumana make a more

showy appearance, it is not a very easy matter to

settle the question as to the real advantage of them
and the callosities of the eastern races compared with

each other. The prehensile tail is a fifth hand cer-

tainly ; but then, for stability, if not for motion, the

callosities of the others are equivalent to two feet.

The little group under consideration are, as we
have said, destitute of both of these supplements to

the hands in other tree animals ; but they have their

compensation in the claws, and the extreme lightness
of their bodies, and thus they are enabled very speedily
and very safely to find their way to the tops of the most

lofty trees. In their action among the branches, in the

lightness of their bodies, the length of their tails, and in

various other respects, they resemble the squirrels much
more than any othergroup of animals ; and both groups
are perhaps lighter in proportion to the length of their

volume measured to the extremities than any other

of the mammalia. Of their manners in the wild

forests we know not much, but several individuals

have been kept alive in European collections. That
their mode of living is different from that of the

squirrels there is no doubt ; and they appear to be

animals of greater observation and resource than these

animals, lively as they are. The food of the tame
ones consists both of animal and vegetable matter ; of

the former they prefer insects and very small birds,

and of the latter sweet fruits. They were fond of

looking at themselves in glasses ; and they seemed

readily to distinguish between friends and foes, even

when only their representations in the glass appeared.
Of the appearance of a cat they were very unfond.

This might have been expected, because the tree cats

of America are, in all probability, the most formidable
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enemies they have in their native forests ; but there

was another animal of which they were even more

afraid, and that was a wasp, from which they
endeavoured to conceal their heads with their hands,
in a state of the utmost excitement. We must, how-
ever, close this general view, and very briefly notice

the two genera into which they have been divided.

The first, genus is,

HAPALES, consisting of the Ouiititix, properly so

called. The generic characters are, the head round,
the muzzle short, the hind head prominent, tail very
long and hairy, the upper incisors in the middle larger
than the lateral ones, the lower cutting teeth long and

narrow, the upper canines conical, and the lower of

small size, and the cheek-teeth beset with sharp-

pointed tubercles.

The Striated Monkey, or Common Ouistiti. This is

by no means a rare animal ; and although peculiar,
it is rather pretty, and agrees well with confinement.
It is pretty generally known and also liked. It is a

very small animal, being only about eight inches long
in the body, with eleven inches of a tail appended,
and very slender, though the fur makes it appear
much thicker than it is in reality. All the upper
part, of the body is covered with very long hairs, an-

imlated with black at the roots, and yellow, and then

black, and alternately white again ; so that while the

mixture of colours makes a general tint of greyish
olive, the whole of the upper part and the tail, and
also the external parts of the hind legs especially, are

marked with cross bars of darker and lighter shades,
which contrast very pleasingly with each other. Those

markings are finest on the tail, where twenty black

bands and as many white ones occur. The neck and
head, with the exception of the face and ears, are

covered with blackish-brown hair, without any mark-

ings. The paws are covered with very short hair,

which is pale brown in some individuals, and pale

grey in others. The inside of the legs and the belly
are brown, a little mottled with white ; the face is also

brown, with the exception of a large spot above the

eyes, and a line on the lip?. They are, however,
subject to considerable changes of colour. We had
almost forgotten to mention one very remarkable trait

in their appearance, which is a tuft of brownish hairs,

varying in the individuals from very light brown to

pure white.

This species, which, though called the striated mon-

key, has very few characters in common with the

typical monkeys, is very common in all the tropical

parts of America ; and, considering the temperature
of its native haunts, it breeds pretty freely in Europe.
The number of young varies, being sometimes only
one and at other times as many as three. Some that

bred in the French Museum, gave F. Cuvicr an oppor-
tunity of observing their manners with his usual

exactness, and reporting them with his usual fidelity.
When the female produced three, she very soon
after eat the head of one of them, but the other two

began to suck, and her disposition soon became

changed to tenderness for them. They were borne

indiscriminately on the back or under the belly of the

mother, though the last was of course, more strictly

speaking, the sucklintr position. When fatigued with

carrying the two young one?, she used to apply to

the male for assistance, intimating her necessity for it

by a peculiar cry not uttered upon any otlirr occasion ;

and when she had recourse to this cry, the male took

upon himself the burden of the young. In confine-

ment these little animals are not only very indiscrimi-

nate in their eating, but very rapacious. They will

contrive to catch gold fishes which are kept in orna-

mental jars ; and Edwards mentions one that acquired
some dexterity in killing and eating small eels.

The tuftedJacchus (H. penitillatus\ is a Brazilian

species, bearing a considerable resemblance to the com-
rnori one, but differing in a sufficient number of respects
for entitling it to rank as a distinct species. The
breast and belly are red and not brown ; the white

spot on the front is larger, the cross bars on the back
are brighter, and the light-coloured hairs do not spread
like a fan over the ear, but form a tuft in front of it,

while a margin of produced hairs from the nape stands

up behind the ear. The manners of this species are

but little known.
The white-headed Jacchus (H. leucocepJiahis), is

another Brazilian species, resembling the former one,
but yet with well-marked external characters. It is

rather larger than either of the two preceding ones,

and has the lower part of the back of a deep black

colour. This species has the head and throat entirely

white, and the ear tuft black. It is usually found in

the copses of the mining districts of Brazil.

The eared Jacchus (H. aurilus), still resembles the

common one in form and size, but is very different in

the markings of the colours. The hairs on the back
are only black and russet alternately. The throat,

the belly, and the flanks are black ; the feet have
short hairs, a mixture of black and grey ; the face and
chin are white, and the nape of the head yellowish
red. There is a tuft of white hairs in front of each

ear, but shorter in proportion than the black hairs on
the tufted species. The young have the back more
striated than the adults, and they want the yellowish
red on the top of the head. This species is also

Brazilian.

The white-shouldered Jacchus (//. humcralifcr,} also

Brazilian, smaller than the common one, and perhaps
only a variety, but very different in the colours. The
arms, the upper part of the back, the neck, and all

the under parts of the body, are white ; and so also

are the ear-tufts, the hairs of which are very long.
The top of the head is dusky, the thighs are brown
mottled with white, and the cross bars of the tail are

black and white, but very indistinct. The tail is

longer in proportion than that of the common species ;

and though this, as well as many of the preceding
ones, has often been regarded as belonging to that

species, and being only coloured varieties, yet the

departure in the case of this one is so great, indepen-
dently altogether of colour, that one would require
the evidence of absolute descent before confidently

referring them to the same species.
The black-tailed Jacchus (H. mclanurus}. In this

species the tail is entirely black with a brownish

tinge, and without any cross bars of alternating
colours. The body and legs are generally bright
brown, except the under parts and insides of the legs,
which are reddish white. The feet are brown, and
the size of the animal is nearly the same as that of

the common species. Like the others it has hitherto

been found chiefly in Brazil.

The Mica (H. argenfalus), is still a native of the

same countries, or nearly so. It is about the size of

the common one, but very differently coloured from

any of the rest, being generally of a white colour,

with the exception of the tail, which is black. It is

possible, however, that it may be a partial albino of
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the black-tailed species ; and so also may be the

oilier variety with a white tail, which has been

described. One of the chief reasons for supposing
that this one is an albino is the colour of those places
where the skin is naked, that is the face and the feet,

which are red, as much as to say that the usual

colouring membrane of the skin is wanting. Still

this has been described as a species under the name
of the mico, or fair monkey, for a long time.

Various other coloured varieties of this genus might
be mentioned; but the enumeration of them would be

only ringing the changes, which colours extend no fur-

ther than the single individuals in which they are

found, and thus they would only burden the memory
without informing the judgment. We shall therefore

proceed to the last and concluding genus, of this very
numerous group of animals.

MIDAS (Tamarin). One of the most common
names of this genus is eared jacchus or eared mon-

key ; and it is in consequence of the great production
of the ears that the name midas has been applied to

them. They are not unfrequently included in the

same genus with ouistitis, or jacchus properly so

called ; but besides the greater size of the ears, there

are some other differences which are worthy of notice.

They have the lower incisors much more trenchant

than those of the preceding genus, placed in a more
uniform line, and shorter than the canines. Their

tails are also much thicker than those of the other

genus, and they are never annulated. Very generally

they are furnished with long hair on the head and

neck, and sometimes the haunches also have the hair

on them a good deal produced. It is not very easy
to determine which ought to be considered the typi-
cal species of this genus, because the species differ

much more from each other than those of the former

genus do..

The Pinche (M. oedipus). It appears that this spe-
cies is much- more numerous in the northern parts of

Colombia, than in the countries farther to the east.

It is a small animal (which is indeed the character of

the genus), being only about seven inches long in

the body, but having at least twelve inches of tail.

One of the most remarkable traits in the appearance
of the pinche is the very long white hair on the top
of the head, which, falling backwards and laterally,
forms a complete hood. All the under parts of the

body and the insides of the legs are also white. The
outsides of the legs, the buttocks, and the basal half

of the tail, are bright rusty red ; and the terminal

half of the tail is black. The back is covered with

black hairs having yellowish olive points ; and these

are so arranged as to produce a transverse barred

appearance, but the bars are by no means distinct.

The length of the body and head is from seven and
a half to eight and a half inches, and that of the tail

from eight to twelve.

Common Tamarin {M. rufonanus) is the typical spe-
cies of tamarin. It is generally of a black colour,
with the feet of a golden red, and the back faintly
cross-barred with yellowish-grey. In the northern

parts of South America the common tamarin is very
abundant where it is gregarious, and large troops are

found together in the forests; the usual length when

full-grown is about eight inches in the head and body,
and rather more than a foot in the tail.

The Black Tamarin (M. ursulus) differs but little

from the common one, except in colour. It has the

hands black, as well as the other parts of the body,

but the back is slightly cross-barred with red. It ia

understood to be very common in Para, or the coun-

try on the left bank of the Amazon, extending
south-ward to the point where Paraguay commences.

Specimens have not unfrequently been brought to

Europe. They are exceedingly irritable in their dis-

positions ; and snarl and bite if any one attempts to

touch them, which is a disposition not possessed by
the common tamarin, or indeed by the genus gene-
rally ; but whether, in a state of nature, they display
equal pugnacity has not been ascertained. In ail

the race indeed, and it may be said in all very small

mammalia without exception, there is a certain degree
of

irritability, and disposition to exercise upon slight
occasions such weapons as they possess, which is not

found among animals of greater size and strength.
This is generally true, not merely of different species,
but of different individuals or varieties of the same

species, of which the little ones are constantly show-

ing their puny fight, while the large ones scorn to

take the field,
"

nisi dignus vindice nodus."

The Silky Tamarin (M. rosalia) is one of pret-
tiest of these animals ; and it is the one which is

vulgarly denominated the lion monkey, though the

same name is also given to another one which has

the body, and also the tail, a little more resembling
those of a lion than the present one. The hair upon
this species is very fine and silky, and that upon the

head, the cheeks, the back part of the lower jaw, and
the breast, is long, forming a sort of mane which

fancy can imagine to resemble the mane of a lion.

The colour is pretty uniform, being a very delicate

golden yellow when the animal is in good health ;

but it should seem that this healthy state and beauty
of colour are both very intimately connected with the

warmth and drought of the animal's native country.
It has been brought to Europe, and kept there for

some time ; but it requires to be protected from the

damp with the utmost care ; and in spite of all the

care which can be bestowed upon it in this respect,
the bright yellow very speedily fades off, the colour

becomes dull white, and the animal puts on a heavy
and languid appearance. This species is understood
to be very decidedly a tree animal, and very closely
to resemble the squirrels in all its motions.

The Lioncito or Lion Tamarin (M. leoninus). This
is in some respects the most interesting of all the

tamarins, and it is also one of the smallest ; indeed,
all things considered, perhaps the smallest of the

whole monkey race. It is a native of the dry coun-

tries on the eastern slopes of the Andes ; but it never

ascends to such a height as that the place of its habi-

tation is ever temperate. It is about seven inches

and a half long in the body, and eight or nine in the

tail ; and both body and tail are very slender in pro-

portion to their length, at least with the exception of

the point where there is a little tuft, still further in-

creasing the lion-like aspect; the tail of this one is

covered with shorter hair than that of most of its

congeners. The general covering is olive brown,
not very unlike the colour of the darker lions. The
mane, which is very much produced, is the same
colour ; and the back is slightly marked with short

cross-bars of yellowish-white. The tail is black above
and brown on the under part; the feet are altogether

deep black ; and the claws are also black. The
annexed cut will give some idea of the general form.

Humboldt, to whom we owe the best description
of this animal, because he visited the interior, and it
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is seldom seen on the coast, describes it as one of the

smallest, and at the same time the most elegant, of all

the monkey race. The Indians of that part of the

country where it is to be met with are very partial to

it, and fond of keeping it in their cabins whenever

they can procure it. Humboldt, however, saw but

two individuals in the course of his travels ; and one
of these had been carried alive from the western side

of the eastmost or innermost Cordillera of Andes.
These little animals, when kept in a cage, are con-

tinually in motion, like squirrels, and their motions

are equally rapid. They are very gay and playful,
but remarkably short tempered ; and when they are

irritated they put on a most formidable appearance,

considering their trifling size : their manes bristle up,
their threats are distended, their eyes glisten, their

teeth are shown, they lash themselves with their tails ;

and not Bottom himself, in the Midsummer Nights'
Dream, could play the lion to better perfection than

it is played by these small animals. They agree
more, however, with Bottom's emended or piano

lionising than with his original forte, which was in

danger of frightening the ladies ; for "
they roar you

an it were any sucking turtle." In a word, they are

exceedingly interesting little animals, and so familiar

in their manners that they breed in confinement ; but

they are very delicate, so that it would be difficult to

preserve them alive for any length of time in cold

climates. In the upper valley of the Amazon, and
those of its effluents, they are by no means rare ; but

we are not aware that they have been observed either

in Guiana or Brazil. Those which Humboldt saw
alive in cages were so constantly in motion that it

was scarcely possible to make drawings of them ; and
therefore the figures which are given in the books
are not to be implicitly depended on, more especially
those which have passed through the hands of igno-
rant copyists, and have been got up at a cheap rate

more for show than for use.

The White-lipped Tamarin (M. labiatus}. This

species is very remarkable for its colours. The back
and the outsides of the fore' arms and thighs are

brown, dotted with reddish white ; the feet, the head,
and the tail, are blackish ; the inner surface of the

legs, the under part of the body, and the under side

of the tail near its origin, are bright reddish ; the

nape is reddish-yellow ; and the lips are surrounded
with a border of short white hairs, forming a striking
contrast with the dark colour of the surrounding

parts. This is a stmll specie?, and hitherto it has

been found onlv in Braz.il.

The Golden-yellow and Black Tamarine (M. chry~

somelas). This species has its colours very strongly
marked. Generally speaking, it is black, with the

front and the lower side of the tail golden-yellow,
and the fore-arms, the knees, the breast, and the

sides of the head, maroon-red. It is found in the

thick forests of Brazil, and also in all the country to

the south of the Amazon. The face and throat are

surrounded with very long hairs, generally of a golden-

yellow colour, but often with more or less of maroon-
red. This species differs considerably from most of

the others in the tail, which is not above one-fourth

part the length of the body ; and the body itself is

only between seven and eight inches.

The Golden-buttocked Tamarin (7I/. chrysopygus).
The general covering of this species is also black ;

but the inner parts of the thighs and the buttocks are

golden-yellow ; the forehead is yellowish ; and there

is a long mane of black hairs which descends from

the head, neck, and throat, and falls so low down as

completely to cover the arms and a considerable por-
tion of the shoulders and back. This species, which
is well marked, is larger than some of the rest, being
about ten inches and a half in length, with the tail

half the length of the body.
Such is a general list of the monkeys in all their

leading species and varieties, both in the eastern

world and in the western. Taking them individually,

they are not animals of a very high degree of interest,

and they may be said to be of no value to man in an
economical point of view ; but they are far more
numerous than any other family of tropical mammalia,
and therefore highly characteristic of wild nature in

those countries to which they belong. The American
ones are unquestionably the most singular of the

whole, and therefore we have described them with

the greatest minuteness.

There is another reason why this should be done :

South America is at this moment the portion of the

world where natural history is least known to Euro-

peans, because of the jealousy both of the Spaniards
and Portuguese, while they held the greater part of

it as colonies. Their sway is, however, now at an
end ; the country is equally open and inviting to in-

quirers ; and there is no doubt that the many enter-

prising and scientific travellers who are at present

engaged in exploring it will make valuable additions

to natural knowledge.
MONOCEROS (Lamarck ; BUCCINUM, Linmeus).

The Linnscan genus JSuccinum included the Purpurce
of the modern school, and this was separated from

them by Lamarck, in consequence of its constantly

possessing a thin, conical, somewhat curved tooth-

like appendage at the base of the right side of

the aperture : we may also add that in some species
of this mollusc the spire is more elevated than

in others ; the exterior surface of the whorls is cari-

nated and angular, smooth, or with small imbricated

scales in transverse rows; the aperture internally

grooved, and we possess a species from the South

Seas, whose right side of the opening near the edge
presents one or more rows of small tubercles in ad-

dition to the tooth ; from the growth of the tooth an

internal rib is formed, which generally causes a cor-

responding groove on the exterior. Lamarck's type
of this genus, M. cingulatum, possesses some singula-
rities : its columella is not smooth, but irregularly

plaited or wrinkled, and the tooth does not extend

within the interior of the whorls, as in most of the
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other species, but appears affixed only at the edge of

the lip. De Blainville has made this genus a sub-

division of the genus Purpura.
MONOCULUS (Linnaeus) One-eyed. Under this

generic name Linnaeus comprised a variety of crusta-

ceous Entomostraca, varying very greatly in their struc-

ture, composing, in fact, in the modern systems, the order

Branchiopoda (which see), to which all the Linno2an

Monoculi belong, with the exception of his largest

species, Monoculus Polyphemus, or the Limulus Poly-

phemus, Latreille, serving as the type of the sub-order

Xyphosura, belonging to the PfEcilopoda, which was
the first species in the genus Monoculus, according
to Linnaeus. Under these circumstances the Lin-

naean name Monoculus has entirely sunk, being
neither employed generically nor specifically. The
name is, however, so appropriate for some of the

species which possess but a single eye, and more

especially for the Linnaean Monoculus pediculus

(Polyphemus oculus, Miiller, the head of which is dis-

tinct, and entirely occupied by a large eye), that we
would suggest the propriety of retaining it for the

last-named insect, rather than suffer a good old

Linna?an name to fall into disuse.

MONODONTA (Lamarck; TURBO, TKOCHUS,
Linnseus). In constituting this genus of molluscs,
Lamarck appears to consider it an intermediate link

between the Trochus and the Turbo, with both of

which some of its species had been confounded by
Linnaeus ; he was in this principally guided by the

aperture being rounder and scarcely at all depressed
as in the Trochus, and from the Turbo by a thickened

callosity running round the columella, forming a pro-

jecting angle at the base of the aperture ; we cannot,

however, consent to call this a tooth-like appendage,
as it is, when best defined, nothing more than a notch
occasioned by a continuous sulcated groove running
uniformly from the spire to the base. There are,

however, other remarkable distinctions which may
authorise its being distinguished and classed as a

division of the genus Turbo, to which we are disposed
to assign it ; these are the rounded entire aperture,
the margin disunited at the upper part, and close by
an operculum ; in some the margin appears double, or

rather it is grooved in its thickness. The animal is

also organised precisely similar to that of the Turbo ;

it is phytophagous ; some breathe air, but the greater
number of aquatic species are marine molluscs. The
name of this genus appears to us unhappy, as the

characters are not sufficiently strong to warrant its

application, and it would have applied more appro-

priately to the Monoceros, which more resembles a

tooth than a horn.

MONODORA (Dunal). An ornamental shrub

called in Jamaica the American nutmeg. The flowers

are polyandrious, and the plant belongs to the natural

order Anonacece. Gartner called this plant Anona

myristica. Generic character : calyx in three parts ;

petals six, in two series, outer ones acutely lanceolate,

interior ones ovate, short and thick ; stamens bearing
subsessile anthers crowded ; style none; stigma sitting ;

berry large, globular, one-celled, and many seeded.

The plant thrives in our stoves, when planted in loam
and moor-earth, and is increased by cuttings.

MONOPHORA(Quoy and Gaimard). A species
of mollusc arranged by De Blainville as a division of

the genus Salpa; it possesses no testaceous covering,
and its singular structure will be more fully explained
under Salpa.

MONOPLEUROBRANCHIATA is De Blain-

ville's third order of the second class Paraccphalo-
phora : it includes the families Siibaplysiacea, which
contains the genera Bcrthella, Plcurobranchus, and

Plezirobranchidium, Aplysiacca, Dolabella, Bursatclla,

Notarchus, Elysia, Patclloidea, Oombrclla, Siphonaria,

Tylodina, A/ccra, Sulla, Bellcrophus, Bulled, Lolmria,

Sormotus, Gasteroptera, Atlas, each of which will be

explained under their respective heads.

MONOTOCA (Dr. R. Brown). A genus of

evergreen shrubs, introduced from Australia, and be-

longing to Epacridete. Generic character : calyx
five-cleft ; corolla funnel-shaped, with a five-cleft limb,
throat beardless ; disk surrounding the germen, cup-
shaped and lobed ; stamens with filaments inserted

into the tube of corolla, anthers incumbent, two-

valved, and somewhat protruding; style simple, stigma
headed ; drupe, a one-seeded berry. These are green-
house plants, and succeed and are increased by the

ordinary management.
MONOTREMATA. A small group of mar-

supial mammalia of New Holland, agreeing with the

ground edentata among placental mammalia in some

particulars, but being so peculiar in others, that they
stand alone in the system as distinct from the other

marsupial animals as they are from the placental.
The character upon which the name of the group is

founded is that of having only a single posterior

opening to the body, as in birds. On this account

many naturalists were long of opinion that these ani-

mals are oviparous ; but observation has shown that

they are mammalia There are only two known
genera, the ECHIDNA and ORNITHORHYNCHUS, each

forming a separate genus. See these articles, and
also the general article MAMMALIA, in this work.
MONSONIA (Linnaeus, Jun.). A genus of green-

house perennials, natives of the Cape of Good Hope.
The flowers are monadelphous, and the genus ranges
among the GeraniaceeB. Generic character : calyx
of five sepals, mucronate and awned at the top ;

petals five, large, bitten into teeth ; urceolus bearing
stamens

;
anthers oblong ; style awl-shaped ; stigmas

five ; urceoli five-seeded ; seeds with twisted tails.

Propagated by cuttings or from pieces of the root.

MONSTER. Any production of nature which,
in the form of its organs, or any of them, deviates

from the usual type of its species. The word is not

applied to unusual colour, or to a deficiency of the

usual number of parts. Thus, for instance, an albino

is not accounted a monster ; neither is an animal

which comes into the world without one or more of
its limbs. If, however, there is a part which deviates

completely from its type, or one which is doubled, or

has a portion of a similar or a different part adhering
to it, or growing out of the same structure with it,

then it is considered a monster, and the monstrosity
is considered as being greater in proportion as the

part thus produced is larger and more important.
There is nothing in the name monster, considered

in its general meaning, which conveys anything more
than that the subject to which the term is applied is

calculated, monstrari, to show itself, or cause itself to

be taken especial notice of; and then it may be with

propriety, and it is in fact, applied to a remarkable

showing of any kind, whether natural or moral, good
or bad.

Natural monsters have attracted a good deal of

attention, more especially in the ages of ignorance,
and much has been written on their physiology with-
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uut throwing any great or useful light upon the

subject. When we calmly reflect, we can easily see
that, all such speculations must be vain, as incapable
of leading to any satisfactory result. Before we are

even in a condition for entering; upon the inquiry,

why, in certain cases, the animal should deviate from

its type, we should be in possession of a satisfactory
answer to the previous question, namely, why it

should follow that type in the majority of instances

to which the monstrous cases form the rare excep-
tions ? and, as we have no means of getting correctly
at this cause of the general uniformity of nature's

productions, it would be in vain for us to endeavour
to settle the physiology in the case of monsters, not-

withstanding the superstitious associations which the

ignorant are so prone to couple with them. Indeed
it is chiefly with the view of pointing out the useless

and unsatisfactory nature of such inquiries that we
have introduced the article MONSTER even in this

brief notice.

Monsters are looked upon by the ignorant very
much in the same light as miracles, and,like these, they
are deviations from the ordinary course of nature. So
far all is well ; but there is an association borrowed
from the miracle which mixes up with the popular
notion of the monstrous production, and which is

really of mischievous tendency, as giving a most
erroneous turn to the thought. The miracle is always
supposed to be the result of some supernatural

agency external of the common laws of nature, and in

opposition to them ; and, such being the case, the real

miracle is looked upon as a special and immediate
act of the Divinity, for the purpose of accomplishing
some end which could not be arrived at by the com-
mon laws of nature. Historically we know but one

subject to which there was the slightest necessity for

the application of miracles, namely, the establishment
of those doctrines of Divine Revelation, which, being
above the utmost extent of the human powers in

their peculiar and mysterious parts, do not admit of

the same kind of demonstration as facts or deductions
in ordinary philosophy. Miracles of this kind were

required for only a very limited time. That time has

long since gone by ; and every supposed miracle
which has been mentioned since has been a mere

imposture, and abuse of the credulity of mankind,
resorted to for the purpose of accomplishing some
end which could not be accomplished by fair and

philosophical means.
As the production of a monster is a deviation from

the ordinary course of nature as well as a miracle,
the one is very apt to be confounded with the other ;

and weak, though well-meaning persons, are very apt
to suppose that the monstrous production is the

result of a special interference on the part of the

Almighty, as well as the true miracle. If, for instance,
one of a family shall have the misfortune to be born
with any monstrosity, the vulgar conclusion is, that

some sin of the parent is thereby visited upon the

child ; and, even if it should happen in the case of
a domestic animal, there is a tendency to look upon
it as the punishment of some transgression com-
mitted by the master of that animal.

These are errors which struggle with great stub-

bornness against all the enlightenment of the present
times ; and, although unintentional errors, they are

very mischievous ones, as tending to lay the axe to

the roots both of sound thinking and of correct moral

feeling, it becomes every one's duty to assist in the

exploding of them.

The previous question, upon which we must remain
for ever ignorant, ought to keep us right here. We
do not, as has been hinted, know why species are,

generally speaking, true to their types ; but we do
know that artificial treatment can, without breaking
down the type so as to render it monstrous, change
it to a very great extent. These changes are not,

however, produced by simple volition on the part of

man ; for a man may wish and will long enough be-

fore he can change a Shetland pony into a dray horse,
or a cart horse to a racer. Means must be employed,
and persevered in, proportional to the change which
is desired ; and, if the means have been properly tried

by former experience, they never fail of success.

But the deviation from the type of the species as to

form is merely a physical result, as well as the change
of all the parts without deviation in any one of them ;

and therefore it must depend on physical causes just
as much as they do. Consequently, when we speak
of a monster as a deviation from the laws of nature, we
speak incorrectly. The truth is, that the deviation is

not from the law, but of the law ; and unless there

were a specific cause in the individual case, adequate
to the production of the monstrosity, the monster
would not be produced. It is true that this new law,
which produces a result different from the ordinary
one, is a law of which we do not possess, and possibly
cannot acquire, the knowledge ; but, notwithstanding
this, we have no more right to say that there is a

special interference of the Divinity required to pro-
duce the deviation from the type in the one instance,
than we have to say that there is a similar interference

for the purpose of preserving the type in every case

where it is not departed from. Deviation or no de-

viation, the laws which God has from the beginning
established for the world's economy are perfectly

adequate to carry on that economy ; and true to those
laws physical nature works, and every modification

of the law, whether it be known to us or not as a

cause, is as necessarily followed by a corresponding
modification of the result as effect follows cause, and

expresses the measure of its nature and efficiency in

any other case.

MONTEZUMA (Mocino and Sessi). A genus
containing as yet only one highly-ornamental tree, a
native of Mexico, belonging to Bombacets. Generic
character : calyx hemispherical and truncate, the rim

sinuated ; petals five, and large ; stamens spirally
twisted round the style, stigma club-shaped ; berry

globate, four or five-celled, each with many seeds.

MOON SEED is the Menispermum Canadcnse of

Linnaeus, a climbing shrub commonly planted for

covering bowers, and increased by dividing the roots.

MOON TREFOIL is the Mcdicago arborea of

Linmeus, an evergreen shrub, a native of Italy, long
introduced into our gardens. It is usually kept in

greenhouses, but will bear the open air with but a

slight protection from frost. Seeds or cuttings.
MOR^EA (Linnaeus). A genus of bulbous plants,

chiefly natives of the Cape of Good Hope, and be-

longing to the splendid order Irideee. Generic cha-

racter : spathe elongated, and somewhat scaled ;

corolla six-parted, interior petals smallest ; stamens

opposite the gashes of the pistil, filaments partly
united ; pistiilum in three petal-like divisions ; cap-
sule three-celled and many-seeded. These bulbs re-

quire the same treatment with other Cape sorts ; that

is, potted in light sandy loam and leaf mould, kept

dry while dormant, but duly supplied with water



286 MORDELLIDyE MORSE.
when growing. They should be fresh potted every
autumn, and when they have made roots they may
be removed from the cold frame into the greenhouse
to flower. They are increased, like other bulbs, by
offsets ; or they may be raised from their seeds.

MORDELLID^: (Leach). A family of coleo-

pterous insects, belonging to the section Heteromera,
and sub-section Trachdides, Latreille, having the body
of an elevated and arched form, the head inserted

very low, the thorax semicircular, the elytra nar-

rowed towards the tips, or very short, and the ab-

domen sometimes produced into a point. In the

form of the antennse many of these insects approach
the PyrochroidtE ; whilst others in the form of the

maxillae, tarsal claws, and parasitical habits, are

allied to some of the Cantharidae. They differ from

these, however, in the solid consistence of the body,
and especially in their great activity. The species
are generally of small size, and occasionally varie-

gated in their colours ; they frequent flowers, espe-
cially those of the whitethorn, in the imago state, and

fly and run very quickly. The British genera are

Anasjis, Mordella and Ripiphorus. The first has
the wing-covers entire, and the abdomen not pointed ;

whilst the second differs from the preceding, in having
the abdomen terminated in an acute point , the tarsal

claws are also here denticulated, and the antennae
filiform and serrated. There are seventeen British

species of Anaspis and eight of Mordella, the type of

the latter being the Mordella aculeata, Linnaeus.

The genus Ripiphorus, Bosc, is distinguished by
having the elytra narrowed at the tips, so as not to

be able to meet in a straight line down the back, nor
to cover the wings ; the antennae of the males are

deeply pectinated, and serrated in the females. There
is only one British species, Mordella paradoxa, Lin-

naeus, a remarkable insect, which resides in the nests

of a wasp (Vespa rufa), and respecting which Mr.

Kirby has given the following notice in the second
volume of his Bridgewater Treatise.

" Connected with the subject of parasites is a sin-

gular history communicated to me by the Rev. F. W.
Hope, one of the most eminent entomologists of the

present day. In the month of August, 1824, in the

nest of the above mentioned species of wasp, he found
more than fifty specimens of a singular little beetle,

which may be called the wasp-beetle, long known to

frequent wasps' nests. From their being found in

cells which were closed by a kind of operculum ;

he conjectures that they lay their eggs in the grub of

the wasp, upon which they doubtless feed subsequent
to this ; upon opening some of the cells, he was sur-

prised to find, instead of beetles, several specimens of

an Ichneumon belonging to Jurine's genus Anomalon.

Upon another -examination, some days after this, no
more of these last insects appearing, he discovered
that they had been pierced in their chrysalis state by
a minute species belonging to the family of the Chal-

cidians, of which he found no less than twenty spe-
cimens flying about in search of their prey. From
the above facts, Mr. Hope remarks, we have a con-

vincing proof, if such were wanted, of a superintending

power which ordains checks and counter checks to

remedy the superfecundity of the insect world. First

the wasp, a great destroyer of flies and various other

insects, and often a troublesome pest and annoyance
to man himself, is prevented from becoming too

numerous, amongst other means, by the wasp-beetle ;

then, lest it should reduce their numbers so as to

interfere with their efficiency, this last is kept in

check by the Anomalon, which, in its turn, that it may
obey the law, 'thus farshalt thou come, and no fur-

ther,' becomes the prey of another devourer. Mr.

Hope observed, and the fact is curious, that the spe-
cimens of the wasp-beetle obtained from the female

wasps were about one-third larger than the others."

MORINGA (Decandolle). A Malayan tree, of
rather an ornamental character, belonging to Legu-
mmoscB. In India it is called the horse-radish tree,
because the roots are so acrid that they are used
instead thereof. It is a stove plant, and may be
increased by cuttinars.

MORMOLYCE (Hagenbach). A very curious

genus of coleopterous beetles from Java, belonging to

the family Carabidce, and apparently to the subdi-
vision BrachinidoE, having the body flattened and
dilated, scarcely exceeding in thickness a sheet of

paper ; the antennas are as long as the body ; the
head very greatly elongated behind the eyes ; the
sides of the thorax dilated and notched ; and the

elytra furnished with a broad lateral leaf-like append-
age, extending far beyond the extremity of the body,
giving the insect much more the appearance of a
Mantis or Phasma than that of a carabideous insect ;

the legs are long and slender. We know nothing of

the habits of this remarkable creature, which is speci-

fically named M.
phyllodes,

from its resemblance to

a leaf. The length of our fine specimen is not less than
three inches and a half. A good figure is given in

the title-page of Mr. Shuckard's Manual of Ento-

mology.
MORSE (Trichecus). A very singular genus of

mammalia, belonging to Cuvier's tribe of amphibious
animals, and one of the largest and most remarkable
of that singular tribe. There is only one known
species of this genus ; but the singularity of its appear-
ance has procured for it a great number of names. It

is called " the walrus,"" the sea-cow,''
" the sea-horse,"

and some other names, but they all refer to one and
the same species of animal. It has often (see MAM-
MALIA) been classed with the herbivorous cetacean ;

but in this a double error has been committed, for it

is not a cetaceous animal at all ; neither is it, generally

speaking, herbivorous, if we iiidge of it from its ali-

mentary system, though it is alleged that it occasion-

ally feeds on the more succulent kinds of sea-weed.

The only animals with which it agrees in its general
structure are the seals ; and, although there are very
wide differences between them, some of the most
essential points are very much alike in both. The
hind legs, for instance, though imperfectly developed,
and in great part united with the tail by means of the

membranes, still exist, while in the cetacea they are

entirely wanting.
When, however, we come to examine the teeth, we

find a remarkable difference between the teeth of this

animal and those of the seals. The teeth of the seals

approximate to those of the carnivora ; while in the

morse there is an approach toward the elephant,

though not sufficiently great to bring the animals

within the same class, even in their dentition. The
most remarkable character of the mouth of the morse
is the immense canine teeth with which the upper
jaw is furnished. Those teeth are curved downwards
and slightly forwards ; they are rounded on their

external surfaces, and furrowed on their internal.

They form an article of commerce, as ivory ; but

their texture is not formed of curves of different
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colours intersecting each other, like that of the tusks

of the elephant ; it is of uniform texture throughout
its internal substance. They have neither incisive

nor canine teeth in the lower jaw ; and that jaw is

compressed to give scope for the vast canines of the

upper, which descend from the sides of the mouth to

the distance of fully two feet, and are thick and strong
in proportion. The vast sockets required in the upper
jaw for supporting those great teeth swell that part
out into a large blunt muzzle ; and the nostrils, as if

pushed out of the way to make room for the great
teeth, are turned upwards. Over the sockets of the

canines there are placed two tufts of coarse whale-

bone looking hairs, having the form of great musta-
choes which spread beyond the sides of the head.

The central part of the mouth, the only part which
the animal can use in feeding, is much compressed
laterally ; and the lower part of the nose, which
divides the mustachios from each other, is also very
narrow. The shape of the nose is curious, as the

extremity of it consists in two loop-like appendage?,
having their broad ends uppermost, and each sur-

rounding a nostril. The upper jaw contains two

incisors, which are very small, and resemble grinding
teeth more than cutting ones ; and between these

again the young specimens have pointed teeth still

smaller, which drop out before they arrive at full

maturity. The cheek teeth are four on each side of

the upper jaw, which are cylindrical in their sections

and obliquely truncated on their crowns. In the

adult animal these stand at some distance apart from
each other, because in the young there are smaller

ones between them which drop out like the small one
in front of the canines. In the lower jaw there are

only four cheek teeth in each side, which in their

forms resemble those in the upper jaw. It does not

appear that the canines can be used for conducting
the food to the mouth, or preparing it for the stomach ;

but it is highly probable that they are very efficient

against enemies ; and the animals also use them as

hooks in climbing up those steep rocks and masses
of ice, the summits of which they could not otherwise

reach. The head is rounded ; there are no external

ears ; and the body is tapered away in the rear, like

that of the seal?. The anterior extremities are de-

veloped to pretty nearly the same extent as those of

the seals ; and they are used as oars or fins in swim-

ming, and as claspers, and partially as a sort of clumsy
feet ; but the posterior extremities are so united with

the tail that they have very little separate motion.

The tail is short, in its developed part ; but as the

whole body, from the internal c;i\'ity backwards, acts

a good deal after the fashion of a tail, these animals

get through the water with more celerity than their

appearance would lead one to suppose. The poste-
rior part of their bodies indeed has but a I'ecble

swimming power compared with that of the whales.

It has, however, a little twisting motion of a peculiar
kind ; because the extremities of the hind feet are

capable of being, partially at least, elevated or de-

pressed above the mesial line of the tail ; and thus

the sort of sculling blade, formed by the three, can
act either horizontally or slightly twisted to the one
side or to the other. From the high latitudes to

which these animals are chiefly confined, the danger
of following them near the rocks where the weather
is so very inconstant as it is in the high northern

latitudes, even during summer, there is much less

known of the habits of these animals than could be

desired. We do not even know distinctly upon what

they feed. The internal portion of the alimentary sys-
tem is, as we have said, similar to that of the seals ;

and the seals are known to feed exclusively upon fish,

and not by any chance upon marine vegetables. It

is probable that the principal food of the morses is

also animal ; and yet sea-weed is certainly quoted by
almost every describer as forming a portion of its

subsistence. It is probable, however, that it may
only poke among the sea-weed with its long tusks,
which can act like a most efficient two-pronged hoe ;

and thus it may dislodge from the sea-weed about
the rocks those animals upon which it feeds. From
the absence of both incisors and canine teeth in the

lower jaw, the extreme smallness of the incisors in

the upper, and the total unfitness of the canines of

that jaw, large and strong as they are, for biting, it is

evident that the anterior part of the mouth can serve

no purpose, except that of a simply prehensile instru-

ment for laying hold of the food ; but the curious

cup which the under lip and jaw form when the

mouth is opened fit it uncommonly well for such a

purpose ; and from the shortness of the head, and
the strength of both jaws, together with the form of

the cheek teeth, there is no doubt that these could
crush very easily the hardest covering found on any
of those Crustacea which inhabit the rocks. We are,

however, so little acquainted with the actual feeding
of the animal, that any conclusions at which we can
arrive concerning it are analogies drawn from its

external structure rather than facts which have been
observed. The animal is confined to the high lati-

tudes, and we believe to the northern hemisphere, at

all events no mention is made of it in the southern.

There have been instances of its occurrence in the

extreme north and north-western isles of Scotland ;

but they are exceedingly rare, and occur only in

severe winters, when the animal is frozen out, or

rather in, for a great part of the north. In former
times these animals were taken in considerable num-
bers upon the shores of the Norwegian seas ; but

such is not the case now, and any which appear even
there must be regarded as rare stragglers. There
has been a gradual declining toward the north of all

the more polar inhabitants of the European seas, in

the course of modern history ; but whether this is to

be mainly attributed to the extent to which they have
been captured by the fishers, or to some natural

causes, it is not easy to determine.

There is only one species of morse (Tricheclms

7'o-imarus) to which, of course, the general observa-
tions which we have made apply, and indeed neces-

sarily form a part, of its particular description. In

the extreme north, as, for example, at Spilzbergen.
which may be said to be the extreme limit of land ir

our seas, it is sometimes found about eighteen fee

in length, twelve feet in circumference at the thickes

part, and with the tusks about two feet. Specimen
of this large size are but rare, however ; and sixtee

feet long, ten feet girth, and twenty inches length c'

tnsks, is reckoned a large animal. A specimet
which came on shore on the island of Harris in De-

cember, 1817, was about ten feet long, and, as tb

tusks were not above eight inches and a half, it ws

supposed to be a young one. It was shot while res-

ing on the top of a rock. It is probable that it ws
more abundant on our shores in ancient times, )r

Strabo mentions that ivory bits of British mamifactre

were exported to Rome, and it is probable that e
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tusks of this animal supplied the materials, though

probably also the tooth of the narwhal which,

though now rare as well as the morse, was perhaps
more abundant in former times may have, in part
at least, supplied materials for the same purpose.

The general colour of the morse is brown, pretty
much like that of the common seal ; and indeed

there arc many coincidences in the characters of the

two animals, though' the seal is, generally speaking,
the more numerous, the more widely distributed, and
the more discursive of the two ranging over a wide
extent of sea, while the morse generally keeps near

its northern shores.

Both animals are, however, very similar in their

habits. They are social, resorting in great numbers
to favourite places of the coast, lying on the rocks or

the ice-bergs, basking in the sun, until hunger com-

pels them to resort to the water for a supply of food.

The female brings forth her young early in the season,

and suckles it in the same manner as the female seal

does. As the morse is a much more unwieldy animal

than the common seal, or indeed than any of the

seals, it is probable that it does not fish in the same
bold and dashing style. The seal, though, probably
from its more landward form, not so swift a swimmer
as the porpoise, is yet able to follow the swift fishes,

and seize them in the currents. The morse is also

less active on land than the seal, but it is more expert
as a bank animal, as its tusks enable it to climb to

heights which the seal cannot possibly reach. These
differences in the conformation of two animals of the

same family, living in the same places, present a good
instance of that judicious adaptation in nature which

jrevents any one animal from coming exactly on the

'round of another, but provides, that the one shall

ake that which, in its kind, or the mode of taking it,

ic other must leave.

Many accounts have been given of the morses, and
Iso of the mode of capturing them, but we shall

ontent ourselves with a short extract from Zorg-
rager. '.' The seals and morses,'' says he,

" come

uring the heat of summer into the seas near the Bay
f Horisant and that of Klock in troops of eighty, a

lundred, and even two hundred, especially the

morses, which remain there many days, until hunger
brces them back into the main ocean. Many morses

ire seen towards Spitzberg. On land they are killed

vith lances. They are hunted for their tusks and

at. Their oil is nearly as much esteemed as that of

he whale ; their tusks are also very valuable. The
fiterior of these teeth is considered more valuable

han ivory, and is of a substance harder and more

Ompact in the larger than in the smaller teeth. A
orse will furnish half a ton of oil. When one 'of

l^ese animals is encountered on the ice, or in the

AJater, the hunters strike him with a strong harpoon,
nade expressly for the purpose, which will often

$de harmlessly over his thick and hard skin. When
itpenetrates, the animal is drawn towards the vessel

wth a cable, and then killed with a lance peculiarly
famed. He is then drawn to the nearest land or flat

icberg. They then flay him, throw away the skin,

sdarate the two tusks from the head, or simply cut

th( head off, cut out the fat, and carry it to the

vebel."

[he seals consist of many species, and are scattered

ovr almost all seas, sometimes iti numbers which
det all counting ; and those which inhabit parts of

theworld remote from each other, generally have

corresponding differences of appearance. The morses
on the other hand, are limited to a single species, and
confined to the polar regions of the north. Honor
we are led to conclude, thut the use of them is very

limited, as compared with that of the seals. Nor run

we fail in being struck with another remarkable 1'ael

which presents itself, with regard to the mammalia of

the Arctic Polar Sea. The great black whale of

Greenland, which is the whale by way of eminence,

though in powers of locomotion it is vastly superior
to the morse, is yet confined, not only in its locality,

but to very nearly the same locality as that anim;i).

The morse is the largest animal of its group, and its

mouth is armed in a very peculiar manner ; and the

Greenland whale is also the largest animal ofits group,
that is of the toothless whales, and it also has the

mouth peculiarly armed, by having the baleen or

whalebone much more developed and perfect than

any of the rest. This is a curious coincidence, and
one which is well worthy the attention of inquirers.
MORUS (Linnaeus). A genus of deciduous trees

and shrubs, natives of Asia and Europe, a majority
of which are cultivated. Class and order Montvcin

Tetrandria, and natural order Urticece. The M. nigra,
common mulberry, is well known. The mild acidity
of this fruit is exceedingly grateful, especially to per-
sons labouring under fever. It is slightly 'laxative,

and, like the raspberry and strawberry, is said not to

undergo the acetous fermentation in the stomach ;

and hence it may more safely be eaten by gouty
patients than many other fruits which have not the
same anti-fermentative properties.

The white mulberry is chiefly cultivated for the

value of its leaves, its fruit being insipid ami very
inferior to that of the common species, the leaves of

which are equally good with those of the white, and
in some parts of Spain and Persia preferred to them
as the food of silk-worms. It is likewise a more
hardy tree, having, according to the fable, become
callous when it changed the colour of its fruit from
white to dark red, on absorbing the blood of Pyramus
and Thisbe self-slain beneath its shade.

Mulberry trees are easily propagated by layers, or

large truncheons of the branches. The story of a

gate-post, made of a mulberry trunk, becoming and
now remaining a fruitful tree is well authenticated.

MOTACILLA, the generic name of the wagtails.
See WAGTAIL.
MOTH. The ordinary English name given to

the lepidopterous insects comprising the Linmean

genera Sphinx and Phafona, the remaining insects of

that order being diurnal, and known by the name of

butterflies (Papilio, Linnseus). Moths are at once

distinguished not only by their being seldom observed

on the wing during the day, but also by their antennae

not being terminated by a club, as in the butterflies.

There is very great diversity in the structure of these

insects, of which a vast number of species are in-

habitants of moderate climates. In this country we

possess nearly 1800 species, and many more are known
on the continent. It is true, that of the exotic species
our knowledge is but slight, there being very few

entomologists indeed who attempt to make collections

of the tropical or extra-European species ; the conse-

quence whereof is, that the classification of these

insects has been very greatly neglected by most

authors, and little beyond the establishing certain

great typical forms effected. Indeed, it is perhaps a

natural consequence of the peculiarities of our climate
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that we possess such an extensive series of these

insects. Our vegetation is sufficiently varied arid

luxuriant to support a great number of species, whilst

the great duration of twilight in our latitudes calls

for a greater supply of species, which appear only

during its continuance, than is probably to be found
in tropical climates, where the twilight is but of very
short duration. In our country, for instance, the

functions of these insects appear to be twofold ; first,

as plant-feeders ; and, second, as serving for food to

the bats and other nocturnal vertebrata ; but in the

tropical climates, where the butterflies so far exceed
both in number and size our few diurnal lepidoptera,
there exists but little necessity for the former, whilst

in the latter respect they are still less needed ;

because, as stated in the article BAT, the tropical

species of this tribe of animals come abroad by day
at all hours, their ravages extending to fruits, flowers,

the juices of trees, animal substances of all kinds,

and, in short, to everything consumable. Hence we
may perhaps look upon the temperate parts of the

globe as the metropolis of this tribe of insects, as well

as of the Brachclytra, &c.
As may be supposed, from the great extent of this

tribe of insects, there is very great diversity in their

size, structure, habits, colours, &c. From the gigantic
Erebus strix of South America, which measures very
nearly a foot across the wings, and the Death's-head

moth, capable of instilling terror into an ignorant and

superstitious multitude, down to the pigmy gilded
creature which revels upon the parenchyma of a

rose-leaf, finding between its upper and lower surfaces

room "enough and to spare" for its abode, we have

every gradation of size. The structure of many of

these insects in the perfect state is very interesting
and diversified. In some, formed for rapid and long-
continued flight, the body is robust and conical, and
the wing-nerves of great strength ; whilst in the
feeble Geometrte, which flit around the hedge-rows
occasionally by day, the whole structure is light ; but
it is to the Alucitce and Pterophori that we may best

..apply the term "
as light as a feather," because their

wings are slit from the tip almost to the base into

distinct fringed pieces, which have all the appearance

Bombyx (Sa(.urnia/ PiomcUieu, male.

of separate feathers. In many moths we find the
mouth completely obsolete, there being not the least

NAT, HIST. Vor.. III.

vestige of the spiral tongue, which forms so conspicu-
ous a character of the order. But it is in the diver-

sity of the sexes that we often find the greatest
variation, the males being generally of smaller size

and brighter colours than the females ; their antenna?
are also often very beautifully ornamented with lateral

branches, so as to resemble a double comb (an ex-

ample of which may be given in the Saturnia Prome-
tfica, the early history of which we have given in our
article CATERPILLAR), whilst those of the"females are

comparatively simple ; but a still greater diversity ex-
ists between the sexes of certain species, the femafes of
which are completely wingless, and their bodies mis-

shapen ; so that it is impossible, except by direct ob-

servation, to suppose that the male and female can

belong to one and the same species. This, how-
ever, is the case with but very few species ; but
in almost every instance the males of these species
are furnished with beautifully pectinated antenna?.
Of the habits of these insecis we can here sav but
little ; they are so exceedingly various, that'they
have already formed, arid will continue to form,
the subjects of various articles wherein the different

groups are treated upon in detail. We may, however,
here remark, that whilst the majority of the species
fly by twilight, or during the night, there are some
which delight in the hottest sunshine, as the hum-
ming-bird hawk moth, the SCSUE, &c. Many species
delight to hover, during the twilight, over the long-
tubed flowers, from which, whilst on the wing,
they extract the nectar with their long spiral tongue,
whilst others are very sluggish, scarcely showing any
animation except during the short period of their

coupling. Of course, we need hardly mention that all

these moths have proceeded from larvae hatched from

eggs deposited by parent insects ; but it may perhaps
be necessary to remind some of our readers, wop have

paid but little attention to these subjects, that such is

the fact. The writer had, for example, much diffi-

culty, a short time ago, in making a non-natural-

history reader comprehend that "the moth" had got
into his wardrobe. He saw no moths flying about,
it was true, but the little woollen cases formed by
the caterpillars of this particular group of moths

(of which there are many species, Tinea vestianelln,

pcllionclla, tapetzella, &c.) were plentiful enough ;

but we could scarcely make our friend comprehend
how these could possibly be "the moths." And this

brings us to speak of the different habits of the larvae

or caterpillars of these insects ; but we have need

only to refer to our article CATERPILLAR, where we
have given ample details upon this part of the subject,
as well as to the articles CHRYSALIS and COCOON,
considering it necessary in this place merely to state,
that amongst, lepidopterous insects, which" form co-

coons, the far greater, and almost entire number, are

moths, a few exceptions only occurring in the butter-
flies ; and that the form of the chrysalis, owing to its

being enclosed in a cocoon, is necessarily conical,
und not armed with those angulated points observable
in the crysalides of butterflies, and which would be
troublesome to a chrysalis enclosed in a cocoon.

Of the colours of this group of insects, it may be in

general said that they are obscure, and but slightly
varied, exhibiting none of that splendid appearance
which is seen with so much delight in the butterfly ;

exceptions, however, occur, as we have stated in the
article CATOCALA.

There is a circumstance connected with these

T
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insects which every one must have noticed, namely,
their habit of entering lighted apartments during the

summer evenings, and riving around the candles

until their wings are burnt. We are at a loss how to

account for this peculiarity in insects whose ordinary
habit it is to avoid the light, and to remain inactive

until the twilight has commenced. Is it an extatic

kind of bewilderment which compels the creature,

even at the risk of its own life, to whirl round a light

at the particular period of time when it ought to be

upon the wing ? It would be a curious experiment
to ascertain whether a noctua, for instance, would act

thus, if introduced into a darkened room in the

middle of the day, into which a light were afterwards

to be brought. This may seem an absurd expe-
riment ; but we have so much to learn of the economy
of insect life, that it might possibly tend to other and

more advantageous experiments. This habit of flying
towards a light is made use of by collectors of moths,

who hang a bull's-eye lantern round their necks,

and, with the assistance of a flap-net, are enabled to

make very extensive captures during an evening's
walk.

For the classification of these insects, and for many
other particulars which it is unnecessary here to

repeat, we must refer to the articles LEPIDOPTERA,
HAWK-MOTH, BOMBYX, GEOMETRIC^, &c.

MOTHERWORT is the Leonurus cardiaca of

Linnaeus, a British herbaceous perennial, found on

gravelly banks, bearing spikes of labeate flowers.

MOUNTAIN ASH is the Pyrus aucupana of

Gaertner, a British ornamental tree, found in moist

woods. It is cultivated for the beauty of its form

and foilage, and for the splendour of its bunches of

scarlet berries, so conspicuous in autumn and winter.

MOUSE. See ARVICOLA for some of the species
of this exceedingly numerous and curious group ;

and RAT, for the rest of them, and the general
relations.

MOUTAN is the Chinese name of the Pceonia

siiffrulicosa, and applied as a specific name in botani-

cal lists. This is a highly-valued plant in China, as

well as in this country, ever since its introduction.

There are several varieties of it, and all hardy enough
to bear the open air, with slight protection in win-

ter ; but they flower much finer under glass. They
succeed in any kind of garden soil, and are increased

by layers or cuttings. The Ixora coccinea is called

the Canton moutan by the gardeners of that city. The
Chinese have many vaiieties of peony not yet intro-

duced into this country.
MOVING PLANT. This is the Desmodium

gyrans of Decandolle, and the Hedysarum movens, or

gyrans, of Linnaeus. The latter described this plant
as " wonderful on account of its singular motion,
which is not occasioned by any touch or irritation, or

movement in the air, as in Mimosa, Oxalis, and
Dionaea ; nor is it so evaneecent as in Amorpha. No
sooner (continues he) had the plants raised from seed

acquired their ternate leaves, than they began to be
in motion in every direction. This movement did

not cease during the whole course of their vegetation,
nor were they observant of any time, order, or

direction ; one leaflet frequently revolved, while the

other, on the same petiole, remained quiescent ;

sometimes a few leaflets only were in motion, then

almost all of them would be in movement at once ;

the whole plant was but seldom agitated, and that

<?nly during the first year. It continued to mov in

the stove during the second year of its growth, and
was not at rest even in the winter. The irritability

of this Desmodium is never so great, even in our best

hothouses, as it is said to be in Bengal, and its mo-
tions here are seldom so lively as those described by
Linnaeus ; though the two upper and opposite leaflets

are often observed to rise and fall alternately, provided
the temperature be as high as 70 of Fahrenheit, and
the plarft be placed in shade. The motion is most

evident when the stove is closed, and the air perfectly
still. These movements have more the semblance of

spontaneity than any others that have been observed

in the more perfect plants ; for the leaflets, if held

quiet between the fingers for a short time, and these

movements thus prevented, are said, immediately on

their release, to revolve with accelerated speed, as if

to make up for the time lost during the forcible

interruption."
MUCUNA (Adanson). A genus of tropical

climbers belonging to Legnminosa, separated from,

and including some plants of, the genera Dolichos,

Stizolobium, and Carpopogon. Some of the species
are remarkable for their stinging properties. Their

seeds are imported under the name of "
bulls'-eyes,"

and may be used as beads. The flowers are showy,
and the plants easy of cultivation in stoves.

MUGILOIDjE the Mullet family. The eleventh

of those families into which Cuvier divides the spinous-
finned fishes, but which must not be confounded with

the surmullets, which are sometimes popularly called

mullets, but which belong to the perch family, and
have not the labyrinths in the pharynx which cha-

racterise that division of fishes to which the mullets

belong. The whole of this division of fishes are

capable of retaining a portion of water for some time

in the pharynx, by means of which they can keep
their gills moist for a longer or shorter time, and thus

live out of the water. The mullets get the name

Mugil, because, when out of the water, the escape of

the small portion of air which is expelled from the

lungs murmurs (mugit) as if the fish had voice.

The mullet family consists of three divisions,

Mugil, Tetrogonurus, and Atherina, which will, how-

ever, be better considered separately ; and the

mullets themselves, which differ considerably in the

several species, shortly noticed in this article by
themselves as a little sub-group. Taking them in

this point of view, they are pretty distinct, and offer

the following characters : Their body is nearly cylin-

drical, or about equal in depth and breadth ; their

scales large ; two dorsal fins distinctly apart from

each other, with four spinous rays in the first one ;

the ventral fins abdominal, but placed farther for-

ward than the first dorsal, and only a little behind

the pectorals ; the middle of the under jaw with a

compressed, elevated and angular point, which fits

into a corresponding groove in the upper jaw ; the

teeth small, and six rays in the gills ; the head is

rather depressed, and covered with large scales ;

their teeth are often so exceedingly small as hardly
to be visible to the naked eye ; the bones of the

pharynx are very much produced, and give the

entrance of the gullet nearly the same form as that

of the mouth, so that nothing can enter the stomach
but liquids or very small substances ;

the stomach
terminates in a sort of muscular gizzard, bearing some
resemblance to the gizzards of birds; the pyloric

appendages to the stomach are few, but the intestinal

canal is long and of ample diameter. The mullets



M U G I L O I D JE. 291

are handsome fishes, and highly esteemed. They
swim near the surface, ascend the estuaries of rivers,

and are remarkable for the extensive leaps which

they can take out of the water. The species are

rather numerous, and there is some confusion in the

foreign ones ; we shall therefore confine our notices to

those species which are found at one part or other ol

the European shores.

THE GREY MULLET (Mugil capita}. This is by
much the most common of the British species, though
it is one respecting which there have been mistakes.

It appears, from the Fauna Italica, now publishin

by the Prince of Mnsignano, that there are five

species of grey mullet found in the Mediterranean,
while there are not so many in our seas. M. cephalus
is one of the species found in the Mediterranean, and
not hitherto at least, in the British seas, though M.
capita is not only found in those seas, but as far to

the north as the coast of Norway, and in the Baltic.

By some means or other, the trivial name Cephalus
was for a long time applied indiscriminately to all the

grey mullets of Europe ; and thus it was made to

appear that a fish, which is in reality confined to the

warmer seas, is generally distributed. Mr. Yarrell,

in his excellent work on British Fishes, thus clearly

points out the difference of these two species :

"
Mugil cephalus is distinguished by having its eyes

partly covered with a serr.i-transparent membrane

adhering to the anterior and posterior part of the

orbit, and also by a large elongated triangular scale

pointing backwards, placed just over the origin of the

pectoral fin on each side. A dried specimen of this

fish from the Mediterranean, now before me, exhibits

both these peculiarities, which M. capita does not

possess. The appearance of the pectoral fin, and the

superposed triangular scale of M. cephalus. supply
the means of comparison with our own grey mullet,
in which the pectoral fin scale is short and blunt."

It should seem from this, and from various other

collateral circumstances, that the grey mullet is the

Hamado of Nice, the M. capita of Cuvier ; and
Cuvier himself seems to have been perfectly aware of

the confusion which had been introduced into the

history of this fish. He says distinctly, in a note to

the last edition of the Regne Animal, that "
Linnaeus,

and many of his successors, have confounded all the

European mullets under one single species (their

Mugil cephalus}."
This is perhaps not to be wondered at. Linnaeus

found a description of mullets in the Mediterranean,
and he observed in the North Seas one not essentially

different, and thus he fell into the mistake. There
is no question, however, that the common mullet,
which is not a rare fish on many parts of our coasts,
is capita, not cephalus. They are remarkably lively

fishes, particularly fond of fresh water, and very dex-

terous in managing themselves. On the south and
south-east of England thdy are very common ; and

they occur both on the south and the north of Ireland,
and on some parts of the Scottish coasts, though there

they are not so general or so numerous. These
fishes are in fact a sort of scavengers of the water,
and come near the shores, equally partial to the scum
and the dregs. Greasy substances, and also animal
matters in a semi-putrid state, are not rejected by
them ; and they may he seen at one time skimming
the surface for what floats, and at another time poking
with their noses in the mud for whatever is to be
found there suitable to their very peculiar sort of

palate. They are also particularly fond of flies,

which appears to be one of their inducements lor

ascending so far up the estuaries of the rivers, though
it does not appear that they get above the tide-way,
or even remain till a second tide overtake them at

the top of their excursion. They are very familiar,

and can be kept in ponds, where they soon become so

domesticated that they assemble at their accustomed
hour in order to be fed. In their natural rambles they
are liable to be entangled by shallows, and among reeds

and other obstacles. They have great powers of

leaping, and when enclosed, even in a net, it is

difficult to prevent them from springing over the head

line, and making their escape. Indeed, the over-

leaping of obstacles appears to be instinctive with
them ; and, as compared with many fishes, a grev-
mnllet pond would require lofty banks, in the same
manner as a deer-park requires lofty walls. This fish

rises freely to artificial flies ; and during the flood

tide, in those rivers which they visit abundantly, they
afford excellent sport. Bait-fishing is not so success-

ful with the grey mullet, because its mouth is not

accustomed to receive any substance so large as a
baited hook. Contrary to the opinion sometimes

stated, that mullets never seize living food, it may,
however, be urged that they rise to the fly. It is

usually said that the river Arun, which enters the

English Channel at Arundel, furnishes the best grey
mullets of any in England, and that they ascend the

river as far as twenty miles, and thus afford excellent

angling, especially toward the upper part of their

range. The size of fishes is not a very definite matter,
but that of the common grey mullet may be estimated

at about a foot and a half. Mullets spawn in the

warm weather about Midsummer, and in the course of

about six weeks, or two months, the young are about
an inch in length. They then keep much in the salt

water, but alternate between it and the fresh. Indeed
it appears, from experiments which have actually been

made, that if mullets, in this early stage, are placed in

fresh-water ponds of sufficient size, they succeed as

well in gatheiing flesh and fat as if left to their natural

habits, arid their usual alternation of salt and fresh

water.

The short Grey Mullet (M. curtus). For the know-

lege of this species we are indebted to Mr. Yarrell.

Its body is much shorter and deeper than that of the

former species, and its head wider, and also more

pointed. The only species which Mr. Yarrell met
with was about two inches in length.

Thick-lipped Grey Mullet (M. chelo}. This species
has been long known as a native of the Mediterranean,
but it has only recently been added to the list of

British fishes. The characters are : The head of

moderate size ; the upper lip thick, the lower one
less so ; and the maxillary bone curved. This species
of grey mullet comes to the estuaries of rivers, in the

south of England at least, during the winter months,
and the best account of them is by Mr. Couch, whose
observations on the fishes of the Channel, as published
in Mr. Yarrell's work, are highly valuable.

" This grey mullet," says Mr. Couch,
"

is grega-
rious, frequenting harbours and the mouths of rivers

in the winter months in large numbers, all of which

are just of one size; but the fish which I shall here

describe was taken, with about four hundred others,

as they were left in a pool of our river, forsaken by
the tide. This species has, like the other, the habit

of escaping from a net by leaping over the head lines*

T2
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The length of the specimen was ten inches ; the head

wide, depressed ; the eyes one inch apart, and three-

eighths of an inch from the angle of the mouth, not

connected with any membrane ; nostrils close toge-
ther, and, while the fish is alive, moveable on each

contraction of the mouth ; a prominent superior

maxillary bone, minutely notched at its lower poste-
rior edge ; upper lip protuberant and fleshy, with a
thin margin minutely notched or ciliated ; the lip

appears behind as projecting under the maxillary ;

carina of the under jaw prominent and square ; edge
of the lower lip fine and simple ; body solid, round
over the back ; pectoral fins high on the side, pointed,
round below, the first rays short ; the first dorsal fin

rive inches and three-eighths from the snout ; the

organ of the first three rays approximate, the first

ray the longest ; the first two rays of the anal fin

short ; tail broad, concave ; scales large ; colour of

the head and back greenish ; all besides silvery, with

six or seven parallel Hues along the sides of the same
colour as the back."

There are two or three other species of mullet in

the Mediterranean, of which the golden mullet and
the jumping mullet are mentioned by Risso. The
first of these partakes of the characters both of Capita
and Cepkalus, and the second more resembles the

former of these. There is still another small species
in the Mediterranean (M. labeo), with the lips very
thick in proportion, and crenulated at their margins.
The Indian seas, and the seas of some parts of

America and of New Holland, also have their

mullets, but it does not appear that any of them are

of very predominating importance. Of the seas of

Europe, the Mediterranean is by far the most abun-

dant in this genus of fishes, and vast numbers of them
are taken about the Balearic Islands and on the east

coast of Spain. As is the case with most fishes that

throng toward the shores at particular seasons of the

year, those mullets are taken in much greater abun-
dance than can be used in a recent state at the

time, and therefore they are stored up, after being
salted thus affording a seasonable supply to people
whose religion enjoins them to feed on fish very
frequently.
MUGWORT is the Artemisia vulgaris of Linnaeus,

a common British weed found everywhere.
MULBERRY. See MORCS.
MULLEIN is the Verbascum thapsus of Linnaeus,

a well-known British plant, usually called "
shepherd's

club."

MULLUS RED MULLET, or, in some of the

species, SURMULLET. A very celebrated genus of

spinous-finned fishes, belonging to the perch family.
Two species have been well known as inhabiting the

Mediterranean ever since the time when the Romans

began to carry their luxury in the eating of fish to

that remarkabie pitch to which it was brought among
them. The characters of the genus may be briefly
stated as follow : the body thick and oblong ; the

profile of the forehead from the eyes sloping so

rapidly as to be nearly perpendicular. The body
covered with large scales, which very readily come
off, and are understood to be shed annually. Two
distinct dorsal fins on the back ; the first with spinous

rays, about seven in number, and with a short free

spine immediately in advance, and the second with

flexible rays. There are teeth in the lower jaw and
the palate only; two well-produced cirri or beards at

the symphysis of the lower jaw, and the gill-flap with

four rays. All the mullets are remarkable for the

beauty of their colours, which are red and yellow of

greater brilliancy than are to be found in most fishes.

It is probable that the striped red mullet was the

most celebrated one in the time of the Romans ;

though perhaps in those days the distinction between
it and the plain one was not attended to. The grand
object of the Roman epicure was to get a red mullet,

and the larger the better, which shows that the eye
was more attended to than the palate in the matter
of those very costly fishes. This held true also in

those cases of the Coryphene (we believe), which,

passing through the prismatic colours in the agonies
of death, was first displayed to the guests expiring,
and then cooked in their presence, in order that they

might make sure that the fish seen and the fish tasted

were one and the same. The mullet also passes

through various colours in dying ; and it is a very

beautifully coloured fish, whether dead or alive. The
common account is, that the name mullus is derived

from the red slippers or sandals worn by the Roman
consuls during the republic, and continued by the

emperors afterwards. Those sandals were marks of

distinction, not worn by any but those dignitaries ;

and thus the name of these fishes after them shows

that mullets were not fare for every man, or indeed

any man's every-day fare. The striped red mullet,

or surmullet, is by much the more plentiful of the two
which are found in the Mediterranean ; it also grows
to a much larger size than any of the others, which

indeed is rarely, if ever, found so heavy as the most

esteemed weights mentioned by the Romans. When
luxury was at its height, a mullet of three pounds'

weight brought an ample reward to the fisherman who

caught it; and if it reached four pounds and a half, it was

quite a fortune fifty, sixty, and even eighty pounds
a piece were given for mullets to set out a Roman
feast ; but it may be possible that those costly ones

may have been the plain red mullet, which, though a

smaller fish than the other, is 'more richly coloured ;

lor there is so much confounding of one species with

another in the Roman accounts that one can come to

no absolute decision. We believe the fact to be that

the surmullet, or striped red mullet, is a very palatable
fish when in proper condition, and that the plain red

mullet is still better.

On the southern shores of Britain, where the striped

mullet, though not one of the most abundant of fish,

certainly is not rare, the size is seldom more than

a foot long, and in no instance above fourteen inches.

Three pounds and a half is about the weight of one

of the largest in the best condition, which falls far

short of the Roman fish. This mullet is found in the

London market, at almost all seasons of the year ;

and therefore it cannot b'e looked upon as a migratory
fish. The following passage from Mr. Yarrell throws

so much light upon the management of this fish, as a

market commodity, that we shall quote it at length :

" The striped red mullet has been considered migra-

tory, but it appears in the shops of the London fish-

mongers throughout the year, though in much greater

plenty during May and June, at which time their

colours are more vivid, and the fish, as food, in the

best condition. If closely examined, it will be ob-

served that, where the scales happen not to have been

removed, the natural colour is little more than a pale

pink, passing into white on the belly, the lower part

of the sides having two or three longitudinal stripes ;

but that the mixture of purple and bright red, which
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ornaments various parts of the fish, is the consequence
of violence ; every scale removed by force (and but

little is necessary) increases this colour ; it is produced
by extravasated blood lying under the transparent
cuticle, but above the true skin."

The spring is the spawning time with these mullets,

and when they come into their best condition, in sum-

mer, it is immediately after recovering their flesh

subsequent to the labours of that operation. The

young surmullets grow pretty fast, so that by the end
of October in the first year they have acquired about
half the length and one-eighth of the weight of the

average ones found on our coast. Mullet appear to

be chiefly ground fe'eders ; and the beards, as they
are called, are no doubt intimately connected with

the finding of their food, as they are in other ground
fishes that possess them. The usual supposition is,

that those appendages are very delicate organs of

touch, though how they act it is not easy to say.
The fish that possess them have very frequently the

eyes directed upwards, in a different direction alto-

gether from the mouth ; but whether the beards of

the mullet act simply! as feelers under the fish, or

assist in raising it up (for they are very muscular), it

is not easy to say. It is certain, however, that mullet

do feed chiefly at the bottom of the water ; for though
a good many are taken in the surface nets, it is pro-
bable that this takes place chiefly when they are

shifting their ground from one locality to another ;

for the greatest number, and those in the best con-

dition, are got by trawl nets, worked at the bottom.
What the food may be is not very well known ; but,

from the smallness of the teeth, it cannot be of a very
obstinate nature.

The striped mullet is liable to some differences of

colour, being of a brighter red not only at different

seasons, but in different individuals at the same sea-

son ; and altogether this is one of the most interesting
of our fishes.

PLAIN RED MULLET (M. barbatus}. Barbatus, or

bearded, is by no means happily applied to this spe-
cies, because the striped one is as completely bearded
as the present species. This one does not attain so

large a size as the former ; but its colour is finer, at

least in those specimens which are in high condition.

The back and sides are a very delicate pure red, of

very nearly what is called the fundamental colour,
and this passes very gradually and softly into silvery
white on the under part. The frontal line in this

one is still more perpendicular than in the striped

species. The scales are smaller, the first dorsal fin

is more elevated, and the second one differently

shaped ; so that, independently of the colours, the

specific difference is well made out.

It is probable, however, that either this last species
is subject to some varieties of colouring, or that there

are variations in the colours of the former one ; for

Mr. Couch mentions that in two specimens which he
obtained in the Channel, answering of course in form
to the plain red mullet, the sides and part of the belly
were dark red, and there was a longitudinal stripe of

yellow below the lateral line, while the back, in both

specimens we believe, was of a paler red than it is

even in the striped mullet. But the typical red mullet
are described as having the back very clear carmine
red, without any yellow between it and the silvery
colour on the belly. If, therefore, colour is to be

depended on in these fishes, Mr. Couch's two speci-
mens appear to have belonged to a species different

from either the common striped, which is so \vell

known on our coast, or from the plain red as described

from the specimens found in the Mediterranean and
iu the Black Sea, in which it appears the red species
is also known. These circumstances tend to continue

the confusion which certainly at one time existed

respecting the species of these much-celebrated fishes,

and we must regard it as still a doubtful question,
whether a red mullet, identified with the plain red

mullet of the south of Europe, has ever yet been

actually met with in the British seas. The notice by
Pennant of one found on the Scottish shores is only
a hearsay notice ; and as the striped mullet is a

mere straggler, it' known at all on those shores, and
as no drawing was made of that to which Pennant

alludes, it is at least possible that it may have been a

straggler of the striped kind ; and, as a new fish, it was
not unnatural to refer it to that species which is re-

garded as having the greatest celebrity.
The mullet most common on the south coasts of

England, though it does not altogether quit those

coasts at any season, is a little capricious even at

those times when it is most abundant ; for, after the

fishermen have had a successful fishing for some time,

they occasionally find that not a single fish remains

upon the ground, even long before the proper season
is over. When this occurs they have to try for the

shoal of fish eastward or westward, according to cir-

cumstances, but seldom much further out to sea in

one situation than in another, unless there is a great
difference of depth of water and character of the bot-

tom in-shore. This shifting of the fish makes the

price very fluctuating ; so that in the same season,
and within a few days, a mullet shall be so many
pence at the one time, and as many shillings at the

other.

MUNDIA(Kunth). A genus ofgreenhouse shrubs,

belonging to PolygaletB ; formerly the Polygala spinosa
and viminea of botanical authors. Both flowers and
fruit are beautiful, and the plants are easily cultivated.

MURACUIA (Jussieu). Beautiful ornamental
climbers from tropical America, belonging to Passi-

floreae. M. ocellata is one of the most desirable

climbers for a hothouse, as it grows freely and flowers

abundantly. The flowers are crimson, and extremely

showy. It requires a rich light soil, and may be in-

creased by cuttings.
MURALTIA (Necker). A genus of evergreen

shrubs, natives of the Cape of Good Hope, belonging
to Polygalece. They are pretty greenhouse shrubs,
and easily kept and propagated.
MURRAYA (Konig). Evergreen shrubs, natives

of China and the East Indies. The flowers are decan-

drious, and belong to the natural order Aurantiaccae.

They may be kept in the greenhouse, but flower best

in the stove ; they affect a light turfy loam, and are

readily increased by cuttings.
MUSA (Linnaeus). A genus of the largest her-

baceous plants known. Their organisation and inflo-

rescence are so peculiar that the genus gives a title to

a natural order, viz. :

MUSACE^E. This, though a small natural order,

contains some of the most conspicuous plants in the

world. There are only four genera, viz., Alusa, Ura-

nia, Strelilzia, and Hcliconia. Of these there are

already twenty-eight species described. The most

stately, as well as the most useful of these plants, is

the Musa paradmaca and sapientum, extensively culti-

vated in the East and West Indies for their fruit.
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These have been long in Britain, and frequently
fruited in hothouses lofty enough to allow their full

growth. In the West Indies the banana is indis-

pensable ; shady walks of them are on every planta-
tion, and attached to every house and cottage in

Jamaica. As the banana is perennial, and ever

throwing up a succession of young stems, some one
or other of the plants are yielding fruit the whole year
round, and this is very often the chief part of the food

of the owner and family. Three dozens of the fruit

are sufficient to serve one man a whole week instead

of bread, and will support him in warm countries much
better. When boiled or roasted they are used in the

place of bread, and eaten with fish or salt meat. When
ripe, tarts are made of them, or the fruit is sliced and
fried with butter, or dried and preserved as a sweet-

- meat, or converted into an excellent marmalade. The

young shoots are eaten as a delicate vegetable, and
the old stems, when shredded or chopped up, are

excellent manger-food for cattle.

The fruits of some species of Heliconia and Urania
are also eatable, but they are inferior to the bananas.

Musa textilis affords a very valuable flax-like fibre,

from which some of the finest India muslins are made.
The StretUzia regina, named in honour of queen Char-
lotte of England, is a beautiful flowering plant, and
much valued. The flowers of all the genera are pen-
tandrious, except Urania, which belongs to the sixth

class of Linnaean botany.
MUSCA (Linnaeus). Under this name Linnaeus

comprehended a great variety of dipterous insects,

which, from the vast accession made to their numbers

by modern entomologists, and by the more precise

investigation of their characters, it has been found

necessary to separate into several families, and a

vast number of genera ; of these the greater part

compose the family Muscidts of Leach, or the tribe

Muscidcs of Latreille, which are characterised by
having the proboscis membranaceous, of moderate

size, and terminated by two fleshy lips generally
furnished with a pair of palpi, and capable of being
withdrawn into the oral cavity ; the antennae are ter-

minated by a large, often triangular-shaped, joint,

having a ba .1 or lateral bristle ; the wings are pro-
vided with but few nervures. The works of Meigen,
Fabricius, Fallen, and especially Macquart and Robi-
neau des Voidy, must be consulted for a knowledge
of the great number of species and genera of which
this group is composed, and of which some idea may
be obtained from the fact that the work of the last-

named author extends to about 800 quarto pages,
and comprises technical descriptions of a portion only
of these insects, and in the work of Meigen, upon the

European species alone, the genus Tachina comprises
3 1.5 species, and that of Anthomyia 230.

These insects are best typified by the common
domestic fly, the blow-fly, bluebottle-fly, &c. These
insects frequent houses, outhouses, woods, hedges,
ditches, ways, water-courses : in fact they may be said

to be found everywhere. They fly with lightness
and rapidity, and make a buzzing noise whilst on the

wing. Many species are exceedingly troublesome,

especially those which frequent our houses ; they are

found abundantly throughout the summer, and espe-
cially in July and August; they alight upon all sorts

of food, especially sugar and sweetened materials,
which they much prefer, and which they sip with
aviditv.

Busy, curious, thirsty fiy,
Drink with me, atid drink as I,

is a distich too well known from childhood to rentier

it necessary for us to remind the reader of the appa-
rent delight which flies have in sipping up a drop of

spilled wine ; but the fly is equally able to sip up a bit

of sugar, which it effects by first moistening it. Many
species delight in decaying vegetable or animal mat-

ter ; indeed they may be considered as commencing
the work of scavengers, by depositing their eggs or

young upon matter just on the point of "trnning" or

becoming putrid. Of their powers in this respect
some idea may be obtained from the statement of

Linnaeus, that three flesh-flies will devour a dead

carcass as soon as a lion. Of course, the progeny of

the flies and their great powers of multiplication must

be taken into the consideration.

Amongst these insects the Mttsca (Anthomyia)
mcteorica is one of the most annoying ; it is this spe-
cies which appears about the middle of summer flying
in swarms about the heads of horses and cows, and

endeavouring to creep into their eyes and ears, in

order to feast upon the humours secreted by those

organs, not only in the quadrupeds above mentioned,
but also of man himself. The M. domestica is another

exceedingly abundant species frequenting our houses,

but there are many distinct species which have pre-

cisely similar habits, and which it requires some
examination to distinguish from the common species.
Certain species of house-flies indeed seem to frequent

particular localities, for during the present summer
and autumn (1836) we have been examining these

insects rather attentively, and have not yet seen a

single stomoxys in our study, whereas on paying a
visit to a friend at the commencement of this month

('September), at some distance from the metropolis,
we found the stomoxys swarming in his apartments.
Our recent investigations have been conducted with

a view to clear np an inquiry proposed to us by Dr.

Thaddeus W. Harris, librarian of Harwarden Univer-

sity, United States, as to the specific identity of the

i domestic flies of Europe and America. We have, it

;
is true, not yet been able to ascertain this point; but

from observations communicated to us by Mr. R. H.

Lewis, M. E. S., relative to the swarms of house-flies

on board the vessel in which he sailed recently to

New South Wales, which bred in the ship, it is evi-

dent that America may have been as practicably
tenanted by our domestic fly as by the hive-bee,

which is noV completely domesticated there. There

is, however, scarcely any other insect which could be

mentioned which more strikingly exhibits our igno-
rance of the habits of even the most common insects

than the house-fly. We know its general form, and

that it is exceedingly abundant, but beyond this our

knowledge can scarcely be said to extend.

We have already, in the articles upon the BLUE-

BOTTLE and BLOW-FLY, given an account of two of

the most common, but not the least interesting, spe-

cies of the present family ; and in the article DIP-

TERA we have noticed the question which has excited

so much attention amongst philosophers as to the

means whereby the fly is able to walk upon glass in a

perpendicular position, or even with its back down-

wards.

The larvae of the Muscides (whereof we have given
a representation, in the article INSECT, p. 835,

fig. 19) are thick, fleshy, cylindric, attenuated towards

the head, and truncated at the other extremity of the



MUSCARI MUSK. 295

body ; the head is soft, with two or three horny points,
which serve to pierce the matters upon which they
teed ; they are also provided with spiracles, whereof
the number and figure are variable, some being placed

upon the head, resembling eyes, and the others, which
are larger, placed at the posterior part of the body.
They are destitute of legs, and their progression is

effected by the hooks of the mouth, which they affix

in the surface of the substance upon which they are

placed ; having first extended the body as far as possi-
ble, they then draw the hind parts of the body towards
the head, contracting it as much as possible, when

they again push the head forward as before. These
larvae feed upon various matters, both animal and

vegetable ; amongst the herbivorous species, many
devour decaying fungi, boleti, &c., the galls and seeds

of plants, and the interior of fruits ; amongst the car-

nivorous species, some prey upon the flesh of animals,
of which they cause the more rapid decomposition,
whilst others live in excrement, manure heaps, &c.,
and some are parasitic, living in the bodies of other

caterpillars, of which they devour all the inner parts.
The curious manner in which these larva? assume the

pupa state, without throwing off the outer skin of the

larva, has been described under the article DIPTERA.
The pupa state is variable in its duration according
to the state of the weather, which may be more or less

favourable to the development of the different parts
of the enclosed pupa. In order to effect its escape
from the pupa, the fly bursts off a small cap at one
end of the case or skin-cocoon by beating against it

with its head ; at first these flies are soft, and may be

observed creeping along with their wings crumpled
up in a small compass. They soon, however, gain
their full size, and the fly acquires its dark colour, and
then joins its companions in the air.

Latreille has divided this family into nine primary
groups, from various peculiarities of structure ; whilst

Macquart, availing himself of the researches of M.
Robineau des Voidy, has partially adopted the habits

of the groups for the establishment of three subfami-

lies, in which he traces a gradual decrease in the

organisation of these insects until his arrival at the

confines of insect life.

1. The Creophila, characterised especially by the

wings, of which the first posterior cell is entirely or

partially closed, and by the large size of the alulets.

This subfamily comprises those species which are

distinguished by their size, colours, robustness of body,

strength of flight, &c. They generally deposit their

eggs either upon the flesh of dead animals, or are

parasitic in the bodies of other larvae. The chief

genera are Tachinia, Ocyptera, Gymnosoma, Phasia,

Dexia, Sarcophaga, and Musca.
2. The Anthomyzides, distinguished from the pre-

ceding by having the first posterior cell constantly

open, and by the moderate or small size of the alulets.

They chiefly frequent flowers ; and their larvae reside

in decomposed vegetable matters. The chief genera
are Aricia, Lispe, Eripliia, Anthomyia, Ccenosia, fyc.

3. The Acalyptera, differing from the Anthomyzides

by the breadth of the face, in which the eyes of both
sexes are separated, and by the want of alulets. Here

belong various groups of small size and inferiorly

developed structure, which are for the most part ex-

ceedingly prolific. The chief genera are Loxocera,

Scatomyza, (Malts, Tcphritis, Sepsis, Lauxania, Spha:-
rucera, Phoia.

The enus Musca is no\v restricted to the domes-tic

fly (M. domestics) and a few allied species, instead of

comprising, as it did with Linnaeus, the entire dipterous

order, with the exception of the TipulidcE, Tabanidce,

Asilidce, BombyliidfE, and EmpidcB. We have here

the two extremes of classificational nomenclature,

evidencing the progressive elaboration of insect inves-

tigation, but unfortunately, although necessarily, at-

tended with so great an addition of names as to

become far beyond the powers of ordinary memories
to retain them throughout the science. Hence the

necessity of reverting to the old well-established

names in the sense in which they were formerly em-

ployed for general purposes, but at the same time of

employing the newly-required terms for scientific and

particular purposes.
The type of the genus Musca (M. domestica, Lin-

nzcus) is of a cinereous colour ; the face black, with

buff sides ; the forehead yellowish, with a black band ;

the antennas black ; the thorax with black lines ; the

abdomen with black markings, pale beneath, the sides

of a transparent yellow ; the legs black ; the wings
clear, with the base rather yellowish.
MUSCARI (Desfontaines). A genus of bulbous

plants, formerly united with the hyacinths. The flowers

are hexandrious, and belong to Asphodelece. The well-

known grape-hyacinths are Muscari ; and the Hya-
cinthus monstrosus is now Muscari comosum. They
are flower-border plants, and thrive in light sandy
soil.

MUSHROOM is the Agaricus campesiris of

Linna;us, the eatable agaric. Though acryptogamous
plant, and, as such, not coming within the limits of our

general botanical notices, yet as a dietetic vegetable,
and as a production requiring much skill and attention

of the gardener, it may be worth while only to remark,
that the mushroom is the only instance of any of its

class having been brought into cultivation. The

champignon, the truffle, and morel, are three others

used in cookery, bat these have not been as yet tried

to be produced artificially ; nor with the two last is

cultivation necessary, as they are never used in a

fresh state.

MUSK (Moschus). A genus of ruminant mam-
malia, or, more strictly speaking, a small and very

peculiar group, made up of two genera ; the one

consisting of only a single species, and furnishing the

substance known by the name of musk; the other

consisting of several species, much smaller in size

and more elegant in form than the other one, but not

provided with the organ which secretes musk, and

consequently not supplying that substance. In their

general structure the musks do not differ greatly from

the other hoofed ruminants, though they still hold a

sort of intermediate place between them and the

camels. The chief external differences are, the absence

of horns, and the very much produced canine teeth

in the upper jaws of many of the males. These last

project out of the closed mouth, and are usually
recurved backwards. In the skeleton the chief dif-

ference consists of a fibula applied to the head of the

tibia on the hind legs, and extending down nearly to

the lower extremity of the bone ; and there is no

bone of this kind found in any of the other ruminants

except the camels. They have farther two small

bones, applied one to each end of the canon bone on
the fore legs, more developed in proportion than

those bones in tiie horse, and answering in situation,

though not in office, to a sort of ulna. As none of

these additional boues extend completely, from, joint
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to joint, they do not assist in giving any cross or

twisting motions to the joints, which are still suscep-
tible of vigorous motion only in one plane, like the

corresponding joints of the other ruminants. Still

these bones are by no means without their use in the

economy of the animals, for they give a firm insertion

and imbedment to the muscles, and also a security

against fracture, which could not be secured by any
single bone, how much soever it might be beset with

processes. The cartilaginous union between those
bones and the others, prevents the shock upon the

principal bone of the limb from being propagated to

the muscles, and jarring and disturbing their action, at

the same time that it gives strength and firmness to

the muscles and tendons, by means of which they can
better bear their part in the motion of the limb.

And when we come to consider the camels, and
more especially the musks.and, most of all, the animal
which furnishes the perfume, in combination with the

peculiar nature of their pastures, we cannot fail to be
struck with the admirable resource of nature in fur-

nishing their limbs with means of endurance in pro-

portion to their size, which are riot to be met with in

any other animals having merely walking feet. It is

true that the small bones applied to the canon bones
of the horse give great additional stability and power
of endurance to that animal ; and it is, in a great mea-

sure, in consequence of the possession of these small

bones, that, as it is beautifully expressed, the horse
"
paweth in the valley and rejoiceth in his strength."

It is in the valley, however, that the horse shows off

his fine paces upon the turf, where there is still some

elasticity in the covering of the ground, which helps
to let him down gently as he dashes along. With
the camel and the musk it is different. The march of

thecamel is in the desert and often deep in the sand, so

that he is necessitated to lift his feet high, and con-

sequently make a bumping and heavy foot-fall, which
would shake the legs of a differently constructed ani-

mal to pieces. The musk has still severer pastures ; he
is on the dry and rocky mountains, where it seldom

rains, and where mouthfuls of food are " few and far

between," and therefore nature has adapted his limbs

to the wilderness of stones as finely as the limbs of

the camels are adapted to the wilderness of sand. It

is in those creatures which are fitted for what may
be regarded as the extremes of locality that we see

most forcibly the admirable provision which nature,
that is, the Great Author of nature, has made for every
creature according to its necessity.
As the animal which produces the musk, and the

other animals which nearly agree with it in general
structure, are brought into the same group, have dif-

ferent localities, both in latitude and in character of

surface, they necessarily have different adaptations,
and therefore a description, descending to much
minutiae, could not apply properly to them both. It

is true that they are all upland or mountain animals,
fitted for bounding along in dry places ; and the small

ones are admirable in the delicately light appearance
of their bodies and limbs, and most graceful in their

motions. But they are children of the lands of the

sun, and not more than one is found out of the Oriental

Archipelago, and even that one is rarely, if at all,

found as far north as the central latitude of India.

We shall therefore take them separately the one
that has been longest known, under the generic
name Moschus ; and the others under the generic
name Tragulus.

MOSCHUS. The species of this genus is the com-
mon musk (Mosclius moschiferui), whose head-quarters
are in the vast table land of Central Asia, between
the sources of the Indian rivers in the south, and
those of the great Siberian rivers in the north ; and
between the sources of the great Chinese rivers on
the east, and the rivers which flow to the inland seas

of Asia on the west. These rivers do not overlay
each other, as is the case with the rivers which rise

in single ridges ofmountains, or upon successive ridges
where much rain falls. The remote sources of some
of them, indeed of most of them, are very imperfectly
known ; for few portions of the earth's surface are

more completely a sealed book to the natural geo-

grapher than this same portion of Asia ; but we are

sure that there is in the centre of this extensive region
a very large portion from which no river is discharged ;

and it is this portion which forms the grand abode,
and in some respects the fortress, of the musk animal.

That animul is thus intimately connected with one of
the most interesting questions which remain unsolved

respecting the natural history of the earth's surface ;

and, besides this, the most characteristic animal of

such a country is highly interesting on its own ac-

count ; and the interest is certainly not lessened by
the perfume which the animal furnishes, and the great
estimation in which this perfume is held, more espe-

cially in the East.

The animal is not confined to the absolute centre

of this table land, but extends along the mountain

ridges which branch out from it. It is not found to

the southward of the Himalaya, nor in the central de-

sert which slopes westward to Lake Aral and the

Caspian ; but it extends south-eastward into the ele-

vated parts of Tonquin, and northward as far as the

Altaian ridge. Those nations, speaking many lan-

guages, are familiar with it ; and there is not, perhaps,

throughout the world an undomesticated animal which
has more names than the musk.

In such an extent of latitude as it inhabits, it is

natural to suppose that it must be affected by some
climatal differences ; but it does not appear that these

are such as to affect the identity of the species. The
chief difference is in the odour of the drug, which is

more powerful in proportion as the animal inhabits

more southerly. In the warm latitude of Tonquin it

is exceedingly powerful, while in the extreme north

of the animal's habitat it has not more odour than

the substance furnished by the beaver in polar cli-

mates.

Musk, as a substance, was known in Asia from very
remote antiquity ; and it was very early introduced

into Europe. It was long, however, before any know-

ledge was attained of the animal producing it, and
some of the earliest accounts represented the animal

as a deer with horns. Our illustrious countryman
Grew, to whom natural history generally, and parti-

cularly the physiology of plants, is so much indebted,
was the first naturalist who gave anything like a

satisfactory description of the animal, and Buffon and
Daubenton were the first who obtained a living spe-
cimen in Europe, while Professor Pallas had opportu-
nities of examining the animal in its native locality.
After this it speedily took its place in the system,
as a distinct and very peculiar ruminant animal.

When full grown it is about the size of a roebuck

at six months old, being one foot ten inches in height
at the shoulder and two feet at the crupper. This supe-
rior production of the hind legs indicates a vigorous
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leaper ; while the disproportion is not so great as to

destroy the symmetry and power of its action as an

animal of swift motion on its legs. The upper part
of its head bears some resemblance to that of a roe-

buck ; but the character of the mouth is different,

arising not so much from the form of the bones as

from the large canines which descend from each side

of the month, and make the upper lip seem broad ;

and the tufts of produced hair at the bottom of the

gape give an appearance of breadth there also. The
hair is remarkably coarse and strong, and has almost
a spinous appearance. The basal part of it is white ;

but the extremities are different shades of black,

brown, or dun colour, which makes the general tint

vary with the position in which the animal is seen.

The under part of the body, the insides of the legs,
the chin and the lips, are white ; and the eyes are

reddish brown. The legs, though clean and light,
are very firm ; and the hoofs are strong and sharp-

pointed. The successorial, or supplemental hoofs

behind the principal ones, are much longer and firmer

in proportion than those of any other ruminating
animal ; and though they cannot be said to act against
the others by an absolute grasp, as a thumb acts

against fingers, yet they enable the animal to take a
firm hold of the sharp edges of those rocks among
which it has so frequently to make its way ; and thus

furnished in its feet, the animal can ascend and de-

scend with equal rapidity and safety as the chamois.
In fact no animal is better adapted for bounding from
rock to rock, clearing chasms, mounting precipices,
and descending the steepest slopes. It is also an ex-

cellent swimmer, and can stem the torrents of the

mountain streams with the greatest hardihood.

Inhabiting a country where it is subjected to many
privations, it can, during the severe weather, subsist

upon lichens, like the rein-deer ; and in the summer
it is under the necessity of browsing the leaves, and
even gnawing the stems of those rhododendrons,
which form the principal vegetation of some of its

more northerly haunts. In short it is an animal tem-

pered to a hard country, to hard weather, and to hard
food. Notwithstanding the comparative sterility of

their pastures they become very fat in the autumn ;

and in proportion as they become fat the musky se-

cretion becomes abundant and odorous. Whatever

may be the purpose of this secretion, the matter of it

seems to pervade the whole animal ; for even the

chyme, before it is converted into chyle, has a musky
smell ; and the flesh of the animal has the same, and
the stronger the higher condition it is in. The na-
tives of the country hunt it with considerable avidity
as well for the musk as for the flesh of the animal.
The little pouch which contains the musk, and the

follicle by which it is secreted, are peculiar to the

male, and situated backwards on the abdomen. Va-
rious physiological theories of the use of this sub-
stance has been propounded, but none of them is

altogether satisfactory ; and some of them, together
with inferences which have been drawn from them,
do not admit of satisfactory explanation in a popular
manner.

These animals come in season in November ; and
the fawns are dropped about the end of May. Their
colour is at first reddish grey, dappled with whitish

spots disposed in lines. In the following winter

they become deeper brown, with yellowish spots irre-

gularly disposed on the flanks, and more regular
ones on the back. The produced canines of the

males are not developed until the animals arrive at

maturity.
The time for hunting the musks is chiefly in the

ruttine: season ; that is, in November ; because then,

as we have already hinted, the musk is most abundant

and has the most powerful scent. When the animal

is seized, which is rarely done without killing it, as

they are very timid as well as very fleet, the first care

of the hunter is to secure the musk-bag, which is done

by cutting it out and rolling it up like a little purse ;

the quantity contained in one is very small, however ;

and therefore it is generally understood that even the

best musk of commerce is adulterated by being mixed

with other substances. Some differences of species
as to size and. colour, and the form of the ears, have

been mentioned ;
but probably these are merely cli-

matal ; and they do not appear, from the accounts

given of them, to be accompanied by any differences

in the economy of the animals.

The musk animal never descends into the plains,

or approaches the habitation of man. It is decidedly
an animal of wild nature, endeavouring to escape to

its fastnesses when seen, and incapable of anything
like domestication.

TRAGULUS. This name, taken literally, means
"

little goat," or, in fact, any small animal with a

rough or shaggy coat, which browses hard plants, and

gnaws the twigs or the bark of trees ; and it h-as

been sometimes applied to one section of the ante-

lopes, which are remarkable for the length, height,
and fleetness of their leaps.
The generic characters of the small animals to

which this name is applied differ very little from

those of the musk animal properly so called, only

they are all without the musk-bag and follicle, and

thus are not musk animals in any other sense than as

they belong, in their general structure, to the same

group with the animal that furnishes the drug. All

the animals which are included in this genus or sub-

genus are inhabitants of the mountain forests, or, at

all events, of the forests upon elevated places ; but

their haunts are too difficult to be explored for en-

abling us to speak positively as to the species. There

may be distinct species which are not at present
known ; and some of those which are now described

as species may be only varieties ; we must, however,
take them according to the accounts given by those

who have seen them on the spot.
Memina (T. memina}. This animal is about "the

size of a rabbit, that is to say, sixteen or seventeen

inches long, with a very short tail ; the covering on
the upper part is olive-ash ; and the throat, breast, and

belly, w hite ; the neck, sides, and horns, are also pe-

culiarly, but not unhandsomely, marked with lines

and bars of white; there are two longitudinal ones

upon each side ; one near the back, which terminates

in a turned-up point at the hinder part of the loins :

the other is broader, farther down, and more irre-

gular ; but whether these are uniform in all indivi-

duals, or at all ages, is not ascertained ; the ears are

rather large, and the muzzle produced and slender ;

the canines in the male are large for the size of the

animal, and much recurved backwards.

The memina is the species of these little musks
which has been longest known. It was first men-
tioned by Knox, in his account of Ceylon, as a native

of that island
;
and it has since been found in the

southern part of continental India. In the account

of the mammalia of the Deccan, laid before the
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Zoological Society of London in 1831, this animal is

represented as being numerous in the woods of the

Western Ghauts, but it does not descend into the

low country toward the coast. The Mahrattas call

it Peesoreh. So far as has hitherto been observed, it

is the only one that occurs on the continent of Asia,
and it is not found far to the north. The others have
been met with chiefly in Java, but they in all proba-
bility inhabit the adjacent islands.

The Napu ( T. napu) is the largest of the Javanese

species. It is about twenty inches long and rather

more than a foot in height, standing higher at the rump
than the shoulder. The upper part is mottled red

colour ; the sides grey, marked with white, and the

under part and insides of the legs altogether white ;

the tail is about two inches and a half, white on the

under side and at the end, which is furnished with a
small tuft of produced hairs ; it is also variously

striped with white and grey ; the legs are very slen-

der, and the body rather heavy, which gives the

whole an air of feebleness and incapacity for violent

exertion. It inhabits lower down than the memina,
being met with in the low thickets, and not in the
elevated woods.

The Kanchil (T. Javanicus] has some general re-

semblance to the Napu in the form of its body, but it

is more lightly and handsomely made, much smaller in

size, and very different in colour. It is only from
fourteen to fifteen inches in length, and about nine in

the average height. On the middle of the back it is

very dark brown, approaching to black, but this

passes gradually into bright bay on the sides, while
the belly and insides of the legs are white. Like the

Napu, this species is marked with white streaks on
the breast, but they are differently disposed. The
variations of colour and size are constant, and more-
over the habits and manners of the two animals do
not agree. These, together with the different

names given to them by the natives, are sufficient

grounds for regarding them as distinct species. The
Kanchil is an inhabitant of the dense forests, and
much more mild in its disposition than the Napu. If

taken young, the Napu can be tamed without much

difficulty ; but the Kanchil, though not a vicious

animal, cannot be tamed, and escapes to the forest

whenever it can find an opportunity. Living in the

forests, which are infested with powerful carnivorous

animals, this active little creature has occasion for no

slight degree of cunning and resource in order that it

may preserve itself from them. Nor is this animal
found without sufficient means of self-protection in

proportion to the danger in which it is placed. It is

very quick, and equally cunning. If it is free, so
that it can avail itself of its active powers of escaping,
and is hard pressed in the chase, it is said to make a

vigorous bound upward, catch a branch with its strong
and hooked canines, hang suspended there while the

enemy passes underneath, and, as soon as the ground
is clear, jerk itself down, and make off in the opposite
direction. If it has no active means of escape, its

passive cunning is equally great. It is well known
that many animals attempt to follow the pattern of

the
"
passive stout," mentioned by Butler, and

" Run away from death by dying."

Foxes have been known to do this when surprised in

a poultry-house from which they could not make
their escape ; and the dead fox, after being taken by
the hind legs and tossed out as lumber, until there

should be time for making him pay the forfeit of his

skin, has been known to start instantly, and bear his

brush triumphantly to his cover. The Kanchil is said

to practise a similar ruse when caught in nooses. It

lies stretched, and looking as if strangled ; but if the

hunter undoes the noose, the Kanchil vanishes in an
instant.

The Pelandok ( T. pelandok) is described as being
lower on the legs and heavier in the body than the

Kanchil, and, though resembling the Napu, a more

sluggish animal in appearance than even that. Its

colour on the upper part is light rusty grey ; the

canines were very small in the specimens seen, which
renders it probable that they were immature animals,
in all probability, of the Napu, or, at all events,

closely allied to it. The habits are said to be exactly
the same as that animal, brushwood, in the neighbour-
hood of houses where predatory animals are compa-
ratively few, being preferred to the wild woods, in

which the lighter but more energetic and spirited
Kanchil invariably takes up its residence. Infor-

mation is, however, still wanted respecting these

animals.

MUSQUITO. The name of one of the most

tormenting of our insect enemies, which, from the

attacks of its countless multitudes upon sleeping per-
sons, is the subject of more consternation and alarm
than can well be imagined by persons who have never
encountered them. In our country the bite of the

gnat is regarded as an evil, but in the sultry climates

of Brazil, India, &c., where, from the exhaustion

attendant upon the daily heat, the body has need of

sound nightly rest, the attacks of the musquito become
a real plague, and one of the greatest luxuries that

can be imagined is a musquito-proof curtained bed.

Like the gnat, the musquito announces its approach
by a buzzing hum ; and it is one of the most particular
duties of the attendants of the inhabitants of these

countries to whisk away the musquitoes which, during
the day, have taken shelter within the bed-curtains,

by means of a flapper, and then suddenly to let fall

the curtains, which are provided with weights at. the

edges ; and the ceremony of lifting up the curtains

and jumping into bed must be performed as quickly
and as carefully as possible, to prevent the ingress of

the fearful plague. The gnats and musquitoes belong
to the same natural group, Culicidce, and as they breed
in stagnant water and damp situations, it does not

seem improbable that the last-named insects were
the species of flies which were employed as one of

the ten plagues of Egypt to punish the rebellious

Egyptians. In the article BAT there is the following

passage, which especially bears upon the subject :

" The banks of the Nile, in Egypt, where they (the

bats) dwell in the palaces and sepulchres of forgotten

kings, and the temples of forgotten gods, are particu-

larly replenished with them, because the sivell'mg and

subsiding of the Nile cause a vast production of insect

life."
Mr. Kirby, indeed, adopts another opinion,

suggested to him by an eminent and learned prelate,
that the Egyptian plague of flies, which is usually

supposed to have been either a mixture of different

species, or a fly then called the dog-fly (KWO^VM), but

which is not now known, was a cock-roach, the He-
brew name of the latter, which is the same by which
the raven is also distinguished, furnishing no slight

argument in favour of it, the same word also signifying-
the evening, Hence, as the cock-roach of Egypt is

black, and appears only in the evening, Mr. Kirby
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Considers the reason sufficient for the name given to

it. We are afraid of being charged with presumption
in venturing to differ from these learned divines

on a point of biblical natural history, but we cannot

avoid adopting the opinion that the plague of flies

was caused by the musquito. Mr. Kirby evidently

appears to have previously adopted the viesv of the

subject given by Bishop Patrick, who says of these

flies, that they were" flesh-flies or dog-flies, very bold,

troublesome, and venomous. Some think the Hebrew
word means a mixture of different insects, all manner
of flies;" and Bruce regards it as being probably
identical with the insect which he describes under

the name of the zimb. We read, on the denun-

ciation of this plague, that Moses was directed to

say to Pharaoh,
"

If thou wilt not let my people

go, behold I will send sivarms of flies upon thee

and upon thy servants, and upon thy people,
and into thy houses ; arid the houses of the Egyp-
tians shall be full of swarms of flies, and also the

ground whereon they are ; and I will sever in that

day the Land of Goshen, in which my people dwell,

that no swarms of flies shall be there," &c. Now in

this passage we are first struck with the expression
"swarms of Jlies," and we are sure that everyone
who has seen " a swarm of gnats at even-tide" will

perceive the aptness of the expression, supposing the

Egyptian fly be a species of gnat, or, in other words,

(he musquito. We next read of their making their

way into the houses, which shall be full of flies. This

is also precisely the habit of the CulicidcE. The next

passage, that they should also swarm upon the ground,
is certainly not in favour of our interpretation, and
would apparently apply to some other species ; but it

is in the last passage quoted that we perceive the

fullest corroboratiou of our view of the subject. Bryant

says,
" The Land of Goshen was a tongue-like piece

of land, where the Nile first divided at a place called

Cercasora ; Said, or Upper Egypt, lying above, and

Mesre, or Lower Egypt, was in a line downward ;"

and Bruce states, that " the Land of Goshen was a

land of pasture, not tilled or sown, because it ivas not

overflowed by ike Nile. But the land overflowed by
the Nile was the black earth of the Valley of Egypt,
and it was here tint God confined the flies, for He
says.it shall be a sign of this separation of the people
which He then made, that not one fly should be seen

in the sand or pastu re-ground of the Land of Goshen ;

and (his kind of soil has ever since been the refuge
of all cattle emigrating from the black earth to the

lower part of Atbara." These observations appear
to the writer almost conclusive upon the question : the

sandy pasture soil of the Land of Goshen would have

been the spot where the cock-roach would have
resorted to naturally, and it is the spot where the

musquito would not have been found. Far be it from

us to deny the miraculous power of the Almighty in

producing this surprising flight of flies, but we know,
in our own days, that in certain seasons certain species
of insects are multiplied to such an extent as to

become a positive evil. We know not, of course, for

what end such multiplication is permitted by the

Creator ; but in the one case, as well as in the other,
we must certainly acknowledge the working of an
all-wise Providence, which sees and understands what
man cannot comprehend.
We are aware that Dr. Hale and Bryant have

given calculations, whereby it would appear that this

succession of plagues took place between the month

209

of January and the beginning of April, and conse-

quentlv that the plague of flies, &c., must have been

miraculous, occurring at a season when the Nile was at

its lowest, and when flies, &c , were not naturally abun-

dant ; but there is nothing fully to warrant the adoption
of a fixed period of time between the early plagues.
We have said that the musquito is a species of

gnat (Cttlicida;), nearly allied to our common English

species, C.pipiens. In making this statement we have
followed the best authorities. Mr. Kirby says that the

musquito from Batavia, whose bite is exceedingly
venomous, occasioning

1 a most intolerable itching,
which lasts several days, is distinct from the common

gnat, and approaches C. annulata, but the wings are

black, and not spotted. Robineau des Voidy and M.
Percheron have described and figured the insect under

the name of Culcx musquito ; and Pohl and Kollar

have described the Brazilian musquito, as it is termed

by the Portuguese, under the name of Culex molestus.

Of the attacks of these insects we can obtain, from

the accounts of various travellers, the most striking

idea; thus Jackson, in his Travels in Morocco, com-

plains that they would not suffer him to rest ; that his

face and hands appeared, from their bites, as if he was
infected with the small-pox in the worst stage. And
Captain Steadman, in his Travels in America, states

that he and his soldiers were actually compelled to

sleep with their heads thrust into holes made in the

earth with their bayonets, and their necks wrapped
round with their hammocks. But it is in the chro-

nicles of the olden time that we find the most extraor-

dinary account of their powers ; thus it is related

that a king of Persia was compelled to raise the siege
of Nisibis by a plague of gnats, which, attacking his

elephants and beasts of burden, caused the rout of his

army. And Mouffet has collected many accounts from

different authors, in which it is recorded that the

! inhabitants of various cities have been compelled to

desert them owing to the multiplication of this plague,
which has become so notorious as to give its name to

bays, towns, and even territories of considerable

extent. Thus we have Musquito Bay, in St. Chris-

topher's ; Musquitos, a town in the island of Cuba ;

and the Musquito Country, in North America; as

stated by Kirby and Spence.
The name musquito, therefore, appears to be applied

to any species of Culicidce tormenting to mankind in

foreign countries. It has also been applied to some
'

minute midges belonging to the genus Simulium, and

family TipuMce, but which are distinguished from
the preceding, in North America, as the writer is

informed by a competent entomologist, by the name
of the black-fly. See SIMULIUM.
MUSS^ENDA (Linnaeus). A genus of evergreen

shrubs, natives of both Indies, belonging to Rubiacear.

Generic character : calyx irregularly five cleft ;

corolla funnel-shaped, limb spreading, and five-parted ;

anthers sitting, included in the tube of the corolla ;

style simple ; stigma bifid ; capsule two-celled, with

transverse dissepiments. These are pretty plants,
thrive in loam and moor-earth, and are propagated
by cuttings.
MUSTARD is the Sinapis nigra of Tournefort,

a well-known economical British plant.
MUTILLID^E (Latreille). A family of fossorial

aculeated Hymenoptera, in which the females are

generally destitute of wings, the males being winged ;

hence Latreille has placed this family m the sub-

section Hctcrogyna with the ants, but their economy
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is identical with the fossorial or burrowing sand-wasps,
from which they are alone chiefly separated by the

apterous condition of the female ; the antennae are fili-

form or setaceous, vibratile, with the first and third

joint elongated ; the basal joint is not, however, so

long as to form with the following joints an elbow at

its extremity. The family is composed of the Lin-

naean genus Mutilla, which has been divided into

several modern genera, viz., Douglus, Labidus, Aple-

rogyna, Psammotherma, Myrmosa, Myrmecodes, and
Mcthoca. The genus Mutilla. is distinguished by
having the antennae inserted in the middle of the

face ; the abdomen ovoid, the thorax continuous in

the females, and the antennae in the males simple.
There are many exotic species of this handsome

group, two or three of which alone are inhabitants of

this country, including the typical species Mutilla

Europaea, Linnaeus, which is of a bluish-black colour,

with the thorax red, and with three white bands
across the abdomen

;
the male is winged. The writer

of this article has repeatedly taken it in sandy situ-

ations in Coombe Wood, the female being found

only on the ground, running very quickly, and endea-

vouring to conceal itself with much cunning on the

approach of danger.
MYA (Lamarck, Linnaeus). These molluscs are

marine bivalves, transverse, not always equivalve,

gaping at the two ends, one of which is usually trun-

cated obtusely. The hinge presents a very singular,

large, compressed, spoon-shaped appendage, rising

perpendicularly from the plane of the left valve, and

fitting into the entrance of the primary corresponding

cavity on the opposite valve, when both are closed ;

the ligament is interior, short, thick, and attached to

the projecting tooth on one side, and to the cavity
on the other. These molluscs lie concealed at va-

rious depths on the sandy shores, and protrude a long
membranous tube, enveloping two smaller ones, to

the surface. Some fossil species have been disco-

vered, but they are by no means common.
MYCETOPHAGUS (Fabricius). A genus of

coleopterous insects, belonging to the family Engidcs,

according to Stephens, but placed by Latreille in his

unnatural family Xylophaga, having the club of the

antennae composed of five separate joints, the body
ovate, sub- depressed, the legs of moderate length, and
the tarsi four-jointed, the males having only three

joints in the anterior pair ; the species are of small

size, and frequent fungi, rotten trees, &c. There are

six British species, the type being the Chrysomela

4-pustulata, Linnaeus, which is a quarter of an inch

long, of a reddish colour, with the thorax and elytra

black, the latter with four red spots.
MYGALE Musk Rat. A genus of insecti-

vorous mammalia, approaching more nearly to the

shrews than to any other family ; and yet differing

sufficiently from them to warrant its being constituted

into a different genus. It differs from them in its

dentition, by having three small teeth placed between

the two large incisors in the lower jaw, and by
having the two incisors in the upper jaw triangular
and flat. Behind the incisors there are six or seven

small teeth, and four cheek teeth, having their crowns

thickly beset with sharp insectivorous points. The
muzzle is elongated, a little enlarged at the extremity,
and the animal keeps continually moving it. The
tail is very long, flattened laterally, and covered with

scales ; the feet have five toes upon each, all united

by membranes ; the eyes are exceedingly small j and

there are no external ears. The whole structure of

the animals indicates an aquatic habit ;
and they are

accordingly found lodging on the banks of streams

and stagnant waters, and seeking their food in the

water itself, or capturing those insects which arc

usually found in great numbers by the margins of still

waters.

The true character of this animal was for a long
time misunderstood, some considering it as belonging
to the rats, and others as belonging to the beavers ;

and it is on account of this early error that it is still

popularly called the musk rat. It is not, however, in

the least allied either to the rats or the beavers ; for

both of these are rodent animals ; and this is very

distinctly a member of the insectivorous division of

the caruassiers ; and it may be said to hold pretty

nearly the same rank among that division as the otter

holds among the carnivora, and to regulate the num-
bers of insects in those places where the otter regu-
lates the numbers of the finny tribes. Though it can

travel a little upon land, it is principally organised
for motion in the water ; and its adaptation to the

water, though of course requiring a different modifi-

cation of structure, puts one in mind of the adaptation
of the mole to motion under the earth. The form of

the skull and the number of teeth, the absence of

external ears, the smallness of the eye, and some
other circumstances, produce a considerable resem-

blance to the mole as well as to the shrews ; but

when we come to the organs of motion we iflfmedi-

ately see an adaptation to a medium different from
that in which the mole has to perform its labours :

the limbs are, like those of the mole, exceedingly
short, and a portion of them is imbedded or concealed

within the membranes of the body, as is the case with

the swimming paws of the amphibia and the cetacea.

The paws turn in a vertical direction with the soles

backward, just as in the moles ; but then they have

more of a rolling motion in the knee and elbow joints';

so that the animal can recover or advance them,

something after the manner of feathering an oaj.

The tail also, from its lateral flattening, its strength
and its scales, forms an excellent sculling instrument

behind ; and altogether the animals are well formed
for making their way under water. There are at

least two species, one in the north of Europe, and the

other in the Pyrenees, and probably also in some
other mountainous parts in the south ; but as the

northern one is the largest, the most interesting, and
the best known, we shall direct our few general re-

marks chiefly to it.

Taking this species as the typical one, it may be

said to be the most aquatic of all mammalia which re-

tain the typical form, without any approximation in

the posterior part of the body to the form of a fish.

It is never found in dry places, nor does it pass from

one piece of water to another unless it can find a

watercourse, a passage under ground, or one under

moist vegetables. It is no lover of turbulent waters

or swiftly-flowing streams, but prefers still ponds, the

margins of lakes, and especially those places which

are subject to periodical inundations. These last are

indeed its favourite localities ; and one can easily see

the reason : when the inundation comes there are

many earth-worms and other small animals which seek

safety by coming to the surface of the earth ; and

these form at such times an abundant supply of food

for this animal. We can understand from this, by the

way, why Russia should be its favourite country above
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all other countries in the north of Europe. From the

flatness of the surface and the nature of the soil for

flat surfaces which have been several times flooded

have their pores so shut up by the deposit of the flood

that they become retentive in time, whatever.the sub-

stratum is. Russia is more flooded than any other

country of the north of Europe ; for the other

northern countries have diversified surfaces, from
which the water runs off

1

. Besides this the winter-

fall upon Russia is chiefly snow, not rain. This

snow keeps the ground warm as compared with

the latitude ; and the thaw at the return of the season

is rapid, and the water remains on the surface at many
places, and where it remains it deposits a new quan-
tity of rich soil. This soil, when the water subsides

from it, is highly favourable to the production of

worms and ground insects ; and consequently Russia

becomes, more than any other country, the peculiar

pasture of an aquatic feeder upon those worms and
other ground animals ; and we could name no other

region of equal extent on the eastern continent, or

indeed anywhere on the surface of the earth, so well

adapted for such an animal.

The musk rats, accordingly, choose the margins of

such places, where they dig themselves burrows, having
the entrance under water, but gradually worked up
under ground until they ultimately reach such an ele-

vation as places them above the reach of the highest

fioodings ; for though these floodings, while they last,

extend over a considerable breadth of surface, they
are never of great depth, in consequence of this very
fact of the surface allowing them to run into breadth.

These burrows are sometimes worked to the extent

of seven or eight yards, including all their windings ;

but as they are merely lurking-places, and not feeding-

grounds like those in which the moles work, heaps of

earth are not cast up upon the surface. It is under-

stood that, except in the breeding season, the animals

dwell singly in their subterranean abodes ; and during
that season they are monogamists, or live in single

pairs. They do not hybernate in the winter ; be-

cause, though the land in cold climates is barren at

those seasons, the waters are fertile to such animals

as can reach the bottom, in consequence of the great
numbers of larvas which they contain : many of the

insect tribes, which are exceedingly numerous in

those northern latitudes during the summer, being
confined to the waters in winter as the only places of

safety. There is therefore no necessity for hyberna-
tion on the part of the musk rats, which can subsist

on those larvae, any more than there is on the part of

the beavers, which at the same season live upon dry
sticks. Still there is some occasional inconvenience ;

for the surface over the burrow, and the surface of the

water, sometimes get both so completely frozen over

as to be air-tight ; and then the animals are in danger
of suffocation. K there are any cracks or fissures in

the ice they crowd to them, and eagerly thrust their

uoses upwards to the atmosphere ; but it is under-

stood that numbers of them perish every winter from

this cause.

At ordinary times they are very peaceable and re-

tiring animals ; pursuing their own labours in the

waters, without disturbing any creature except those

small animals on which they feed. It has been al-

leged that they feed upon the succulent roots of

aquatic plants, as well as upon animal matter ; but
this mistake appears to have arisen from the con-

ounding of them with rats and other miscellane-

ous feeding rodentia. The insectivorous division of

the carnassiers are as animal in their feeding as

the carnivorous ones, if, indeed, they are not more
so ; and as the pastures of these animals are at all

seasons well stored with animal matter, they have no
occasion to have recourse to vegetable food : and

Pallas, who examined great numbers of them, was
never able to detect the least vestige of vegetable
matter in their stomachs.

These animals have got the epithet musk attached

to their names, not in consequence of their being

possessed of any specific apparatus for the secretion

of musk, but simply because of the very strong

musky smell possessed by all parts of their bodies.

This is so very powerful as to render their flesh quite

unpalatable ; and not only so, but even pike, and
other voracious fishes which feed upon them, as they
often do, acquire so rank a smell of musk as not to

be eatable. We shall now briefly notice the two

species.
RUSSIAN MHSK RAT (M. Muscovitut). This spe-

cies is not very correctly called Russian, because it

is found also in Sweden ; but Russia is its head-quar-
ters ; and the part of Sweden in which it is most
abundant has been annexed to Russia since the par-
tition of Europe at the close of the last war. This
animal is about the size of the common hedgehog,
that is, between eight and nine inches long in the

body ; and the tail is between six and seven inches.

Its covering very much resembles that of the beaver,

consisting of long hairs of firm texture and exquisite

polish, mixed with close, soft, and delicate fur among
the roots which last forms an exceedingly warm cover-

ing ; and the two together are quite waterproof. The
colour on the upper part is brown, paler along the

middle of the back, and deepening on the flank ; and
the under part of the body is silvery white. The
skin is very firm, and the fur strong and tenacious,

though fine ; so that the skin of the animal is held

in much esteem by the furriers ; and, as the animal
is abundant, it is obtained in 'considerable quan-
tities. The tail is a singular organ. At the base it

is compressed laterally ; but after a short distance

it thickens and becomes cylindrical, beyond which it

is again compressed, and the compression increases,
while the volume diminishes towards the distal extre-

mity. The compressed parts have of course a very
free lateral motion, and but little in the vertical plane,
and the cylindrical part has less motion in any one

plane, but admits of nearly an equal extent in all.

Thus, in consequence of the three parts of which it

is made up, the tail of this animal is a very curious

working structure. The compressed part at the base
acts as a sort of hinge, upon which the whole tail can
be moved laterally ; while the compressed part nearer

the tip can produce lateral motions in any part of its

length, and more free and rapid ones toward the ex-

tremity, where it becomes thinner in proportion to its

breadth. The cylindrical part again admits of the

two flat parts being bent at an angle to each

other, and also of their being twisted into different

planes. In consequence of these compound motions,
the tail of the musk rat is one of the most extraor-

dinary mechanical instruments in the whole animal

kingdom ; and it is one well worthy of being studied

by every person who wishes thoroughly to under-

stand mechanical principles.

Though there is a considerable resemblance be-

tween the countries in the east of European Russia,
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and the adjoining part of Siberia, and also between
the west of Russia and the proximate part of Poland,
vet Pallas, notwithstanding the zeal and industry of

his researches, was never able to meet with the musk
rat, either to the east of the Volga, or to the west of

the Dnieper. Within these limits in longitude, it does
not inhabit very far to the north, not higher than the

sixty-sixth degree of latitude, and its chief haunts
are upon the river Don and its affluents. The climate

of Norway is, however, tar milder in high latitudes

than that of Russia ; and accordingly the animal is

there found much farther to the north ; not in such

numbers, certainly, as in central and southern Rus-
sia ; but still skins have been imported into Germany
by the Swedes ; and there is no doubt from some
northern part of Sweden.

As this is decidedly the most aquatic of all mam-
malia which retain in chief part the land type, it is,

independently of its mere organs of motion through
the water, furnished with additional accommodations,
which perhaps no other animal possesses in an equal

degree. Its mode of feeding is not to follow its prey
through the free waters, and catch it by speed as the

otter catches fish, because its food consists of ani-

mals so small, that they would not singly repay it for

the labour of a chase ; and consequently, if it were
left to this mode of finding its food, it would have no
other alternative but to starve ; because an animal
evon of its moderate size, hunting for insects through
a medium of so much resistance as water, could not

possibly capture as many insects as would supply the

waste occasioned by its labours. Therefore, it is so

formed, that it preys at the bottom, and dabbles with its

nose in the mud and sludge, something in the same way
as a duck. Nor is there any doubt that its produced
nose is endowed with very keen senses, both of smell-

ing and of touch. The nostrils, opening like the

bells of little French horns, show clearly that it must
have a keen sense of smell ; and the continual mo-
tion of the nose, together with the papillae with

which the naked part of it is beset, show as clearly
that it is equally keen in respect of touch. It is per-

fectly evident, indeed, that these are the only two
senses upon which the animal can depend for its

food ; for the insects in the sludge are of course

equally silent and invisible ; and therefore, in finding
its food, the most essential of all its occupations, it

can have little or no dependence upon ears or eyes.
It is thus in some sort reduced to the state of the

mole ; and this is no doubt the reason why, in the

form of the cranium, and the general air of the head,
it has so much resemblance to that animal, though
modified so as to work in a much softer substance.

This habit of the musk rat, in going always to the

bottom, in order to find its food, requires a peculiar

apparatus ; and it is accordingly furnished with one.

The subcutaneous muscle is remarkably strong ; and
it is voluntary over the whole body, in the same man-
ner as it is over the human forehead, and in the skins

of various animals, even pachydermatous ones ; for

the elephant can shake oft' not only an offending sub-

stance, but often a beast of prey, by this means alone.

The power of the muscle in the musk rat is not di-

rected to the shaking- off of anything from it ; for

while it is in health the fur prevents all adhesion

either of mud or water ; but the muscle can expand
and contract the whole skin, and thus alter the spe-
cific gravity of the body, so that it can ascend or

descend in the water by mere changes of gravitation.

The naked part of the nose is the portion of its body
of which this animal takes the greatest care ; and it

is said never to allow that to get dry a state which
would no doubt weaken its powers both of sensation

and of motion. It is probable, too, that the conti-

nual agitation of this organ is intended to keep the

muscles in constant readiness for those motions of

which they are the organs, and without which the

animal would be incapable of feeding, and would of

necessity perish. There is an additional means of

touch in this very complete organ. The circum-

ference of the nostrils is beset round with short hairs,

forming a sort of whiskers, which the animal has the

power of projecting forwards or reflecting backwards
at pleasure. When it is in a state of repose, they
are always reflected ; but when it goes to work they
are advanced forwards ; and as it can no more see

the bottom in which it is to work, than it can see the

small animals for which it searches there those append-
ages to the nose in all probability inform it of its

arrival at a place fit for beginning its dabbling opera-
tions. Notwithstanding its blindness, it is not a noc-

turnal animal, but sleeps during the night, though it

is said to keep up the motion of the nose, and even
to change its place, during its sleep. Water is so

indispensable to it, that Pallas was unable to keep
one alive more than three days without access to it.

When it is placed in a small quantity of water, that

water is very speedily rendered most offensive to the

srnell ; and when it is communicated to any sub-

stance, it remains for a great length of time. When
Pallas was making his experiments upon the animal,
he applied a thermometer for the purpose of ascer-

taining its heat which he found to be ninety-eight

degrees of Fahrenheit, or nearly that of the human

body. The thermometer got impregnated with the

offensive odour of the animal, however, and retained

it for fourteen years.
We may further mention of this very singular

animal, and it is unquestionably the most singular

subject of European zoology, and apparently peculiar
to Europe, that the nerves which supply the organs
of touch and of smelling are remarkably large, and
ramified toward the naked part of the nose in a very

thickly-netted plexus. The clavicles and the blade-

bones are well developed, and bear about the same

proportion as those of the mole, having to support
both the digging and the swimming motions. There
is but little action of the spine, and the habits of the

animal do not require much. Of the dorsal vertebrae

only the three last ones of thirteen have spinous pro-
cesses. There are six lumbar vertebrae, five sacral,

and twenty-six in the tail. We omitted to mention,
in speaking of that instrument, that it is covered with

small scales alternately with short scattered hairs.

There are also some scales on the naked portion of

the upper sides of the toes. Altogether it is a most

extraordinary creature, both in its structure and its

habits. There is no parallel to it in the whole range
of the mammalia, and there is certainly no country

possessing the same physical character as that part
of Russia in which it is found. That country has a

winter almost Siberian, alternating with a summer
nearlv tropical, and the changes from the one to the

other" take place without the intervention of any
season deserving the name of spring or of autumn.

As the name "musk rat" is calculated to mislead,

by inducing the ignorant to refer the animal to a

wrong order, it would be very desirable to change it
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for another popular one. The French call it the

Desman, which is, we believe, the Swedish name,
and there coul<l be no objection to the adopting of

the same in this country. The Russian would no

doubt be the more appropriate name, but, like many
other Russian names, it is a "jaw-breaker" it runs

thus, as nearly as our alphabet will bring out the ex-

pression of it Wuytchotschol.

Pyrennean Species (M. Pyrenaica). This species
is only half the size of the former, and differs much
in the structure of the tail, almost sufficiently so in

this, and some other respects, to entitle it to rank as

a separate genus, or, at all events, to a separate sub-

genus. The tail is not compressed at the base, nor

enlarged at a little distance from it. It is cylindrical,
or nearly so, for the greater part of its length, and

laterally compressed for only about the last fourth. It

is also longer than the body of the animal, and its

covering is different. It has no scales, but only a

peculiar sort of flat hairs, which, however, adhere to

the skin for the greater part of their length. The
muzzle is much more produced than in the Russian

species, indicating, perhaps, a habit of finding its

food in more stubborn mould. The structure of its

feet are much less aquatic, the toes of the fore foot

not being webbed to the extremities, and the inner

toes and the hind ones being entirely free. The

covering of the body is the same in its texture as that

of the other, but it is very different in its colouring.
The upper part is a fine maroon brown, passing into

greyish-brown on the flanks, and again into silvery
on the belly ; the whole of the face is dark coloured,

instead of having a white space surrounding the eyes,
and the lower side of the under jaw white, as in the

other ; in the arrangement of the teeth, those of the

upper jaw very closely resemble the teeth of the

mole ; the bristly hairs around the muzzle are almost

entirely rudimental. This species has not been long
known, and was discovered by M. Dessouais, Pro-

fessor of Natural History at the Central School of

Tarbes, on the French side of the Pyrennees. It

was not found in the mountains or in the plain at the

base where the current of the water becomes more

moderate, and in this it, in so far at least, agrees
with the Russian, or more typical species, which is

found only on the margins of slow running or stagnant
waters. It should seem that this small species is

rare, for it has not been met with at the foot of any
of the other mountains of southern Europe, and, even
in the place where found, it has been but rarely seen.

It does not appear to be an animal of nearly so

interesting a character as the Russian ; but still it is

not a little curious that two animals, apparently

peculiar to Europe, and differing so much from all

the other European mammalia, should be found in

regions so widely apart from each other, without any
corresponding animal, or any approach to one, in the

wide regions which intervene between their localities.

There is not a great deal in the physical geography of

the country at the foot of the Pyreenes which could

assimilate that country to central or southern Russia ;

and yet there is a violent contrast in the seasons
of the one locality as well as in those of the other

The narrowness of the country there, the difference

of temperature in the two seas, the height of the

mountains, and their continuation from sea to sea,
and the consequent play of the atmosphere between
the Mediterranean and the Bay of Biscay, certainly
make the French side of the Pyrennees a peculiar

country; but still (here is not much resemblance
between it and Russia.

MYGALE (Walckenaer). A genus of spiders
comprising the most gigantic species of the tribe,

distinguished by having the palpi inserted at the

superior extremity of the maxilhe, so that the former

organs appear six-jointed, the first joint being narrow
and long, with the internal angle at the tip porrected
so as to perform the office of the maxillae. The
labium is small and subquadrate ; the last joint of the

palpi in the males is short, and in form of a button.
The two anterior tibiae have also, in this sex, a strong
spur at the inferior extremity.

Latreille, who has paid much attention to this

group of spiders, and published a valuable memoir
upon them, in the Nouvelles Annalesdu Museum, has
divided them into two divisions or subgenera, both of
which from the interesting particulars connected with

them, it will be proper to notice.

In the first, or mygale, the tips of the chelicerae are
not furnished with a series of moveable spine?, and
the hairs which clothe the underside of the tarsi form
a thick and broad cushion extending beyond and

concealing the ungues. Here belong the largest
species of the family, some of which, in a state of

repose, occupy a circular space of six or seven inches
in diameter. The type of this genus is the Aranen
aricularia, Linnaeus, respecting the habits of which

great incorrectness appears to have prevailed amongst
naturalists. We are indebted to Mr. MacLeay for

a correction of these errors ; the following is an
abstract of the communication of this gentleman,
published in the first volume of the Transactions of
the Zoological Society of London. The story of a

spider which catches and devours birds appears to
have had its origin with Madame Merian, in her

splendid work upon the insects of Surinam. Oviedo,
Labat, and Rochefort make no mention of any spider
as possessing such habits ; the two latter writers going
no further than the statement, that in the Bermudas
there exists one which makes nets of so strong a
construction as to entangle small birds. Madame
Merian, however, went the length of asserting tluit

one spider not only caught but devoured small bird*,
and figured the Mygale avicularia in the act of prey-
ing upon a humming bird. Now, the Mygale does
not spin a net [Madame Merian does not assert that
it does do so], but resides in holes under ground, nnd
in all its movements keeps close to the earth, while

humming birds never perch except on branches.
The food of Mygale consists of Juli, Porcelliones, sub-

terranean, Achet(E, and Blattce. A living humming
bird and a small anolis placed in one of its tubes,
were not only not eaten by the spider, but the latter

quitted its hole, and left it in the possession of the
intruders. The largest spider of the West Indies
that spins a geometrical web is the Ncphila davlpes
(Leach,) and its net may probably, occasionally, be
strong enough to arrest the smaller humming birds,
but it is not likely that the spider would eat the
birds. A small species of lizard, introduced into one
of these webs, was enveloped in the usual manner by
the spider, but, as soon as the operation was com-
pleted, the spider lost no time in cutting the line,
and allowing her prisoner to fall to the ground.
Mr. MacLeay consequently disbelieves the existence
of any bird-catching spider.
The nest of this species is in the form of a tube,

narrowed to a point behind, and composed of a whitish
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web of very fine texture resembling muslin. The
cocoon of the same insect, or rather the egg-case, is

of the size and shape of a large nut, the outer en-

velope being composed of silk of the same kind as its

nest, arranged in three layers. It appears that the

young are disclosed within this case.and there undergo
their first moulting. M. Goudot stated to Latreille

that he had extracted as many as a hundred young
from one of these cases. There are several species
of these insects in Brazil, East India, and the Cape of

Good Hope ; and M. Dufour has also found one
even in the arid deserts of Moxenta, in Spain.

In the second division of the genus Cteniza, (La-

treille), the Chelicerce are furnished at the tip with a

series of movea'ole spines, and the tarsi are less

strongly cushioned, so that the claws are not hidden.

The type of this division is the Mygale ccementaria

(Latreille; Araignee maponne of Sauvages), or the

mason or trap-door spider, so named on account of

the curious structure of its nest, as observed by Sau-

vages, Dufour, and more recently by Audouin, who
has published an interesting account in the " Annales"
of the French Entomological Society. These spiders

dig in the dry and mountainous districts of the south

of Europe subterraneous galleries, of a cylindrical
tortuous form, to the depth of many inches (sometimes
two feet) ; they also construct at the mouth of the

burrow, formed of silk and earth, a move-able oper-

culiim, or trap-door, which is so attached as to

exactly fit the entry to the habitation, and to lift up
and down.

These habitations are formed on an argillaceous
kind of red earth ; the walls are not left just as they
are bored, but are first covered with a kind of mortar,

which is subsequently coated with finer mortar, as

smooth and regular as though a trowel had been

passed over it. This coat is very thin and sott to

the touch ; within this is a tapestry of silk, having
the lustre of satin, and almost always of a dazzling
whiteness. These coatings render the nest imper-
vious to wet. But. the trap-door is the most singular

part of the construction, being- composed of more than

thirty layers of earth and web, ernboxed as it were in

each otiier, like a set of weights for small scales,

these layers of web terminating in the hinge, so that

the greater the volume of the door, the more powerful
is the hinge ; and by another peculiarity in the con-

struction of this nest, the strength of the hinge, and

die thickness of the frame, are always proportioned
to the weight of the door. Whenever, therefore, the

spider enters her nest, or goes out, the door shuts of

itselt Resistance is, however, experienced in en-

deavouring to open the door from without, and which

M. Audouin supposes is caused by the spider within

pulling down the door with her claws. Indeed, the

inside of the door is remarkable for a semicircle of

minute orifices, placed on the side opposed to the

lunge, about thirty in number, the object of which

M. Audouin considers is to enable the animal to hold

the door down, in.case of emergency, against external

force, bv the insertion of its claws into some of them,

the claws, as above stated, being furnished at the tip

with a series of moveable spines. There are several

of these trap-door spiders, one of which is found in

the Island of Naxos (C. ariana); another in Jamaica

(C. nidulans) ; a third at Montpellier (C. ccementaria} ;

a fourth (C. Sauvagesi, described by M. Audouin)
in Corsica ; and a filth found in various parts of New
South Wales, by Mr. Bennet, and described in his

Wanderings in that Island (vol. i. p. 328). Mr. Kirby
has figured the Jamaica species and its nest in the

frontispiece to the second volume of his Bridgewater
Treatise, in which he has also copied M. Audouin's

figures. M. Dufour is of opinion that it is the females

alone which construct these nests, the males being

generally found under stones, and their structure not

appearing so well adapted for building as those of

the females.

MYGALURUS (Lamarck). A genus of European
grasses, chiefly annuals, and therefore not in cultiva-

tion. In English botany they are called Fesluca, or

monsetail.

MYGINDA (Jacquin). A genus of hothouse

shrubs (except one, the M. myrtifolia) belonging to

RhamnefB, The plants delight in a loamy soil, and
are increased by cuttings.

MYLABRIS(Fabricius). A genus of coleopterous
insects, belonging to the family Cantharula:, having
the antennae eleven-jointed in both sexes, thickened

towards the tips, with the last joint distinct and larger
than the preceding ; the body is long and sub-cyliu-

dric, and the thorax narrow. This is an extensive

genus, consisting of handsomely marked species, none
of which are inhabitants of this country, although
some inhabit the more southern parts of Europe. The

type is the Melo'e chicorii, Linnaeus. Several species
are employed as vesicants, having powers similar to

those of the blister-fly, Cantham vesicatoria.

MYLOCARYUM (Willdenow) is the buck-

wheat tree of Georgia, belonging to Ericece, formerly
called Cliftonia ligwtrina.
MYOCONCH A. A genus of molluscs, established

by Sowerby in his Manual of Concholoyy.
MYOPOTAMUS_The Coypou. "A genus of

rodent mammalia, resembling the beaver in size, in

the places of its habitation, and in some other parti-

culars, but differing from it in geographical distribu-

tion, and in other respects, being found only in the

tropical parts of America, whereas the beaver is found

only in the cold regions of the north. This animal

is very generally distributed over the warm parts of

South America, where it is found on the banks of the

streams, and chiefly, indeed, inhabiting the waters

where it finds the principal part of its food. The
first correct notice which we have of it is in Molina's

account of Chili, coypou being its name in that

country. It is also mentioned by D'Azzara, in his

natural history of Paraguay, under the name of

Qttanya; and it was also observed by Commerson,

(after whose death an account of it was found among
his papers,) as the type of a new genus, under the

name rnyopotamus. Commerson left a drawing of

the animal ; and between that and the account given

by the natural historian of Paraguay, the characteis

and relations of this addition to the rodentia of South

America were tolerably well made out. Long pre-
vious to this, the skin had been by no means an unim-

portant article of commerce ; but it was not until five

or six years of the present century had elapsed that

the animal itself was known, even to the naturalists of

Europe. For a long time the researches of those

naturalists were confined to the ransacking of the

warehouses of furriers for the purpose of examining
the skins ; but as no attention is paid in the procuring
of such skin?, to preserve the characters of the animals

to which they belong, the results of those examinations

were far from valuable ; and a long time elapsed
before anything else than the mere external were
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known even to the most learned in zoology. The
name myopotamus, given to the animal by Commerson,
is nearly synonymous with hydroatys, the common
name of almost all aquatic rodentia except the beavers;
and it was understood to have no inconsiderable

resemblance to two Australian species lately disco-

vered in its external characters generally, and espe-

cially in the structure of the feet, which are all five-

toed, the fore ones with the toes free, and the hind
ones with them webbed. In consequence of this it

was considered as belonging to the genus hydromys
as then established ; but when its system of dentition

came to be examined, it was found to resemble much
more the dentition of the beavers, having four cheek
teeth in each side of both jaws, as the beavers have,
and not two, as in the genus hydromys, though the

number of incisive teeth in both are the same, namely,
two in each jaw. This different structure of the mouth
indicated a different species of food, more difficult of

mastication, and approaching to that on which the
beaver subsists ; and after this discovery had been

made, it was found, upon further examination, that

there were great and very characteristic differences

between it and those animals of New Holland with

which it had at the first been classed. Its body is

much less vermiform, that is, slender and flexible, and

capable of twining its way among bushes, than the

bodies of these. Its claws, also, are much larger,

blunter, and not nearly so much arched ; and its tail

is less hairy than theirs, and more covered with
scales. All those differences indicate not only an
animal of very different habits, but an animal whose
habits are decidedly more aquatic. The lithe bodies,
the crooked claws, and the hairy tails of the Australian

animals, afford proofs that they seek for some sort of

prey, either animal or vegetable, among the tangled

herbage on the margins of the streams, whereas the

opposite characters of the same structures, in the

South American animal, are equally conclusive evi-

dence that the water is the grand theatre of its action.

most of their time in the water ; and that the differ-

ence of temperature of the water indifferent latitudes

is very small, compared with that of the earth or the

air. Besides, the streams of South America near the

Andes (and it is in these, rather than the broad waters

of the plains, that the coypou resides) contain a consi-

derable portion of snow-water all the year round ; and
thus their temperature is low in proportion to the

latitude. The existence of this animal in warm lati-

tudes may be regarded as a proof of the influence

which melting snows can exert upon the waters even
of a tropical climate. There is, as we have said.

only one species of this curious animal ; and this

species we shall now very shortly notice.

THE COYPOU (Myopotawns coypus.} This ani-

mal is among the largest of the rodentia, measuring
about one foot nine inches and a half in length, in-

dependently of the tail, which is about one foot two
inches and a quarter. The legs are rather short, as

compared with the size of the animal, being not above
four inches and a half in length. The incisive teeth

are maroon red on their external surfaces ; the claws

are black ; and the ears, which are small and rounded
like those of the genus Ht/dromys, have the convex
surfaces thickly covered with short hair. The gene-
ral colour of the fur on the back is maroon brown,

becoming brighter on the flanks, and passing into

bright red ; while the tint of the belly is reddish

sand-colour. These colours are liable to apparent
changes, however, being of a different tint when the

animal bristles them up, than when they are laid flat.

Each hair is brownish ash at the root, and bright red
at the point. The felt, or fine fur which is concealed
under the long hairs, is brownish ash, rather deep in

the tint on the upper part, but paler on the belly.
As is the case in all aquatic mammalia, the hairs on
the tail are few, short, and stiff; they are of a reddish

sand-colour, and interspersed with scales on the naked

parts. The circumference of the mouth, the termi-

nation of the muzzle, and the mustachios, which are
This being ascertained, it became necessary to esta- long and stiff, are white, but the mustachios are in-

blish this animal into a new genus, and Corumersori's
j
terspersed with some black hairs. These animals

name has been retained, while the name given by
Molina has been Latinised as the specific one. At

present, however, there is not much need for a specific

name, because there is no other known species of the

genus, nor is it very probable that another will be
found ; but the specific name leaves the generic one

open in case that such a discovery should be made
at any future period.

This is in some respects a curious animal. The
beaver, properly so called, is found only in cold coun-
tries ; and so is the sub-genus Fiber, which agrees
with the water-rats and field-mice in the structure of

its teeth. This animal approaches more nearly to

the beaver in dentition, which is the essential cha-

racter of an animal, than any of the rodentia even
of cold countries ; and yet it is found only in the

warm parts of America. It is therefore a sort of

anomaly in the animal world ; for it is not a little re-

markable to find in the tropical and the polar parts
of America two animals resembling each other so

nearly in their teeth, and also in the covering of their

bodies ; while polar and tropical animals are not only
in general very different in the coverings, but that the

covering of an animal undergoes a decided change
when that animal is transferred from the one of these
localities to the other. It must be borne in mind, how-
ever, that both the coypou and the beaver spend
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are, however, affected with albinoism in a good many
instances ; and it is worthy of remark that this affec-

tiori is so common in some parts of tropical America,
that it is not rare among the people of colour. Tin;

albinos of the coypou are not, however, entirely
white ; for in them the maroon on the back is changed
to red and the red on the flanks to a very pale tint

of the same. It is possible, however, that these sup-

posed albino skins may be merely those of young
animals or of females ; although D'Azzara says that

the female is very like the male.

The skins of these animals have for a long time
been imported into Europe in very great numbers ;

and the soft under-fur has been employed in the

manufacture of hats, in exactly the same manner as

the under-fur of the beaver.

The manners of this animal are imperfectly known,
nor have its geographical limits been settled with

that precision which would be desirable. D'Azzara
and Molina are still the authors who have published
the best and almost the only accounts of this animal,

though, from the researches now going on, we may
anticipate that before long we shall be better ac-

quainted with this, and with all the other peculiar
animals of South America, whose history, could we
obtain it fully and satisfactorily from actual observa-

tion, would be one of the most interesting chapters
U
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in the book of living nature. The authors alluded to

describe the coypou as inhabitng the banks of the

rivers, where it digs a burrow with its claws ; and it

must be admitted that, from their structure, they are

well adapted for such a purpose. It is said to be an

excellent swimmer, very gentle and inoffensive in its

manners, and by no means difficult to tame. In a

domesticated state it is also very accommodating in

respect of food, eating almost anything that is given
to it ; and it shows much gratitude and affection to

those who are attentive to it arid supply its wants.

It is rather a fertile animal, the female producing as

many as six or seven at a litter ; but then its skin is

in such request as an article of commerce, that it is

sought for and destroyed with nearly the same avi-

dity as the beaver is in North America. It is not a lit-

tle remarkable that an animal resembling the beaver

so much as this does in the system of its teeth, should

yet be so very different in the economy of its habi-

tation. The beaver never burrows, even, we believe,

in the case of those solitary individuals which, for

causes unknown to us, are expelled from the regular
communities ; and, excepting in the case of those ex-

pulsions (and they form the exception, not the rule),

the beaver is a social animal. The coypou, on the

other hand, burrows, but never builds, though it pro-

bably carries leaves and grass into its burrow in the

breeding season, as is done by almost all animals

which frequent the banks of rivers, or otherwise form

their habitations in humid ground. The difference of

character in the places which they inhabit may be one

cause of the difference in manners between this animal

and the beaver. The streams of the northern parts of

North America, upon the banks of which the beaver is

most abundant, are subject to be flooded for a consider-

able time during the spring freshes ; and thus a burrow

so constructed as to allow the animal an outlet under

water, and a dwelling in the air at the same time,

could not be formed but at an expense of more labour

than the beaver requires to exercise in the building of

its hut. Where the coypou inhabits, floodings are

by no means so common, and when they do occur,

they are of very short duration. They do not occur

in tropical South America, and hardly, indeed, nearer

the equator than the thirtieth degree of south lati-

tude ; and, though the countries there have their rainy

seasons, drought is the prevailing character. Chili,

Tucurnan, and part of Buenos Ayres, are the places
where chiefly this curious animal is found ; and they
are countries very unlike in their physical geography
to the beaver's country in North America. Still it

is not uninteresting to find that though the northern

part of the American continent is subject to greater
vicissitudes of seasons, and more severity of cold in the

winter, than any other part of the world, while in the

south the seasons are comparatively uniform, and a

tropical character is preserved up even to the Strait

of Magalhaen ; yet that both are fur countries, and

fur countries to a very considerable extent. It is

true that the furs of the south are not so numerous,

and perhaps not so valuable, as the better ones of the

north ; but a country which furnishes the chinchilla

from its dry hills, and the coypou from the banks of

its streams near the mountains, must always be re-

garded as an important fur country. As is the case

with the whole of South America, we want informa-

tion with regard to the peculiar localities of the covpou
MYOPORIN^E. A small natural order of plants,

comprising four genera and eighteen species, already

described. They are mostly natives of New Holland
and the South Sea Islands. The leaves are simple, alter-

nate, or opposite, with no stipulae. The flowers are

scarlet, white, or blue coloured, axillary, and without

bracteae. This order contains Myoporum, Bontia,

Avicennia, and Stenochilus : the last being the hand-

somest of the order. The Avicennias are shore

plants like the mangroves, shooting their long roots

to a great distance among the mud, or on the surface,

five or six feet before they turn downwards to fix

themselves. All the species may be kept in the stove

or greenhouse, and only require ordinary treatment.

MYRIAPOD A hundred legs(Latreille). Under
this name Latreille united together the two orders

Chilognatha and Chilopoda of Leach, which it is true

possess many characters in common, as stated in the

article upon the former of these two orders, but

which have been considered as being respectively
of equal rank with the orders of winged insects by
our English authors, whose classification we have in

this respect adopted.
MYRICA (Linnaeus). A genus of deciduous

and evergreen shrubs found in different parts of the

globe, one of which, the M. gale,\s the sweet gale of

Britain, and the M. cerifera is the candle-berry myrtle
of North America. The flowers are dioecious, and
the genus belongs to Amentacece. The root of M.

cerifera is a powerful astringent, but it is more prized
for the wax it bears than as a medicine ; and in some

parts of North America, where animal tallow is

scarce, ks annual crop of wax is collected and made
into candles. Our common gale yields wax, but

much less abundantly.
MYRIPRISTES. A genus of spinous finned

fishes, belonging to the perch family, having the ab-

dominal fins under the pectorals. They are covered

with beautiful scales, and have two rows of toothed

scales on the gill-lid, but no spine at its angle. One
of their most remarkable characters is the form and
situation of the air-vessel, which is divided into two
lobes anteriorly, and attached to the bones of the

cranium ,in such a manner as to separate entirely the

cavity which contains those hard substances which

are understood to be the principal organs of hearing
in fishes. The intimate connexion between the air-

vessel and these organs in this genus of fishes is a

singular point in natural history ; but it is one the

physiology of which is involved in great obscurity.
There is a curious connexion between the characters

of different latitudes, and those of the fishes most

abundant in these latitudes, which cannot be ex-

plained, either by the slight difference of tempera-
ture of the sea, or by the different action of the solar

beams considered merely as light and heat. The

tropical fishes are remarkable above all others for

their brilliancy, and for the superior development of

those organs which we suppose contribute to the

sense of hearing; and it should seem that fishes are

far more sensible to, and far more influenced by, the

different electric states of the regions which they inr

habit, than we would at first suppose. There is also

an obvious connexion between the air-bladder in

fishes and their susceptibility to electric influence ;

though what it is, or how it operates, we are unable

to tell. There is no question, however, but that, in the

case of tropical fishes, which inhabit where the sea is

often subject to violent thunder-storms, there is a sort of

presentiment, or affection of their systems, by means of

which they anticipate the storm and avoid its violence.
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We find in our own rivers that brilliant lightning and

loud thunder invariably send down the fish ; so that,

although there is often good fishing in a shower, there

is seldom, if ever, good fishing in a thunder shower.

Now, if we find this in our latitudes, where the elec-

tric action of the atmosphere is so mild and limited, we

may be prepared for finding it to a much greater extent

in those tropical climates where this action is at a

maximum. To what depth the sea may be so much

electrified, even in the most violent thunder storms,

as to benumb the muscular irritability of fishes, we
are unable to say ; but there is no doubt that they
are possessed of means which give them warning of

the approach of such storms, and that they avoid

them. The fishes of the present genus are found in

the tropical seas of both hemispheres, but not in

cold or temperate latitudes. Nothing whatever is

known of their manners.

MYRISTICA (Linnaeus). A genus of three spe-
cies of tropical trees and shrubs, one of which is the

cultivated M. moschata, the true nutmes, being the

type of the order Mymticete. Generic character :

flowers dioecious ; calyx three-toothed ; stamens form-

ing a thick column ; anthers linear, two-celled, united ;

style short,pyramidal; stigma of two lobes; drnpeone-
seeded,nut covered with an arillus ; arillus fleshy ; al-

bumen firm,veined,and marbled. Of the several species
of Myrislica, the common nutmeg is the most valuable

and best known ; aromatic fruits are, however, borne

by others, such as the M. otabn, which is the nutmeg
of Santa Fe, and M. Horsfieldia, which is a native of

Ceylon, where there are several other varieties. The
fruit of J/. tomcnto&a is often fraudulently mixed with

ordinary nutmegs, but it is an inferior spice.
The English residents at Bencoolen, and other set-

tlements in that part of the east, cultivate the nutmeg
with success ; but they do not seem to thrive in the

West Indies. The nutmeg or seed, with its arillus or

mace, are powerful carminatives, and in large doses

are dangerous, but in proper doses are cordial medi-

cines. The natural order to which this genus gives
a title is

MYRISTICE JS, which contains only one other

genus, viz., Hcrnandia, of both of which there are

only six species as yet described, three of each genus.
The Hernandias are large Indian trees, called by the

English Jack in a box, from their fruit being sonorous

when shaken. Nutmeg plants are as yet scarce in our

collections, but the Hernandias are common and easily

propagated.
MYRMELIONID^E (Leach). A family of neu-

ropterous insects, having the tarsi five-jointed, the

body long arid slender, the head not produced into

a rostrum, the antennse thickened at the tips, the

wings of equal size, and in repose applied against
each other above the back, like the roof of a house ;

the ocelli wanting, and the legs short. These insects

are found in warm situations in the meridional coun-

tries of the Old and New World ; they fly but little

during the day, remaining quiet amongst the leaves

of different plants. The habits of the Iarva3 are, how-

ever, quite the reverse of this. In this state the insect

is known under the name of the ant-lion (Myrwfleon

': formicaleo, Linnaeus), which it has obtained from

the great havoc which it makes in destroying ants

and other small insects in an exceedingly ingenious
manner. The abdomen is very large, in proportion
to the rest of the body, and fleshy ; the head small,

flattened, armed with two Ions' jaws like horns, or

rather more like a pair of calliper compasses, but

serving as instruments of suction instead of mastica-

tion, being channelled on the under side. These

organs have indeed been described as perforated and

tubular, but such is not the case ; the maxillae, which

have been overlooked or considered as a portion of

the mandibles, fitting into the channel, and assisting in

suction ; the body is grey or sand-coloured : although

provided with legs, these organs are so unfitted lor

active motion that the insect is unable to follow its

prey, like the larvae of the Hemerobiidce, which in

several respects it very much resembles ; indeed its

ordinary motions are either backwards or sideways.
How then is this slow unwieldy animal to obtain a

supply of food, consisting as it does of insects of such

activity as the ants ? This is effected by means of a
snare or pitfall, which it excavates in the sand, at the

j

foot of which, when completed, it takes its station ; but,

:
lest its hideous form should alarm its victims, it buries

j

itself at the bottom, leaving only the head exposed.

Pitfall of the Ant-lion.

These pitfalls vary in diameter from one io throe

inches, according to the size of the larva by which

they are constructed. When the insect has fixed

npdn a spot for its retreat, it first marks out a circle,

to which the exterior of its intended pit is to extend :

it proceeds working backwards, shovelling or scoop,

ing the sand by means of the fore leg on the side

which is nearest the centre of the hole, upon the back

of its head, and which it then, by a sudden jerk, throws

several inches beyond the circle ; in this manner it

proceeds circle after circle, but alternately reversing
its position, so that the opposite leg may alternately
be employed as a shovel ; and so quickly does it carry
on its operations, that in the course of half an hour it

has raised a cone of sand equal in diameter to the

diameter of its pit. Sometimes, however, it meets

with serious obstacles pieces of stone, &c., interrupt
its path, and which require the greatest exertions to

remove ; sometimes it is able to effect this, which is

done by jerking the stone with its jaws beyond its

burrow ; but, in case the stone is much heavier than

itself, it contrives to place the stone upon its back by
the alternate motion of the rings of the body, and in

this way carries it up to the margin of its cell, when
it rolls it awav. Sometimes indeed it is unable to

perform this, and, after various ineffectual attempts, is

compelled to quit the spot and recommence the fonn-

U 2
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ing of a fresh pit in another place. When it has com-

pleted its work it has now to lead a life of wearisome

patience. It takes its station at the foot of the pit,

;md there waits until an unlucky chance brings some

hapless ant down the precipice, which it immediately
seizes with its exserted jaws, suck?, and then casts

away with a jerk. If the unfortunate insect should

happen to struggle,and endeavour to escape, it showers

upon it, by means of a jerk with its head, a quantity
of sand, which seldom fails in bringing it within its

reach. The nutritive matter which it extracts from

its prey is not converted into excrement ; this insect,

;',s well as various others, having no anal aperture.
From its habits it may be imagined that it is enabled

to undergo a long-continued fasting. When it is

lull grown it forms for itself a perfectly round cocoon,
of a white shining silky matter, externally covered

with sand, within which it, is transformed into a short

curved inactive pupa. In about fifteen or twenty
days the imago bursts forth, in a form quite unlike

that in which it had previously appeared, leaving the

exuviae of the pupa sticking in the aperture formed
lor its exit out of the cocoon. There are many spe-
cies of this genus, some of very considerable size,

being larger than the largest dragon-flies. In all the

species the wings are most beautifully reticulated,

resembling the finest lace-work, and variegated with

dark spots and markings; giving the insect a very
elegant appearance.
The other genus belonging to this family is Asca-

Inphus (Fabricius), the species of which constitute one
of those interesting groups of animals, which, whilst

possessing the real character of one tribe, assume the

Appearance of another totally distinct, exhibiting what
has been termed a relation of analogy in distinction

from one of affinity. This kind of relationship is met
with in almost every group of animals in a greater or

less degree ; and from the frequency of its occurrence

naturalists are led to believe that in the great and
natural distribution of animated nature that system,
in fact, which places every animal in its own situation

with reference to the habits and structures of every
other animal these analogies are not casual circum-

stances, but necessarily attend the higher and more
rlose relations of affinity. If we examine then the

^sential structure of Ascalaphus, we shall find that

tH its oral apparatus, the structure of its wings, legs,

ike., a very close affinity exists between it and the

;mt-lion flies (Myrmeleori). They are therefore placed
in the same family, this being an instance of the

<4osest connexion which can exist between two genera.
But if a person unused to the examination were to be

sjiown an Ascalaphus, he would immediately call it,

as some authors have even done, a butterfly the

:nitennac between long, slender, and clubbed at the

tips, and the wings of moderate size, and ornamented
with various colours, although not clothed with scales ;

this, therefore, is an instance of analogy, or the most
'listant relationship which can subsist between two

genera. The species are chiefly found in the south

of Europe. They inhabit hot sandy districts, and fly

quickly.
.. MYROBALAN PLUM is the Prunus myroba-

lana of Linnaeus, a fruit tree, of which the fruit is but

very inferior in quality.

MYRRHIS (Morison). A common British plant
*vell known as myrrh, esteemed for its pleasant scent,

inilonging to Umbellifcra. It has been long in cul-

tivation, and formerly was much more used than at

present. Its leaves were used in salads, and its roots,

were eaten either boiled or made into tarts or sauces,
or candied as a sweetmeat. In the North of Eng-
land the seeds are employed to perfume and polish
oaken floors and furniture.

MYRSINE^E. A natural order, comprising eight
genera, and above fifty-two species, all greenhouse
and hothouse plants. The plants of this order are

nearly allied to Primulacete, only the former are

arborescent, while the latter are herbaceous. The
genera here associated are Mcesa, Jacquinia, Ardisiti,

Corynocarpus,Embelia, JMyrsineManglilla, and Clai-ija.

Some of the Ardisias are very beautiful ; the Jacqui-
nias are also highly ornamental, and all of them
thrive under the ordinary hothouse management.
MYRTACE./E. A most important natural order,

as well for the number of genera it contains as for

the beauty of their flowers and usefulness of many of

their fruits. Thirty-seven genera, and nearly three

hundred species, are already in our books. The myr-
tles and their typical allies are trees or shrubs, with

often angled branches and simple exstipulate leaves,

mostly opposite, but rarely alternate or in whorls, as

in some of the Melaleuccc. The substance of the leaves

is mostly coriaceous, and furnished with numerous
dot-like receptacles, containing aromatic essential oils,

on which their fragrance depends. The inflorescence

is both terminal and axillary, variable in its form,

generally aggregate, the blossoms being seldom soli-

tary. The flowers are united and regular, white or

red, occasionally yellow, but never blue. The tube

of the calyx is adherent to the germen ; the limb
four to six-cleft, persisting or deciduous. The
petals (rarely wanting) are equal in number to the

lobes of the calyx, and alternate with them. The
stamina are seated round the germen, and are, when
not indefinite, two or three times the number of the

petals, and often arranged in several series ; the

filaments are distinct or connate ; the anthers are

small, oval, two-celled, and open lengthways ;
the

germen is inferior, and one to six-celled ; the style is

single ; and the stigma in general is simple and
entire ; the fruit is various, either dry or fleshy,
sometimes capsular, or baccate, or drupaceous, and

many or one-seeded.

MYRTLE is the Myrtus communis of Linnaeus.

Of this favourite plant there are ten garden varieties,

differing chiefly in the form of their leaves and man-
ner of growth. There are thirteen other species,

mostly natives of warm countries. They are all easy
of cultivation.

MYS1S the opossum shrimp (Latreille). A cu-

rious genus of podophthalmous Crustacea, forming the

type of the order or sub-order Schizopoda, so named
from the legs being cleft near the base, each com-

posed, as it were, of a pair of legs. The three ex-

ternal pairs of maxilla?, or foot-jaws, which in the

shrimps serve for manducation, are here transformed

into legs ; so that, instead of five pairs of these

organs, there are eight ; and as each leg is doubled,

or bifid, these shrimps may be said to have thirty-two

legs. Another peculiarity is, that the females are

provided with a pouch on the under side of the

bod}', in which they curry their young fur a con-

siderable period after they are hatched. The shell.

is slender, and none of the legs are cheliferous ; the

tail is terminated by a swimming apparatus. The

type of this genus is the Mysis Fabric} (Leach), or

the Cancer oculrttus of Otho Fabricius. Mr. ,J. V.
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Thompson has published a very valuable Memoir

upon this genus in his Zoological Researches.

MYTILACEA. De Blainville's fourth family of

the third order Lamellibranchiata : it includes the

genera Myfilm and Pinna, third class, Acepfialophora.
MYTILUS. (Lamarck, Linnaeus.) The genus

Mytilus, now consists of such examples of the Lin-

naean Mytili as are regular, eqnivalve, and longitudi-
nal molluscs, of a solid and riot a lamellar structure

(as in the oyster) : they have pointed apices at the

inferior end, nearly straight or slightly curved, and
attached to other substances by a byssus of a short

thick texture ; the cordinal ligament is lateral, and a

considerable portion of it internal ; by which, as well

as the different position of the apices, it is easily dis-

tinguished from its congeners. The Mytilus edules,

or common muscle, is so well known that a more de-

tailed description is needless ; it furnishes an abundant
and nutritious article of food, in some countries form-

ing nearly the only dependence of the inhabitants, as

an article ofcommon food. The immense consumption
of this mollusc, in the London markets alone, exceeds

all calculation notwithstanding the prejudice existing

against them as sometimes possessing a poisonous

<jnalitv. It is not, however, the only shell-fish which

produces bad effects on certain persons ; and it is

probably occasioned by a peculiar state of disease in

the animal. Every known part of the world pro-
duces what are familiarly termed muscle?, and their

abundant distribution indicates their goodness as food

for man, since Supreme Wisdom has ordained that

everything noxious to life is far less productive than

those creatures which are not injurious, and intended

to be eaten.

MYXINE Hag. A genus of Chondroptcry-

gcuus, or cartilaginous fishes, with h'xed gills ; and stand-

ing as it were on the very verge of the vertebrated

animals, and forming a sort of link between them and
the mollusca. For this reason, though the fishes

themselves are of uninteresting appearance and small

size, and perfectly useless in an economical point of

view, they are highly interesting to the student of

nature. They belong to the family of suckers, or

<-i/rlostonta, following in order the lampreys and the

sand-eels, to which they have several points of resem-

blance. They are, however, so nearly destitute of

anything which can be called a skeleton, so destitute

of eyes, of jaws, and all the other characteristics of

more typical vcrtebrata, that naturalists were for a

long time puzzled where to place them in the system.
This puzzle was further increased by the situations

in which these fishes are usually found, which is gene-

rally in the interior of cod and other voracious fishes,

upon which they fasten with their sucking mouth,
and consume the substance with no ordinary degree
of rapidity. The fact of their being found there,

with the uncertainty of their mode of increase, led

several naturalists, and among others the justly-cele-
brated Linnaeus, to conclude that they are Entozoa, or,

as he called them,
"
intestinal worms " This is not the

only mistake which has been committed relating to

entozoa and fishes ; for there is a tolerably large and

very peculiarly-shaped parasite, which breeds in the

intestines of eels, burying its head between the coats,

and extending its body along the canal. Now this

species of entozoa was long considered as the young
of' the eel ; and, for no other reason than that it is

subject to " worms in the belly," the eel was set clown

as a viviparous animal, or one which brought forth its

young alive ; nor was it til! after Mr. Yarrcll had

exhibited one sex of the eel with melt and another

with roe, again the roe ready for spawning, and yet

again the " shotten" eel, Ilaccid from the newly-dis-

charged spawn, that "the learned" gave up this most

singular prejudice. Singular indeed it was, and at

violence with every known law of physiology ; for

though there are recorded instances of extra-uterine

gestation, there is no instance whatever of the young
of any animal coming to maturity, or at all existing
in the intestinal canal. That canal is the avenue of

death to every living thing that enters it, or if it is

not death to the enterer, it is certainly death to the

animal entered. This fact is universal, and appli-
cable to the whole of animated nature ; so that,

whenever any hypothesis is contrary to it, we require
no argument and no investigation to convince us that

that hypothesis is utterly without foundation.

The myxine is an animal certainly well calculated

to perplex systematists, as it combines some of the

characters of the fish with some of those of the

cephalopoda, or order of mollusca, which, in their

genera! structure, make the nearest approach to the

vertebrated animals of any that are to be found

among the invertebrated ones. The external ap-

pearance indeed resembles a worm more than any-

thing else ; but even here the possession of a fin would

determine it to be a fish, although there were no more
decided characters founded upon its internal structure.

Perhaps we shall place this curious subject more

clearly before our readers by quoting, from Mr.
Yarrell's "

History of British Fishes," his very clear

and satisfactory description of this singular animal.
" The body,

"
says Mr. Yarrell,

"
is elongated, eel-

like in form, cylindrical throughout the greater part,

of its length, tapering and compressed towards the

tail ; the whole length from twelve to fifteen inches ;

the skin perfectly smooth and unctuous ; the head

obtusely pointed ; with a single spiracle connected
with the mouth and branchue ; eyes wanting ; eight

tentacula, cirri, or feelers, as they are called, are

placed about the lips, four near the front, and two on

each side ; lips soft, extensible, inclining to a circle

in their figure ; one single-hooked tooth on the pa*
late ; the tongue furnished with four rows of small

pointed teeth, two rows on each sidy ; at the division

between the thoracic and abdominal cavities are two
external apertures, each of which is connected by a

membranous tube with the six branchia? of its own
side ; hence Bloch's name of Gastrobranchus. The
anal aperture is an elongated fissure, situated about

two inches before the end of the tail ; along the whole
surface of the body are ranged two rows of pores,
which afford egress to- the secretion of the numerous

glands within ; the dorsal fin is low and rudimentary,

except towards the tail, where the membrane is di-t

lated, and being continued round the end of the tail;

and thence upwards to the anal aperture, forms, in adt

dition, a caudal and anal fin, which no doubt materU

ally assist the fish in swimming. In colour the
1

myxine is dark brown along the back, lighter chestnut

brown on the sides, and yellowish white underneath."

There are two species of this singular genus of

fishes, or perhaps, rather, we ought to say that there

are two genera or sub-genera, and that these extraor-

dinary creatures form a group in nature. The most1

accurate systematists distinguish them by the num-
ber of breathing apertures in the sides ; and, of the

two which are known, one has seven such opening*
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on cacli side, and the other only one. For this rea-

son the first has been called lieptabrcnnatus, and the

second Gastrobranchus ; thereby implying simply that

the first has seven openings to the breathing appa-
ratus on each side, while the second has only one
such opening, as if its gills were in its belly. It

should seem that those differences are quite sufficient

for establishing a generic distinction between the two
animals

; at least, genera are founded upon slighter
differences in many parts of the system of animated
nature ; and Cuvier, who, notwithstanding the pre-
tended refinements of later and far less experienced
authorities, does make a distinction of this kind, al-

though, as his object is to place nature itself before

his readers, and not his mere opinion of it, he is by
no means dogmatical on this point. Of the two

species, or genera, or whatever else we may call it,

one belongs to the northern hemisphere, and the

other to the southern ; and, so far as we have been
able to ascertain, they do not meet each other in the

middle latitudes ; neither is there, so far as is known,

any analogous fish to be met with there. The north-

ern one, which is the most peculiar in its structure, is

not, we believe, met with in the warmer seas even of

Europe ; and on the British shores it frequents the

comparatively cold waters of the eastern sea, ia pre-
ference to the warmer tide of the Atlantic. The
one belonging to the southern hemisphere has "not

been so frequently seen, or seen in so high latitudes,

as the northern one ; but it has not been met with in

any of the tropical seas of the southern hemisphere ;

and thus it is probable that it is also a fish of tempe-
rate and even of cold latitudes.

DOMBEYA'S MYXINE (M. Dombeyi). This species
has no dorsal fin ; but the anal and the caudal exist,

and are united at the extremity. It is blunt at the

posterior extremity ; and the anterior one is enlarged
into something resembling a head, though without the

usual organisation of that part even in fishes. It has

seven breathing apertures on each side of the body,
the same as the lamprey has ; but in the form of its

mouth, and the perfectly rudimental state of its ver-

tebral column, and, indeed, in its general characters,
it more nearly resembles the myxine of the European
seas. Hitherto it has been found only on the coast

of Chili
; but whether it exists on other coasts, in

corresponding latitudes of the southern hemisphere,
has not of course been ascertained. Besides its curi-

osity as a subject of natural history, it possesses no
manner of interest ; for in an economical point of

view it is without value, and its services in the eco-

nomy of nature cannot be very great.
THE HAG (M. glutinosa). This species gets the

name of hag from getting into the interior of fishes,

and consuming their substance ; and the epithet

glutinosa is added in consequence of the vast quantity
of mucous or gelatinous matter which it secretes from
the two rows of pores along the sides of the body.
Almost every fish is provided with pores of this

description ; and the secretion seems to be necessary,
both for preserving the flexibility of the skin, and for

preventing the water from acting upon it. As the

spinal column of this fish is little else than a flexible

tube, its muscles have a less stable point of insertion

than those of fishes in which the back bone is better

developed ; and consequently it has more need of the

secretion for lubricating the skin, so as to allow the

muscles to produce their proper effect. It is indeed

a general, though not an absolutely uniform law, that

the secretion from the skin in fishes is inversely as

the bones of their skeleton ; for the cartilaginous
fishes have more of it than the bony fishes, and

among the latter the soft-finned fishes have more of

it than the fishes which have spinous rays to their

fins, and harder bones. The fact of this secretion

being inversely as the development of the skeleton

shows us, that, in proportion as the bones are more

flexible, provision is made for greater flexibility in the

skin ; and, altogether, the fishes with the soft bones
are more gelatinous, and, generally speaking, are less

provided with regular scales, though many of them
have spines, or plates of hard bone, upon the skin,

and thus make a slight approach to those molluscous
animals which are covered with scales. The hag,

though one of the least bony of the whole race, has

no hard substance produced by the skin ; but that

skin bears a considerable resemblance to the cloak

of some of the cephalopod mollusca, supporting the

muscles at least as much as the rudimental spine
does, and therefore require to be lubricated by the

glutinous secretion given out by the animal. The

quantity of this given out is much greater than one
would be disposed to believe. Kalen mentions that,

having put one of these fishes into a large pitcher
of sea-water, the quantity which it gave out was so

great as, in a very short time, to convert the water

into a transparent jelly or glue ; and that, when he

placed it in an additional quantity of sea-water, that

also was very speedily reduced to the same state.

The communicating of so much of this secretion

to the water could not be for the purpose of lubri-

cating the skin of the fish ; and hence some have
concluded that the myxine, which is totally blind,

and appears to have no distinct organs of sense

excepting the eight tentacula around the mouth,

employs this discharge as a means either of ofience

or of defence, though which of the two is of course

not known.
Considered as a British fish, the hag is not rare on

the eastern coast, though little mention is made of it

on the western. Pennant says, that it
" enters the

mouths of other fishes when on the hook, which
remain a tide under water, and totally devours the

whole except the skin and bones. The Scarborough
fishermen often take it in the robbed fish on drawing

up their lines." That it is found in the bodies of fish

is certain, and it is equally certain that it goes there

for no other purpose save that of feeding on the sub-

stance of the fish ; but how it gets in is another mat-

ter, and one upon which the authorities are not

exactly agreed. Some say the mouth, others say the

very opposite end of the digestive organs ; while

others, again, allege that it makes an opening for

itself, and for this reason it is, upon some parts of the

coast, called the " borer." We do not venture to

decide on this grave matter, though we are inclined

to lean to the third opinion ; because it is very un-

common, and also unlikely, that any animal should

enter the intestinal canal of another, at either end,
for the purpose of eating that other; and besides, the

hag, with its two rows of teeth upon each side of the

tongue, acting against each other something like a

pair of lateral jaws, and its strong crooked tooth on

the palate, is pretty well adapted for making an open-

ing for itself. The mode in which it makes its attack

is a mystery, however, and one which it may not be

very easy to clear up. The attack is, howerer, not

made singly; for Wilson mentions that, on the shores
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of Norway, where this fish appears to be more abun-

dant than on any part of the British shores, as many
as six have been found in the skin of a single haddock,
the flesh of which they had almost entirely consumed.
On our coasts it is most generally found on the cod
and haddock banks, and we believe more rarely in

the deep-water fishings. It seems also to be more
abundant the more northerly the situation, provided
the bottom is adapted for those fishes upon which it

appears chiefly to feed. The breathing apparatus is

one of the most curious parts of its structure. There
are twelve branchial cells, six arranged on each side,

and these communicate singly with the internal

canal ; but the communications externally are with a

common tube on each side, so that there are only
two openings outward from the breathing apparatus.
There is also only one inwards, or from without,
more strictly speaking, namely, the spiracle men-
tioned in the quotation from Mr. Yarrell. How the

breathing of the animal is carried on by means of

this singular apparatus is not easily understood ; but

the probability is that it is very slow, and that the

grand labour of the animal consists in the manufac-

ture of that species of glue which it secretes in such

abundance. Looking at the simple structure of this

animal, its slender form and its soft texture, one

would be led to conclude that it is one of the least

offensive, and least capable of doing active injury, of

any of the race. It is never found above fifteen

inches in length, and rarely more than a foot; it is not

thicker than the little finger ; and it is not only blind,

but absolutely without anything that can be positively
called a head, or, at all events, a head furnished with !

jaw-bones, and the other parts which characterise the

heads of vertebrated animals ; but we should be in

error were we to estimate what nature can accomplish

by our notions of the means of its accomplishment ;

and thus the hag, which appears so imperfectly
formed and so helpless, can "

spoil the spoilers," and
feast upon the most voracious fishes, in spite of any
effort they may make to the contrary. The common

supposition is, that the hag does not attack any fish

until that fish is caught on a hook, or fixed by some
means or other. But this is very unlikely. We
know no means by which a living fish can be fixed in

the water except on a fisherman's hook ; and dead

fishes very speedily float to the surface, and turn up
to the air that side at which alone the hag is supposed
to enter. To suppose, therefore, that the hag cannot

feed except upon fishes which are fast, is supposing,
in other words, that it cannot live without the art of

man a supposition which is contrary to every analogy
of nature. As found parasitical in the bodies of fish,

(and this is the way in which it is usually found), the

hag is seasonal on the British coasts, being found

only in the end of spring or the beginning of summer,
and then only in fine and tranquil weather. Alto-

gether it is an ivnimal of obscure history and habits,

and its chief interest lies in the peculiar place which

it occupies in the system, as partaking of the charac-

ters both of the vertebrated and the invertebrated

animals.

There is another fish of a singular character, and

nearly allied to this one, which we omitted to notice

in its order in the alphabet, and therefore we shall

introduce it here, as it forms an appropriate supple-
ment to the species of which we have been speaking.
The fish to which we allude is

THE LANCELET (Amphcoxus lanceolatus). This fish is

of very diminutive size, scarcely an inch in length,

very slender, and almost entirely transparent. The
body is compressed laterally, and there are no pec-
toral, ventral, anal, or caudal fins, but only a single
dorsal fin, extending the whole length of the body,
but becoming almost rudirnental at the tail, which is

very sharp pointed. There are no eyes, and no

vestige of any external organ, except a mouth, which
is situated on the under side, a little behind what may
be regarded as the nose or snout. This mouth is sur-

rounded by small tentacula, and it opens and shuts

laterally. It does not appear well adapted for

adhering, as the mouths of the typical Cyclostoma do ;

but still the fish more nearly resembles them than it

does any others. The surface of this curious little

fish is entirely without scales, and the rays which

support the dorsal fin are very numerous, though
minute. The spinal column is not only cartila-

ginous, but almost rudimental ; and yet the muscles,
which are numerous and beautifully arranged, are so

placed as to leave no doubt that the animal is a
vertebrated one. The filaments, or tentacula, which
surround the mouth, and which, like those of the

hag, appear to be the only distinct and located organs
of sense, are not inserted on the sides of the mouth,
but on the os hyoides, or bone of the tongue ; and
thus the tongue appears to be the essential organ
with it as well as with the former.

This singular fish is either very rare, or it is over-

looked, only two specimens being mentioned. The
first of these was obtained by Pallas ; the second
was obtained by Mr. Couch, sent to Mr. Yarrell, and

by him described in his
"
British Fishes." Both were

procured on the coast of Cornwall, and both, we
believe, found accidentally.

NAPELLUS is the Aconitum napellus of Lin-

nreus, the common monkshood of gardens, of which
there are several varieties. The aconites are among
the most powerful vegetable poisons known. The
root is the most virulent part of the plant ; a single
drachm has been known to cause death.

NARAVELIA(Decandolle). A hothouse climber

belonging to Ranunculacece, formerly known as the

Atragene zelanica. It is propagated by cuttings,
and grows well in a mixture of sand, loam, and moor
earth.

NARCISSUS (Linna?us). An extensive genus of
well-known bulbous flowers, mostly natives of Europe.
Several of the species are British, the common daffo-

dil being found wild in many places. The JV. Tazetta
or polyanthus, jonquil, and the poeticus, are among
the most esteemed of the tribe. The narcissi belong

1

to AmaryllidecE, and are easy of cultivation.

NARTHECIUM (Mohr). A genus of small
rush-like plants found on turfy bogs, belonging to the

sixth class of sexual botany, and to the natural order
Juncete. One species is indigenous to Britain, an-

other is found in North America.
NASTURTIUM (Dr. Brown). A genus of an-

nual and perennial herbs, chiefly aquatics. The
flowers are tetradynamous, and consequently belong to

CrucifercB. The watercress is the principal one culti-

vated. The N. qfficinale, the common one, is brought
in immense quantities into the metropolis, being col-

lected from the neighbouring streams, andforms an im-

portant though humble branch of domestic commerce.
NASTUS (Jussieu). A reed-like plant, found in

Cumana, belonging to Gramincce, formerly called
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Banlbusa lalifolia by Humboldt and Bonplanii, but

made a separate genus by Jussieu.

NAUCLEA (Linnaeus). An East Indian genus
of trees and shrubs, belonging to Pentandria and to

the natural order Rubiacecc. Generic character :

flowers in a close head ; calyx of five teeth persist-

ing; corolla funnel-shaped, elongated ; limb five-cleft;

anthers almost sitting, and inserted into the sinus of

the limb ; style long and protruding ; stigma headed.

Fruit drupaceous, united in a double berry ; berries

many-seeded. These are store plants, and succeed

and are increased in the ordinary way.
NAUCORIS (Geoffroy). A genus of aquatic

hemipterous insects belonging to subsection Hydro-
corisa, and family Nepidae, having the body of an oval

subdepressed form, without any terminal filaments;

the antennae minute and four-jointed ; the fore legs

raptorial, and the four hind legs ciliated and well

adapted for swimming; the posterior tarsi two-jointed,
and with two ungues. There is but a single British

species, Nepa cimicordcs (LinnaBus), which is about

half an inch long, of a greenish-brown colour, with

the head and thorax brighter coloured. It is of com-
mon occurrence in ponds and stagnant waters ; is very
active, and well fitted for preying upon other aquatic
insects, its beak being short and robust.

NAUTILUS (Linnaeus, Lamarck). This very

elegant mollusc is so generally well known to every
collector of shells, that a very detailed description
would be superfluous. Its form is spiral, discoid,

the whorls contiguous, the last enveloping the others ;

numerous cells, separated by a thin pearly partition,
or transverse septum, concave on one side, and per-
forated by a syphon running through them all. Some

species are urnbilicated, but none are known to be

mammilated. In the fossil species the divisions of

the cells form external ruts, and assume a great

variety of sculpture ; but in the recent species these

divisions are but slightly visible ; and when the shell

is divested of its exterior coating, and the pearly sub-

stance displayed, no trace of these separations can

be discovered. The animal inhabiting this mollusc

only occupies the last open division of its shell, being
attached to it by means of a tendinous or muscular

appendage, which passes into the syphon ; the mantle

is obliquely opened, and prolonged into a kind of

hood above the head, which is provided with ten-

tacular appendages, as if digitated, and surrounding
the aperture of the mouth. In the fossil genera of

the Nautilacce two syphons are found to penetrate
the cells, but we do not know of any living species

presenting more than one. This mollusc, from its

graceful form, and the beautiful prismatic pearly

appearance it exhibits when the external coloured

coating is carefully taken off, has been known to

naturalists from the earliest period. Artists have
exercised their graphic skill in ornamenting it with

landscapes, historical and mythological engraved sub-

jects ; and in the accounts given of some of the costly
articles of regal splendour, we read of these shells

being mounted, as drinking cups, in gold, bedecked
with jewels. In our times specimens of the Nautilus,
thus exquisitely fashioned, have sold at high prices,
and are to be seen in the cabinets of the wealthy
amateurs of the fine arts. Much speculation of opinion
exists as to the habits of this mollusc, which ig

described as sailing before the wind like a vessel ;

and it is by some conjectured that the empty cells

contain air or water, which the animal can volun-

tarily expel, so as to render its habitation sufficiently

buoyant to rise to the surface of the waters. Other
naturalists are of opinion that the shell is nearly

enveloped in the mantle, and the animal carries it ou
its back in the manner of the snail, crawling habi-

tually at the bottom of the sea, which it only quits
from peculiar circumstances of necessity or conve-
nience. The late lamented Mr. Bennet captured
one of these animals attached to its shell ; and that

eminently talented zoologist, Professor Owen, has

published a most elaborate and. interesting description
of its structure, which we will not mutilate by partial
extracts. A singular part of its formation is what has

been termed the beak, that is, a hard portion resem-

bling the parrot's beak, by means of which this

mollusc possesses the faculty of crushing smaller

shells, Crustacea, &c., indicating its being carnivo-

rous. A transverse section of this shell exhibits one
of the most beautiful examples of nature's mathe-
matical symmetry that can be witnessed ; and en

passant we will take this opportunity of suggesting
the propriety of sectional specimens of the genera of

molluscs, to exhibit more fully their structure. The
author of this article has many specimens, but there

is no complete series. Where they should be found,
the British Museum, they (like many other things

necessary to science) are not, and the department of

malacology is there an instance of " confusion worse
confounded." Under the article AMMONITES, the

fossil gigantic species of a former creation are

described.

NAVICELLA (Lamarck; NEHITA, Chemnitz).
These molluscs are nearly allied to the genus Nerita,
but yet more closely to the Neritina. They are flu-

viatile or fresh-water shells. The summit does not
turn in an oblique spiral curve, as in the genera
mentioned to which they are allied ; it is straight,
turned quite to the base, and concave beneath ; the

left margin flattened, sharp, and straight, forming a
flat internal partition resembling a haif-decked boat,

though this does not ever cover half the aperture of
the shell ; it has an epidermis, and is closed by a

solid, flat, thin calcareous operculum, with one lateral

and subulate tooth or apophyse. Their habitat is in

the Indian Archipelago, and the animal is carefully

figured in the Zoological Atlas to the Voyage de
PUranie. This mollusc is classed in the fourth family

Henricyclostoma, second order Asiphonobranchiata, se-

cond class Paracephalophora.
NEBRIA (Latreille). A genus of coleopterous

insects belonging to the family Carabidee and sub-

family Cat-abides, having the body of an oval-oblong'
and flattened form ; the thorax cordate truncate, the

palpi short ; the mandibles not dilated externally, as in

I.eistus; the body generally furnished with wings, and
the three basal joints of the anterior tarsi dilated in

the males. These are handsome terrestrial insects

generally found on the sea-coast ; the type being the

X. complanata, of a butt' or clay colour, with black

markings. Dr. Leach has separated some species
under the name of Hclubia, including the very com-
mon Carabus brevicoltis of Fabricius ; whilst Bonelli

has detached the apterous species, which he has

named Alpeeus.
NECROBIA (Latreille). A genus of coleopte-

rous insects, belonging to the family Cierida;, having
the antennae terminated by a three-jointed club, of

which the joints are not closely fixed together ; the

lour palpi arc terminated by an enlarged triangular
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or hatchet-shaped joint, and
<
the thorax has no ante-

rior transverse impression. These are small gaily-
coloured beetles, found chiefly in the neighbourhood
of decaying heaps of bones: they creep slowly, but fly

with agility. There are three British species, in-

cluding the J\
r
. nificollu (Olivier), which is of a violet-

blue colour, with the thorax, base of the elytra, and

legs red. This insect is widely distributed, being
found throughout the Old World from the west of

Europe to the East Indies ; a peculiarity doubtless

attendant upon its natural habits. This insect is

especially worthy of the regard of entomologists
from its having been the means of saving the valu-

able life of Lati eille. During the sanguinary period of

the first French revolution, when "
la fanatisme re-

volutionnaire," as Latreille himself had the boldness

to style it, was at its height, this good man, as his

writings fully justify us in styling him, was thrown

into prison, and doomed to an inevitable death. In

his prison he discovered one of these insects, which
he sent to a young friend of talent, who made use of

this simple circumstance as a proof of his disregard
of political feelings, and obtained his release through
the medium of M. Dargelas, of whom, as well as the

former (M. Bory de Saint Vincent), he has, on many
occasions, spoken with gratitude in his various works.

NECRODES (Wilkin). A genus of coleopte-
rous insects, belonging to the section Pentamcra, and

family SilpMdce, having the hind legs thickened and

bent, especially in the males ; the body is oblong-de-

pressed ; the thorax sub-orbicular ;
the antennae longer

than the head, terminated by a five-jointed club.

There are several species of this genus found in dif-

ferent parts of the world ; one of which is not of

uncommon occurrence in this country, feeding on
carrion washed on the banks of rivers. It is the

Silpha littoralis (Fabricius), and is subject to consi-

derable variation in size and in the form of the hind

legs. Dr. Leach has named one of these varieties

N. CurtisiL

NECROPHORUS (Fabricius). A genus of large
and handsome coleopterous insects, belonging to the

family Silphidce, having the body of an oblong form ;

the antennae terminated by a distinct perfoliated

mass, not longer than the head ; the thorax broadest

in front, the elytra truncate behind, and the anterior

tarsi dilated in the males. These insects have ob-

tained the name of burying-beetles, from the peculiar

instinct which they exhibit of burying the dead bodies

of small animals, such as mole?, mice, frogs, &c., as a

receptacle for their eggs and larvae. Their powers
of perception are very strong, and it is surprising how
soon they discover a dead body fitted for their pur-

pose, round which they may be observed flying with

the elytra elevated, their dorsal surfaces being ap-

plied together. They soon creep beneath the body,
and commence scratching up the earth from the sides

and under the animal, which, by degrees, descends
into the pit which is thus gradually deepened ; when
it has reached a sufficient depth the earth is thrown
over it, and, the insect deposits its egg upon the car-

cass, so that the larva, when hatched, finds itself in

the midst of a repast, disgusting enough, but suited to

its taste. The larva is long, of a dirty white colour,
with the upper surface of the anterior segments armed
with a scaly plate of a brown colour, and with small

elevated points upon the hinder segments. They
have also six scaly legs, and the jaws are robust.

When they have attained their full size they bury
themselves still deeper into the earth, where they
construct an oval cell, the inner surface of which they
coat with a gummy secretion. These insects, like

many others which feed upon carrion, have a strong
odour like musk. The habits of these insects have
been especially studied by M. Gleditsch, and more

recently by various persons in France who have written

upon the subject of destroying moles, and by whom
various points in their economy have been elucidated.

There are a considerable number of species of this

genus, some of the largest of which, N. grandis (Fa-

bricius), we have received in some numbers from
North America. There are seven British species,
five of which are distinguished by the golden-coloured
bands upon the elytra ; these species vary amongst,
themselves in the form of the thorax, the structure of
the hind legs, the markings on the elytra, and the

colours of the club of the antennae. One of the most
common species is the Silpha vespillo (Linnaeus), in

which the posterior tibiae are curved, and the tro-

chanters furnished with a strong spine. The species

vary also in length, from half an inch to one inch and
a third, which is the length of N.germamcus, the

largest and rarest of the British species.
NECTARINE is the Persica Icevis of Decan-

dolle, a subvariety of the common peach ; the only
difference being that, whereas the skin of the latter is

downy, that of the nectarine is smooth. In fact, they
are frequently found on the same tree ; so that there

can be no reason for making those fruits distinct

species. They are both cultivated and propagated in

the same manner, and are both deservedly esteemed
as among1 the finest of our exotic fruits.

NECTOPODA is De Blainville's first family of
the fifth order Neucleobranchiata, second order Poly-
branchiata, second class Paracephalophora. The ani-

mals of this family may generally be described as

possessing an abdominal foot, compressed into a
rounded swimming appendage. The genera Ptero-

trachea and Carinaria constitute the family.
NECYDALIS (Linnaeus ; MOLORCHUS, Fabricius).

A genus of coleopterous insects, belonging to the

section Tetramcra, and family Cerambycidte, in which
the elytra are short and truncated at the tips, covering

only the base of the abdomen and wings. Linnaeus, in-

deed, introduced into the genus other species, in which
the elytra do not meet in a straight suture down the

back, but are of an elongated conical form ; but, ex-

cept in this particular, there is no relation between
these insects. The antennae are long, and the femora
thickened at the tips. These insects are found upon
flowers, and upon the trunks of trees. From the

introduction of other species by Linnaeus into the

genus, some confusion has arisen in the application of

the name which is applied by the French to the

longicorn species, which Fabricius (followed by Eng-
lish authors) called Molorchus, and applied the name
of Necydalis to the CEdemerce of the French.

NEGUNDO (Moench). A genus of North Ame-
rican trees, belonging to the natural order Acerinete.

They were considered by Linnaeus as maples, and he
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called them Acer nfgundo ; but they have been
erected into a new genus by Moench. They have
been long in our ornamental plantations, and known
as the ash-leaved maple, and arrive at considerable
bulk in sheltered situations ; for if much exposed
thev are liable to be shattered by the wind.

NELITRIS (Gaertner). A fruit-tree found on
one of the Society Islands. It was first named by the

younger Linnaeus, Psidium decaspermum, but now
N. Jambosella. It belongs to Myrtacece, and is

easily grown and propagated on the stove.

NELUMBIUM (Jussieu). A highly ornamen-
tal genus of aquatic plants, natives of warm climates.

This and other plants of similar habits form the na-

tural order NympheaacctB, commonly known by the

name of water-lilies. The N. speciosum is supposed
to be the sacred bean of the Egyptians ; though now
no longer found in the Nile, that river formerly
abounded with it ; and, as both its tuberous roots and
seeds are edible, was of great use to the inhabitants.

It is very common over all the eastern parts of Asia.

The numerous canals of China are filled with it, its

tubers being universally used as a culinary vegetable.
The flowers are splendid ; and it is held in high esti-

mation by the Chinese, and in that empire it retains

a share of the sacred character it formerly held in

Egypt.
NEMATOPODA (De Blainville ; LEPAS, Lin-

na3iis ; CIRRHIPODA, Lamarck and Cuvier). Lamarck

separated this class into two orders ; those molluscs
\vhich were attached to any object by a peduncle or

membranous tube, and such as were permanently
affixed from the moment of their birth to rocks or

other submarine bodies. This class forms the sub-

type Malcntozoaria, or the Mollusc articulata, a group
which corresponds with the multivalve molluscous
worms of Linnaeus, and the disciples of his school,

separating the Pliolas and Teredo from them, they being
true lamelli branch molluscs. Lamarck was doubtful

whether to place these animals as the first order of
his class Crustacea, under the name of sightless crus-

tacea, or to assign them a place at the end of the

Mollusca. They nearly resemble the former, since

we find the Cirrhipods furnished with the same system
of nerves, with jaws analogous, and their tentacula

resembling those of the shrimp. They now, however,
stand in the system of modern writers as following
the Mollusca. The first class includes the first family
Lepndicea or Anatifa, containing the genera Lepas,

(rymnolepas,Pentalepas,Polylepas, Litholepas; second

family Salanidcs, contains the genera Balanus, Oc/i-

thosia, Coma, Creusia, Chthamalus, Coronula ; the
second class is called Polyplaxiphora, and is formed

by the genus Chiton, which may be considered totally
distinct from all the rest of the animal series, and

forming the transition from the cephalopod molluscs
to the chetopods of the type Entomozoaria,
NEMOPTERA (Latreille). A remarkable genus

of neuropterous insects, belonging to the family

Panorpidce, having the abdomen destitute of the

curious claw with which it is armed in the males of

Panorpa, but especially distinguished by the form
of their posterior wings, which are many times longer
than the body, very slender, and more like feathers

than wings. The species are found in Portugal and
Africa ; the type of the genus being the Panorpa
coa of Linnaeus, having yellow wings, with black

spots. The writer possesses several undeseribed

species from the Cape of Good Hope ; and Dr. King

has informed him that he is preparing a monograph
upon the group, in which the Berlin Museum is very
rich.

NEMOSOMA (Desmarest). A curious genus
of coleopterous insects belonging to the group termed

Xylophaga (or wood-eaters) by Latreille, and placed
in the family Eiigidce (which see for some observa-

tions upon the natural situation of these insects).
The body is long, slender, and cylindric ; the head
notched in front ; the mandibles strong and protruded ;

the tarsi long and slender. There is one species of

this genus, N. cylindricum, a pretty insect of small

size, found, but very rarely, under the bark or stumps
of trees, palings, &c.
NEOTTIA (Swartz). A genus of curious her-

baceous plants, natives of many different parts of the

world. The flowers are gynandrious, and of course

the genus belongs to Orchidece. Two of them are

natives of Britain, viz. N. nidus avis, bird's-nest orchis,

and N. spiralis, ladies' tresses of English botany. The
first is found in damp woods, and the second on chalky

pastures.
NEPENTHES (Linnams). A genus of two

species of curious half-aquatic Chinese plants, be-

longing to the natural order Cytinece. These plants are

remarkable for having the points of the leaves formed
into pitchers of a considerable size, with a neatly-
fitted lid, with a hinge. They are cultivated as cu-

riosities in our stoves, planted in turfy-peat soil, with

the pot constantly kept in a pan of water, and in a

pretty high temperature.
NEPfD^E (Leach), A family of aquatic hemip-

terous insects, belonging to the section Hydrocorisa
of Latreille, having the antennae minute, and in-

serted beneath the eyes, by which they are con-
cealed from above ; the tarsi are composed of two

joints only ; the eyes of large size ; the anterior legs
in the form of a claw, the femur being large, and
channelled on its under surface, in order to receive

the interior part of the tibiae, which shut upon it in

the same manner as in the Mantidce ; the tarsi are

very short, and sometimes connected with the tibia1

,

so as to form one piece. This structure indicates the

raptorial character of the family, which consists of

insects of large or moderate size, which are all inha-

bitants of the water, and which feed upon other

aquatic insects, which they seize by the assistance of

their fore legs, and convey to the mouth, which con-

sists of a short, but acute and strong articulated pro-

boscis, with which they are enabled to inflict a smart

wound. The family corresponds with the Linnsean

genus Nepa, and which have obtained the name of

water-scorpions, in allusion to the form of the fore

legs, which are somewhat similar to those of the

scorpion. The genera of which this family is com-

posed are Galgultts, Naucoris, Belostoma, Nepa, and

Ranatra, and several others recently established by
Messrs. Laporte and Burmeister, the second, fourth,

and fifth, being inhabitants of this country. The

genus Naucoris is described in its alphabetical situa-

tion ; that of Bclostoma, Latreille, is distinguished

by having the abdomen terminated by two setse ; the

tarsi are two-jointed, and the antennae are dilated at

the side into a comb. This genus comprises several

exotic species of very large size, some of them being,
in fact, nearly six inches in expanse, as in Belos-

toma grandis, Fabricius. The genus Nepa, Linnaeus,

has the anterior tarsi composed of a single joint, and

the four posted or tarsi two-jointed ; the antennae
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furcate ; and the anterior femora are thick ; the ab-

domen is elliptic, and terminated by two setee. The

body of Nepa cinerca, Linnaeus, the type of the fa-

mily, is represented (with the limbs and anal setae cut

<>fi' near the base) in the article INSECT, vol. ii., p.

870, in which the respiratory apparatus of the insect

is exhibited from the invaluable work of M. Leon
Dufour. This insect is about two-thirds of an inch

long
1

, of an ashy colour, with the upper surface of the

abdomen red, and the anal setae shorter than the

body. This is a very common species, found in all

stagnant ponds, &c. ; it is very slow in its motions.

The eggs are of a curious form, each having a

series of terminal points, which bend upwards, and
form a kind of cup for the egg placed above (see

fig. 10, article INSECT, vol. ii., p. 834).
The genus Ranatra, Fabric! us, having the Nepa

lincaris, Linnaeus, for its type, is distinguished by its

very narrow form, the rostrum porrected, ana the an-

terior thighs long. The typical species inhabits this

country, but is a local insect ; it is about an inch long,
with the anal setae as long as the body. It is beau-

tifully figured, with its details, in Mr. Curtis's British

Entomology. We have met with it in considerable
numbers in one of the ponds on Wandsworth Common.
NERIN A. A genus of molluscs established by

De France, but reunited to the genus Ceritklum of

other naturalists.

NERITA (Linnaeus, Lamarck, Cuvier). The
true genus Nerita may be distinguished from the
Neritina by the following characters, independent of
its being a marine shell. It is solid, semi-globular,
concave beneath, and not umbilicated ; the aperture
is entire, semicircular; the summit very obtuse, left

side flattened and septiform, sharp, and often denticu-
lated ; the inner one slightly concave, generally with

granulations ; the operculum constantly calcareous
and subspiral, the summit of it marginal at the left

extremity, with one or two apophyses of muscular
adhesion on its posterior edge, opening as the animal

protrudes its body, and closely shutting when the
animal is at rest. These shells are never spiried, but
are variously striated or sculptured ; and Lamarck
distinguished them into the marine and fluviatile

species, on a consideration of the thickness of the

shell, which in the former is greater than in the latter,

and by the denticulated edge of the right side, which
does not exist in the second. We, however, agree
with those naturalists who derive a more constantly

distinguishing character from the external sculpture
of the operculurn a guide we have pointed out in the

leading article of CONCHOLOGV, as one to be depended
upon, but hitherto not sufficiently examined ; under
OPEHCULUM we shall enlarge upon this circumstance.
There are about nineteen species of marine Nerites,
and twenty-five species of fluviatile Nerites, or, as we
have separated them, Neritiiue. In the present genus,
as constituted by De Blainville, a well-defined

arrangement exists, including various genera of other

authors. The first division includes such as have

only one medial tooth on the left edge, called by
Oken Peloronta ; the second species have two teeth,
and the third three or four ; Lamarck's Neritina are

without any teeth. Another species forms Sowerby's
Pileolus. These molluscs principally inhabit the

Eastern and American seas and rivers, two only of

them being European. Fossil species are not numerous.
NERITINA (Lamarck). A genus of molluscs,

see the article NEKJXA, from which it was separated
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by Lamarck, on account of its being a fresh-water

shell, and the thinness of its texture. They are also

sometimes armed with long spine?, and variously
coloured externally.

NETTLE. See URTICA.
NEUROPTERA (Linnaeus). An order of winged

insects, belonging to the division having the mouth
formed with mandibles for mastication, and chiefly dis-

tinguished by the structure of the wings, which are

naked ; that is, not enclosed by elytra or tegmina,but
often having the anterior and posterior pairs of equal
size, and furnished with a great number of nerves,
which gives the wings the appearance, under the

microscope, of a piece of the most beautiful net-work ;

whence, indeed, the name of the order is derived,

neuron signifying a nerve, and pteron a wing ; the

membrane enclosed between these nerves is very fine

and transparent, often exhibiting a reflection of the

prismatic tints, or marked with spots or bands of va-

rious colours. The situation of these organs during

repose is various: in some they are horizontally ex-

tended at right angles from the body, as in the larger
LibellulidcE ; in others, as in the smaller species of

the same family, their inner surfaces are applied

against each other , whilst in the Perlidce they lie flat

upon the back, or are deflexed at the sides like the

roof of a house, as in Hemerobius, Psocus, &c. In

many species the wings are of equal size, as in the

dragon-flies, Panorpa, &c. ; in others the posterior

pair are considerably smaller than the others, espe-

cially in the Ephemerida ; in which, indeed, the

posterior wings occasionally are entirely evanescent.

In Nemoptera the posterior pair are much longer
than the anterior, and very slender.

These insects have the head of a large or mode-
rate size, the eyes, which are lateral, sometimes occu-

pying nearly the whole of this part, of the body ; the

ocelli are placed on the forehead ; the latter are, how-

ever, wanting in some species, as in Myrmelcon,
(hmijlus, &c. ; the antenna? are frontal, and of very
different forms, being very short, and resembling a

fine bristle, in the Libellulidce and EphemeridcB ;

long and clubbed in Ascalaphus and Myrmclton ; and

filiform or setaceous in the others, The mouth con-

sists of the ordinary organs composing a mandibu-

lated mouth, the maxillae being very robust, and the

tongue well developed, in the dragon-flies. In some

species, as the Pcriidce, Hemerobiidte, &c., the con-

struction of the trophi is almost identical with that of

the Orthoptera. In the Ephemeridce, which are destined

to live but a day in the final state, the mouth is rudi-

mental and almost obsolete. In the dragon-flies the

palpi are also very minute, whilst in the Myrmelco-
nidcc (hey are long and slender. In the Panorpida; the

front of the head is prolonged into a kind of rostrum,

at the extremity of which the trophi are placed.
The legs of these insects are of a moderate size,

flight being the chief mode of locomotion in the imago
state ; the legs do not acquire that degree of deve-

lopment which we find in some of the cursorial and

saltatorial species ; the tarsi vary in the number of

joints in the different, species, there being five in the

Hemerobii, Pcrla:, &c., four in the ItaphiduB, three in

the LibcllutcB. In all they are terminated by two

small hooks. The abdomen is long, cylindrical, or

compressed, with the segments distinct, and termi-

nated in the males of many species by hooks which

are employed during coupling. In some species both

sexes are provided with two or three very long and
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slender hairs or bristles, as in the Ephemera, whilst

the female Raphidia has a single long
1 and sword-like

appendage. In none of the species, however, do we
find any instrument acting as the sting of the Hyme-
noptern.

There is considerable diversity in the transforma-

tion of this order ; the larvae are hexapod, and very
variable in their habits and habitations. Many of

them reside in the water, where they are either pre-
daceous or vegetable feeders, some few feeding upon
decayed plants, others in holes which they form in

<he sand. The majority are carnivorous, and feed

upon other insects ; the aquatic species are provided
\vith an apparatus for obtaining a supply of fresh air,

which has some resemblance to lateral series of ex-

ternal gills, but which are, in reality, the tracheae

greatly dilated externally. The pupce are as active

as the larvae in the dragon-flies and some other

species ; but in both these states of these insects

the rnouth undergoes a remarkable modification

of form. In the Ephemeridee there is another

curious modification in the transformations, as de-

scribed in our article upon that family. In some
the pupa state is inactive, and enclosed in a cocoon
formed by the larva?, as in Hemcrobius, Myrmeleon,
&c. The Termitidce, or white ants, offer as curious

an instance of departure from the type of the

order as do some of the Apidte in the order Hymc-
tioptcra, there being three kinds of individuals exclu-

sive of the active larva? and pupas. The transfor-

mations of Panorpa are unknown. In the imago
state the duration of life is variable, some species,
as many of the Ephemera, being but the creatures of

a day, or even still less. There is also very consider-

able diversity in the size of these insects ; some of the

Libelhdida; being amongst the largest of our insects,

whilst some of the Hemerobndee or Psocidis are very
minute, but not so minute as the smallest Hymenop-
tera or Coleoptcra.

From the considerable variation, both in structure

and transformations of these insects, there has been a

considerable diversity of opinion relative to the ex-

tent of the order, the Libellulte and Ephemerae,

having an aquatic pupa, being regarded by some
authors as the types of distinct orders. The same
has also been maintained respecting the Termitidce,

or white ants, and the caddice flies (Phryganeae),
which last have been formed by Mr. Kirby into the

order Trichoptera, whilst by Latreille, the order is

maintained in its Linnaean extent. We have adopted
the views of modern English authors, separating only
the Phryganeee. The order is therefore divisible

into sections, which exhibit the following succession

of natural relations founded upon the habits and
transformations of the groups: I. Carnivorous in-

sects, having aquatic larvae and active pupae, bearing
a certain resemblance to the imago ; '2. Carnivorous

insects having terrestrial or aquatic larvae and incom-

plete pupa? ; 3. Carnivorous or omnivorous insects,

terrestrial in all their states, and having active pupae

differing from the imago only in wanting wings.
Latreille, by introducing the Phrygancce into the

order (and which correspond with the Ephemerae in

the aquatic habits of the larva; and the rudimental

structure of the mouth of the imago, and forming

together Dnmeril's family Agnatha or Buccelles) adds
a fourth group of herbivorous insects, with aquatic
case or caddice-forming larva?, and inactive, incom-

plete pupa; ; terminating the order with those species

of Phryganece which have the wings very slightly

reticulated, resembling, in many respects, some of the

least perfectly organized Lepidoptera. This last

relationship is admitted by most recent authors, so

that the neuropterous insects may be arranged with

the Trie*)optera on one side, leading to the Lepidop-
tera, whilst, on the other side, they are allied to the

Orthoptera, as above noticed ; the Trichopte.ra again
are allied to the Tenthredinidce in the order Hi/mr-

noptera, which renders it impossible to place these

orders in a continuous series in regard to their affi-

nities.

The order Neuroptera is divisible into the follow-

ing sections and families.

1. Subulicornes (Latreille). Having the antennae

minute and setiform, with not more than seven

joints ; eyes large ; ocelli two or three ; larvip

aquatic ; pupa resembling the larva ; imago
aerial.

A. Odonata (Fabricius). Wings of equal size ;

mandibles very large ; respiration of the larva

anal. Genus, Libellula (Linnaeus).
B. Anisoptera (Leach). Posterior wings small ;

mandibles rudimental ; respiration of the larvae

by means of lateral pseudo-trachea
1

. Genus,

Ephemera (Linnaeus)..
2. Filicornes (Latreille, Planipcnnes, Regne Ani-

mal). Antenna? long ; filiform setaceous or

clavate, much longer than the head ; multi-arti-

culate ; eyes moderate ; ocelli sometimes want-

ing ; larvae generally terrestrial.

A. Tarsi five-jointed. Linnaean genera, Pa-

norpa, Myrmeleon, Hemerobius.

B. Tarsi four-jointed. Linnaean genera, Ra-

phidia, Ternies.

C. Tarsi two or three jointed. Tennes, Psocus,

(Latreille).
D. Tarsi three-jointed. Genus, jP7#(GeorTroy).

Each of which genera constitutes the type of a

modern natural family.
NICAN I A. The late lamented naturalist and

amiable man, Dr. Leach, constituted this genus, in

consideration of the peculiar formation of the hinge,
and its manner of interlocking the valves-. This

mollusc is, however, now placed as a species of the

genus Venus, the animal not differing sufficiently from

it. The philosophical and accurate views of Dr.

Leach sometimes led him into distinctions occasion-

ally too nice in the classification of testaceous mol-

lusca. This is no fault in principle, but leads to

great inconvenience, by the multiplication created in

the number of genera.
NICOTIANA (Linnaeus). A genn< of herbaceous

annuals, mostly natives ot Aineiica. The flowers are

pentandrious, and the genus belongs to Solanece.

Few plants have been more regarded than the N.

tabacum, for an account of which see TOBACCO.

NIGHTINGALE (Motacilla luscinia, Linnaeus;

Curruca luscinia, Bechstein). Under the word SYL-

VIADA;, in the alphabetical order, there will be found

a general notice and arrangement of those small

forests birds, chiefly summer visiters, which make the

early part of the season so cheerful, especially in the

southern and warmer parts of Britain ; but the night-

ingale has been so long celebrated, and is so local as

a British bird, that we shall insert a very brief notice

of it here, including some extracts from Bechste'm's

Cage Birds, because in Germany, where he observed

and studied, nightingales are much rnorc common,
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ad singing birds of all descriptions much more
attended to, than they are in this country.

The nightingale is a bird of many names, and
some others of the migrant birds of song are called

nightingales, or, at least, by the popular names which
the nightingale receives in different parts of the

world. It is the Philomela of the ancients ; that is,

the bird that "
loves darkness." This love of dark-

ness is, however, not absolutely correct. During the

period of its natural song, the nightingale does indeed

sing later in the evening and earlier in the morning
than any of its fellow-choristers of the grove ; but

there is, in some places at least, a silent hour or two
in the dead of the night when the voice of the

nightingale is not heard ; but it always begins be-

tween dawn and sun-rise, and generally very near

the first. It does not appear, however, to be partial
to the chattering notes of many other birds. In the

early time of fine summer mornings nothing can be

more delightful than the rcvelliu of the nightingale,
when one is lying quietly in bed, with the window

open, and no sound heard save that of the bird. The
volume which it pours forth upon these occasions

appears absolutely to make the air shiver and thrill,

even tliough the songster is a furlong or two distant ;

and if two or more, posted in different parts of the

grove, sing against each other, as is very often the

case, their songs, which fall upon different parts of

each other like a glee set for several voices, have a

very pleasing effect. What may be the signal for

nightingales giving over their song in the wild woods,
we have had no means of ascertaining; but, in those

which frequent groves surrounded with houses we
have generally, if not invariably, found that the chat-

tering of the house-sparrows puts an immediate stop
to the music of the nightingales, even while the

nightingales are in the woods, and the sparrows on
the house-tops. We do not, of course, pretend to say
that the din of the sparrows is the real cause of the

silence -of the nightingales, or that there is any tend-

eiu'v on the part of the latter to scorn the contest

with such tuneless chatterers ; but we have observed
the fact during a succession of too many mornings
for its being merely accidental in any one of them.
It seems, indeed, that, however the aversion mav
operate, there is an aversion to singing, in a state of

nature at least, in nightingales, if they have not all

the song to themselves. We have heard them put to

silence by a wild duck, scared from the ground within

their heaiing ; and they do not sing when the ind

is so strong as to rustle the leaves and shake the
branches against each other, or when the rain falls in

heavy drops, and makes its well-known pattering
sound. In some situations, at least, the singing at

night is prolonged into greater darkness than that at

which the morning song commences ; but this, ofcourse,
differs according to circumstances. While these birds

continue their notes (and during the hours of song
there are but few pauses), it is clear that they can
n-either seek food for themselves, nor contribute
either to the nourishment or the accommodation of
their young. How much of the duty of attending
to these may devolve on the female nightingale we
cannot say ; but it is by no means unlikely that their

songs, as well as those of many other birds, are
delivered for the purpose (not with the intention on
their part) of stimulating the female to the energetic
performance of some duties. They are certainly not
mere love-notes, affecting the nuptials of the birds,

and nothing more ; for they extend over imich of the

hatching time, and do not cease when the young have
broken the shell. Singing birds, from their numbers,
the variety of their notes, the seasons with which

they are associated, and a variety of other circum-

stances, which, though they do not come within the

j category of mere calculating economy, have yet a

I
wonderfully rousing effect upon the minds and the

activity of mankind, are highly interesting creature?.

Their singing is the most interesting circumstance
about them ; and therefore it were highly desirable

that those who have opportunity, inclination, and

leisure, for studying the manners of birds in some-

thing like a satisfactory way, should pay particular
attention to how the female bird is employed whoa
the male bird is engaged in what may be called the

family music. It has been observed that the females

of various other birds are strongly excited by the

voices of the males when there can be no possible
influence of pairing in the case. The crowing of the

common domestic cock, or of any other of the galli-
naceous birds, is not a love-note, but rather a song-
of triumph for the overcoming or avoiding of some
real or apprehended danger. The love-notes of that

order of birds are soft and low ; and it is probable
that those of most other birds, and of mildly-disposed
animals in general, are of the same character. The
loves of the cats, indeed, seem, as Bottom says, to be
the enactment of " a part to tear a cat in ;" though
that is not exactly the result. We are but little

acquainted with " the loves of the lions," but it is

not probable that roaring at the "top of his bent"
is even the lion's mode of courtship.

This is a very curious subject altogether, arid one
to which nobody has yet done anything like justice ;

and justice cannot be done to it without a great deal

of the most close and judicious observation, without

which mere speculations would avail but little. There
is no doubt that the working out of results in natural

history must be in great part speculative, as is the

|

case in everything else ; but this speculation must
follow the observation of the facts, and not go before

it. To return, however, to the analogies of the birds.

Many persons must have observed the absolute in-

spiration, as it were, with which a brood hen is stimu-

lated to courage by hearing a cock crow in the-

moment of danger. A brood hen is naturally brave

enough ; but the sound of the crowing transports her

into a perfect fury, even when her maternal attach-

ment is still wholly absorbed by her young brood ;

and it is by no means improbable that the notes of

the singing birds may, in part at least, answer some
such purpose, though their enemies, at least when

i in the trees, are much less formidable, even in pio-
j portion, than those with which the hen has to contend
in the protecting of her chickens.

Naturalists have not been wanting who have ad-

vanced the opinion that there are more species, or,

at all events, varieties of nightingales, than one ; and

that, besides differences of colour and size, there are

day-singers and night-singers, as distinct varieties,

which continue their different hours of song at least

for two or three generations. Now, the differences

of colour in nightingales are never very great ; and
the differences of the two sexes in this respect are less

than perhaps those of any other song birds ; so that

it is probable that these, as well as the slight dif-

ferences of size, are occasioned by differences of

locality ; for there is scarcely any species of bird
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which does not show more differences in this respect
than the nightingale.

It' we can draw any conclusions with regard to the

habits of birds in a state of nature from what we can
observe in a state of confinement, we should not be

inclined to reckon the nightingale as coining under
the description of a night bird in any of the ordinary
senses of that term. In confinement it is so far from

being a lover of the dark, that it is impatient of a

dingy or gloomy apartment, and it is equally impa-
tient of impure air the favourable spot for its cage
being a cheerful one near an open window ; and it

languishes in health, and the colour of its plumage
fades, if it is kept in the dark. These are certainly

anything but characteristics of a bird which loves

darkness, though we never can draw perfectly satis-

factory conclusions from observations made upon
birds unnaturally kept in cages, because in this state

those seasonal changes which have so powerful an
j

influence in the economy of the bird do not, and can- '.

not, operate. If the bird is, like the nightingale, a
j

migrant, the cutting it off from its migration, and its !

changes of climate, must, to a considerable extent,
affect the whole of its economy, because there are

circumstances in the transference of the bird from
climate to climate which cannot be compensated by !

any regulation of artificial temperature. There is

also the grand change from the free air of heaven
to a grated prison in a limited apartment, and this

'

would be of itself enough to change the habits of

most animals. If, therefore, we wish to obtain correct

knowledge respecting the nightingale of nature, we
i

must observe it pursuing its natural instincts in its
'

own way.
The peculiar manner in which the nightingale is

'

localised shows us that natural circumstances have
fur more influence upon it than they have upon most
other birds which pass over the same range in their ;

migrations. Most of our other summer birds, in so

far as they do come, come pretty indiscriminately to

surfaces of which the sub-soils are different, though
each bird selects a particular kind of surface, or

surface-vegetation, as more exclusively and appro-
priately its own. The nightingale, however, misses

large patches of those countries which it visits in the

summer, and there is always something peculiar in

the subsoil of these places. It is rare upon the clays,
and never found upon the moor or the marsh, though,
in situations favourable to it, it is most plentiful near
the banks of streams and rivers. It does not appear,
however, to have any particular partiality for the

water, but only for the rich and close vegetation
which is found near the banks of streams, and other
clear and wholesome water, or perhaps rather for the

insect food with which such places abound.
It. is not a bird of the depths of the tangled forests,

or found far in the interior of an extensive wood.
The air of such a situation is neither favourable to

the nightingale nor to that upon which the nightingale
feeds ; and it is o.ne of the striking adaptations in

nature that the effect of natural circumstances upon
a bird is to impel it to that place where its food is

best and most abundant ; and such is the power of

this, that there are some birds sent full five thousand

miles, and back again, in the course of every season,

chiefly by this means.

They appear to migrate farther northward in lati-

tude in proportion as the summer is more dry ; for

they reach much farther north in continental Europe j

than they do in Britain ; and farther still in Siberia
than in western Europe. With us they do not reach

any part of the country which can be considered

decidedly hilly, and rainy in summer ; and the places
which they miss, or where their numbers are com-

paratively few, are always more subject to showers
than those in which they are abundant. In those

parts of England where nightingales are most com-
mon, and where the soil and the surface are a good
deal diversified, places may be observed ts which
summer clouds frequently find their wav, and pour
down rain when there is none in richer places at no

great distance, and it will be found that the song
of the nightingale is very rarely heard in those places,

though it may be abundant a very little way off. In

this way the nightingale becomes a very excellent

index to the summer character, at least of those

districts which it visits ; and, as the summer charac-

ter of places is really the important one, the nightin-

gale is of no inconsiderable use as a guide in topo-

graphical knowledge. In districts near London, the

cold gravel-caped heights, the clayey bottoms, which
retain stagnant water, and close woods of consider-

able extent, are the chief places which attract the

summer showers, and they are places of which the

absence of the nightingale gives warning.
It is quite natural to expect that we should get

some topographical information from this bird, be-

cause it appears to be one of the most sensitive of

the feathered race that journeys into such climates

as ours ; and what we see on a small scale in our own
diversified country, we can infer on a large scale with

regard to foreign countries. Nor is it difficult to see

the reason why the nightingale should avoid places
where there is much humidity, and where the ground
is sterile if high, and the vegetation is rank if low

lying. Soft caterpillars and soft insects are the princi-

pal food of the nightingale ; and these are always abun-
dant in proportion as, with an equal store of vegeta-
tion, the place or the season is dry. The winds, or more

strictly speaking the weather, during which the leaves

of our trees arid hedges suffer so much from the larva;

of insects, are always dry ; rain coming in time in a

great measure prevents the injury, and checks it evpn
when it has proceeded to rather serious lengths. On
these, and many other points connected with the pro-
ductions of the earth, the places most favourable for

those productions, arid their healthiness or unhealthi-

ness during the particular season, the song of the

nightingale may thus be turned to an artificial me-

mory of no small value ; and while its evening or its

morning notes delight our ears, we may readily make
it the means of informing our minds. With us the

nightingale does not make its appearance very early,

neither does it stay very late. The time differs a

little with the season in every country ; and the more

northerly the country is, the arrival is always the

later and the departure the earlier. Of course, the

variations of the different years alter the time of the

coming of this, and of all migratory birds ; but, in

those which stay for so limited a period as the night-

ingale, the extreme limit of the variation in time docs

not generally exceed a fortnight or three weeks.

Thfy arrive in Italy generally during March, in

the middle of Germany about the middle of April,
in England towards the end of the same month j

and they generally reach the extreme limit of their'

migration before the middle of May. In departing
southward, September may be said to answer to April,



NIGHTINGALE.
only reversed in the order, and October answers in

the same manner to March. Some, however, linger

beyond the general time of departure ; but these

may be regarded as strays, probably of the latest

broods, which rarely, if ever, survive the winter in

those countries where they have been left.

When the nightingales first arrive they do not

resort to the groves, copses, and thickets, at least for

a few days, but remain on the open ground in the vi-

cinity ; audit is at this time that they are most easily
taken by the bird-catchers. It is said, however, that

the female redstart is often captured and sold for the

male nightingale ; and thus, though the purchaser

gets a bird certainly, he gets one which will not dis-

turb him with its songs.
The general opinion is that every nightingale

returns to the place where it was produced, if it sur-

vives the fatigues and casualties of the journey.
This is extremely probable, because we believe it is

the case with most birds ; and if the actual locality
has been so changed during their absence as to be-

come unfit for their habitation, they choose a new one
as close to it as possible. If the paternal domain is

of limited extent, and the old male and his progeny
return together, battles are said to ensue, in which
the young males are generally driven off; but if, on
the other hand, the accommodation has been im-

proved so as to afford room and food for all, the old

bird becomes the founder of a colony.
The nesting, and the appearance of the young birds,

are so well described by Bechstein, that we shall quote
the passage :

" The nest is in a grove or shrub-

bery, among thick branches in a thorn-bush, or the

trunk of a tree tangled with climbing
1

vegetables, and
even on the ground if there is sufficient cover for it

there. Its form is simple and inartificial, dry leaves

on the outside, hay on the inside, and fine roots, with

the hair of animals, are all the apparatus. The female

lays from four to six eggs, of a brownish green, on
which she sits a fortnight. The young are fed

with small caterpillars or butterflies. As the low po-
sition of the nest exposes them to become the prey
of carnivorous quadrupeds, they soon quit it, even

before they can fly. Their plumage before moulting
has no resemblance to that of the old birds, except
the red of the tail ; the upper part of the body is of

a reddish grey, spotted with yellowish white on the

head and coverts of the wings ; the under part is of

a rusty yellow, spotted on the breast with dark

brown ; but after moulting the resemblance is so

close that they can hardly be distinguished. If,

therefore, any of these birds are caught towards the

end of summer, they are carefully examined on the

back of the head, round the eyes, and under the beak

and neck, for, provided there remains in these places
a small feather, or mere yellow point, it is sufficient

to indicate that they are young. As these are the

only means of judging, if no marks appear it is ne-

cessary to wait a few days till the bird begins to sing.

This, however, is not a sure sign, as the young
females sing as well as the males till the mouth of

April, though in a weaker and more unconnected

way, and without so visibly swelling their throats
;

it

is by these nice observations that connoisseurs suc-

ceed in distinguishing them. It may also be re-

marked, as a hint to those who wish to rear nightin-

gales, that, when in the nest, those which are marked
with white, and especially those which have a white

throat, are males ; the reddest and brownest being

always females. The young, when taken, are fed

with ants' eggs mixed with white bread, grated and
moistened. The males begin to warble even before

their tails are quite grown ; if the father and mother
are taken at the same time as the young ones, they
will, when caged, continue to feed them as before.

It is said that nightingales sometimes build in the

bird-room ; this, however, can only succeed by giving

up to a tame healthy pair a whole room, in which a
sort of grove should be formed of branches." Cage
Birds, pp. 2967.

While engaged in the work of incubation, the

female nightingale is represented as being a very
close sitter, and not leaving her eggs more than once
in the course of the day. Indeed, this single quir-

ting of the nest seems to have for its object the pre-
servation of the bird's health by exercise more than

the mere finding of food. The male is understood
to carry food to the female during this time ; and to

do it much more during the day than during that

part of the night which is silent, at least with many
of these birds. The nest is, however, generally

placed in a secluded situation ; and the birds, alter

they once betake themselves to their nesting-places,
are so much concealed, that very little is known re-

specting them. They are understood, however, to

be very \oracious. They are known to be so in con-

finement ; and consequently the finding of their own
food, and that of their young, not only costs them a

great deal of labour, but is very serviceable in de-

stroying insects and their larva;. They are particu-

larly fond of the soft larva? of the smaller ground-
beetles, and also of the pupae of ants, which are vul-

garly termed ants' egg?, and collected on the conti-

|

nent as a sort of article of commerce in those coun-
tries where nightingales are eagerly sought after.

Nightingales may be procured at three different

times of the year. The first is on their arrival, and
before they betake themselves to the cover of the
woods and copses. The males come earliest, and
are boldest ; and they are very readily caught by
those who practise the art of bird-catchm?. The
next time of capture is from the nest, which requires
a good deal of practice, and succeeds best at those

times when the male is sing-ing; but the young birds

are delicate, and should not be removed too early.
The last time of catching is just before they depart
in the autumn ; and at this season birds of the year
are most frequently obtained.

In Britain nightingales are not very often kept in

a state of confinement, because it requires a verv

strong passion for captive birds to overcome the
trouble of attending to them. In Germany, however,
where the attending of them is much more a sort of

trade, they are often kept for a great number of years ;

Bechstein mentions five-and-twenty in one instance.

In that country, or at least in some places of it, the

taking of nightingales is prohibited, though probably
more of them are taken in it than in any other coun-

try ; and near the shores of the Mediterranean,
where small birds are much in request as articles of

food, nightingales are not unfrequently eaten.

In confinement nightingales sing for a much longer
period than they do in a state of nature, sometimes

continuing their notes from autumn till spring ; for it

very often happens that confinement changes entirely
the season of song in birds, and especially in mi-

gratory ones.

The various methods of rearing, teaching, and
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managing nightingales, do not so strictly belong to

the proper natural history of the birds as to the par-
ticular art of the bird-fancier, and, therefore, those who
wish for information on those particular birds will

naturally seek for it in the various works devoted to

the art. We shall therefore only farther notice very

shortly the appearance of the birds, so that any one
who chances to see a nightingale may know that

it is one, and learn in how very sober a dress the

sweetest songster of the groves is clad. The an-

nexed cut will give some idea of the general shape
of this songster.

The size of the nightingale varies a little, but its

length is in general about five or six inches, of which
the tail takes up rather more than two. The tarsi

are long, adapting the bird for rather vigorous hop-
ping along the ground, upon which a considerable

portion of its food is found, both by poking and by
scraping. Its bill is more than half an inch in length,
and very slender, of a dull brown colour, but with a

yellowish tinge at the base of the lower mandible,
and the tarsi and toes are nearly of the same colour.

The upper parts are yellowish-brown, with traces of

reddish and sometimes greyish colour. The principal

quills and larger coverts of the wings are dusky brown,
with a reddish tinge on the margin of the feathers ;

and the tail, which is slightly forked, is darker brown,
and more inclining lo rod. The sides of the neck,
the ear-coverts, and the flanks, are pale ashen-grey,

passing into white on the throat and the middle of

the bell}
r

; and a very obscure dusky mark proceeds
from the gape at each side toward the neck, and these

pass into pale ash-grey on the breast, dividing the

greyish-white on the throat from that on the belly.
None of the colours are by any means decided ; and
there is nothing striking in the appearance of the

bird. The female is but little different ; but the tarsi

are rather shorter, the head rounder, the eyes
smaller, and the throat not so white.

Though nightingales feed chiefly, if not exclusively,

upon animal matters during their breeding season,
and though in consequence of this, independently of

their delicate constitutions, they could not, in all pro-

bability, endure the winter with us, or indeed in any
part of Europe, yet they are not absolutely confined

to animal food, but betake themselves to soft berries

for a supply before they leave the country, as is done

by many others of the summer birds of song. When
this is the case, they of course become, to a very con-

siderable extent,, tree-birds ; but, in their charac-

teristic season, they find great part of their food upon
the ground, though they also pick many caterpillars
from the leaves of the trees.

Though the nightingale is exclusively a bird of the

eastern continent, to which nothing corresponding is

found in America, yet, with the local exceptions t'

which we have alluded, it is pretty generally distri-

buted over that continent, being found as far as- the

islands of Japan. In every land where it is met
with the nightingale is a favourite with the people

generally, and especially with the poets. The old

story of its song being a lamentation uttered by the

female when deprived of her mate is of course too

ridiculous for requiring any fornutl refutation at the

present day ; but still, as there are a good many
people fond of poetry, and but little conversant with

natural history, and as birds, especially singing bird?,

are favourite themes with poets, it may not be arniss

to put such in mind that the nightingale never sings
in sorrow ; that though the female does sing, it is but

rarely, and in strains far inferior in power and com-

pass to those of the male bird, which is always tho

nightingale of ordinary admiration and poetic de-

scription.
The music of birds, we need hardly say, is almost

entirely produced at the bronchial end of the wind-

pipe ; and the muscles which give motion to that

organ in the male nightingale are larger and more

powerful, according to his size, than those of any
other bird. The song of the female is also much
finer than that of the female of any other warbler ;

and it is worthy of remark that the female is more like

the male in the nightingale than in any other species.
These great powers of song have not been given to

the nightingale without an inclination on its part to

put them into vigorous exercise. We have already
mentioned the tendency which the chattering cries

of less tuneful birds have to silence the nightin-

gale ; but it is evidently not from the love of silence,

but from the want of sufficient stimulus in the rival

sounds, that the nightingale abstains from singing on
these occasions. In its native groves the nightingale

rarely, if ever, sings against any other species of bird ;

and song-birds in general do not sing against those

which have notes inferior to their own, though most,
if not all of them, are prone enough to contend with

superior songsters, especially if there is much resem-

blance between the songs and the localities of the

birds. This propensity is of great advantage in the

teaching of singing-birds, because, to the full extent

of their powers, proper training enables them- u>

imitate either the notes of birds naturally superior, or

the notes of human music. There are many instances

of the contention of nightingales for the palm of

victory with human musicians ; and these are re-

corded of nightingales in so many countries, that

there can be little doubt of their truth. Bartolomeo
llicci calls on the nightingale as evidence of the

great superiority of Silvio Antoniano, as an impro-
visatore, accompanying his spontaneous verses on the

lyre when under the delightful temperature of au
Italian evening sky. Silvio was charming the ears

of the listeners by a very superior specimen of

his art : a nightingale, attracted by the tones, perched
close by, and sung in concert or in rivalship with the

poet ; upon which Silvio broke into an impassioned
strain in praise of the nightingale, and touched his

lyre with an effect which was perfectly magical. A
similar occurrence happened at the Jardm des Plantes

in Paris, although, as the human musician there was

no improvisatore, the nightingale got no song of

praise lor its exertions. M. Gerardiu was sauntering
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hi the garden on a fine evening, at that season when
the nightingales are in most powerful song, and

listening with delight to two which were singing against
each other in the trees near him. He took his

German flute, and, touching a few passages in tender

airs, approached the spot whence the songs of the

birds came. At first they were silent ; but he con-

tinued, and, before long, they accepted his challenge,
and sung in a higher key than that in which he
touched the flute. Gerardin raised his key a third,
and instantly the birds raised their notes, still keep-
ing above him. He then raised it an entire octave ;

but, without hesitating a moment, the nightingales
raised their notes still higher, and Gerardin, acknow-

ledging that he was vanquished, put up his flute, and

lingered to enjoy their song of victory.
In Moscow, at least before the conflagration of

that, city, which may have changed the eastern cha-

racter of mingled palace, and paradise, and hovel,
which it formerly exhibited, nightingales are tamed
and taught in great numbers ; and Dr. Clark states

that what with the tamed birds, what with the

wild ones singing in rivalship from the gardens and

groves, the streets of Moscow were vocal with night-

ingales, as completely and as long continued during
the night, as if they had been the groves of Italy, or

the rose-clad bowers of Persia. In the last men-
tioned country, the nightingale is an especial favourite.

The Persians are not only a highly poetical people,
but their sylvan poetry is of a high and exquisite
character. They therefore introduce the nightingale
(the Bui bul in their language), more frequently than
the poets of any other land. These allusions to it

are natural too, and partake little of that romance
which our poets have borrowed from the fables of the
ancients. The late Sir William Jones is a most com-

petent authority in all which relates to the poetry and
music of the East, especially of Persia ; and the fol-

lowing short quotation from him will show that the

nightingales of Persia are equally disposed to imitate

or contend with choice music, as the nightingales of

countries farther to the west. " An intelligent Per-

sian," says Sir William, in his Dissertation on the
Musical Modes of the Hindus, "declared he had
been more than once present, when a celebrated

lutanist, surnamed Bul bul (the nightingale), was

playing to a large company in a grove near Schiraz,
where he distinctly saw the nightingales trying to vie

with the musician ; sometimes warbling on trees,
sometimes fluttering from branch to branch, as if they
wished to approach the instrument, and at length drop-
ping on the ground in a kind of ecstacy, from which they
were soon raised, he assured me, by a change in the
mode." It would be easy to fill volumes with well

authenticated anecdotes, and impassioned descrip-
tions of this charming songster ; but the above must
suffice for our purpose.
THE GREATER NIGHTINGALE. (M. Liiscinia ma-

jor, Linnaeus ; C. Philomela). The above description
applies chiefly or exclusively to the common night-
ingale of the species which visits England and the
west of Europe ; but there is, in the eastern parts of
central Europe, one which has been considered as a
different species, and that for the reasons following :

it is larger than the other, being an inch longer in the

body, half an inch longer in the tail, having a larger
head and stronger bill, and different in its colours and
its song. In this one the upper part of the body is

dusky brownish-grey, the white on the throat has a
NAT. HIST. Vor.. III.

dusky black border, the breast is brown mottled with

darker, the belly is dull white, and the wings and tail

are deeper brown than those of the common nightin-

gale.

Altogether this seems a stronger and more vigo-
rous bird than the common nightingale ; and the

notes of its song are so loud that it can hardly be

tolerated in an apartment, except by those who are

passionately fond of birds. Altogether its song is far

inferior to that of the other, notwithstanding its ear-

piercing loudness ; and it is liable to break offand jar,

and not bring its melodies to those fine trills and caden-

ces which are so pleasant in the song of the common

nightingale. There is no particular mention of this one

in the south of Europe or the East ; and Austria and

Poland seem to be the countries in which it is most

abundant, though Hungary on the east, Bohemia on the

west, and partially also some parts of Saxony, are in-

cluded within its range. It is most plentiful near the

banks of the rivers in Hungary, and those of the

Vistula in Poland. It is said to be more numerous

there than the common nightingale, though its song
is inferior to what it is farther south. No mention is

made of the occurrence of this bird on the north side

of the Baltic, it has not occurred in Britain even as a

straggler we believe : and we are not aware of its

having occurred even in France. It thus seems pe-
culiar to a certain longitude in Europe, and is proba-

bly not so migratory in latitude as the common species ;

but of its manners, if they differ from the manners of

the other, nothing is known with certainty. The
difference in appearance between them seems of itself

scarcely sufficient to constitute a specific difference ;

and as for the difference of song, one would require
to hear the two birds before absolutely deciding be-

tween them. In order to enable the curious among
our readers to do this, we shall quote the literal trans-

lations of the t\vo as given by Bechstein, who, as

he endeavoured to make a sort of language for them,
is perhaps to be preferred to those who have mea-

sured their powers by the gamut of music. The

song of the common nightingale, says Bechstein,
"

is

so articulate, so speaking, that it may be very well

written," (of course he writes it well).
" The fol-

lowing is a trial which I made on that of a nightin-

gale in my neighbourhood, which passes for a capital

singer :

Tiou, tiou, tiou, tiou.

Spe, tiou, squa.

Tio, tio, tio, tio, tio, tio, tio, tix.

Coutio, coutio, coutio, coutio.

Squd, squd, squd, squd.

Tzu, tzu, tzu, tzu, tzu, tzu, tzu, tzu, tzu. tzi.

Corror, tiou, squa pipiqui.

Zozozozozozozozozozozozo, zirrhading !

Tsissisi, isissuisisisinisis.

Dzorre, dzorre, dzorre, dzorre, hi.

Tzatu, tzatu, tzatu, tzatu, tzatu, tzatu, taatu, dti.

Dlo, dlo, dlo, dlo, dlo, dlo, dlo, dlo, dlo.

Quio, Ir rrrrrrrr itz.

Lu, lu, lu, lu, ly, ly, ly, ly, lie, lie, lit, lit.

Quio, didl li liilylie.

Hagurr, gurr quipio .'

Coui, coui, coui, coui, qui, qui, qui, qui, gai, gui. gui, gni.

Goll goll goll goll guia hadadoi.

Couigui, liorr, ha, diadia dillsi .'

Hezezezezezezezezezezezezezezezeze couar Iin dzn liai.

Quia, quia, quia, quia, quia, quia, quia, qnm, ti.

Ki, ki, ki, to, 'io, 'io, loioioio ki.

Lu ly li le lui la leu Io, didl 'io quia.

Kigaiguigaigaigaigaigai guiagaignifai toiiinr duo Jizo pi.

X
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The following is the song of the other one :

Guia, gu, gu, gu,

Hajai, hajai, ttzu, ilzit, dzu, dzu.

Gorgut, gu&guigutguiguth.
Hoa goigoigoi gui.

Dzicka, dzicka, dzicka.

Davitt, davitt, daoilr.

Gogoch, gogock,

Guedum, guedum, gue.dum, guedutn, gueti !

Gui, goi, goi, goi, gnirrrr.

Golka, golka, golka, golk.

Hin, guiaguiaguiuguia.

Glockglockglockglockglockglock.

Gueai, gueaigueai gui .'

Goi, guaguaguagua guagui.

Heid, heid, heid, heid, hi.

Voi dada ! voi dado, .'

Gai, gai, gai, gat, gitirt, guirr.

Hoi, gueguegue gui.

Hoi goi !

NIGHTSHADE is the Solanum dulcamara of

Linnaeus, a common British weed found in hedges.
It is also called bitter-sweet, or felon-wood ; its fruit,

leaves, and stem being all poisonous. The Atropa
belladona is called the deadly nightshade.
NIPA (Rumphius). A genus of palms found in

the East Indies. It requires, in our stoves, a loamy
soil and strong moist heat.

NIPPLEWORT is the Lapsana communis of

Linnaeus, a common British weed, belonging to Com-

positce.

NIRMID^E (Leach). A family of apterous in-

sects belonging to the order Anoplura, and composed
of the various species of lice found upon birds, to

which they are exclusively attached, with the excep-
tion of one species found upon the dog. The mouth
is placed on the under side of the head, and composed
of two lips and two hooked mandibles ; the tarsi are

distinct, and terminated by two equal-sized hooks ;

the head is generally large and triangular, semicircular

or crescent-shaped, and occasionally with angular

projections. The sexes also differ in the size of the

head and the antennae. M. Savigny also observed a

pair ot maxillae with a minute palpus, hidden by the

lower lip, which has also a pair of palpi. The body
is small and depressed, of an oval or elongated form,

and often varied with spots of different colours.

Some of the species are very peculiar in their forms.

M. Leclerc de Laval informed Latreille that he had
discovered in the stomach bits of bird's feathers, and
hence he believed that this constituted their food.

De Geer, however, found the stomach of one of the

species filled with blood with which it had gorged
itself.- It is certain that they are able to live but a

short time upon dead birds, upon which they may be

seen crawling with an evident desire of escaping.
The family has found but few authors who have taken

any interest in its investigation. Redi, however, long
since figured many species in a rude manner ; and
more recently we find, in the posthumous work of

Lyonn'et, reprasentations of many others. Dr. Nitzsch

also has published an elaborate monograph in the

Magazine d' Entomologie of Germar ; and S. G.

Children, Esq., S.R., has just published descriptions
of some of the arctic species brought home by Captain
Back.
NISSOLIA (Jacquin). A genus of evergreen

shrubs and climbers, natives of South America ; the

flowers are diadelphous, and belong to Leguminosce.
The plants succeed potted in sandy loam, and may
be increased by cuttings.

NITIDULID^E (Leach). A family of coleopte.
rous insects belonging to the section Pentamera and

sub-section Cercophaga, having the body small and

generally shield-shaped, with lateral margins ; the

mandibles are notched at the tips ; the basal joint of

the tarsi often small ; the club of the antennae per-

foliate, two or three-jointed, and short ; the palpi

short, filiform, or but slightly thickened at the tips ;

the legs moderately long, and the tarsi pilose. These
insects are of small size, and frequent decaying animal

or vegetable matter, some species being found in

rotten bones, others in the damp matter which exudes

from the wounds of trees, others again in boleti and

fungi, and some under the bark of trees. This family
is nearly allied to the Silphidee, or carrion beetles,

the connection being satisfactorily established by the

genera Peldis and Thymalus. Some of the smaller

species frequent flowers, and these are of a metallic

colour ; the others are of obscure hues, but are often

varied with spots or markings. The family com-

prises the following genera : Thymalus, NitidultE,

Strongylus, Campta, Meligethes, Pria, Carpophilus,

Anisocerus, Cateretes, and Mecropeplus, all of which

are British. The typical genus, Nitidiila (Fabricius),
is distinguished by the sub-depressed form ; elytra
rounded behind ; sides of the thorax not depressed ;

and the third joint of the antennae larger than the

fourth. There are about twenty-five British species,

including N. depressa (Silpha depressa, Linnaeus),
which is of a brown colour, with black spots. It is

rather less than one-sixth of an inch long, and fre-

quents the bark of willow trees.

NITRARIA (Linnaeus). A genus of deciduous

shrubs found in the north of Asia, belonging to

Ficoidece. The species thrive in sandy loam, and

may be increased by cuttings. According to Sweet,
the soil should be impregnated with a little salt to

assist the growth, as they are maritime plants.
NIVENIA (Dr. R. Brown). A fine genus of

Cape plants, belonging to the fourth class of Linnaeus,

and to the natural order Proteacece. Generic cha-

racter : involucrum of four leaves, four-flowered, fruit

hard ; receptacle smooth and naked ; calyx in four

equal deciduous divisions; scales round the germen
free ; stigma clubbed and erect, nut swollen, sitting,

and entire at the base. These plants thrive in a

compost of loam, sand, and moor-earth, and require
careful draining, and to be kept in a dry airy part
of the greenhouse. They are propagated by cuttings,

but not in heat.

NOCCA (Cavanille). Mexican shrubs belonging
to Composites, formerly the Lagascas of Kunth. They
do well in the greenhouse.
NOCTUID^E (Stephens; NOCTILSLITES, La-

treille). A very extensive family of lepidopterous

insects, belonging to the section Nocturna, and dis-

tinguished by the elongated spiral tongue ; the palpi

sub-compressed, terminated by a small joint ; the

wings of moderate length, the anterior being sub-

triangular, and not convoluted when at rest ;
the body

thick, and covered with scales ; the antennae generally

simple ; the thorax often crested ; the abdomen
conical ; the nerves of the wings are very strong, and

the flight of the insects very rapid.
" The typical

groups of the Noctuidce? observes Mr. Stephens,
" as their name imports, fly only by night, and repose

during the day on the crevices of the bark of trees,

old walls, palings, &c., though others not only fly by

night, but during the afternoon and at twilight. The
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position of the wings during repose varies much ; in

some groups (as Triphcena, &c.) they are placed

horizontally, and closely applied to the body, giving
the insect a somewhat cylindrical form ; in others

(Catocala, &c.) they are also placed horizontally, but

somewhat expanded, and forming a triangle ; in

others (as Phisia) they are considerably deflexed,
and the thorax is crested ; there is also consider-

able diversity in the form of the wings, though in

general the anterior ones are elongate-triangular, and
the posterior somewhat triangular-orbiculate ; some
few have the posterior margins denticulated ; and the

anterior wings are mostly ornamented with two stig-

mata, one more or less circular, the other reniform

(kidney-shaped), a character rarely observed in any
other family of this order. The larvae are usually

solitary, do not reside in a web, neither are they sub-

cutaneous ; but those of the genus Ceropacha twist

up the leaves similarly to those of the Tartridda ; the

pupse are usually subterraneous." The caterpillars
have generally sixteen feet ; some, however, have

only fourteen or twelve ; the posterior or anal pair
are never absent ; and in those species which have

only twelve the anterior pair of the prolegs is as

large as the following pair.
This family corresponds with the Linnsean section

Phatena Noctua, and comprises nearly four hundred
British species, being mostly of a large or moderate

size, and intermediate, as it were, between the Bomby-
cidce and the PyralidcE or Tortricides. These are

divided by Mr. Stephens into about eighty genera,
often resting upon minute structural differences,

which renders it unnecessary for us to notice them in

detail, or even to give a list of them. In the work
of Ochsenheimer upon the European Lepidoptera
this family comprises forty-two genera, correspond-

ing for the most part with the sections proposed in a

valuable work published many years ago, containing
a classification of the lepidoptera found near Vienna,
and in which great use was made of the characters

obtained from the transformations of these insects,

and which consequently afford good distinctive groups.
The classification of this family is certainly a matter
of difficulty, which is greatly increased by the exotic

species having been almost entirely neglected, lepi-

dopterists having chiefly confined themselves to the

European species, although it is evident, from the

figures of many insects given by Drury, Cramer, &c.,
that the extra-European species exhibit even greater

diversity of form than those of Europe. Dr. Hors-
field proposes to divide the family into three prin-

cipal groups upon the consideration of their meta-

morphoses ; and Latreille, after separating the genus
Erebus (in which the wings are always extended and

horizontal, and the last joint of the palpi long and

naked, and which comprises some of the most gigantic ^

exotic species of the order), proposes to divide the

remainder into two extensive and parallel series. In
the first the larva? are geometrical, having either six-

teen or twelve feet ; and in the second the larva? are

sixteen-legged. Erastria and Chrytoptera appear to

terminate the respective series, and respectively to

tend towards the Pyralidee. Amongst the British

genera may be especially mentioned Catocala, Cucul-

/ia, Tri/)//(na, Agrotis, Mamestra, Calyptra (the herald

moth, C. Kbatrix), Xanthia (the sallow moths), Leuca-
nea (the wainscot rnoths), Phcsea (the spangled

moths), and Marmo (the old-lady ninth), descriptions
of most of which will be found in their alphabetical

places. It is to be regretted, amidst the introduction

of these new generic groups, that the old name
Noctua appears to have been lost sight of as a

generic title.

NOCTURNA (Latreille). A section of lepido-

pterous insects which fly by night. See LEPIUOPTERA.
NODOSARIA (Lamarck ; NAUTILUS. Linnaeus).

A genus of molluscs of the family Orthocerata, a very
confused and badly arranged genus, which under the

title Ortlioceras includes many recent and fossil spe-
cies, many of the latter being probably no other than

the spines of Echini, and many have been described

as minute Nautili. The recent species are found,

some of them, on the Mediterranean shores, buried in

the sands. This genus, like that of the Spirula of

Linnaeus, is blended with his genus Nautilus.

NOLANA (Linnaeus). A genus of South Ame-
rican annuals, introduced into our flower gardens
about 1761. They belong to Solanece, and are pretty

flowering creepers.
NOLITANGERE is the Impatiens nolitangere of

Linnaeus, an English annual, remarkable for the elastic

power of its capsules, which, when touched, discharge
the seeds with considerable force.

NOMADA(Fabricius). A genus of bees, belong-

ing to the family Apidce and subfamily Cuckoo-bees

(CUCULIN.S, which see), having three sub-marginal
cells and six joints in the maxillary palpi ; the labrum
is short and suboval. This is an extensive genus,

consisting of nearly forty British species, being of a

slender form, with the body destitute of pubescence,
and ornamented with red and yellow or white bands,

giving the insects the appearance of small wasps.

They are chiefly found in the spring flying over

sunny banks, and endeavouring to deposit their eggs
in the provisioned nests of other bees, especially
AndrencE. The type of the genus is the Apis rujicor-

nis, Linnaeus.

NONATEL1A (Aublet). A genus of South
American evergreen shrubs, with pentandrious flowers,

and belonging to the natural order Rubiaceae. This

genus has been called Psychotrm by other authors.

NONEA (Moench). A genus of European annuals

belonging to BoraginecE. This genus of plants WHS
named Lycojius by Linnaeus, but separated by Moench.
NORANTEA (Aublet). South American ever-

green shrubs, bearing polyandrious flowers, and be-

longing to Marcgramaceae. They are stove plants,
and succeed under the ordinary management.
NORWAY SPRUCE FIR is the Abies exceha

of Poiret, a well-known forest tree.

NOTARCHUS (Cuvier). This is a genus of

molluscs without a testaceous covering. The animal's

body is of a globular form, the foot similar to that of

the Eursatella, to which it appears nearly allied , it

has four tentaculae, separated through a portion of

their length, without prolonged labial appendages ; a

very small lateral superior branchia, nearly external,
or merely protected by a small fold of the mantle ; it

has no internal testaceous portion. The only species
described is the N. Cuvieri, which inhabits the Isle of

France. This genus forms a connecting link between
the Bursatella and the Elysia, and is one genus of

the family Aplysiacea.
NOTEL^E'A (Ventenat). A genus of Australian

evergreen shrubs, belonging to Oleinae. The flowers

are inconspicuous, but the plants are ornamental, and
are manaared like other plants from the same quarter.
NOTIOPHILUS (Dnmcril). A genus of coleo,

X2
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pterous insects belonging to the family Cat-abides and

subfamily Etaphrides, having the body depressed and

elongate, the eyes large, the forehead channelled,
and the elytra with a smooth and polished longitudi-
nal space along each. These are very active little

insects, found in gardens under stones, in sand, and

gravel pots. They are generally of a shining copper
or brassy colour. Entomologists are much at variance

respecting the numbers of species which we possess
in this genus. Stephens, in his Illustrations, gave
two, suggesting the probability that we had more
than that number. Mr. Waterhouse subsequently
published a monograph in the Entomological Maga-
zine, in which he described eighteen, which number
Mr. Stephens has still more recently reduced to six,

in the second edition of his Nomenclature. The

type is the Cicindcla aquatica of Linnaws, which is

nearly a quarter of an inch in length.

NOTODONTIM (Stephens). A family, or

perhaps rather a subfamily, of lepidopterous insects,

separated from the Linnaean division BOMBYX (which

see), characterised by the possession of a very short

distinct but not spiral tongue, the antennae bipecti-

nated, especially in the males, the body more or less

robust, and terminated by a tuft in the males. The
larvae generally fleshy and naked, or slightly hairy,
with one or more tubercles, mostly with sixteen legs,
the anal pair of which are in some species (the puss
and kitten moths, Centra) converted into a porrected
caudal appendage ; the pupa enclosed in a cocoon,
and often buried in the earth. This family is per-

haps too nearly allied to the Arctiidce, with which it

is indeed united by Latreille, composing his third

section of Nocturna, named Pseudo bombyccx. It

comprises, according to Stephens, fourteen genera,

including Pygoera (P. buccphala, the buff-tip moth),
Centra, Stauropus (S. Fagi, the lobster-moth), Endro-
mis (E. versicolor, the glory of Kent moth), and
Nutodonta of Ochsenheimer, so named from the tooth

or elevated scale upon the posterior edge of the an-

terior wings, and which, when the wings are closed,

meet and form a crest on the back ; hence the En-

glish name of the prominent moths given to these

insects. Mr. Stephens has restricted this genus to

the N. dromedarius (small crow prominent), pcrfuscus

(dark prominent), and ziczac (pebble prominent). The
swallow prominent (dictcea and dictceoides) form the

genus Lecocampa, Stephens ; the coxcomb and maple
prominents the genus Lophopteryx, Stephens ; and
the pale prominent (patoind) the genus Pterostoma,
Germar (Ptilodontis,Stephens ; Orthorhinia, Boisduval ;

Odorif>tera, Latreille). They are all handsome moths,
and many of them of considerable variety.
NOTONECTlDjE (Leach). A family of aquatic

hemipterous insects, belonging to the section Hydro-
corua, Latreille, differing from the Nepidce in the fore

legs not being raptorial, but simple, directed down-

wards, with the thighs of the ordinary size and the tarsi

similar to those of the hind feet, and very much
ciliated or clothed with lateral hairs ; the body is thick

and of an oval or sub-cylindrical form, and much less

depressed than in the Nepida ; the hind legs are

admirably adapted, both in their structure and mode
of insertion, for swimming, being fringed with strong-

hairs and terminated with two very minute tongues.
With the assistance of these legs, they swim with

great rapidity. The name of the family is derived

from the peculiar habit which these insects have of

swimming with the back downwards. On approach-

ing a piece of standing water, these insects may be
seen resting with the tail upwards touching the sur-

face, and the legs extending at nearly right angles
from the body. In this position they are enabled to

obtain a supply of air to the apertures of the air tubes

along the sides of the body in the same manner as

the Dyticidae. No sooner, however, do they gain
information of our approach (and how this is effected

so quickly by insects whose heads are half an inch
under water with the tail uppermost it is difficult to

conceive) than they strike downwards, and are out
of sight in an instant. They reside in the water in

all their states, but the imago sometimes quits its

native element and takes flight. The larva differs

only from the imago in wanting wings and hemelytra.

They are predaceous, feeding upon other insects which

they seize with their short fore legs, and convey it to

the proboscis. They are very bold, and will attack

insects larger than themselves, and even their own
species ; they also destroy considerable numbers of
the larvae of the Ephemera: which are themselves

predaceous. They are enabled to produce a smart
wound with their proboscis. The female deposits a
considerable number of white elongated eggs, which
it attaches to the stalks of aquatic plants. In the

commencement of the following spring, these eggs
hatch and produce minute active and voracious larvae

which afterwards become pupae, differing from the

former state in having rudiments of the organs of

flight. The family is but of small extent and corre-

sponds with the Linnaean genus Notonecta ; it now
comprises the genera Notonecta, Ploa, Sigara, and
Corixia. The genus Notonecta is distinguished by its

sub-cylindrical form, the scutellum large and distinct,

with the first joint of the anterior tarsi long, and the

claws of the hind legs minute. There are three

British species, the type being the N. glauca of Lin-

naeus, about half an inch long, of a greyish colour,
with the margins of the elytra spotted with small

black dots, and the back of the abdomen black. Dr.
Leach has published a good monograph upon this

family, in the twelfth volume of the Linmcau Trans-
actions.

NOTOXID^ (Stephens; ANTHICIDES, Latreille).
A family of small coleopterous insects, belonging to

the section Hcteromera, and subsection Tracfielides,

Latreille, having the antennae simple and slightly
thickened towards the tips, the joints being of a re-

versed conical form, the maxillary palpi terminated

by a large hatchet-shaped joint, the penultimate joint
of the tarsi bilobed, the body narrowed in front, the

neck generally distinct, the thorax narrowed behind

or knotted. The species are of minute size, in gene-
ral very active, often found in the neighbourhood of

dung-heaps, or in sandy situations, others are found

upon different plants. Latreille places in this family
the genera Seraptia, Steropes, Notoxus, and Anthicus,

the typical genus being distinguished at once by a

large horn produced from the front of the thorax and

extending over the head. The type is the Notoxus

monoceros (Linnaeus, G. meloe), a small and not very
common species, which is prettily varied with brown
and red, and found upon sand banks. The genus
Anthicus comprises numerous small species, having
the thorax unarmed.

NOTREMA. A genus of molluscs established by
Rafinesque, neither the animal nor the shell is accu-

rately known, and the only idea we can form of it is

the Hipponix placed upon a distinct basis, with its
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summit closed by a kind of operculum, analogous,

perhaps, to the piece which closes the aperture of the

Fissurella. So doubtful from the description we have
of this genus is its proper place in malacology, that

we are almost disposed to consider it a species of

Bal<mus, hitherto but little examined.

NUCLEOBRANCHIATA. The fifth order of
De Blainville's malacology, second class, Syphono-
branchiata. It includes the first family Nectopoda,
composed of the genera Pterotrachia and Carinaria ;

second family Pteropoda, composed of the genera
Atalanta, Spiratella, and Argonauta. The distin-

guishing characteristics of this order are the animals

possessing a wing-like appendage on each side of the

body, serving as propelling organs ; the body gela-
tinous. The shell symmetrical, more or less turned

longitudinally forward, and the texture very thin.

One species of this order, the Argonauta, has given
rise to doubts, whether the animal found in it, is the
"

architect of its fairy bark" or not ; and two thou-
sand years have elapsed without that question being
yet set at rest. The general opinion seems, however,
to be, that the animal discovered in the Argonauta
is only a pirate, and not its proper inhabitant.

NUCULA (Lamarck). This genus of molluscs

appears to form an evident transition to the genus
Trigonia, and is the last division Lamarck has made
of the genus Area, of Linnaeus, from which and the
two other divisions it differs, in consequence of the

ligament being partially inserted internally without
the angular groove in the exterior of the valves, these
are more or less pearly within, as are also those of

the Trigonia, and evidently indicate an alliance with

the Naiades. Lamarck describes six living species,
and four fossil ; of the first, three inhabit the European
seas, and the rest the eastern ocean. De Blainville

places this genus following the Petunctilus, and it is

the last of the family Polyodonta, or Arks.

NUMMULACEA is De Blainville's third family
of the second order Cellulacca, and contains the

genera Nummulites, Helicites, Sidero/ites, Orbiculina,

Placentula, and Vorticialis. Of the genus Sidero/ites,

two recent species are known ; of the Orbiculina three ;

of the Placentula two ; of the Vorticialis four species
of a microscopic size ; the rest are fossils analogous
to this familv.

NUMMULITES. A genus of fossil molluscs. De
France enumerates about twenty, but more are known ;

the animal is of course entirely unknown ; but the

form of its habitation is lenticular, not exhibiting

any appearance of the whorls of the spire, which are

altogether interior, and divided into a great number
of small cells separated by a partition, which is not

perforated by a syphon.
NUPHAR (Smith). A genus of aquatic plants

separated from the genus Nymphcea. The flowers

are polyandrous, and belong to the natural order

NympheEacecE. These are natives of northern climates,
two of them are British, and frequently met with in

brooks and pools. In Sweden, in years of scarcity,
the roots of Nupliar lutca are pounded into cakes.

NUTCRACKER (Nncifraga caryocatactes). A
genus of carnivorous birds, of the great order

Passcrcs, and as such ranging with the crow family.

Only one species is known as strictly belonging to

this genus, the common nutcracker, or European
bird, but so rare in Britain as to merit the character
of only an occasional straggler. Generically it may
be thus described .- the bill large, long, straight, arched

in the culmen, compressed later.tlly, and margined
and pointed at the tip. The upper mandible rounded

in its section, without any prominent, ridge, and ex-

ceeding the lower mandible in length. The nostrils,

at the base of the bill, small, open, but shaded by

bristly feathers directed forwards ; four toes to the

feet, three in front and one in the rear, the external

front one united to the middle at the base ; and the

tarsus longer than the middle toe. The wings wedge-

shaped, the first and sixth quills being equal, and the

fourth the longest in the wing.
The size and markings of the species are as follow :

The length about thirteen inches, of which the tail

occupies rather more than four ; and the bird is (bus

about the size of the magpie. The general plumage
of the male is black, with a decided brownish tinge,

and mottled over with small white spots, very similar

to those on the starling upon all parts, except the top
of the head ; these spots are most numerous on the

under parts, where they form irregular clusters. The
tail feathers are also marked with a large white bar

at the ends
; the bill and the feet are greyish, and

the iridcs brown. The female is brighter brown than

the male, and has something of a reddish cast. The
colours are, however, by no means constant, either in

different individuals or in the same individuals at

different ages and seasons. Individuals -are not un-

frequently met with of a sort of albino character, the

ground colour being the same dull white as the spots

upon the ones commonly met with, and the spots

being pure white. These birds belong to the north-

ern hemisphere, and are not uncommon in the cold

regions ; and they rarely quit the fastnesses of their

favourite mountains and woods, unless when driven

thence by the severity of the weather. In Europe
they extend from Lapland to the foot of the Alps;
but they are to be considered more in the light of

resident birds upon those localities which they prefer
than as regular migrants with the seasons. They
are very voracious and indiscriminate in their food,

which consists both of the seeds and kernels of trees,

and of various insects and their larvae ; they are par-
tial to pine forests, where they hew the seeds out of

the cones with their powerful bills ; but they also

feed upon acorns, nuts, and beech-mast, the coverings
of which they break open with the greatest care. At
some seasons they tap the bark of trees something
after the same manner of woodpeckers ; but they do
not punch into the wood, or capture insects with the

tongue, in the same manner as those curious creatures.

During summer the nutcrackers inhabit the depths of

the woods, and are said to be partial to those places
of them near which there are springs and rills of

water ; but in severe snow storms, and indeed during
the winter generally, they approach the abodes of

mankind, and, like most omnivorous birds, pick up
such substances as they can find, whether animal or

vegetable. The nest is usually placed in the hole of

a tree, and the birds are said to trim and enlarge
those holes in the same manner as is done by wood-

peckers. Indeed the nutcrackers seem to combine,
to a considerable extent, the habits of the wood-

peckers and those of the other omnivorous birds.

Nutcrackers have nothing which can be called a song,
for theirs is not a musical family. Most of the genera
can, however, be taught to articulate words, and it is

probable that the nutcrackers have this property,

though we are not aware that it has been tried.

NUTHATCH (Sitta) A genus of Tenuiroairal
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birds with anisodactylic feet, of which the characters

are : the bill of mean length, straight, circular in its

section, depressed, conical toward the point, where
the cutting edges are particularly sharp, and the

texture very firm. The nostrils are placed at the base
of the bill, rounded, and covered by bristly feathers.

Four toes on each foot, the external one united to

the middle of the base, and the hind one large and
armed with a strong claw. There are twelve feathers

in the tail, nearly square over at the ends, and with

flexible shafts. The first quill of the wing very short,
the second also shorter than the third, and the fourth

is the longest in the wing. These birds are excellent

climbers, and in this respect have no inconsiderable

resemblance to the woodpeckers, and also to the tits,

the former of which they resemble in their action

upon the stems and large branches of trees, and the

latter, in their action upon the small branches, from
which they can hang suspended in a variety of posi-
tions ; and thus search every part of a tree from
the bottom of the trunk to the remotest bud, for

insects or for nuts and seeds, all of which indis-

criminately form part of their food according to the

season.

The typical species is the common nuthatch (Sitta

Europcea). It is about six inches in length, with a
bill three quarters of an inch long, slender, but firm

in its texture, and stiff by both mandibles being
curved ; the upper mandible is blackish-blue, the
the lower one paler, and yellow at the base. The
feet are yellowish-grey, furnished with very strong
claws. The male bird is bluish-grey on the upper
part, and blue on the forehead ; the cheeks and throat
are white, shown off by a black streak which extends
from the gape to the neck ; the flanks and thighs
are brownish, and the breast and belly dull yellow.
The quills are blackish, and the tail-feathers,* which
are twelve in number, are bluish-grey, except the

lateral ones, which are black, and a white bar crosses
the tail near the tip. As a British bird, the nuthatch
is confined to the south of England, to nearly the
same range as that occupied by the woodpecker ; but
it is a bird of different habits, not being migratory.
It has not been observed in the extreme west of Eng-
land,

" We have never," says Montagu,, "observed
it far north, nor so far west as Cornwall. It chiefly
affects wooded and enclosed situations, choosing the
deserted habitation of a woodpecker in some tree for

the place of nidification. This hole is first contracted

by a plaster of clay, leaving only sufficient room for

itself to pass in and out. The nest is then made of
dead leaves, most times that of the oak, which are

heaped together without much order. The eggs are
six or seven in number, white, spotted with rust-

colour, so exactly like those of the oxeye in size and

markings, that it is impossible to distinguish any dif-

ference. If the barrier of plaster at the entrance
is destroyed when they have eggs, it is speedily
replaced ; a peculiar instinct to prevent their nest

being destroyed by the woodpecker and other birds
of superior size, which build in the same situation."

As these birds have no song, they are kept in con-
finement only for the sake of their manners, even in

those countries where the people are most partial to

confine birds. Anecdotes are told of the difference

between their manners when they are a sort of par-
tially tamed in a free state, and when they are

forcibly confined. " A lady," says Bechstein,
" amused

herself in the winter, and particularly when the snow

was on the ground, with throwing, several times a

day, different kinds of seeds on the terrace below tho

window, in order to feed the birds in the neighbour-
hood. These soon became accustomed to this dis-

tribution, and arrived in crowds when they heard the

clapping of hands, which was the signal used to call

them. She put some hempseed and cracked nuts
even on the window-sill, and on a board, particularly
for her favourites, the blue-tits. Two nuthatches came
one day to have their share in this repast, and were
so pleased, that they became quite familiar, and did

not even go away in the following spring to get their

natural food, and to build their nest in the wood.

They settled themselves in the hollow of an old tree

near the house ; as soon as the two young ones which

they reared here were able to fly, they brought them
to the hospitable window where they were to be

nourished, and soon after disappeared entirely. It

was very amusing to see these two nev visitors hang
or climb on the wall or blinds, whilst their bene-

factress put their food on the board. These pretty
creatures, as well as the tits, knew her so well, that

when she drove away the sparrows which came to

steal what was not intended for them, they did not

fly away also, but seemed to know that what was
done was only to protect and defend them." The
different habit of the bird in a state of involuntary
confinement is shown in the following account. " A
nuthatch, which had been accidentally winged by a

sportsman, was kept in a small cage of plain oak-

wood and wire. During a night and a day that his

confinement lasted, his tapping labour was incessant ;

and after occupying his prison for that short space,
he left the wood-work pierced and worn like worm-
eaten timber. His impatience at his situation was
excessive ; his efforts to escape were unremitted, and

displayed much intelligence and cunning. He was

fierce, fearlessly familiar, and voracious of the food

placed before him. At the close of the second day
he sunk under the combined effects of his vexation,

assiduity, and voracity. His hammering was pecu-

liarly laborious, for he did not peck as other birds do,

but grasping hold with his immense feet, he turned

upon them as a pivot, and struck with the whole

weight of his body, thus assuming the appearance,
with his entire form, of the head of a hammer, or,

as birds may be seen sometimes to do on mechanical

clocks, made to strike the hour by swinging on a

wheel."

The common nuthatch is the only one which is

found in Europe, or any of the immediately adjacent

parts of the world ; but there are some others in

America and in the eastern Asiatic islands. These
are all like the common species of tree birds, and
remarkable for their expertness in climbing ; and their

manners do not appear to differ greatly from those of

European nuthatch.

THE CAROLINA NUTHATCH (S. melanocephala) is

not an uncommon species in North America, though
some have regarded it as only a variety of the Euro-

pean one. It differs, however, in many respects, and
some very zealous and talented students of animals,

Mr. E. Blyth among the rest, are of opinion that,

how much soever European and American animals

may resemble each other, they are still specifically
different. We do not take upon us to decide this ;

but we shall quote Wilson's account of the differences

between the two, and also his finely characteristic

account of the manners of the birds.
" The head and
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back of the European species," says Wilson,
" are of

a uniform bluish grey ; the upper parts of the head,

neck, and shoulders of ours are a deep black glossed
with green ; the breast and belly of the former are a

dull orange, with streaks of chestnut ; those parts in

the latter are pure white. The European has a line

of black passing through the eye, half way down the

neck ; the present species has nothing of the kind,

but appears with the inner webs of the three shortest

secondaries and primaries of a jet black ; the latter

tipped with white, and the vent and lower parts of the

thighs of a rust colour. The European, therefore,

and the present are evidently two distinct and different

species. The bird builds its nest early in April, in

the hole of a tree, in the hollow rail in a fence, and

sometimes in the wooden cornices under the eaves,

and lays five eggs of a dull white, spotted with brown
at the greater end. The male is extremely attentive

to the female while sitting, supplying her regularly
with sustenance, stopping frequently at the mouth of

the hole, calling and offering her what he has brought
in the most endearing manner. Sometimes he seems

to stop merely to inquire how she is, and to lighten
the tedious moments with his soothing chatter. He
seldom rambles far from the spot ; and when danger

appears, regardless of his own safety, he flies instantly
to alarm her. When both are feeding on the trunk

of the same tree, or of adjoining ones, he is perpe-

tually calling on her ; and, from the momentary pause
he makes, it is plain that he feels pleased to hear her

reply.
" The white-breasted nuthatch is common almost

every where in the woods of North America, and

may be known at a distance by the notes quank, quank,

frequently repeated, as he moves upward and down
in spiral circles around the body and larger branches

of the trees, probing behind the thin scaly bark of the

white oak, and shelling off considerable pieces of it,

in his search after spiders, ants, insects, and their

larvae. He rests and roosts with his head downwards,
and appears to possess a degree of curiosity not com-
mon in many birds, frequently descending very silently
within a few feet of the root of the tree where you
happen to stand, stooping, head downwards, stretch-

ing out his neck in a horizontal position, as if to re-

connoitre your appearance ; and, after several minutes'

silent observation, wheeling round, he again mounts
with fresh activity, piping his unisons as before.

Strongly attached to his native forests, he seldom

forsakes them ; and, amidst the rigours of the severest

winter weather, his note is still heard in the bleak

leafless woods, and among the howling branches.

Sometimes the rain, freezing as it falls, encloses every

twig, and even the trunk of the tree, in a hard trans-

parent coat or shell of ice. On these occasions I

have heard his anxiety and dissatisfaction at being
with difficulty able to make his way along the smooth

surface ; at these times generally abandoning the

trees, gleaning about the stables, around the house,

mixing among the fowls, entering the barn, and ex-

amining the beams and rafters, and every place where
he may pick up a subsistence."

RED-BELLIED BLACK-CAPPED NUTHATCH (S. varia}.
This is a smaller species than the preceding. It

measures only four and a half inches in length in the

body, and the stretch of the wings is about eight
inches. It corresponds exactly with the last in the

form of the bill, nostrils, and tongue, and also in the

colour of the back and tail feathers. The secondaries,

however, are not varied with so deep a black as the
other species. The legs, feet, and claws, are of a

dingy greenish yellow ; the head is black on the upper
part; a stripe of white encircles the frontlet; a streak

of black passes through the eye, reaching to the

shoulder ; under this streak there is a line of white,
and the chin is also of this latter colour. The wings
and primaries are of dusky lead colour, and the other
under parts are light russet. The top of the head of

the female is not of so deep a black as the male, nor
is the belly and breast of so intense a brown.

These birds are migratory. They breed in the

northern states, whence they pass to the southern

ones in October, and return in April. This and the

last mentioned species are readily distinguished both

by the smallness of its size and the superior swiftness

of its motions. There is also a decided difference in

the voices of the two species. The notes of the pre-
sent one are much sharper and quicker, and nearly
an octave higher ; but there is not much difference in

the music they produce, which is altogether a mono-
tonous and untuneful stave. From the close resem-
blance they bear in point of colours and general
habits, it is not unlikely that in their mode of con-

structing their nests, and in other parts of their eco-

nomy, they may also make a similar approach to each
other. Both these little birds are extremely useful,

on account of their destroying vast quantities of those

destructive insects and their larvae which are so de-

structive to our fruit and forest trees. Their princi-

pal haunts are those forests where pines are most

abundant, especially in the winter season, as the seeds

of the pine seems to be their favourite food.

It is highly probable that this migratory species
has been called by different names in different parts
of America, and different states of its plumage, though
we still want correct information respecting the birds

of those parts of the United States to which the

keen-eyed observation of Wilson did not extend.

According to him, and within the limits of his ob-

servation, the pine forests are almost the exclusive

haunts of the red-bellied and black capped nuthatches ;

and many thousand acres of the deciduous forests may
be traversed in winter without finding them, though
they are abundant on the pine barrens as they are

styled in that part of the country. It is indeed a

point worth attending to in the natural history of

pine forests, that the birds which take up their habi-

tation almost exclusively there, are nearly as per-
manent all the year round in the locality as the

greenness of the leaves. We find it so in the peculiar
birds of the pine forests of Europe, however small

they may be, and apparently ill able to endure the

severe winters of the north
;

for the little crested

wrens remain secure in the cover of the pines, when
much larger birds, which summer on the open grounds
in the same regions,' are driven southward in flocks.

In those pine forests, the red-bellied nuthatches are

most frequently found in pairs, and not in flocks or

packs of their own species, though they associate readily
with tits, small-spotted woodpeckers, and other birds

which prefer similar localities, and are capable ofsimilar

activity.
" The whole tribe" (meaning the black-

capped tit, the crested tit, the little spotted wood-

pecker, and these nuthatches), says Wilson,
"
pro-

ceed regularly from tree to tree through the woods
like a corps of pioneers ; while, in a calm day, the

rattling of their bills, and the rapid motions of their

bodies, thrown, like as many tumblers and rope-
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dancers into numberless positions, together with the

peculiar chattering of each, are altogether very

amusing; conveying the idea of hungry diligence,

bustle, and activity."
THE BROWN-HEADED NUTHATCH (S. pusilld) is

another American species, resembling the last-men-

tioned one in its manners, but differing in its locality,
its colours, and being a little smaller. It is about

four inches and a quarter long, and not eight inches

in the stretch of the wings. The upper part of the

head and neck are light rusty-brown, except a white

spot near the setting on of the neck. The brown is

mottled with darker spots of the same, and there is a

dusky streak across the nostril to the eye. The
chin and sides of the neck under the eyes are white ;

the wings are dusky, with some of the secondary

quills and coverts slate-colour, which last is the

colour of the upper part of the two middle feathers of

the tail, and of the tips of the other tail feathers ; but

there is a white bar across all the tail feathers near

their tips, and within this bar all across the two

middle ones are black. The legs and feet are dull

blue ; the bill is black, but blue toward the base of

the lower mandible, and the irides are hazel. The
female has the head darker brown, and the dark

streak across the eye less conspicuous. The voice

of this bird is also more shrill than that of the red-

bellied one, and it is more social, being found in small

flocks during the winter. It is an exceedingly active

and vigilant little bird, moving in all directions, and

upon the most slender twigs of the trees with great

activity, so that there are very few of the smaller

birds of North America, of which it is more difficult

to obtain specimens. It is not understood to reach

Canada, or the northern, or indeed the central states

of the American Union.

Nuthatches are also mentioned as occurring in

Jamaica and some others of the American islands,

and parts of continental America farther to^the south ;

but the accounts of these are by no means precise,
and it is possible that they may be the same as some
of the North American species. There are specific

differences between all of these and the nuthatch of

Europe ; but as the habits and habitations are so

nearly the same, it is probable that they may be sub-

ject to the same changes of colour as we have noticed

in the European one ; and, therefore, a new species
must not be hastily founded on a single specimen.
From the general habits of the birds, however, which

are not migratory at all in some of the species, and

but very slightly so in others, it is scarcely to be sup-

posed that they could pass even as stragglers from

the United States to the West India islands. We
are, however, very much in want of correct inform-

ation relative to the geographical arrangement of the

forest birds of America, which are certainly more dif-

ferent from each other in different latitudes, than

the birds of the eastern continent. The division be-

tween North and South America, in a natural point
of view, is also greater than in the eastern continent ;

and as those tenants of the pine forests do not inhabit

at very great elevations in their native localities, we
are not to suppose that they would gain those heights
in Mexico, on which alone pines are to be met with

in that country ; while, as they avoid the forests of

deciduous trees in the north, it is not likely that they
would follow the line of the coast of the Caribbean
Sea.

VIOLACEOUS NUTHATCH (5. fronlalis}. This is a

more beautifully coloured bird than the European or

any of the American species. The upper parts, in-

cluding the head and nape, are rich azure ; the sides

of the neck and cheeks purplish-blue, and a distinct

black band across the forehead (from which the spe-
cific name is given), and a smaller one of the same
colour along each eye. The quill and tail feathers

are blue, clouded with ash-colour
;
the chin white ;

the rest of the under part pale ash, clouded with

purple ; the naked parts of the feet brown ; and the

bill yellow in the greater part of its length, but black

at the tip. This species measures about five inches

in length ; it is found in the forests of Sumatra, Java,
and various other of the eastern islands. Its manners
are little known

;
but it is highly probable that they

differ considerably from those of the species which
inhabit the pine forests of the north ; nor is it at all

unlikely, that if it were possible to examine those

forests with the attention which its importance de-

serves, other species of these as well as tree birds

of different genera would be found in them.

Some specimens of this genus have been brought
from New Holland, which are still different from any

:
of those hitherto described. One in particular has

I

the colours of the last-named one reversed, being
ash-coloured above 'and bright blue on the under

part, and having the wings margined with golden
yellow. Specimens have also been brought from

Southern Africa, still different from these ; but we
have no account of their manners in that part of the

world ; and specimens imported from the Cape are

not always natives of that country.
NUTMEG is the fruit, or rather the seed, of the

Myristica ojjlcinalis of Linnaeus, a well-known and
valuable spice.
NUTTALLIA (Dickson). A genus of carrot-

rooted herbs, natives of North America, belonging to

the natural order Malvaceae. They are cultivated in

light rich soil, and, being almost hardy, succeed in

our flower gardens with a slight defence against heavy
rains and frost. They sometimes ripen seeds by
which they may be increased.

NUT TREE is the Corylus avellana of Linnaeus,

a well-known British hedge plant, of which there are

several varieties, as the filbert, cob-nut, &c.

NUT WEEVIL. The larva of this insect is the

grub which is found in nuts. See BALANINUS.
NYCTAGINE^E. A natural order of plants com-

prising seven genera and forty-seven species. Mira-

bilis, the marvel of Peru, with Abronia, and the other

associated genera, are herbaceous, shrubby, or arbores-

cent plants, with occasionally tuberous under-ground
stems and knotted stalks. Their leaves are exstipulate,

opposite, rarely alternate, and almost always unequal.
The inflorescence is axillary or terminal, the flowers

solitary or aggregate, and surrounded by a calyx-like
involucrum of one or more leaves, one or more

flowered, and persistent. The perianth is single,

corollaceous, monophyllous, and tubular ; the tube

contracted above the germen, and persistent ; the

limb plaited in aestivation, twisted to the left, and
deciduous ; the stamens are free, and exserted from

an annular disk ; the filaments are attached to the

tube of the perianth ; the anthers are two-celled and
burst lengthways ; the germen is superior and free ;

i
the style is single and terminal ; and the stigma capi-

tate.
*

The fruit is a thin membranaceous utricle, one

I
seeded, and included within the indurated tube of the

i perianth.
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The roots of the Nyctagines contain a purgative

principle, which renders them useful as cathartics ;

one of them was formerly thought to afford the jalap
of medicine, and was hence named Mirabilis jalapa,
and, although not the true jalap, its roots are not

unfrequently powdered and mixed with the genuine
drug.
The Abronias are extremely delicate and beautiful

plants, but of no known use. The Pisonias are re-

markable for being shrubs and trees in a large group
of herbaceous genera. Pisonia aculeata, which is a

scrambling tree devoid of beauty, with reclining

thorny branches, is very troublesome to travellers in

the savannahs of the West Indian isles, by arresting
those who endeavour to pass, its strong incurved

spines fastening themselves to the clothes and almost

forbidding transit. The order contains the following

genera, viz., Oxybaphus, Mirabilis, Abronia, Allioma,

Boerhaavia, Pisonia, and Boldoa, all noticed under
their generic titles.

NYCTERESITION (Ruiz and Pavon). A South
American fruit tree, having pentandrious flowers, and

belonging to the natural order Sapotece. This tree

was called Chrytophyttum splendens by Sprengel.

\
NYCTER1BIA (Latreille). A small but extra-

i ordinary genus of wingless insects, very nearly allied

to the Hippoboscidec, or forest flies, and exclusively

parasitic upon bats. The head is dorsal, very small,
and generally bent backwards, and received in a

channel which extends nearly to the base of the ab-

domen ; the legs are very long ; the basal joint of

the tarsi as long as the tibiae ; the base of the middle

legs is furnished with a curious comb-like appendage,
which is the analogue of the anterior wings ; the

head is furnished with signs of variable form, two

antennae, and a proboscis. The type of this genus is

the Pediculus vespertilionis, Linnaeus. The motions
of these insects are exceedingly quick ; and, from the

curious position of the head and the direction of the

legs, which appear to be dorsal rather than ventral

appendages, the movements are very curious.
"

It

transports itself," says Mr. Montagu,
" with such

celerity from one part of the animal it inhabits to the

opposite and most distant, although obstructed by
the extreme thickness of the fur, that it is not readily
taken. When two or three were put into a small

phial, their agility appeared inconceivably great, for

as their feet are incapable of fixing upon so smooth
a body, their whole exertion was employed in laying
hold of each other; and, in this most curious struggle,

they appeared actually flying in circles ; and when
the bottle \vas reclined, they would frequently pass
from one end to the other with astonishing velocity,

accompanied by the same gyrations ; if, by accident,

they escaped each other, they very soon became

motionless, and as quickly were the whole put in

motion again by the least touch of the bottle, or the

movement of an individual." Linn. Trans., vol. xi.,

p. 13. There are two British species, whereof figures
have been given by Leach and Curtis. A memoir,

containing a complete account of the anatomy of these

insects, with numerous illustrations, has been published
in the first volume of the Transactions of the Zoolo-

gical Society of London, in which several new exotic

species have been described, and the transformations
of this genus proved to be similar to those of Hippo-
bosca, thus confirming the affinity between those

groups.
MYCTERIUM (Vcntcnat). A genus of South

American shrubs, belonging to the fifth class of sexual

botany, and to the natural order SolanecE. Generic
character : calyx in from five to ten parts ; corolla

somewhat rotate and plaited ; anthers connivent,

opening by a pore at the apex ; berry from two to

four celled. This genus has borne several names",
and is generally known as a Solanum. One of (he

species, N. amazonium, bears very showy flowers, and
is a favourite stove plant. They are propagated by
cuttings.
NYCTICHELIDON Night-swallow. A nu-

merous genus, or rather group, of fissirostral birds,

forming, along with the day-swallows, the whole of

that family of the order Passeres. In respect of

names, these birds have been very unfortunate from
the earliest periods of natural history, and they re-

main so at the present day. The typical bird, which
was for a long time the only one known, is very much
in the habit of resorting to cool places, where cattle

stand when annoyed by flies ; and it stood accused,
as early as the days of Aristotle, of sucking goats,

although its bill is quite unfit for any kind of suction ;

and, instead of doing any harm to ruminating animals

when thus attending them, it does them a good deal

of service by ridding them of the flies which annoy
them. Still the bird got the name of "

goatsucker,"
which name has passed through many languages,
has remained to the present time, and has been ap-

plied to a great many species which have been dis-

covered in foreign countries. To change the name
of a number of birds, of which there are good descrip-
tions under that name, is always inconvenient, as

tending to destroy the general usefulness of first-

hand information. The French have accordingly

adopted one of their popular names for it, and called

it Engouhvent, which means " swallovver of the wind."

This is not more correct than the former, though, as

the bird flies open-mouthed when feeding, and as its

gape is very wide, a large current of air sets into its

mouth, and comes out again at the sides, where it

m?,kes a peculiar booming or whirring sound, some-

thing like that of the old-fashioned wheels used in

the hand-spinning of wool. It has got some of its

common English names from this sound, such as the
" wheel bird," the " churn owl," the "jar owl," and

latterly
"
night-jar," all of which are unfit for scien-

tific purposes, and inapplicable to the greater number
of the genus. It has also been called the

" dor-

hawk," partly perhaps from the sound which it emits

having some resemblance to that emitted by the

dor-beetle, and partly also from the number of those

beetles which it captures. It has also been called

the " fern owl," from its proneness to hawk about fern

brakes in quest of its prey ; and, among other names,
the French have called it the "

flying toad."

This multiplicity of names is a matter of small con-

sequence in itself ; but it serves to show the interest

which the bird has attracted ; and it must be admitted

that this, the typical bird, is not only a very curious

creature, but the family or subfamily of which it is

the type is one of the most curious in the list of

birds. The members of it differ greatly from each

other in numerous respects, and these differences are

often in points so essential that a subdivision into at

least two genera has become necessary, in order that

the generic characters might be more easily expressed
and more clear. There is still, however, too much
resemblance between the members of these two

genera for admitting the perfect separation of the
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description of their more general characters, and their

place hi nature ; and hence it becomes necessary to

make use of some distinct name at the head of this

general description. That which we have taken is

not wholly unobjectionable ; but as we intend not to

apply it either to the genera or the species, but to

leave them under their old names, it may be used

without any danger of misleading, and we have no
desire to load the vocabulary with any new name,

though it is still necessary to make a few general
remarks on so curious a group of birds.

The genera which compose the group are Capri-

mulgus, or the goat-sucker properly so called, and

Podargus, which has escaped the infliction of any
peculiarly inappropriate name, but of which the scien-

tific term which we have given, by a slight alteration

of the last part, indicates that the feet are more

clear, or fit for walking, than those of the former genus.
This being understood, we may mention that the

swallows which feed by daylight, of which an account
will be found in the article HIRUNDO, together with

the present group, make up a family, which are so

distinct in their habits that they ought perhaps to

stand as a distinct order, under some such a name as

Chelonidce, and they are so arranged by some ornitho-

logists. They take up the natural system where the

birds of prey leave it off, far more naturally than it is

taken up by those birds which are usually ranged
nearest the birds of prey in the systems. Like them,

too, they admit of division into two sections diurnal

feeders, or the swallows, and nocturnal feeders, or

the group now under consideration, and the present

group stand in almost precisely the same relation to

the owls as the swallows do to the hawks and other

diurnal birds of prey. The more powerful predatory
birds, both diurnal and nocturnal, subsist chiefly on
warm-blooded animals ; but the last and feeblest spe-
cies of both subsist, in part at least, upon insects ; and
the two sections of the Chelonidce take up the insec-

tivorous feeding where the others leave it off, the

day ones feeding almost exclusively on the wing, but

the night ones, as is understood, in part at least upon
the ground, where they nestle among the herbage,
and do not resort to elevated nesting places like the

swallows. The difference between the day preyers
and the night ones, and the agreement of each in the

two orders, extend even to the plumage, and to the

apparent strength and powers of endurance of the

birds. The feathering of the swallows is firm and

compact, like the feathering of hawks, while the birds

of the present section have light bodies in proportion
to their apparent size, and soft loose plumage like the

owls. The lengths of their flights also correspond ;

for, while the best-winged hawks do not surpass the

high feeding swallows in rapidity or continuance of

flight, the flight of the present section, so far as is

known, is short, like that of the owls. There is

therefore a distinct office in nature for all the chelo-

nian birds, and there is a distinct time and manner
for the labours of each division of them. They have
not been sufficiently studied for enabling us to bring
the details into a very systematic form, as interwoven

with this general notice ; and so must take the rest

that we have to say in the order of the two genera.
CAPRJMULGUS. The most striking characters of

this genus are : a plumage of light texture, mottled

and clouded with grey and brown, as is the case with

most nocturnal birds. Their eyes are large, their bills

are more deeply cleft than those of the swallows,

and they are furnished at the margins with stiff mous-

taches, while the birds can retain in the mouth, by
means of their glutinous saliva, the largest insects

which are on the wing at the time of i heir feeding.
Their nostrils are at the base of the bill, drawn out

in the form of little tubes. Their wings are very
long, but their feet are short, have the tarsi feathered,
the toes joined by short membranes at the bases ;

and the hind toe partially united to the inner front

one, and inclined a little forwards. The claw on the

middle toe is often teethed like a sort of comb on its

inner edge, and the outer front toe has only four

phalanges.

They are birds, generally speaking, of retiring

habits, rarely appearing during the day, and never in

flocks. Their feeding time is in the twilight of still

evenings, and their food is chiefly those moths, beetles,

and other insects which are then on the wing. It is

probable, however, that in still gloomy weather, they
beat the bushes near the ground during the day ; and
also that those which frequent the deep and twilight
forests of tropical countries, find sufficient twilight in

the shade of these for enabling them to seek their food,

while most living creatures are driven to repose by
the heat of a vertical sun, which, as it throws the

shadow of the forest upon the ground immediately
under it, makes the under sides of all the leaves and
branches dark.

Those with which we are sufficiently acquainted
to judge of their habits are not nocturnal but twilight ;

and, indeed, the number of birds that are actually
nocturnal is, in all probability, very few. Their long

wings enable those birds to fly very lightly, so that

being incessantly on the wing during their short

feeding time does not greatly fatigue them. So far

as is known too, they do not give themselves much
trouble in preparing accommodation for their young,
for their nests hardly deserve the name. The young
also are few in a hatch ; and thus the finding of food

for them is the less laborious. Still it is probable
that the few which they have require more food in

proportion to their numbers than the young of day
birds, upon the well-known principle that the pro-
duction of feathers is more expensive in this way than

the production of bones and flesh. We do not know

directly the quantity of food which any of the capri-

mulgi may carry to their young ; but as the analogy
between them and the owls is very palpable in many
other respects, we may naturally conclude that it

must hold in the feeding also ; and we do know, from

direct observation, that young owls consume an

immense quantity of food, far more than any one
would imagine, judging only from the trifling volume
of their bodies.

Altogether the caprimulgi are most singular crea-

tures ; and though there is but one of them which

can be observed in a state of nature in Britain, and

that one is somewhat local, and no where very nu-

merous, yet their history is far from being the least

inviting portion of ornithology. We shall now notice

the leading species ; but with the exception of the

one which is native in Britain, we shall be able to

give little else than a mere catalogue.
EUROPEAN GOATSUCKER (C. Europceus}. Being

the only species, not of this genus merely, but of the

whole family of night birds which prey upon insects

on the wing, and being besides a remarkable bird

both in its appearance and its manners, this bird has

always excited a good deal of interest both among
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the country people and the lovers of natural history.
This has got it a great number of names, none of

them very appropriate, and yet all of them much
more accurate than goatsucker, which has been

adopted by writers, because each of them applies to

at least one character or habit of the bird, whereas
this applies to no part of its character. It is called
"
dor-hawk," which is correct in so far as dor is con-

cerned, because the dor-beetle, which flies and drones

in the twilight, is a very favourite prey with it ; but

then it can with no propriety be called a hawk. It

is also called the fern-owl, which is right again in as

far as the fern is concerned ; for the undersides of

fronds of ferns are favourite ^haunts for the beetles

and larger moths, upon which also this bird lays

heavy contributions ; but the bird is certainly not an
owl either in appearance or habits. None of the

owls, at least none of them which are found in any
part of the British islands, prey on the wing ; and
this bird rarely, if ever, preys in any other manner.
Its other provincial names are mostly given to it from

the sounds which it utters. Those of course depend
much upon the fancy of the parties imposing the

names ; and all such nomenclature puts one forcibly
in mind of the proverb,

As the fool thinks, so the bell clinks.

This is especially the case with the local names given
to some of the American birds which utter wild notes,
or sounds rather, in the deep forests of that country.
The following figure will give some idea of the

form, and also of the markings, of the plumage of this

curious bird. The tints of the latter are rather sub-

dued, but the mottlings are exceedingly rich and
beautiful.

This bird is of rather light weight for its size, as

no small portion of its apparent bulk consists of fea-

thers. Its length is at least ten inches, and the stretch

of the wings, which are light and gracefully made, is

from sixteen to eighteen. The tail is rather long,

rounded, and consists of three feathers. The legs
are slender, with the three front toes united as far as

the first joint, and the claw on the middle one toothed
like a comb. The hind toe is capable of being
brought forwards, so as to act in the same direction

with the other three. This is not decidedly a perch-
ing foot, that is, a foot which can hold on by a twig,
while the bird uses his bill in seeking food, or for any
other purpose, in a tree. It is simply a resting foot,

by means of which the bird is enabled to repose upon
twigs and branches until the twilight, and the appear-
ance of its food upon the wing, calls it into activity.
This food consists chiefly of beetles which are on or

in the ground during the heat of the day. The goat-
sucker does not, however, search for them there ; for

its feet are short, feeble, and but ill adapted for walk-

ing. They hold on, however, with considerable
firmness while the bird reposes ; and in order to pro-
tect the muscles which move them from the chilling
influence of the twilight air, they are feathered down
below the tarsal joints. The use of the pectinated or
comb-like claw upon the middle toe has occasioned

puzzling and doubting among those writers in natural

history who deem it incumbent on them to mention u
use for every organ, and form of organ, whether they
happen to understand what is the real use of it or

not. Some say that it is for the purpose of cleaning
the vibrisste, or stiff bristly hairs, with which the mar-

gins of the mandibles, especially the upper one, are

armed. Others say that it is a real comb, used for

clearing the feathers of the bird of those nirmidce, or

parasitical insects, with which it is infested. Others

again think that this singular form of claw may be
useful to the animal in the securing of its prey.

It does not appear that there is very much, or, at

least, very obvious truth in any of these. From the
remains which are found in its stomach, it does not

appear that this bird gives its food any preparation,
but that it simply catches and swallows it, just as the

day swallows do ; and there is perhaps no bird which
has a mouth better adapted for the receiving of prey
in an entire state. The edges of the mandibles are

quite incapable of cutting any thing, because the tips
are the only parts that can come together. Besides,
bristles or stiff hairs placed near the mouth of any
animal, whether bird or any other, are less easily
soiled than any other part of its covering. We must
therefore pause before we admit this explanation.
Then, as to the combing of the feathers, the case is

not much better. Feathers are, from their structure,

ungainly subjects to which to apply a comb. This
comb could not be applied under the wings, which is

the favourite place for the Nirmidce ; and most birds

are in the habit of scratching with their claws such

parts of their bodies as they can reach, the head

chiefly, whether the claws happen to be toothed or

not. Any instrument applied to the foot of a bird,

commands so small an extent of the surface of its

body, however, that it is not quite consistent with the

system of nature to suppose that it should have a

special instrument so applied. This hypothesis is

also untenable ; therefore, with regard to the use made
of the pectinated claw in securing the food, we have
no direct evidence ; because, from the bird preying
on the wing, and in the twilight, it is difficult, if not

impossible, to see how its prey is caught. But still

the probability is against the use of the foot for any
such purpose. Instead of being a clutching foot, the
foot of the goatsucker is as much the opposite as can
well be imagined. In clutching feet the toes are free

to their bases, so that the lateral ones may spread
outwards ; and if any of them is capable of being
reversed, it is always the outer one backwards, so

that they may act two against two in clutching. But
the reversing of the toe in the goatsucker is, as we
have said, toward the front, and, therefore, in such a

way as to diminish its clutching power. It may be

possible, however, that the bird, when it seizes a moth,
the expanse of whose wings is too wide for its gape,
may use the claw in removing these, either while it

holds the moth by the sharp and hooked points of the

mandibles, or by holding it against a twig with the
one foot, and trimming it with the other. The con-
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jectures of Gilbert White, upon such subjects of

natural history a? came under his own observation,

always point to the direction of the truth, unless

where deference to the allegations of earlier naturalists

cross him, and then he suffers himself to be led astray.
His opinion, as will be seen, rather leans to the sup-
position that the prey is actually taken with the foot,

and conveyed to the mouth by that instrument. " On
the twelfth of July," says White,

"
I had a fair op-

portunity of contemplating
1 the motions of the Ca-

primulgus, or fern-owl, as it was playing round a lartre

oak that swarmed with Scarab&i, or fern-chafers.

The powers of its wing were wonderful, exceeding, if

possible, the various evolutions and quick turns of

the swallow genus. But the circumstance that pleased
me most was, that I saw it distinctly more than
once put out its short leg when on the wing, and, by
a bend of the head, deliver somewhat into its mouth.
If it takes any part of its food with its foot, as I have
now the greatest reason to suppose it does these

chafers, I no longer wonder at the use of its middle

toe, which is curiously furnished with a serrated claw."
As to the fact of the bird repeatedly bringing the
foot to the mouth while hawking about for its prey,
there can be no doubt, for White is never wrong in a
matter of fact of his own observation ; but we have

already shown that the structure of the foot is against
this opinion in the part which he could not observe,

namely, in the particular office which the foot per-
formed. Thus we must still regard the use of the

pectinated claw as a subject open to future inquiries.
The mouth of the goat-sucker, including the bill,

is very curious. Its gape is wider than that of any
other bird of these islands. The hard parts of the

mandibles occupy only a small portion of the gape ;

the vibrissce, which are along the remaining part of

it, have small muscles attached to their bulbous

roots, by the action of which they can be extended

outwards, or contracted inwards. Altogether the
bill is weak, and, like the bills of the day-swallows,

incapable of acting as an offensive weapon against

any other bird, however small. The nostrils are

contained in tubes, bearing some slight resemblance
to those of some of the sea-birds ; but what purpose
this particular structure of nostril answers in the

bird, it is not very easy to say. It is possible that

they contribute to a keener sense of smell, which
seems to be necessary, because, from the particular
manner in which the head is carried when the bird

is flying in quest of its prey, it cannot, notwithstand-

ing the largeness of its eyes, see before it. It has
indeed been alleged that it turns its eyes so as to

look through the integuments of the mouth when

flying ; but this is too ridiculous to require any
serious refutation. Its hearing is no doubt keen, and

may serve it in great stead on its nightly excursions.

The beetles on which it preys are all noisy in their

flight, because the weight of the body, and of the

wing-covers or elytra together, require an exceed-

ingly rapid motion of the wings, in order to prevent
these animals from falling by their own weight.
The large beetles especially, upon which the goat-
sucker feeds so much, have great difficulty in taking
the wing ; and when a tree is thick with chafers, if

one shake it, they tumble down like a hail-shower,
without being able to get into flight ; whereas, if the
same were done with naked-winged insects, not one
of them vi-ould drop. Both beetles and moths have
a peculiar scent, and this scent is of course stronger

at night, or in the shadow, than it is in the heat of

the sun, because the latter disperses it through the

air. The scent may therefore enable this bird to

direct the points of its mandibles correctly upon its

prey, after the presence of that prey has been made
known to it by the ear. But, from the largeness of

its e3
r
es, it must also use these to a very considerable

extent in making its captures ;
and as the flight of

its prey, whether beetles or moths, is not nearly so

rapid as that of the prey of the day-swallows, and it

is very dexterous in turning on the wing, there is no
'

doubt that it can wheel round upon the lateral vane
and so ultimately reach, by the scent, an insect which
makes no sound.

We have hinted that the plumage is beautifully
mottled. The colours are numerous, consisting of

black, brown, rust-colour, ash-colour, and white, with

a large white spot on the inner web of the three first

quills, in the male bird only. The mottlings in the

upper part are well made out in the figure which we
have given ; and the under part is rusty brown, \\iih

waving cross bars of darker colour, and this con-

tinues to the extremity of the feathered parts of the

legs.

What may be the meaning of the booming or

whirring noise which this bird makes when it flies, or

whether it be a voluntary sound, or merely produced
by the action of the air upon the wide gape and
elastic vibrissce, just as the humming of insects is

produced by the action of their wings upon the air,

we know not ; though the goatsucker is not voiceless

like these, but has besides various notes by which to

express its affections the same as other birds.

This is not a very common bird in any part of the

country, but it is much more w'idely distributed than

several others of our summer visitants. It seldom

arrives in this country before May, and it continues

till about September. The lightness of its wings, the

peculiar character of its plumage, and its lightness
for its size, must render migration a very easy task

to it ; and it accordingly extends over great part of

the country, being found a considerable way north-

ward in Scotland, where very few of the warblers

extend their annual excursions. Though it feeds

on the wing, it nestles on the ground, and it spends
little of its time in the construction of an artificial

nest. Its eggs are deposited under some sort of

cover, grass, bushes, or the roots of shrubberies, as it

may rind most conveniently situated for its feeding-

ground. The eggs are only two in number, of a

white colour in the ground, and very finely marbled

with ash-colour and brown. The ground is also

very often its resting-place during those times when
it is not preying upon the wing. When thus resting
it crouches very close to the surface ; and, as its

colours are not easily distinguished from those of dry
clods, or withered herbage, it in general escapes
observation. It does not, however, always take its

rest upon the ground, but frequently on a branch of

a tree. It chooses a large and horizontal one in pre-
ference to a small one which grows erect ; and as,'

when in this situation, it remains motionless, one

may pass again and again without observing it.

From the time at which this bird makes its appear-
ance in Britain, and the other temperate parts of

Europe, and that at which it retires, we may infer

that its special office in nature is to thin the numbers

of the larger beetles. In this it has a sort of rival

in the kestrel, which, though a hawk, handsome in its
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form, and active in its manners, preys a good deal

upon beetles in the twilight. According to Selby,
the kestrel darts rapidly into the midst of the cock-

chafers, where they fly in numbers, and, clutching

right and left, seizes them with its talons, and con-

veys them to its mouth without pausing in its flight.
We have already remarked, that the feet of the goat-
sucker are not well adapted for this purpose, but it

has ample compensation in the wideness of its gape
and the peculiar construction of its mouth.

In Britain it frequents places which are remote
from human dwellings, and generally near the margins
of woods or copses ; but it is not found in the bleak
and elevated districts, where indeed the beetles upon
which it feeds are but few, and the large moths still

fewer. Generally speaking, it is but thinly scattered

over those parts of the country to which it does
resort. A single pair appear to be all that usually

frequent the same locality, and even these are but

rarely seen iu company upon the wing. A certain

writer on subjects of this kind, who at one time'

appeared to take particular delight in "
pulling

plasters off the sores" of others similarly afflicted

with himself, mentions having
" seen in Scotland

eight or ten on the wing together, in the dusk of the

evening, skimming over the surface of the ground in

all directions, like the swallow, in pursuit of insects,

generally with its mouth fully extended." Now, as

the bird is exceedingly rare in all parts of Scotland,
we greatly doubt whether anybody ever observed
more than one at a time in any part of that

country ; and eight or ten together are out, of the

question. Indeed, the writer seems to have been
aware of this ; for, in the sentence which we have

quoted, he falls, unawares perhaps, into the singular
number, and describes the "

eight or ten
"

only as

one. This puts one in mind of FalstarFs men in

buckram, only the facetious knight made a climax of

it, and this is an anti-climax ; so that it more nearly
resembles the account of the number of cats given by
a young Scotch observer of nature :

"
Mither, there

are a thusand cats in the back-yard."
"

It canna' be

true, laddie ; naebody ever saw sae monie cats a'

thegither ; and there are no half sae monie in a' the

parish."
"

Weel, mither, I think there wur' five

h under." "
It canna' be true, laddie.'

1 " Then,

mither, I am positive there was our ain cat an'

anither ane." We mention this with no invidious

intention, and with every disposition to give the
most implicit credit to the sentence which called it

forth ; but really, the known habits of the birds, cor-

roborated as they are by the singular number, re-

peated in allusion to the swallow, and also to the
bird itself, some might be disposed to carry their

scepticism a little farther, and doubt whether any
goatsucker had been seen at all, and thus take up
the concluding admission in the story of a great

assemblage of foxes (Scottice tods), in which the

narrator sheltered himself between the horns of the

following dilemma "
either a tod or a fern bush."

The fact is, that twilight birds are all solitary in their

hunting, and so are twilight preying mammalia, with
the exception of jackals, and a few others, which

give tongue when they are on the chase. Owls, for

example, though several pairs may have their nests

near each other, are never known to prey in concert ;

and, with this exception, we at least never heard of

any sociality among goatsuckers for the capture
either of beetles or moths.

It must be admitted that, besides its singular ap-

pearance and curious manners, this is a truly interest-

ing bird ; because it is the only one of the genus, or

possessing the habit, which is found throughout all

of Europe ; and it ranges over the greater part
of that extent, but only during the summer months.
It appears, from all the accounts, to be exceedingly

diligent while it is with us ; and the very fact of its

depositing its eggs on the bare ground, and producing

only two at a hatch, and apparently having but one
hatch in the year, proves that it requires much of its

time for the performance of that office for which it is

appointed, in regulating the numbers of those beetles

and moths which are understood to be among the

most destructive to vegetation, and which appear in

the winged state, and fly about in the evenings, only

during the warmest season of the year. In America,
both North and South, birds of this genus are far

more numerous. There are a good many species
of them, some migrating into the temperate lati-

tudes during the summer, and others appearing to

remain in the tropical forests all the year round.

Some of these American species are remarkable for

the loudness and peculiarity of their voices. They
thus command more attention than many other

American birds. Wilson has described the North
American ones in his happiest manner, and therefore

we shall borrow a few extracts from his delightful

pages.
C. vociferus (Whip-poor-Will) is perhaps the most

interesting of all the species which appear in North
America. Some naturalists have confounded it

with two other species, the Carolina and the Ame-
rican, from both of which it is distinct in appearance
and in voice. The following is Wilson's description
of it :

"
Whip-poor-Will is nine inches and a half

long, and nineteen inches in extent ; the bill is

blackish, a full quarter of an inch long, much
stronger than that of the night-hawk, and bent a
little at the point, the under mandible arched a
little upward, following the curvature of the upper ;

the nostrils are prominent and tubular, their openings
directed forward ; the mouth is extravagantly large,
of a pale flesh colour within, and beset along the

sides with a number of long thick elastic bristles,

the longest of which extends more than half an inch

beyond the point of the bill, end in fine hair, and
curve inwards ; these seem to serve as feelers, and

prevent the escape of winged insects ; the eyes are

very large, full, and bluish black ; the plumage above
is so variegated with black, pale cream, brown, and
rust colour, sprinkled and powdered in such minute
streaks and spots, as to defy description ; the upper
part of the head is of a light brownish grey, marked
with a longitudinal streak of black, with others radi-

ating from it ; the back is darker, finely streaked

with a less dense black ; the scapulars are very light
whitish ochre, beautifully variegated with two or

three oblique streaks of very deep black ; the tail is

rounded, consisting of ten feathers, the exterior one
an inch and a quarter shorter than the middle ones,
the three outer feathers on each side are blackish

brown for half their length, thence pure white to the

tips, the exterior one is edged with deep brown

nearly to the tip ; the deep brown of these feathers

is regularly studded with light brown spots ; the four

middle ones are without the white at the ends, but

beautifully marked with herring-bone figures of black

and light ochre finely powdered , cheeks and sides of
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the head of a brown orange or burnt colour ; the

wings, when shut, reach scarcely to the middle of the

tail, and are elegantly spotted with very light and
dark brown, but are entirely without the large spot
of white which distinguishes the night hawk ; chin

black, streaked with brown ; a narrow semicircular

line of white passes across the throat; breast and belly

irregularly mottled, and streaked with black and yel-
low ochre ; the legs and feet are of a light purplish
flesh colour, seamed with white, the former feathered

before nearly to the feet ; the two exterior toes are

joined to the middle one, as far as the joint, by a

broad membrane ; the inner edge of the middle claw
is pectinated, and, from the circumstance of its being

frequently found with small portions of down adhering
to the teeth, is probably employed as a comb to rid

the plumage of its head of vermin, this being the

principal and almost only part so infested in all

birds."

This singularly noisy species is migratory in the

United States, where it is first heard about the middle

or toward the end of April. Its notes are as familiar

to the people there as those of the cuckoo are in

Britain. They resemble as nearly as possible the

words "
whip-poor-will," the middle one short, and

the first and last very loud. At first they are heard

from the depths of woods in lonely places ; but they
soon approach near dwelling-houses, and make such

a noise during morning and evening twilight, and all

night long if the moon shines brightly, and its cla-

mour is so loud, that strangers find difficulty in sleep-

ing. The inhabitants, however, welcome it as the

harbinger of good weather, much in the same way as

we welcome the cuckoo. As the season advances, it

gets very familiar, and perches close by the house, or

even on the house-top. From its singular voice, and
the twilight gloom in which that voice is uttered, the

ignorant regard it as a harbinger of some calamity to

the family upon whose dwelling it takes its post.
We must not be surprised at this, either on the part
of the native Indians or on the part of the more

ignorant European settlers ; for there are still many
parts of our own country where a magpie, perching
on the top of the house, throws the whole family into

the greatest apprehensions. When two or more
male birds are near to each other, which is often

the case, they sing in rivalry, as most songsters do ;

and when they raise the pitch of their voices, they
also hurry the time. Wilson thus describes their

manners .
"
They fly low, not more than a few feet

from the surface, skimming about the house and be-

fore the door, alighting on the wood pile, or settling
on the roof. Towards midnight they generally be-

come silent, unless in clear moonlight, when they
are heard with little intermission till morning. If

there be a creek near, with high precipitous bushy
banks, they are sure to be found in such situations.

During the day they sit in the most retired, solitary,
and deep shaded parts of the woods, generally on

high ground, where they repose in silence. When
disturbed they rise within a few feet, sail low and

slowly through the woods for thirty or forty yards,
and generally settle on a low branch or on the ground.
Their sight appears deficient during the day, as, like

owls, they seem then to want that vivacity for which

they are distinguished in the morning and evening
twilight. They are rarely shot at or molested ; and,
from being thus transiently seen in the obscurity of

dusk, or in the deep umbrage of the woods, no won-

der their particular markings of plumage should be
so little known, or that they should be confounded
with the night hawk, which in general appearance
they so much resemble. The female begins to lay
about the second week in May, selecting for the pur-

pose the most unfrequented part of the wood, often

where some brush, old logs, heaps of leaves, &c., had
been lying, and always in a dry situation. The eggs
are deposited on the ground, or on the leaves, not
the slightest appearance of a nest being visible.

They are usually two in number, in shape much re-

seinbling those of the night hawk, but having the

ground colour much darker and more thickly marbled
with dark olive."

Most European describers of birds have confounded
this species with two others, from which it is distinct

as well in its manners as in its haunts. Dry and ele-

vated places are the chief resort of this one, whereas
the others prefer grounds of a different character.

The song of the male does not continue above a

month or five weeks, for it ceases as soon as the

young are hatched ; though it begins again, but more

feebly, and of shorter duration, in September, before

the birds begin to move southwards. The young,
while incapable of flight, conceal themselves by lying
motionless among the clods or the withered leaves ;

and the following anecdote will show that, as is the

case with most birds which leave their young on the

ground, the female has recourse to a good deal of

stratagem in order to entice supposed enemies away
from them. " In traversing the woods one day, in

the early part of June," says Wilson,
"
along the brow

of a rocky declivity, a whip-poor-will rose from my
feet, and fluttered along, sometimes prostrating her-

self, and beating the ground with her wings as if ex-

piring. Aware of her purpose, I stood still and began
to examine the space immediately around me for the

eggs or young, one or other of which I was certain

must be near. After a long search, to my mortifica-

tion, I could find neither ; and was just going to

abandon the spot, when I perceived somewhat like a

slight mouldiness among the leaves, and, on stooping
down, discovered it to be a young whip-poor-will,

seemingly asleep, as its eyelids were nearly closed,

or perhaps this might only be to protect its tender

eyes from the glare of day. I sat down by it on the

leaves, and drew it as it then appeared. It was pro-

bably not a week old. All the while I was thus

engaged, it neither moved its body nor opened its

eyes more than half, and I left it as I found it. After

I had walked about a quarter of a mile from the spot,

recollecting that I had left a pencil behind, I returned

and found my pencil, but the young bird was gone."
C. Carolinensis Chuck-will's-Widow. This species

is not very correctly named the Carolina goatsucker ;

for it extends into South America, though it never

reaches the northern parts of the United States in its

summer migrations. It appears rather earlier than

the last-mentioned species ; and though its note is

different, and it is a much larger bird than whip-poor-
will, they haunt nearly the same sort of places. This

one, however, keeps more constantly to the woods
than the former, and therefore is less frequently seen.

The eggs are deposited on the ground. They are

two in number, and of equal thickness at both ends,

as is the case with the eggs of all this genus. They
are about the size of pigeons' eggs, of a dull olive,

mottled with darker markings. This is the one which,

in colour at least, most resembles the European goat
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; but still they are perfectly distinct species,
as will be seen from the description.

" This species

is," says Wilson,
" twelve inches long and twenty-six

in extent ; bill yellowish, tipt with black ; the sides of

the mouth are armed with numerous long bristles,

strong, tapering, and furnished with finer hairs branch-

ing from each; cheeks and chin rust colour, speckled
with black ; over the eye extends a line of small

whitish spots ; head and neck very deep brown, pow-
dered with cream, rust, and bright ferruginous colour,

and marked with long ragged streaks of black ; scapulars

broadly spotted with deep black, bordered with cream,
and interspersed with whitish ; the plumage of that

part of the neck which falls over the back is long,

something like that of a cock, and streaked with yel-
lowish-brown ; wing quills barred with black and
white rust ; tail rounded, extending about an inch

beyond the tips of the wings ; it consists of ten fea-

thers, the four middle ones are powdered with various

tints of ferruginous, and elegantly marked with fine

zig-zag lines, and large herring-bone figures of black ;

exterior edge of the three outer feathers barred like

the wings ; their interior varies for two-thirds of their

length, are pure snowy white, marbled with black,
and ferruginous at the base ; this white spreads over

the greater part of the three outer feathers near

the tips ; across the throat is a slight band or mark
of whitish ; breast black, powdered with rust ; belly
and vent lighter ; legs feathered before nearly to the

feet, which are of a dirty purplish flesh colour ; inner

side of the middle claw deeply pectinated. The
female differs chiefly in wanting the pure white on
the three exterior tail feathers, these being more of a

brownish cast."

This bird arrives in the extreme south of the United

States of America about the middle of March, and, like

the former, it very speedily gives notice of its arrival by
uttering its singular call, which bears a striking resem-

blance to the words that have been adopted as its name.

The different parts of this singular cry are uttered

with a distinctness approaching to articulation. But
it is only during the night that they are heard, for,

like the rest of the genus, it remains perfectly mute
until sunset. If the night is moonless, its voice is

suspended during the dark part ;
but in bright moon-

shine, it is incessant the whole night over.

C. Americanus (The Night-Hawk). The specific

name, Americanus, is by no means very happily ap-

plied to this, or indeed to any other species of the

genus, for this and the two preceding ones appear

equally in the United States ; and in the tropical

parts of the American continent there are many more.

Generally speaking, this species inhabits more marshy
localities than the others, and it also flies higher,

making in that respect an approach to the day swal-

lows. Though called the night-hawk, it appears to

be less nocturnal than some of the others, and often

dashes over towns and cities, something in the manner
of the swift, but with far more varied motion. They
arrive in their northern localities toward the end of

April, and the eggs are deposited in the middle of

May. They are two in number, as in the other spe-
cies, of a dull bluish-white colour, mottled with small

spots of olive-brown. The eggs, though without any
form of nest, are always deposited in a dry place,
and near trees, upon the branches of which the male,
and frequently also the female, repose during the

day, sitting lengthwise upon the branch, so as not to

be easily discovered. But though the pair are usually

found in the same neighbourhood, they seldom if ever

repose in the same tree.

The conduct of the male, while watching the female

and the eggs, is so graphically described by Wilson,
that we cannot resist quoting the passage.

" As soon

as incubation commences," says he,
" the male keeps

a most vigilant watch around. He is then more fre-

quently seen playing about in the air over the place,
even during the day, mounting by several quick
vibrations of the wings, then a few slower, uttering all

the while a sharp harsh squeak, till, having gained
the highest point, he suddenly precipitates himself

head foremost, and with great rapidity, down sixty or

eighty feet, wheeling up again as suddenly ; at which
instant is heard a loud booming sound, very much

resembling that produced by blowing strongly into

the bung-hole of an empty hogshead, and which is

doubtless produced by the sudden expansion of his

capacious mouth, while he passes through the air.

He again mounts by alternate quick and leisurely
motions of the wings, playing about as he ascends,

uttering his usual hoarse squeak, till, in a few minutes,
he again dives with the same impetuosity and harsh

sound as before. Some are of opinion that this is

done to intimidate man or beast from approaching
his nest ; and he is particularly observed to repeat
those divings most frequently around those who come
near the spot, sweeping down past them, sometimes
so near and so suddenly, as to startle and alarm then).

The same individual is, however, often seen perform-

ing the same mano3uvres over the river, the hill, the

meadow, and the marsh, in the space of a quarter of

an hour, and also towards the fall when he has no
nest. This singular habit belongs peculiarly to the

male. The female has, indeed, the same harsh note,

and much the same mode of flight ; but never pre.

cipitates herself in the same manner as the male-

During the time she is sitting, she will suffer you to

approach within a foot or two before she attempts to

stir, and, when she does it, it is in such a fluttering

trembling manner, and with such appearance of a lame
and wounded bird, as nine times in ten to deceive

the person, and induce him to pursue her. This
'

pious fraud,' as the poet Thomson calls it, is kept up
until the person is sufficiently removed from the nest,

when she immediately mounts and disappears. When
the young are first hatched, it is difficult to distin-

guish them from the surface of the ground, their down

being of a pale brownish colour, and they are alto-

gether destitute of the common shape of birds, sitting
so fixed and so squat as to be easily mistaken for a

slight prominent mouldiness lying on the ground. I

cannot say whether they have two broods in the

season ; I rather conjecture that they have generally
but one."

As we already said, this bird is not so decidedly
nocturnal as some of the other species. In gloomy
weather it wings its aerial flight the whole day long ;

but when the weather is clear, it does not come into

activity till about an hour or two before sunset. Con-

trary to the habit of many of the others, however, it

appears to prefer the sun to the shade, for in the

clearest summer days it is occasionally out, and, when

reposing upon a branch, they are fond of doing so

in the heat of the sun. When wounded or captured,

they put on a semblance of defence, by gaping to the

full extent of their wide mouths, and emitting a sort

of hiss. They also endeavour to strike with their wings ;

but they never offer to use either the bill or the claws.



N Y C T I C H E L I D O N.

As this species is also confounded with whip-poor-
will, in many of the books, it is desirable to be in

possession of Wilson's highly discriminating
1

descrip-
tion of it. His accounts of the three North American

species of goat-suckers are indeed peculiarly interest-

ing, as placing in the clearest light the distinctions of

three of the most remarkable birds of that part ot the

world. " The night-hawk," says he,
"

is nine inches

and a half in length, and twenty-three inches in

extent ; the upper parts are of a very deep blackish

brown, unmixed on the primaries, but thickly sprinkled
on the back, scapulars, and head with innumerable

minute spots and streaks of a pale colour, interspersed
with specks of reddish ; the scapulars are barred

with the same, also the tail coverts and tail, the inner

edges of which are barred with white and deep
brownish black for an inch and a half from the tip,

where they are crossed broadly with a band of white,
the two middle ones excepted, which are plain deep
brown, barred and sprinkled with light clay ; a spot
of pure white extends over the five first primaries, the

outer edge of the exterior feather excepted, and about
the middle of the wing ; a triangular spot of white

also marks the throat, bending up on each side of the

neck ; the bill is exceedingly small, scarcely one-

eighth of an inch in length, and of a black colour ;

the nostrils circular, and surrounded with a prominent
rim ; eye large and full, of a deep bluish biack ; the

legs are short, feathered a little below the knees, and,
as well as the toes, of a purple flesh colour, seamed
with white ; the middle claw is pectinated on its

inner edge, to serve as a comb to clear the bird of

vermin ; the whole lower parts of the body are marked
with transverse lines of dusky and yellowish. The
tail is somewhat shorter than the wings when shut, is

handsomely forked, and consists often broad feathers ;

the mouth is extremely large, and of a reddish flesh

colour within ; there are no bristles about the bill, the

tongue is very small, and attached to the inner surface

of the mouth. The female measures about nine inches

in length and twenty-two in breadth ; differs in having
no white band on the tail, but has the spot of white

on the wing ; wants the triangular spot of white on
the throat, instead of which there is a dully defined

mark of reddish cream colour ; the wings are nearly
black, all the quills being slightly tipped with white ;

the tail as in the male, and minutely tipped with white ;

all the scapulars, and whole upper parts, are powdered
with a much lighter grey."

South America contains many species of goat-
sucker, besides those which we have already enume-
rated, as paying their annual visit to the northern part
of that continent. In the warm regions of America

they are indeed highly characteristic birds ; and the

same may perhaps be said of them in Africa, and even
in New Holland, which, though rather scanty in its

mammalia, is a very remarkable country for the

numbers and character of its birds. We shall give
little more than a running catalogue of a few of the

goatsuckers of these parts of the world, beginning of

course with South America.
C. comutus (the Urutau) is a species mentioned by

D'Azzara, as frequenting Paraguay from October till

February, which is the summer of the year in that

part of the world. It gets the name of cornutus, or

horned, from a tuft of feathers which grow over each

eye, and which fancy might convert into a species of

horns, in the same manner as the tufts upon the heads
in some species of owls are called by the same name.

The upper parts of this species are brown, variegated
with russet, and a portion of the under part is of the

same colour but lighter. The belly is whitish. The
quills and tail-feathers are brown, barred across with
white. The throat, the fore neck, and the breast, are

russet, but with black points to the feathers of the
latter. The middle toe is without any toothing, and
the feathers of the head, just over the eyes, are si iff,

and form a sort of aigrette, from which the specific
name is taken. They are decidedly tree birds ; and
the natural historian of Paraguay mentions that they
are seldom seen on the ground, or indeed in any
situation except on the trees. They adhere to the

inequalities of the bark, in a style not very dissimilar

to that of the woodpeckers ; and they are rarely if

ever seen upon the ground. They come in pairs,
and breed in Paraguay, as indeed is the case with all

migratory birds, which invariably breed in those

places of their range which are most distant from the

equator. The pair keep closely associated during
the time that they reside in that part of America;
and though they sometimes settle upon separate
trees, they always, upon such occasions, call and
answer to each other in a peculiarly melancholy
sort of tone. The eggs are two in number, with
a pale brown ground, and thickly mottled with darker

spots of the same colour. The natural historian of

Paraguay says that these eggs are deposited not in

any sort of formal nest, but in a cleft of a tree, and
that the female hangs over them in the act of incu-

bation. Other reports state that the eggs are at-

tached to the tree by some glutinous substance ; but
there is probably no more truth in this than there is

in the similar allegation of some sea-birds gluing
their eggs to the rocks. The manners of these birds,

and indeed those of most of the South American

species of the genus, are, however, but little under-
stood.

C. psalurus (The scissors-tailed goatsucker). This
is another South American species, for the first and
the only accurate account of which we are indebted
to the naturalist of Paraguay. He describes them
as being rare, and appearing in Paraguay only during
the middle of winter, which would lead one to con-
clude that the birds spend their summer in parts of

America still farther to the south. The upper parts
are ash-colour, mottled with brown and black ; and
the under parts are pale ash-colour, with black cross

bars. The sides of the head, and over the eyes, are

white, clouded with grey ; the throat and breast are

reddish grey, streaked with red and black ; and there

is a large band of bright yellow across the lower part
of the neck ; the coverts of the wings are beautifully
mottled with brown ash-colour, black and red ; the

outer web of the first quill is red, and the other quills
are chiefly grey ; the tail-feathers are also grey, very

handsomely marked with black ; the two lateral

feathers of the tail are of great length, equal to one
and a half times the total length of the bird ; they
are very handsome, broad in their webs at the basal

part, but tapering off gracefully toward the points ;

the feathers next them are gradually shorter until the

middle of the tail is arrived at, in which again the

feathers are rather longer, though still short as com-

pared with the external o"nes ^ the length of the bird,

exclusively of the tail-feathers, varies from fourteen

to sixteen inches. The female is smaller than the

male, has the colours less intense, and the external

tail-feathers not nearly so much produced. This
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is one of the most interesting of that curious genus
of birds to which it belongs. Its colours, though
not gaud}', are exceedingly beautiful, and it pos-
sesses great power over the long feathers of the

tail, which, as it skims over the waters, it opens
and shuts something after the manner of a pair of

scissors
;
and it is from this form of the tail and habit in

the use of it, that the bird gets the name of scissor-

tailed. Those produced feathers are characteristic of

maturity in the male bird ; but it is not known whe-
ther they are or are not a nuptial livery, as the birds

have not been observed in the same locality during
the entire course of the year. They are found in

Brazil as well as in Paraguay ; and their singular
form and highly interesting manners render them

subjects of which it would be desirable to know a

good deal more.
C. manurus. This species bears some slight resem-

blance to the former; but it is a smaller bird and

lighter in the plumage, the ground colour being bright

grey, marked with black spots, and powdered with

small dots of white on the wings. The lateral fea-

thers of the tail are not so much produced as in the

former species : but still, in the adult male, they are

fully five inches longer than the intermediate ones.

To enter farther into an enumeration of the species
of this genus, which inhabit the extensive forests of

South America, would be merely to increase the list

of names and colours without adding to the quantity
of information. Many have been enumerated by
describers ; but they have, in many instances, been

single specimens, which had no history, and answered
no other purpose than swelling the list of museum

catalogues. We shall, therefore, only farther notice

a few of the more remarkable of those species which
are found in the warm parts of the eastern continent,
some of which, at least, appear to inhabit Africa and
India.

C. macrodiptcrus. This species is a native of Africa,
from which it has frequently been brought to Europe
as exhibiting one of the most singular specimens of

bird with \vhich we are acquainted. Western Africa

is, we believe, the place from which it has been chiefly
obtained ; but its manners are as obscure as its form
is singular. In its general form, colours, and mark-

ings, this bird bears a strong resemblance to the

common goatsucker of Europe, being mottled with

ash colour, brown, yellow, and black on the upper
part, rather paler on the under, with white spots on
the wings. The remarkable peculiarity of it, how-

ever, consists in two supplemental feathers which,

issuing from the wings, extend considerably more than

double the length of the bird, for the greater part of

their length they are without any webs ; but at the

extremity they have a broad web externally and a
narrow one internally, so that they resemble a pair of

paddles. What use the bird may make of such fur-

nishings it is impossible to say. That they have a

use cannot be doubted, for nothing in nature is made
in vain ; but they are so different from all the ordi-

nary appendages of birds, that no opinion respecting
them can be given. The scissor-tailed species, and
all the others which have the tail feathers long and
much power of motion in them, are remarkable for

the energy which they display in the working of these

instruments ; but it is difficult to see for what purpose
two feathers issuing from the wings as they do in this

bird can be worked. The species last mentioned
is sometimes also termed the Leone, or Sierra Leone
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goatsucker, from its being met with in that part of
Africa.

C. pectoralis. (The Collared Goatsucker) is de-
scribed as being a native both of India and Africa.

Le Vaillant describes it as being common in some parts
of the latter country, and as causing itself to be heard
from the loudness and peculiarity of its nocturnal

notes. It was in the southern part of the Cape ter-

ritory, where the bird was described by the naturalist

whose name we have mentioned. The song of the

male, if song it can be called, is chiefly delivered

while the female is sitting. It is a nocturnal song,
not beginning till about an hour after sunset, which
includes a large portion of the twilight in that coun-

try; and in places where the birds are numerous,
the noise which they make is very disagreeable to

strangers. The female makes no regular nest, but

deposits her eggs on the bare earth, sometimes in a

regular footpath ; and she sits so closely on them,
and so much resembles the parched surface of the

ground, that she may be passed without being ob-

served. The eggs are two in number, of a white

colour, with very few markings, and they are so

brittle, that they can scarcely bear handling. During
the day the male often takes the place of the female,
in order that she may procure a supply of food ; but

it is understood that she sits closely during the time

that he is uttering his cry. If the eggs have been

touched, Le Vaillant says that the birds hide them ;

and the account which he gives is so circumstantial,
that we shall quote it with some slight alterations.

In order to witness this operation, he first handled
the eggs, laid them down in their place, and then

concealed himself in a tree to watch the result. The
first of the birds which came to the eggs was the

female, and she alighted on the ground close by
them, and then approached slowly and deliberately,
and having, by what instinct it does not appear, ascer-

tained that they had been touched, she walked several

times round the nest with her bill close to the eggs,
and her breast close to the ground, beating the earth

at the same time with her wings, and uttering several

peculiar cries. This appeared to be the signal for

the male to approach her, for he immediately ap-

proached, uttering the same cry, and joined her in the

same operations. Both then got on the wing, and

having flown several times round the eggs, each seized

one in its'mouth, and quickly disappeared.

C.furcifer is described as another African species,

bearing some resemblance to the forked-tailed one of

Brazil, and remarkable for its large size, as well as

for the deep forking of the tail. The entire length of

the bird is upwards of two feet, and the wings extend

forty inches from tip to tip, so that, long as the tail is,

they reach to the extremity of it w hen closed. In the

length of its wings, and the forking of its tail, this

birds bears a considerable resemblance to the swallow.

There is also something very peculiar in the structure

of the bill. The gape is very wide, but the upper
mandible is narrowed at the tip till the extremity of

it bears more resemblance to a claw than to the point
of an ordinary bill. It also shuts very closely, by
an edge of the lower mandible which encloses the

sides of the upper upper one ? and toward the extre-

mity receives it into a sort of groove, which however,

terminates, and leaves a portion of the hooked point
of the upper one projecting over. There is, in fact,

more provision made for the closing of the bill of this

bird than for that of any other bird of which we have
Y
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any knowledge ; and this closing is so complete, that

when the bird is seen in profile, the bill seems to be

a very small one. Le Vaillant describes this bird as

being observed by him in the Namaqua country,
northward of the settlement of the Cape, where the

Gariep, or Orange river, by much the largest in

Southern Africa, falls into the Atlantic. The mode
in which he says he procured them gives a curious

display of the characters of these birds. Whilst

hunting one day on the banks of one of the branches

of the Orange river, accompanied by his native

attendant, they were overtaken by a violent storm of

wind and rain, which obliged them to take shelter

under some large mimosas. From this position they
observed in their vicinity a huge tree quite dead, with

its trunk almost entirely hollowed out, to which aper-
ture a large opening communicated. They approached
this tree in expectation of finding some insects under

the bark ; but, as they advanced, they heard a low

humming noise issue from the cavity. Dreading
that this sound might proceed from a nest of serpents,
or other noxious animals, that might be lurking

there, they took some precaution in exploring the

place. To their surprise, however, they encountered

only two large birds, which they drew forth one after

another. M. Le Vaillant kept them alive for two

days, but the light of the sun affected them so

much that they did not attempt to escape in the

day time ; but, in the darkness of night, they made

desperate efforts to get out of the basket in which

they were kept captive.
There are some species in Australia, one of which

has the head furnished with a crest of produced fea-

thers, and some of the tints of its plumage are lighter
than those of most of the genus, but otherwise it pre-
sents nothing worthy of very particular notice, and
its manners are obscure and little known.

PODARGUS. These form the remaining genus of

the night swallows, or rather of those birds which

prey something after the manner of swallows, and

generally in the twilight. It will be seen, from the

account which we have given of the leading species
of the former genus, that birds of this description are

chiefly confined to those parts of the world which
have their seasons strongly contrasted by alternating

drought and rain ; the former continuing with such

intensity and heat as to produce a desolation some-

thing resembling that of winter, and the latter giving
an excessive stimulus first to vegetable and then to

animal life ; the season of the last of which is later

than that ofthe other. In consequence of this the night
air is, at certain seasons, literally crowded with insects,

upon which both genera of this family of birds feed

in great numbers.
i The genus podargus, as at present established, does
not contain nearly so many species as the preceding
one ; but as there is a sort of gradation in that which
forms the leading character, the line of distinction is

not very easily drawn. One very curious species,
which is described as the Trinidad goatsucker, seems
to be of doubtful reference in this respect, and there-

fore we shall content ourselves with a few words of

general description, without a positive reference of

the bird to either genus.

Though Trinidad is in itself a comparatively healthy
and tranquil island, there are violent contests of the

elements in that portion of water by which it is

divided from the main land of South America. The
lower valley of the Orinoco then is subject to violent

floods, which cover, at one season of the year, a large
extent of surface which is dry at other times. The
navigation of this passage is exceedingly dangerous ;

and therefore, though the natural productions of the

banks and islands are matters of considerable interest,

they are very little known. We quote the original

description of the Trinidad goatsucker, as communi-
cated to Dr. Latham by Mr. Thomson. " These birds

inhabit coves of the islands forming the Bocata, an
entrance into the Gulf of Paria, accessible only at the

very lowest ebb tides, and in moderate weather
;
and

as they are never observed on the wing in day-time,
most probably, like the rest of the genus, they seek
their food in the absence of the sun. Here they breed

during the early part of the spring ; and it is at the

time of new and full moons, in April and May, that

the people who are acquainted with these coves,
resort thither to take the young, and such of the birds

as they can knock down with sticks. They have a

strong and a disagreeable fleshy smell, but some

people compare it to that of the cockroach ; when
dressed they look like a round lump of fat, the little

flesh there is tasting more like that of a sucking-pig
than any other, but yet with a flavour and lusciousness

perfectly its own. But what is most extraordinary
is, that in a family supposed to be wholly insectivorous,

this should constitute a single and solitary exception,
and be found to subsist, at least during the breed-

ing season, entirely on fruit ; for, on examining the

stomachs of a dozen of them, young and old, no other

species of food whatever but the fruit of the palm
appeared. The collector in ornithology will find a

very troublesome task in preserving this bird, as the

skin adheres with uncommon closeness and tenacity
to the granular fat, which every where covers the

body, and which liquifies under the touch."

It is by no means improbable that some at least of

the singular birds which Humboldt and his associates

met with in their researches among the very extraor-

dinary ravines and chasms, which seam the northern

slopes of the Peruvian Andes, and are cleft to depths
which defy the beams of even a tropical sun, belong
to this class. The notices of those birds were, how-

ever, chiefly obtained from the Indians, and their

accounts cannot be implicitly relied on. Indeed we
want much farther research into the natural history
of that singular portion of the earth's surface before

we can form an accurate estimate of any or part of

its zoology.
Whether any of those birds, whose history is at

present so shadowy, may belong more correctly to

the genus Podargiis, or the genus Caprimulgus, or

whether they may be something intermediate between
the two, are points which we arc not at present in a

condition for settling. The prominent characters of

Podargus consist in the stronger nature of the bill

and the enlargement of the claws. They may be

described as having the bill hard, stout, and of an

entirely horny substance, instead of being soft in part
like those of the typical goatsuckers. The breadth

of the bill at the basal part is excessive, so that the

gape is actually broader than the measure of the

forehead. The keel on the upper mandible is rounded,
curved from its origin, and much hooked at the tip.

Both mandibles are much dilated at the sides, and

the angle of the gape extends to a considerable dis-

tance behind the eyes. The lower mandible is of

hard texture, straight in the greater part of its length,

but slightly hooked at the tip, which is furnished with
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a groove to receive the hook of the upper mandible

The nostrils are linear, placed at some distanc

from the base of the bill, nearly closed by a horn}

plate, and concealed by the feather of the front. Th
tarsi are short, and the feet have four toes, three in

front. The internal one is united to the middle a

far as the first joint ; but the external is free, am
the hind toe is capable of being reversed. The claw

are riot very long, but they are hooked and sharp
and that of the middle toe is not pectinated. Th
first and second quills are shorter than the third anc

the fourth is the longest in the wing.
These birds were unknown as a genus until they

were partially investigated by Humboldt in the

Andes, and by Horsfield in the eastern continent

The species alluded to by the former of these authors

is probably the Trinidad goatsucker, of which we have
taken some notice ; but the eastern species have been
more carefully examined, and their characters are

more clearly established. The whole of them are

twilight birds, inhabiting caves and the thick shades
of tropical forests, which are seldom visited by any
human beings except the most savage tribes. Where
they live, twilight may be said to reign all day long ;

and they rarely come into situations where the air i
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free and the sun bright. They are understood to

subsist entirely upon insects, especially moths and
beetles of the largest size, which they seize with the

beak while upon the wing. Some naturalists, who
are perhaps rather fond of tracing what are called

affinities, have described these birds as forming an

intermediate or connecting link between the goat-
suckers and the owls. This relation is not, however,
borne out by the habits of the two races. They
belong geographically to different departments of the
earth ; their prey is different, and they catch it in a

different manner. Small mammalia are the proper
food of the owls, and they come upon these by stealth,

and, of course, always secure them upon the ground.
Insects again are the food of the Podargi; and they
seize these chiefly on the wing. Those differences of

habit very naturally point to corresponding differences

of geographical situation. The polar parts of the

world are the head-quarters of those small rodent

mammalia, upon which owls in great part feed ; and,

therefore, according to that law of nature by which
the prey and the preyer are invariably brought into

juxta-position in the same locality, the polar parts of

the world are also the head-quarters of the owls.

But the tropical regions are the head-quarters of

all insectivorous birds, being the head-quarters of

those insects upon which the birds feed.

Notwithstanding the abundance of insects, chiefly
small ones, which are found in the polar forests,

and hovering over the polar marshes during the

summer, there is not one to be found there during
the winter, or in high latitudes, for nearly nine months
out of the twelve. There is therefore no permanent
place for an insectivorous bird in those high latitudes ;

and of course there is not one that remains there,

though a few pay their annual visits during the short

summer. It is very different in the dark caves and
thick damp forests of polar countries. Such places
do not feel the scorching heat which brings desola-

tion on the dry plains ; they have always heat

enough, and also moisture enough, for an abundant

production of insects ; and consequently the insecti-

vorous birds dwell permanently in them, enjoying a

perpetual harvest, and rearing their broods indiscri-

minately at any time, without the slightest reference
to any change of seasons. This is the character of
the bird, which is most decidedly marked in the

podargi ; and any one who reflects upon the subject,
with even a moderate degree of attention, will at
once see, that in this there is not the slightest affinity
or approach to the character ofthe owls. It is of great
importance to keep in view the geographical tenden-
cies of animals ; because, whatever resemblance there

may be in the structures of individual parts, we always
find that the essential characters of the animal are so

closely connected with its geography, that the one
may in great part be made an index to the other ;

and this is one of the ways in which natural history
is made to conduce most essentially to the advance-
ment of general knowledge ; a subject of far more
consequence than the introduction of any one artifi-

cial system, however plausible that system may be,
into any single department either of the animal world
or of the vegetable.
We have already remarked, that the natural history

of this particular genus of twilight feeders upon
insects is very obscure ; and we may add, that it is

highly probable that we are not yet acquainted with
the half, or probably even the hundredth part of the
number, so that it is impossible to carry this very
curious part of the geographical history of birds to
that extent which would be desirable ; we must,
consequently, restrict our notices to the one or two
species which have been ascertained by competent
authorities.

P. cornutus The horned Podargus. This appears
to have been the species found in the woods of Java
by Dr. Horsfield. It is a very singular-looking bird,
from the great width of its gape, the forward position
of the eyes, and the produced feathers with loose
and straggling webs, which stick out from the sides
of the head. Its upper parts are of a greyish brown
colour, mottled with black and white ; the forehead
's covered with brown feathers, with shafts terminating
ike hairs, and the sides of the head with black feathers,
)f which the webs are loose and open, and, though
ess produced, bear no inconsiderable resemblanceln
heir texture to the feathers on some of the birds of
oaradise. What may be the use of such feathers in
he economy of the bird is not known, but, as they
cover the external openings of the ears, it is not un-
ikely that they are, in some way or other, connected
rt-ith the sense ofhearing. The lower part of the neck is

crossed by a white band, and there is a white spot upon
he termination of each of the lesser coverts of the

A-ings ; the quills are brown, spotted on their outer
vebs with dark brown and russet ; the tail-feathers are
Iso brown, staged at their extremities, mottled with
ilack, marked with eight bars, and the external ones
are spotted with reddish white ; the throat is brown,
narked with small longitudinal lines ; the centre of
he breast is nearly white, marked with a large gorget
f brown and black ; the rest of the under parts are
vhitish, delicately streaked with lines of black and
usset. The length of the bird is about eight inches,
nd its weight is but trifling even as compared with
ts size. Of its nest-building, or other habits, little or

othing is known. In the case of this, as well as of

nany other birds which have tufts of produced fea-
iers on the sides of the head, the name horned is

ery inaptly applied, for in birds these additions to
ic head never consist of anything but feathers.
P. cinereus, is a New Holland species, the prevail-
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ing colour of which, as its name imports, is ashen

grey. It is, however, very much mottled by other

colours. It is about the size of a jackdaw, or rather,

perhaps, a little larger. The spots which mark it are

chiefly black and white ; and it differs from the

Javanese species in having the bill and feet black.

Such are a few of the particulars known respecting
one of the most singular families of the feathered

tribes.

NYMPH. A name sometimes given to the pupa
state of various insects. See INSECT, CHRYSALIS.
NYMPH^EACE^E. A natural order containing

four genera, viz., Nclumbium, Euryale, Nymphcea, and

Nuphar. They are all aquatics, and some of them
bear very splendid flowers. They occur in almost

every pool, canal, or slow-running stream over all

India and China ; and the hardy nuphar is common
in all similar situations in Europe.

N'elumbium and NympJuza are the normal genera
and types of the order. These, although essentially

distinct, are in many particulars so much alike, that

they were formerly considered but one species of one
and the same genus. Collectively considered, the

Nelumbiancc are aquatic Ranuncul'mtE with prostrate
stems, which extend themselves in the mud, peltate,
or cordate fleshy leaves, which mostly float on the

wutQr, sepals, petals, and stamens passing into each

other, embryo excluded or without the albumen, but

inclosed in a membranous sac. The inflorescence is

solitary ; the peduncles long, varying in length with

the depth of the water, round, and ebracteate. The
flowers are large and showy, regular and united.

The Pythagorean bean is supposed to have been
the fruit of Nclumbium spcciosum, or the water lotus,

formerly a native of Egypt and other warm regions
in Africa and Asia, but not now to be found in the

Nile, its most celebrated habitat of antiquity. It was
called Cj/amus by the ancients, and its present generic
name is an alteration of the Cingalese word Nclumbo.
The creeping jointed subaqueous stem or rhizoma,

as well as the seeds, are eatable, and they are said

to be both savoury and wholesome. In China the

plant is called Lien-faa ; and peeled seeds and slices

of the rhizoma, with the kernels of apricots and wal-

nuts, alternated with layers of ice, were frequently

presented to the British ambassador and his suite, at

breakfasts given by some of the principal mandarins.

The seeds of the N. rubra and N. lotus are eatable.

The odorata and alba have been occasionally em-

ployed medicinally as astringents, but their use is

almost obsolete, being seldom resorted to as styptics,
and only occasionally chewed by singers to relieve

relaxation of the uvula and soft palate, give firmness

to the vocal organs, and clear the voice.

The tropical species are cultivated and flowered in

our stoves, planted in tubs of muddy soil, and kept
flooded with water during the growing season, but

kept drier while dormant. They are raised from

imported seeds, or by dividing the root.

NYMPH ALID^E (Swainson). A family of diur-

nal butterflies, comprising those species which have
the fore legs rudimental, the pupa only suspended by
the tail, and not girt round the body ; the caterpillar

cylindric, spinose, and with two short anal spines ;

and the antennas with a distinct club, and not hooked
at the tip. These butterflies arc distinguished by
their strength of body and powerful nerves of the

wings, giving great rapidity of flight. Their colours

are generally brilliant and variegated, often orna-

mented with beautiful eye-like marks, or spotted with
silver on the under side. The species are exceed-

ingly numerous, especially in extra European coun-

tries, and their size generally far exceeds that of the

Hcsperiidce or Lycctnides, although often smaller than
the Papilionidcc. The genera are Cethosia, Argynnis,
Melitcca, Vanessa, Cynthia, Nymphalis, Libythea,
Biblis, Melanitis, Morpho, Pavonia, Brassolis, Eiirne-

nia, E(iryb\a,Hipparchia, Fabricius (Satyrus.Latreille),

Apatura and Limenit.es, those marked in italics con-

taining British species. See the articles BUTTERFLY,
LEPIDOPTERA, and DIUIINA.
NYMPHON (Fabricius). A remarkable genus

of apterous insects, belonging to the class Arachnida
and order Podosomata of Leach (Aporobranchia of

Latreille) having the body small and linear, the legs

very long, with a pair of antennal claws, and two

palpi. These are extraordinary marine animals re-

sembling spiders, bui having only four pairs of legs ;

they are found amongst various aquatic plants under

stones, &c. They appear to be destitute of any up-

pearance of breathing pores, whence Latreille's name

Aporobranchia. The females are furnished with an
additional pair of short filamentous processes to which
the eggs arc attached. There are several British

species, but their characters have not yet been satis-

factorily determined. Dr. Leach has figured two

species, N. gracilc and femoratum, in the Zoological

Miscellany.
NYSSA (Linnaeus). A genus of North American

trees, belonging to Santalacca. The fruit of N. can-

dicans are preserved and used instead of olives. N.
denticitlata is a lofty tree of great beauty. In British

collections they answer the purpose of large shrubs,

and grow best in damp situations. They are increased

by layers.

OAK is the Quercus robur of Linnaeus, the British

oak. Of this most important genus of forest trees,

there are sixty-one species and twenty-two varieties,

named in our books. There are two, but very nearly
allied, sorts met with in woods : one with the acorns

sitting close upon the twig on which they grow, hence
called Q. sessiltflcra ; the other bearing its fruit on

footstalks, hence called pcditnculata. The latter has

been raised to the dignity of a species by modern

botanists, and it is said that the timber of the one is

much more valuable than that of the other; but which
is the superior, remains to be ascertained. While
botanists assert that the pedunculata is the true

British sort, an eminent builder denies that it is so,

and has proved, in the course of his long experience,
that the robxr, or sessile-fruited one, of Linnaeus, is

the true nava? oak. See QUERCCS.
OAK APPLE. The excrescences often ob-

served growing upon the leaves and young stems of

oaks, and which, when gilt, form so prominent a part
of the decorations of the "

Royal-oak day," are thus

named, and are caused by the wounds made by seve-

ral species of gall-flies when in the act of depositing
their eggs. See CYNIPID.E.

OAT is the Arena saliva of Linnseus, one of our

most useful agricultural plants. For the principal

part of the food of the labouring classes in the north-

ern parts of Britain, and for the food of horses in the

south, one-fifth of the whole arable land in the three

kingdoms is annually sown with this grain. Oats

are generally sown on newly reclaimed land, or in

regular rotations, usually follow wheat. The seed
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time is during Lent, and the return varies from four

to nine quarters per acre ; general average about five

quarters (forty bushels) from about five bushels per
acre sown. In the north, the crop is reaped and
bound in sheaves before it is carried to the barn. In

the south, oats are mown, and, when sufficiently har-

vested, carried to the rick or barn loose.

OAT GRASS is the Avena prcecox of Linnaeus, a

common British-grass frequent on waste ground.
OBESIA (Haworth). A genus of succulent gouty

plants, natives of the Cape of Good Hope. The
flowers are pentandrious, and the genus belongs to

Asclepiadccs. Both plants and flowers are curious ;

they require to be potted in very light soil and lime

rubbish, and mostly kept dry, except when flowering

they may be allowed \vater more freely. They are

propagated by cuttings, but not planted till the wound

gets dry, otherwise they are apt to rot. This genus
was separated from Stapelia.
OBSIDIAN. This mineral is found in two very

distinct forms. The translucent obsidian, or Lave
vitreuse obsidienne of Hauy, is most frequently of a
black colour ; but some varieties are olive-green, and
exhibit a beautiful silvery or golden opalescence.
The island of Iceland produces the best specimens,
but it occurs in most parts of the world. Transparent
obsidian varies considerably in its colour, and consists

principally of silica.

OCHNACE^E. A small natural order, contain-

ing four genera, viz., Ochna, Wulkeria, Gomphia, and
Castela. They are trees or shrubs abounding with

watery juices ; their stems and branches are very
smooth, leaves simple, alternate (in Coriaria alone

opposite), entire, or toothed, penninerved, and fur-

nished at the base with two stipules, which are deci-

duous, or sometimes absent. The inflorescence is

subracemose, the flowers regular, united, and in gene-
ral yellow. The calyx is formed of five sepals ; the

petals are equal, alternate with the sepals ; the torus

is turgid and discoid, bearing the carpels arranged
round the median style ; the stamens are five, alter-

nate with the petals, and protruding from the margin
of the disk ; the filaments are free, bearing two-celled

anthers, opening lengthways or by terminal pores.
The germen consist of from five to ten carpels

arranged in a whorl on the disk, with their styles

combined, and forming a straight thread-like column
that rises from the middle of the disk, and is persis-
tent. The fruit consists of from ten to five, or by
abortion fewer, carpels, which are sub-drupaceous,
and one seeded.

The OchnacetE are bitter plants, and some of them
are esteemed as tonics, such as Walheria serrata, the

leaves and roots of which, when steeped or boiled in

milk or water, are administered as a stomachic, and
are said to remove nausea and arrest vomiting.

Gomphia hexasperma is astringent, and is found ser-

viceable as an application to the sores caused in

cattle by the punctures of insects. Gomphia Jabotapita
has a fruit which is eatable, but rather too astringent
to be agreeable ; it likewise affords a bland oil, which
is fit for salads and culinary purposes. The flowers

of this plant, as well as those of other species, are

very fragrant. Castela Nicholsoni is the goat-bush
of Antigua ; like its associates it is remarkable for its

bitterness, and like them might be useful as a tonic.

There are several species of Ochna and its allies in

our collections : they grow well in loam and moor-

earth, and are propagated by cuttings.

OCHROMA (Sweet). A genus of West Indian

trees, bearing monadelphous flowers, and belonging
to the natural order Bombaceo'. They grow freely in

a mixture of loam and moor-earth, and are propagated
by cuttings in the usual way.
OCTOMERIA (Dr. Brown). A genus of tro-

pical herbaceous plants, belonging to Orchidece. In
our collections they are kept in pots of light sandy
peat-earth, placed in cold frames during summer, but
removed to the stove in winter.

OCULUS CHRISTI is a species of Inula so

called. It is a hardy herbaceous perennial, and has

a place in our flower borders. It bears yellow com-

posite flowers.

OCYMUM(LinnjEus) is a genus of sweet-smelling
herbs, belonging to Labiates. Two of the species are

cultivated as pot-herbs, under the name of sweet basil.

They are raised from seed sowed annually in spring.
OCYPODA (Fabricius). A genus of short-

tailed crabs (Crustacea brachyura), having the eyes
large, and extending down their footstalks, instead

of being terminal, as in the others. The tail of the

males is very narrow, with the last joint elongate-

triangular ; that of the females is oval. The claws

are of nearly equal size. These crabs, as their

generic name implies, run with such great velocity,
that it is asserted that a man on horseback has

much difficulty in catching them ; hence the specific
name which was given to them by the old naturalists

of cavaliers (Eques}, During the day they keep in

their burrows, which they excavate in the sand on
the sea-shore. The species are chiefly tropical. The

type is the Cancer cursor (Linnaeus).
ODACANTHA (Paykull). A pretty genus of

coleopterous insects, belonging to the family Carabidee,

and sub-family Brachinides, having the thorax long,

narrow, and subcylindrical, the elytra truncate at the

tips, and the tarsal joints entire. The type, and

only British species of the genus, is the 0. melanura

(Fabricius), which is found in the fens of Cambridge-
shire and Huntingdonshire.
ODICNEMUS Thick-knee. A very peculiar

genus of Echassiers, or stilt birds, having more resem-
blance to the plovers than to any other family ; but

still so distinct from it in structure, in haunts, and in

manners, as to require a separate notice. Birds of

the allied genera, and especially this genus, were
most improperly classed as waders by the older sys-
tematists ; for, instead of wading or otherwise seeking
their food in the waters, they are found upon dry and

sandy places, and upon such only. Africa and Aus-
tralia are their head quarters, though some of them
make excursions into light sandy places in temperate
countries, and even pass the winter there, at least if

it is very mild and open. They are characteristically
birds of the desert, where that desert is open, and

they studiously avoid the cover of woods and bushes.

They thus form a distinct chapter in the history of

nature ; and their closest associates may be said to

be the ostriches and the bustards, the last of which
are found along with them in Africa ; and the emeu
takes the place of the ostrich in Australia, in which

country there is no bird, hitherto discovered at least,

which is properly typical of the bustards.

That the characters of the birds are well adapted
to their very peculiar haunts will appear from the

following enumeration : the bill is longer than the

head, straight in its general line, and strongly made.

It is a little depressed at the basal part, but com-
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pressed toward the tip. The culmen of the upper
mandible is elevated, and that of the lower forms an

angle a structure of bill which combines the two

properties of lightness and strength. The nostrils

open longitudinally in the middle of the length of the

bill, and are in part protected by a horny plate. The

legs are long and slender, with three toes to the front,

but not even a rudiment of a hind toe. The three

front toes are bordered with a membrane which unites

them as far as the first joint ; and this structure of

foot possesses great elasticity, and also affords a firm

plant or base to the bird in running. The enlarge-
ment of the knee, or rather of the ankle, from which
the birds get their common name, is produced by the

enlargement of the upper end of the tarsus, and the

bones with which that is articulated. By this means
a sort of cross lever power is given to the joint, which
enables the bird to have great command over the

tarsus, while the dry soil upon which it chiefly runs

does not require.very great weight or general strength
in that bone. The wings are of mean length, but

they are rather pointed, the second feather being the

longest. The tail is wedge-shaped, and the general
form of all the organs of flight adapts the birds well

for turning on the wing, or otherwise having a power-
ful command of the air.

Though this genus of birds were long confounded
with the plovers, there is a remarkable distinction

between them. Plovers, though they prefer open
places and not woods, do not betake themselves ab-

solutely to the desert ; whereas the thick knees are

always found on dry sands, and generally remote
from the dwellings and the labours of man. They
are exceedingly timid, and generally remain concealed

during the day, so that one may pass near the places
where they are without having the slightest chance
of seeing them. When, however, the twilight closes

in, the birds take advantage of its shade to come
abroad on their feeding excursions. Their food con-

sists of small ground animals, such as slugs, insects,

and the more minute reptiles ; all of which are, like

themselves, abroad chiefly in the twilight. During
the night they fly with rapidity, and utter a sharp

plaintive cry, which is heard at a considerable dis-

tance. During the day the sound which they utter,

when alarmed or otherwise excited, is in a deeper
key, and heard at a much less distance. At these

times they trust more to their legs than to their wings
in seeking safety from enemies. There are very few
animals of the same localities which can overtake
them in running ; the chief danger to which they are

exposed is from birds of prey in the air, and by keep-
ing the ground they can escape these better than if

they were to take the wing. Birds of prey, which
kill on the ground, could not descend with certainty

upon a thick-knee if once alarmed, because that bird

would be far enough out of the way before the enemy
reached it ; and as even those birds which prey on
the ground, upon other birds or warm-blooded ani-

mals, must make a rush in the air in order to acquire
the requisite impetus, it becomes impossible for them
to make any thing of a bird which can run swiftly.

Owing to these circumstances, the day flight of the

thick-knees is always low and taken in short reaches.

Their chief security upon the ground, however, con-
sists in their being so like the colour of the sand, and

squatting so closely upon it, tkzi birds of prey cannot
see them.

Their's is a wide range in nature, but it is exceed-

ingly laborious ; and therefore, besides their noctur-

nal activity in ranging from place to place, they are

obliged to migrate with the seasons. They proceed
northward about the month of April, and are driven

south again by the autumnal rains. On their migra-
tions they generally keep in flocks, resting during
the day, and making their passage during the night
with rapid wing, and apparently encouraging each
other by their cries. When the nesting time comes
the flocks break up, as is common with all birds which
breed in comparatively bare pastures. Indeed this

is so general a habit that it is necessary to be attended

to by every one who wishes rightly to understand

the nature of birds, and their general uses in the eco-

nomy of creation. If the birds nestle where food is

abundant for them, they are generally social in their

nesting places. We have this exemplified in rooks,

in herons, in house sparrows, and many others, espe-

cially of those birds of the rich tropical forests which
load the trees with their nests. Of these social

breeding birds it appears that the one excites the

other, and the encouragement thus mutually given
makes the labour proceed with greater celerity. But

there is of course a limiting of this encouragement
which bird can give to bird in the performance of

labour ; for, though the stimulus of a neighbour's
voice and activity may prompt to labour, it cannot

find a reward for that labour, unless such a reward is

obtainable in the locality. We have often a very

striking illustration of this in the case of the common
rook. If, during the incubation, and especially after

the young are beginning to break the shell, a severe

frost should set in, and close the earth and the brooks

for a succession of days, there is grievous lamenta-

tion among the dark inhabitants of the trees. The
females cannot of course leave their charge, and thus

the males are on the wing far and near in quest of a

supply. This, which is always obtained with great
labour under such circumstances, is often exceedingly

scanty ; and the complainings are sometimes painful

to an experienced ear, as they express sufferings

which are severely felt and cannot be relieved.

When a kindly thaw comes, and the stores of the

earth are again opened, the cawing of the rooks be-

comes exceedingly joyous ; and no one would easily

believe, if he had not carefully observed the fact, that

notes so different in their sound and expression could

be uttered by the same birds, at perhaps an interval

of not more than two or three days.
Those birds which disperse at the pairing time are

not subject to these casualties, because each has

a sort of farm to itself, upon which no bird of the

same species intrudes. There are not perhaps any
two distinct species of birds which feed upon exactly
the same sort of food ; and therefore the dispersed
birds are not so liable to suffer from other species as

they would be from their own.

Birds which thus disperse in the breeding time

rarely have any battles of gallantry among the males.

Each pair betalces itself to its own station, where the

two remain during the season in constant attendance

upon each other. The female chooses some little

hole sheltered by a tuft or bush, in which she depo-
sits her eggs, which are usually two in number, gene-

rally of a greenish-yellow ground and spotted with

brown. The young are carefully nursed for a time

by the parent birds ; and they are at least two or

three years in acquiring the plumage of full maturity,

which is gradually arrived at by a single yearly mpult.
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O. crepitans Common Thick-Knee. This is the

only bird of the genus which by any chance makes its

appearance in any part of the British islands ; and
even there it is found only in the bare, dry, and warm
places of the south and east, and is not found even
in the midland counties. Norfolk, where there are

many dry sandy plains, visited by rare birds more

perhaps than any other part of the island, is so ex-

clusively the abode of the few of this species which
come to Britain, that the bird has been called the
Norfolk plover. It is also called the stone plover
and the stone curlew, though it cannot with propriety
be referred to either of these genera. It is so exclusively
a bird of the open plains that it is hardly seen in an

inclosure, not apparently being fond of so much cover
as that afforded by a single fence. It comes to us

generally pretty early in April. Soon after this the

cry of the male begins to be heard from the remote
and bleak commons. It is rather loud, but harsh
and grating, and resembles a sort of explosion. These
birds have little time for nest-making, from the severe
labour which the finding of food in such unproductive
places requires from them. The sand or dry earth
is merely a little levelled, and then the eggs are placed
upon it. They are greyish in the ground, and mot-
tled with red and brown. The time of incubation is

described as extending to about a month. It is

wholly performed by the female, for the male never
sits on the eggs, but he watches very constantly be-
side the female during the day, to give warning of

any danger that may present itself. In case of any
such arriving, the female squats level with the surface
of the ground ; and the male shows himself, attempts
to attract the enemy to a different quarter, and very
generally succeeds in this. When he has succeeded
in removing the danger to the necessary distance, he
returns to his charge, and always does so by zigzags,
of which no single line points directly to the nest.

The young birds, as is common with those of a

species which do not construct formal nests, are

thickly covered with down ; and they are capable of

using their bills and feet in finding their food, in

which, however, they are assisted by the mother.
The strong bills of these birds enable them readily
to turn over small stones, and seize any little animals
which may be below ; and in this way they can find

a supply of food in places where the surface does not

present a single thing that a bird could eat. Morn-

ing and evening are their chief times of feeding, the
latter especially, because it is the damper of the two,
and the food of the thick-knees keeps longer out.

When the principal labours of the season are over,
and the young able to procure for themselves the

requisite supply of food, the birds again assemble in

flocks, and they are a little bolder than they are

during the breeding season. The hot sun always,
however, reduces them to a state of languor, so that

they squat down and remain still. But they never
do this without having a watch set. If it is a single

pair, in the breeding season, the male watches ; but
in the case of a flock, when the breeding season is

over, there is always a regular sentry posted. As at

this time each has nothing to do but find its own
food, and provide for its own personal safety, they
do not squat when the sentry gives the alarm, as the
female does when she has her eggs to protect. They
stand up, reconnoitre the danger, and each proceeds
on its own way. In consequence of this watchful-

ness, these birds are much more rarely procured by

sportsmen than one would suppose from the readi-

ness with which they can be seen on the bare places
where they reside. Such, however, is the fact, and
these birds are less frequently shot than many others

which are in reality more rare.

They are birds which indicate a bleak and wild
state of the country ; and it is doubtful whether pas-
turing sheep has not some tendency to thin their

numbers, because the sheep gradually bring a grassy
sod over the surface, and this either prevents or con-
ceals such animals as the birds would feed upon.
The falling off of their numbers is therefore to be

regarded as conclusive evidence of a country being
in a state of improvement, while their increase is, on
the other hand, a sign that it is falling into decay.

This last-mentioned circumstance not unfrequently
renders the birds of a country a sort of progressive

history of its condition at different times. The forms
of wild nature, upon which man, in a climate like

ours, breaks in when he cultivates, are the arid waste
on the one hand, and the stagnant fen on the other,
and the birds which are characteristic of such locali-

ties have gradually been becoming scarcer in England
for many years past. The bustard, which was once

by no means rare in the south, has become nearly
extinct ; and it is probable that the thick-knee is

following it.

The thick-knee, though not a very heavy bird, is

one of considerable dimensions. It is about seven-

teen inches in length, and twenty-five in the stretch

of the wings. The bill is about two inches long, and
the tarsi are between five and six, which raises the

bird above the thin herbage of its haunts, and thus

makes it appear much larger than it is in reality. Its

neck is of course long to correspond with the length
of the legs ; for, in a bird which feeds upon the

ground, those two parts are always adapted to each
other. The upper parts are reddish-ash colour, with

a longitudinal streak of brown down the middle of

each feather. The sides of the head, both above and
under the eye, are marked with white, which is found
also on the chin, but not on the nape. The belly
and thighs are also whitish ; and the fore neck and
breast are russet, with longitudinal streaks of brown.

The coverts of the wings are brown, crossed by a
band of white. The quills are black, the first with a
white spot on the middle, and the second with a simi-

lar one on the inner web. The six middle tail fea-

thers are barred with brown ; the others are white

with black bars ; and they have all black tips, except
the two middle ones. The bill is yellow at the tip,

and black at the base. The irides of the eyes and
the naked parts of the legs, which extend a consider-

able way above the tarsal joints, are also yellow.
O. magnirostris Large-Billed Thick-Knee. This

is an Australian species, having the upper parts mot-
tled with ash colour, with red, and with brown, and a
white band along the head bordered on each side by
a black one. There is also a long black spot on
each side of the neck; and the cheeks, chin, and
throat are white. The nape and upper part of the

neck grey with black spots. The wing coverts pure
ash colour, crossed by a white band. Quills black,

but with a white spot on the middle. The turn of

the wing and the lower parts of the body very pure
white, but with a streak of brown down the middle of

each feather on the breast. The bill is longer, stouter,

and more compressed than that of the European
species, and wholly of a black colour. Though not
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gaudy in its attire, the large-billed thick-knee is a

very beautiful bird ; but it is one, with the manners of

which we have very little acquaintance. The wide

plains of Australia, which are its chief haunts, have
been very imperfectly explored ;

and when the wea-
ther is sufficiently dry for visiting them with ease and

safety, they are so naked of herbage, that it is very
difficult to get near so vigilant and active a bird as a

thick-knee.

O. longipes Long-Legged Thick-Knee is also an
Australian species, remarkable for the length of its

legs, and measuring twenty inches in length. The
sides of the neck are brown spotted with white.

The top ol th& head and the upper part of the neck
are grey with longitudinal lines of brown. A space
over the eyes, the throat, and the belly, are pure white ;

and the fore neck and breast white with longitudinal
lines of black. The quills are black, and the middle
tail feathers are grey with deeper bands of the same,
while the lateral ones are black with white bars. The
bill is black, and the naked parts of the feet brownish.
This is a handsome bird as well as the former, though
the extreme length of its legs give it rather a tottering

appearance. But notwithstanding this, it is both a

steady and a swift walker. The existence of two

species of birds, which are so characteristic of desert

countries, in Australia, is one strong evidence against
the chance of that great island containing any con-

siderable portion of fertile ground in the centre.

O. maculatus Spotted Thick-Knee. This is an

African, rather larger than the common species, but

not so long as either of the Australians. Its length
is about a foot and a half. The upper parts of it are

russet-brown, spotted with blackish-brown, and the

small coverts of the wings are of the same colour, but

with white tips. A space round the eyes, the mus-

taches, the chin, and the throat are pure white.

The neck and breast are russet with longitudinal
black lines. The under parts are reddish-white,
streaked with black. The bill is black at the point
and yellow at the base, and the feet are yellow.

It will be seen from this description, that this

African species much more resembles the common

species which migrate from Africa to Europe, than

it does the Australian ones ; while they again have a

nearer resemblance to each other. All the four species
have, however, a very strong family likeness, more
so than very many other birds with which we are

acquainted ; and there are no birds to which we can

say that any of them is very nearly allied in its

habits.

ODYNERUS (Latreille). A genus of hymeno-
pterous insects, belonging to the family Vespidce, or

the wasps, and comprising the solitary species, or

those which do not congregate and form a common
nest. The abdomen is conic-ovate, and broadest at

the base ; and the terminal lobes of the mouth are

short. The species are of smaller size than the com-
mon wasp, which,, however, they resemble in colour,

being black, varied with yellow. The females con-

struct their nests in hot sand banks, the crevices of

walls, or in rotten wood. These burrows are several

inches deep, and of a cylindrical form ; the entrance

being defended, in some of the species at least, by a

curved entrance, formed of fine kneaded sand, which
the architect has brought up from the bottom of the

nest. In the interior, and at the foot of this retreat,

the female buries eight or ten caterpillars of the

same species and size, but varying in the different

species ; they are arranged in a spiral direction, and
an egg is deposited in the midst, after which the

mouth is closed. The young, when hatched, devours

the inclosed caterpillars, which are just sufficient for

its support ; and then assumes the pupa state in a

cocoon of a slender papyritious texture, which it has

previously formed, and soon after becomes a perfect

insect, and makes its escape. There are about

twenty British species, but their specific characters

are liable to considerable variation, so that the genus
is very difficult of investigation. The type is the

Vespa muraria (Linnaeus). One of the largest species
is the Odynerus antilope. A Memoir upon the habits

of this species has been published in the Transactions

of the Entomological Society, from which the follow-

ing passage is extracted : The writer noticed seve-

ral specimens flying about, settling on a wall, and

creeping into the holes which abounded in the

rotten mortar. He observed one of the wasps fly

down with something held beneath the whole length
of its body, which it succeeded in carrying into its

burrow. Another soon appeared, which he endea-

voured to catch, in order to discover what the burthen

consisted of
; but the insect was too quick for him,

and, with that solicitude which marks all the pro-

ceedings of these creatures in the constructing and

provisioning their nests, it wheeled upwards to a

considerable height, and made a circuit of several

minutes' duration, and again attempted to reach the

hole, which he again prevented by unsuccessfully

attempting to knock it down with his handkerchief,

when it soared away, and did not again return. He
was, however, more fortunate with another, by allow-

ing it to settle on the wall, and caught it as it was

creeping with its prey into its burrow. This consisted

of the green caterpillar of a Crambus, which is about

the length of the insect's body, and which he noticed

was held by the hind legs of the Odynerus, and con-

sequently extended from the head to the extremity
of the abdomen. Hence the Odynerus is essentially

a fossorial hymenopterous insect (although belonging
to a family containing the social tribes of wasps),

furnishing its nest with larva? ; and yet neither the

anterior nor the posterior legs are armed with those

very remarkable spines which characterise those

real fossorial nymenoptera which provision their

nests. Here, therefore, we have another exception
to the theory of M. Saint Fargeau, in addition to those

observed by Mr. Shuckard, and described in his

Memoir upon this subject in the first part of the

Transactions of the Entomological Society.
OZDEMERID.E (Leach). A family of coleopter-

ous insects, belonging to the section Heteromera, and

tribe Stendytra, of Latreille, having the body linear

or oblong, the antenna inserted near the eyes, the

mandibles notched at the tips, the penultimate joint

of the tarsi bilobed, and the maxillary palpi ter-

minated by a large hatchet-shaped joint, the posterior

thighs often greatly thickened in the males of some

species, whence the name of the family, which means

gouty-legged. The elytra are generally narrowed

behind, and not meeting along the back. These

insects are found in the perfect state upon flowers

and trees, and amongst long grass. In their general

appearance they have a considerable resemblance to

the Telephoridce. They are in general very active,

and fly well. The family is but of small extent.

The genera are, CEdemera, Oncomera, Ischnomera,

Not/ius, Conopalpus, all of which are British ; and
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Rhaebus, Calopus, Sparedrus, and Dytilus, which are

foreign. The genus CEdemera, as restricted by
Stephens, consists of those species only which have

the posterior femora greatly incrassated in the males,

the antennae long, and the elytra very much narrowed

behind. The type of the genus is the CEdemera
cuerulea (Linnaeus), a pretty little insect, found in the

summer months upon various flowers.

CENANTHE (Linneeus). A genus of herbaceous

perennials, mostly natives of Europe, belonging to

Umbelliferce. They are comparatively useless plants,
and when grown in botanical collections are placed in

water or on damp rich soil.

CENOTHERA (Linnaeus). A genus containing

many species of annual, biennial, and perennial herbs,

found in various parts of the world. They are ranged
in the eighth class of Linnaeus, and in the natural

order Onagraria. Generic character : Calyx tubular,

limb four-cleft ; petals inserted into the calyx ; sta-

mens erect or declining ;
filaments awl-shaped ;

anthers incumbent ; style filiform ; stigma in four

divisions ; capsule nearly three-sided ; seeds naked.

The (Enotheras are in general fine flower-border

plants. One of the most common in old gardens
is that known by the vulgar name of evening prim-
rose, from the flowers mostly expanding immediately
after sunset. The roots of the CE. biennis are escu-

lent, and were once cultivated for the sake of their

tubers, which in some measure might have stood in

the stead of potatoes, but were superseded by the

introduction of that much more valuable plant. The
roots of this (Enothera were formerly eaten after

dinner, as olives now are, being esteemed incentives

to wine-drinking, and hence the generic name was

changed from Onagra, the ass-food, to CEnothera, the

wine- trap.
CESTRID^E (Leach). A very interesting family

of dipterous insects, belonging to the section Athe-

ricera, having the mouth, in the winged state, quite,
or almost entirely, obsolete, being replaced by three

small tubercles, which can in nowise be applied as

organs of nutrition. These insects have the appear-
ance of large flies, with the body often very hairy,
and ornamented with bands of various colours like

the humble bees. The wings are very strong, and

generally extended ; the alulets are large, and con-

ceal the halteres ; the tarsi are terminated by two

ungues and two pulvilli.
The habits of these insects are very peculiar,

since their larvae reside in the stomach, beneath the

skin, or in the frontal sinus of various quadrupeds.
We have, in the article BOT, given an account of

the habits of those species of this family which
attack the horse, and are known amongst farriers by
that name, forming the genus Gastcrophilus (Leach ;

Gastrus, Meigen) ; and havet herein stated, that in

the present article we should detail the habits of

the other species.
It may, however, be observed in a general manner

that these insects are rarely to be observed in the

perfect state, although sufficiently common, and often

very annoying to the animals which are subject to

their attacks whilst larvae. Each species of the family
is confined to its own peculiar quadruped, and selects,

for the deposition of its eggs, that particular spot which
will be best adapted to the wants of the future larvas.

The ox, horse, ass, rein-deer, stag, antelope, camel,

sheep, hare, and rabbit, have been ascertained to be

subject to the attacks of these insects, which instil a

surprising degree of alarm into these animals when
about to deposit their eggs. The larva;, according- to

the situation in which they are found, may be called

subcutaneous, cervical, and gastrical ; the bots belong-

ing to the last-named species. The larvae are thick

and fleshy, of a somewhat conical form, and destitute

of legs ; the body is composed of eleven segments,
exclusive of the head, and furnished with minute
tubercles or spines, often arranged in transverse series

so as to be of service in progression. The chief organs
of respiration are placed upon a scaly plate at the

extremity of the body, which is the thickest part of

the larva ; their situation being, however, different in

the gastrical species. Moreover the mouth of the

subcutaneous larvae is only composed of fleshy tuber-

cles, whereas that of the gastrical species is armed
with a pair of strong hooks a variation of the struc-

ture dependent upon the variation of habit, and which

requires that the larvee placed in the midst of the

stomach of an animal, and subject to the action of

the food of such animal in its passage through its

body, should be furnished witlv the means of holding
itself firmly in its place. When full fed, these larvae

quit their retreats and descend to the earth, in which

they pass the pupa state, the skins of the larvae serv-

ing as the cocoon of the inclosed pupa.
The cestrus of the oxen, to which, in allusion to

its habits, Latreille has applied the very appropriate

generic name of Hypoderma (that is, living beneath

the skin, or subcutaneous), is one of the most renowned
of insects, its habits having been recorded by Virgil,

in his third Georgic. Dryden gives the following
translation of the passage in which the insect is

referred to :

About the Alburnian groves, with holly green,
Of winged insects mighty swarms are seen.
This flying plag-ue (to mark its quality)
CEstros the Grecians call Asilus, we
A fierce loud buzzing breeze. Their stings draw blood,
And drive the cattle gadding through the wood ;

Seized with unusual pains they loudly cry-
The claims of Dryden as a poet may be unques-

tionable, but he was no naturalist ;
and in these few

lines may be seen examples of his merits and demerits.

For the sake of his verse he has introduced the state-

ment that the stings of this insect draw blood, and

he has employed the popular but indefinite terms

breeze and gadding (that is, flying from the gad-fly}.

Thus it would appear from this passage, that the

insect in question was a Tabanus, which have the

power of drawing blood with their powerful apparatus
of lancets in the mouth. But Virgil was a naturalist

as well as a poet, and he knew well that the effects

which he has described were not caused by a Tabanus,
but by an OEstrus. A more correct translation of

the passage is given by Kirby and Spence :

Through waving groves where Selo's torrent flows,
And where, Alborno, thy green ilex grows,
Myriads of insects flutter in the gloom,
(CEstrus in Greece, Asilus named at Rome)
Fierce and of cruel hum. By the dire sound,
Driven from the woods and shady glens around,
The universal herds in terror fly ;

Their lowings shake the woods and shake the sky.

Now this is precisely the effect which the presence
of a female cestrus (Hypoderma), buzzing about to

deposit her eggs, has upon a herd of oxen. Terrified,

with their tails in the air, or stretched out stiffly at

full length, they gallop about the fields, resting only

when they can make their way into a neighbouring
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pool of water, where they are safe from the attacks

of the insect. But the most curious part of the sub-

ject is, that this dread is* merely instinctive. The
oestrus inflicts no pain whilst in the act of depositing
its egg, for it now seems decisively proved that the

old account, that the ovipositor of the insect was

capable of inflicting, and in fact inflicted, a wound for

the reception of each egg, is unfounded, and that the

eggs are merely glued by the out-stretched ovipositor
of the female fly upon tne hair of the back of the ox.

No sooner is the larva hatched than, according to

Mr. Bracy Clark, it burrows into the skin, and soon

forms around itself a bump or protuberance upon the

animal's back a place, as Reaumur observes, where
food is found in abundance, where it is protected
from the weather, where it enjoys at all times an equal

degree of warmth, and where it finally attains matu-

rity. Reaumur has given a very detailed account of

the habits of this insect ; but admits that he never

saw a female deposit her eggs, so that his supposition
as to the parent fly piercing the skin of the ox does not

rest upon direct observation, and is contradicted both

by the texture of the ovipositor itself, and the state-

ments of Mr. Clark. These larvae are called warbles

or wurmals, their habitations increasing in size accord-

ing to the growth of the inclosed larvae ; the largest
are nearly an inch and a half in diameter at the base,

and about an inch high; they are scarcely perceptible

externally during the winter, but attain their full size

by the beginning of the summer. It is necessary that

the tumour should have an orifice for the supply of

air to the larva, and the situation of the spiracles is

precisely that which is most admirably adapted for

the nature of the habitation of the insect ; had the

spiracles been disposed along the sides of the body,
as is their general situation, it would have been

necessary that an open space should have been main-

tained around the body of the insect, but they are

placed at the hinder extremity of the body,
which is kept constantly applied to the orifice, which

it exactly fits, and by this means not only is the aper-
ture closed but a supply of air is maintained, and the

head of the insect is placed at the greatest distance

from the surface, and consequently most deeply into

the flesh, where of course it obtains a great supply of

food, which consists of pus, or matter secreted in

consequence of the irritation produced by the insect.

It is commonly upon the young cattle of two or

three years old that they are found ; they seldom

attack old animals. The number of bumps upon an

ox is various ; in some not more than three or four

are to be found, whilst in others as many as thirty or

forty may be discovered. They are generally placed
near the spine, but sometimes upon the thighs and

shoulders ; sometimes they are far apart, whilst

occasionally several of them are so close as to touch

each other. It must be evident, that if these larvae

fed upon the flesh of the beast the presence
of so great

a number must be .attended with the greatest pain
and suffering, but so far is this from being the case,

that it would appear that they do the ox no material

injury, and occasion none or but very little pain ;

indeed cattle most covered with bumps are not con-

sidered by the farmer as injured, the warbles being

regarded as proof of the goodness of the animal, since

these flies attack only young and healthy oxen. The
tanners also prefer those hides which have the greatest
number of warble holes in them, which are always
the best and strongest.

The oestrus of the sheep which, from its larva inha-

biting the frontal sinus of that animal, has been

appropriately formed into the genus C'cphalcmyia by
Latreille, is of a smaller size than the foregoing, being
not more than five lines long, and of a greyish colour.

The dread produced by the presence of this insect is

exhibited in a different manner to that caused by the

ox oestrus. The sheep shake their heads and strike

the ground violently with their forelegs, or, running
away, get into ruts, dry dusty spots, or gravel pits,

where, crowding together, they hold their noses to the

ground. The object of all this is to prevent the oestrus

from depositing its eggs in the inner margin of the

nostrils, whence the larvae, when hatched, ascend into

the head, feeding in the maxillary and frontal sinuses

on the mucilage there produced. When full grown
they fall through the nostrils, and assume the pupa
state on the ground. The CEstrus trompe, of Fabri-

cius, inhabits the same situations in the rein-deer.

It appears certain, from numerous recent observa-

tions, either that there is a species of this family

appropriated to man, or that, under certain circum-

stances, man is attacked by some of those insects which

ordinarily infest quadrupeds. Gmelin, indeed, has

introduced a species into the Systema Naturae, under

the name of CEstrus hominis, with the observation,
" Habitat larva in America Australi per sex menses
sub cute homiuum abdominali, turbetur profundius

penetrando periculosa, adeo ut fertur, lethalis ; imago
muscae domesticae magnitudine." The larva of this

insect is found in South America, where, for a period of

six months, it burrows beneath the skin of the abdomen
of the inhabitants, penetrating deeper when disturbed,

so as to become very dangerous, and, as it is said, to

cause death, the imago being of the size of the do-

mestic fly. Latreille also states, that M. De Hum-
boldt noticed, in South America, Indians whose bellies

were covered with small tumours, produced, as he

supposed, by the larvae of an oestrus, most probably

belonging to the genus Cuterebra of Clerck. The
same statement is also made in the Essai sur la Geo-

graphie des Plantes, p. 136, by Humboldt and Bon-

pland. See also the Bulletin des Sciences Naturelles,

1823 ; the 27th number of the Magazine of Natural

History ; the Annales de la Societe Entomologique
de France for 1833 (wherein is a valuable memoir by
M. Geoffroy Saint Hilaire), and the Medical Journal

for 1835 ; in which works various notices upon this

subject are to be found, but of which want of space

compels us to omit further notice.

The family is divided by Latreille as follows :

A. Proboscis distinct, but very small and retractile.

genera Cuterebra and Cephenemyia.
B. Proboscis wanting.

a. Palpi two. (Edemagena (CEstrus tarandi).
b. Palpi wanting.
Genera Hypoderma, Latreille (CEstrus bovis) ;

GasterophUus, Leach (Gastrus, Meig.; CEsfrus,

Latreille ; CEstrus Equi) ; Cephalemyia (CEs-
trus ovis).

OIL NUT is the Hamiltonia oleifera of Muhlen-

berg, a genus belonging to Santalacecs, formerly the

Pyrularia pubera of Michaux.
OLACINE^E. A small natural order of plants,

containing four genera and six species. The genera
are Qlax, Spcrmaxylon, Heisteria, and Ximenia. The
Olacacece, as this order is called by some authors, are

arborescent plants, with alternate entire simple leaves ;

sometimes the foliage is abortive, and the stipules are
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always absent. The inflorescence is axillary, and the

flowers small, unsymmetrical and united, or, by abortion,

polygamous. The calyx (?) is small, entire, or slightly

toothed, and often becoming enlarged or fleshy. The
corolla of from four to six hypogynous petals, which

are separate or connected in pairs through the inter-

vention of the filaments. The stamens are definite, part

being sterile in the form of hair-like nectarines, oppo-
site or attached to the petals, and coherent with

them by the filaments. The germen is free, and one-

celled. Style filiform, and stigmas from three to four.

The fruit is sub-drupaceous, indehiscent, and often

invested by the persistent fleshy calyx or involucrum.

One-celled and one-seeded.

Of the properties of these plants there is very little

known : some are esculent, and all, as far as expe-
rience goes, innocuous. Olax Zeylanica is used in

Ceylon as a pot-herb, and also as a salad : it is

there called mcela-hola, which signifies salad-tree,

whence its generic name, which is more probably a

corruption of kola than a misapplication of oAa|.
The fruit of Ximenia Americana is eatable. It is

about the size of a pigeon's egg, of a yellow colour, and
has a sweetish subacid flavour. Heistem coccinea is the
" bois perdrix

"
of the French colonists in Martinique,

and it affords the partridge-wood of European cabinet-

makers.

Decandolle, Lindley, and other botanists, are not

decided whether the genera associated under this

title really deserve to be made a separate order, as

all of them may be fairly referred to other and
well-established orders. They are all increased by
cuttina's.

OLEIN^E, or OLEACE^E. A generally culti-

vated natural order of trees and shrubs, containing
eleven genera and one hundred and twenty-four

species. The genera are : Fraxinus, Ornus, Chio-

nanthus, Millingtonia, Linocicra, Fontanesia, Notekea,

O/ea, Phillyrea, Ligustncm, and Syringa.
The Qleaceae have aqueous juices, erect or climb-

ing stems ; their leaves are opposite, petiolate, simple,
seldom ternate or pinnate, and destitute of stipules ;

the inflorescense is paniculate, and the flowers regular
and united, or sometimes, by abortion, polygamous ;

the calyx is free, disk absent, corolla hypogynous ;

the stamens, two in number, are hypogynous when
the corolla is absent, epipetalous when it is present,

being exserted from its tube, alternate with its lateral

lobes, or, when tetrapetalous, connecting the lateral

petals in pairs ; the filaments are free, anthers two-

celled, opening laterally by longitudinal clefts ; the

fruit is drupaceous, baccate, or capsular ; the seeds

erect or pendulous ; arid the albumen fleshy or

horny.

Among the most important genera for ornament are

the lilac, phillyreas,and different varieties of ash ; and of

the most useful is the olive, the fruit of which abounds
in a bland fixed oil. This oil is expressed from the

fleshy pericarp, the olive being one of the several,

yet few, exceptions to the general rule of fixed oils,

being obtained from seeds alone. The olive grows
freely in the south of Europe ; and, although it does

occasionally bear fruit in this country, the crops
would be too scanty and uncertain to allow an exten-

sive cultivation. Our chief supplies of olive oil are

obtained from Italy, especially from Florence and
Lucca ; but that from Provence is of superior qua-

lity. In Spain and Italy this oil supersedes the use

of butter ; hence its consumption in those countries

is far greater than amongst us, our annual imports

averaging only a little more than two million gallons.
Besides the oil, the unripe fruit of the olive is

pickled and eaten on the Continent to provoke an

appetite. Here olives are taken after dinner to

cleanse the mouth, so that the flavour of the wine

may be the more enjoyed.
Ornus Europcea is the manna-ash. This and the

other species yield that peculiar saccharine cathartic

known in medicine under the name of manna ; chiefly

brought from Calabria, where the trees abound.

The plants of this order are chiefly increased by
grafting or budding, and sometimes by layers and

cuttings.
OLIVE WOOD is the Elteodendron orientalis of

Jacquin : East Indian and Australian trees and shrubs,

belonging to Celastrmeae.

OMALIUM (Gravenhorst). A small genus of

rove beetles (Brachclytra), forming the type of the

sub-family Omalides (Omalidcs, MacLeay). See
BRACHELYTRA.
OMASEUS (Zeigler). A genus of coleopterous

insects, belonging to the family Carabides, and sub-

family Harpalides, the true type of which is the Ca-

rabus melanarius, a very common English species, in

which the wings are rudimental, the thorax with the

hinder angles acute, margins incrassated, mandibles

striated, body oblong, depressed, and anterior tarsi

with three dilated joints in the males. There are

eight or ten British species, found chiefly under stones,

moss, &c.

OMOPHRON (Latreille; SCOLYTUS, Fabricius).
A small but very interesting genus of coleopterous
insects belonging to the family Carabidce, but differing
from the majority of those insects in the form of the

body, which is nearly orbicular and convex above, the

thorax, very short, and the scutellum not visible. The
basal joint of the tarsi is alone dilated in the males.

The species are but few in number, and frequent the

margins of water in Europe, North America, Egypt,
and the Cape of Good Hope. In this respect, as

well as in the form of the body and of the larva, this

genus is regarded as the connecting link between
the hydradephagous and geodephagous predaceous
beetles.

OMPHALEA
(Linnasus).

A genus of West
Indian trees, belonging to the natural order Euphor-
biacccs. Generic character : flowers in panicles and
monoecious ; calyx in four parts, divisions concave
and obtuse ; corolla none ; stamens, the filaments

dilated above ; anthers two-celled ; style thick; stigma
somewhat trilobed ; fruit of three berries ; seeds

hemispherical. This is a stove exotic, and thrives in

light soil, and may be increased by cuttings.
OMPHALOIDES (Lehmann). A genus of

annual and perennial herbs, having pentandrious
flowers, and belonging to BorainctE. The Venus
navelwort is a common flower-border annual seen

in every garden.
ONAGRARI A. A natural order, containing four-

teen genera and one hundred and forty-six species,

already described and named. This, says Lindley,
is a well-defined order, generally known by its pollen

cohering, by a sort of filamentous substance, an in-

ferior polyspermous ovarium, a four-sepaled, four-

petaled flower, with a definite number of stamens
and a single style. They are all innocuous plants,
but more celebrated for the beauty of their flowers

than for their medical or economical importance.
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Many of them, such as the Fuchsia, Epilobium, Gaura,

Clarkia, and Lopezia, are highly ornamental plants.

Montinia acris, which is remarkable for having albu-

minous seeds, likewise deviates from the other genera
in having an acrid fruit. Of the Epilobia, or willow

herbs, the E. or Chamnerion angustifolium is said to

produce a kind of intoxication, or to stupify those

who drink a decoction of the stems and leaves ; and

hence perhaps the reason why it is added by the

Kamtschatdales to " enrich the spirit
"
they prepare

from the cowparsnep. The pith when dried becomes

sweet, and the same people brew from it a kind of

ale, and also procure their vinegar. The young shoots

of this and other species are also eatable, when dressed

in the same manner as asparagus. The Epilobia are

valuable for shrubberies, growing in the shade, and

remain unhurt among the smoke of large towns. The
leaves of Jussieua Peruviana are esteemed in America
for making good emollient poultices. Circcea, the

enchanter's nightshade, is a common British plant,
and though it bears an ominous name, being named
after the famous enchantress Circe, it is an entirely
innocuous plant. All the genera are increased by
cuttings or seeds.

ONC1DIUM (Swam). A beautiful genus of

South American perennial herbs, bearing gynandrious
flowers, and belonging to the natural order Orckidece.

This, like many of its congeners, is found growing on
the stems of trees in thick shady and damp woods of

Brazil and other parts of South America. In our

collections the species are grown in moist stoves kept
at a high temperature ; and, to imitate their natural

habitat, are fixed to a rugged branch of a tree among
moss, and outer shells of the cocoa-nut nailed round

to form a bed for the roots. They are increased by
division of the roots.

ONION is the Allium cepa of Linnaeus, a well-

known culinary vegetable. Garlic, and onions of

various kinds, were highly esteemed in Egypt, and,

according to Hasselquist, not without reason. He
conjectures that the A. cepa, which is still used in

that country in amazing quantities, and forms a most
delicious food, is one of the species of onion after

which the Israelites longed when in the wilderness.

He says" Whoever has tasted onions in Egypt will

allow that none can be had better in any part of the

universe. Here they are sweet, in other countries

they are nauseous and strong ; here they are soft,

whereas in the northern and other parts they are

hard, and the coats so compact that they are difficult

of digestion. Hence they cannot be eaten in any
place with less prejudice and more satisfaction than

in Egypt."
It was probably an assumption of austerity and

show of self-denial which caused the Egyptian priests
to abstain from the use of onions as food, and this

subsequently led to the superstitious reverence with

which, by the bulk of the people, they were re-

garded. Lucian, when giving an account of the

different deities worshipped in Egypt, states that the

inhabitants of " Peluseum adore the onion." The

Egyptians, indeed, were commonly reproached for

swearing by the onions and leeks in their gardens ;

for Pliny says" Allium "
cepasque inter Deos in jure

jurando habet Egyptus," an absurdity which did not

escape the scourge of Juvenal :

" O sanctas gentes quibus hsec nascuntur in hortis
Numina."

"
Religious nation, sure, and blest abodes,
Where eveiy garden is o'er-run -with gods."

ONCIDIUM ONOBRYCHIS.
But, while some of the people did not dare to eat

eeks, garlic, or onions, for fear of injuring their gods,
others fed on them with enthusiasm, excited by the

:est of appetite, if not by religious zeal, if we may
ud<re from the distich which declares that

" Such savoury deities must sure be good,
Which serve at once for worship and for food.'

ONISCUS (LinnseusV A genus of apterous in-

sects, belonging to the class Crustacea, order Isopoda,
and forming the type of the family Oiiiscidce, in which
:he body is of an oval or hemispherical form, with

'our antennae, the intermediate pair being very small,

and only two-jointed. The abdomen is six-jointed,
and very short, with two or four terminal styles, and
without any lateral swimming plates ; some of the

species of this family are aquatic, whilst others are

.errestrial, and the modifications which the organs of

respiration undergo in those different species are very

interesting. The restricted genus Oniscus, of modem
authors, comprises only terrestrial species, being con-

founded with the Glomeris marginata, under the com-
mon name of wood-lice. They have eight joints in

the lateral antennae, the base of which is not exposed ;

the two external appendages of the tail are much

larger than the two interior. They frequent dark

and retired situations, such as cellars, caves, the cracks

of walls, &c. They are also fond of burrowing into

rotten window-sashes, beams, decayed trees, &c.

They feed upon vegetable and animal matter in a

state of decay, appearing abroad only in rainy or

damp weather. They creep slowly, and are easily
alarmed ; the eggs are enclosed in a pectoral pouch,
in which the young are hatched, these, at their birth,

are deficient, wanting one segment and a pair of

legs, which they afterwards acquire. The typical

species Oniscus asellus, Linnaeus, is very abundant, and

commonly called pigs'-louse, wood-louse, &c. It was

formerly employed in medicine, and was supposed to

cure agues, consumptions, &c. ; but it has now, like

many other similar medicines, been expunged from
the Pharmacopoeia. The writer has observed, that

the young of the common species, whilst very small,

and of a white colour, frequents the nest of the brown

garden ant, with which it lives in perfect harmony.
Mr. Knapp has noticed the same thing in the nest of

Formica flava. He says,
" some of these ant-hills con-

tained multitudes of the young of the wood-louse,

inhabiting with perfect familiarity the same compart-
ments as the ants, crawling about with great activity
with them, and perfectly domesticated with each

other ; they were small and white, but the constant

vibration of their antennae, and the alacrity of their

motions, manifested a healthy vigour, although the

ants at the same time were in a torpid state." Journal

of a Naturalist, p. 304.

ONOBRYCHIS (Tournefort). A genus of herb-

aceous plants, chiefly natives of Europe. The flowers

are diadelphous, and belong to the natural order

Leguminosee. Several of the species were ranked as

hedysarums by Linnaeus, and of them the type of the

genus is the well-known agricultural plant called

saintfoin. On chalky loams this plant is a useful

one to the farmer when the season for making the

crop into hay is favourable. It is fit for the sithe

as soon as any of the clovers (except, perhaps, the

scarlet trefoil), and its hay is prized above that of all

other plants ; but one shower of rain upon it, after it

is cut and withered, spoils it entirely, so that it is not

so generally cultivated as it otherwise would be,
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more especially since our summers have been so very
unsettled. Saintfoin hay is preferred for fatting deer

by the park-keepers, and always commands the

highest price in the hay-markets. It is also a useful

pasture plant, particularly in dry summers, its deep-

running root reaching moisture when other shallow-

rooting plants are burnt up. Saintfoin should not be

grazed late in the spring, lest the points of the

strongest shoots be nibbled off.

ONONIS (Linnaeus). An extensive genus of

annual and perennial trailing herbs and undershrubs,
natives of Europe and Southern Africa. The flowers

are beautiful, and monadelphous and bearing pods
belong to Leguminous, One, the O. spinosa, is a

British plant, and known by the name of Rest-

harrow. None are in cultivation.

ONOPORDIUM (Linnaeus). A genus of Eu-

ropean herbs, chiefly biennials, belonging to Com-

pobita;, and in English lists are called cotton-thistle.

O. acanthium is a British plant, which, together with

some of the continental species, being stately plants,
are admitted into our shrubberies.

ONOSMA (Linnaeus). A genus of half-hardy
herbaceous perennials, bearing pentandrious flowers,

and belonging to Boraginea;. Generic character :

calyx in five parts ; corolla tubular or bell-shaped ;

stamens included or equal with the corolla ; anthers

broad at the base ; nuts oval and stony. These are

handsome plants, and thrive in rich light soil ; a few

should be kept in pots, and placed in a frame during
hard frost.

ONTHOPHAGUS (Latreille). A genus of la-

mellicorn beetles of very great extent, belonging to

the family Scarabcidce, distinguished by wanting a scu-

tellum, as well as the third joint of the labial palpi ;

the legs are short and robust, with the tibiae some-
what triangular ; the body is short, with the thorax

thick, broader than long, orbicular or semicircular,
and incised in front. The head, and often the thorax,
are armed with horns or spines in the males. The

species are of small size, and are found in the excre-

ment of various animals. Their colours are often ob-

scure. The Scarabeus taurus, Linnaeus, belongs to

this genus, and is remarkable for the two strong
curved horns on the head of the male, which resemble
those of a bull. A single individual of this species
has been found in the New Forest in Hants. There
are ten British species.
ONYX. This is one of the forms of the common

calcedony, and it is usually marked by an alternation

of white, black, and dark brown layers. The ancients

attributed wonderful properties to the onyx stone,
and imagined that it would cure many diseases if

worn on the finger, and on this account it sometimes
fetched enormous sums.
OPAL. There are few minerals that have been more

highly valued than this gem. The principal colour of

the common opal is white and semi-transparent, with
a brilliant lustre. The fire opal on the contrary is of

a hyacinth-red colour, and both kinds are found in

every part of the world. Wood opal is the only
other species of this mineral that is usefully employed.
It varies considerably in its colour, and, as its name
implies, much resembles the branches of trees. It is

principally found in Hungary, and, when cut into

plates, is employed by the jeweller and lapidary.
OPATRUM (Fabricius). A genus of small hetero-

merotis beetles, generally found in sand-pits, and

belonging to the family Tcnebrionida. The Silp/ia

sabulosa, Linnaeus, is the type. The body is sub-

depressed, the antennae short, with the terminal joints

broader and transverse, the anterior tibiae sub-trian-

gular. These insects are of black or obscure colours,

and feisn death when alarmed.

OPERCULARIE^E. A small natural order of

plants comprising only two genera, viz., Opcrcularia
and Cryptospcrmum ; exotic weeds nearly allied to

Rubiacecs and Valerianccc.

OPETIORHYNCHUS. A genus of American

birds, with anisodactylic feet, resembling the bee-

caters in some of their habits, but differing greatly
from them in others. Their characters are : the bill

longer than the head, straight, or but slightly curved,
and but very slender, depressed at the basal part, but

compressed at the tip, which is awl-shaped ; they are

not wild and solitary birds, and one rarely meets with

them in any other situation than in pairs. They fly

about houses, and often enter them, and they are

seldom met with in the depth of the close forest.

Their wings are short, and their tail is also short,

wedge-shaped, and feeble. They are therefore not
well adapted for long flights ; but they stand high on
the legs, and thus are well adapted for walking:.

Their nests are constructed something in the form of

ovens, for which reason they have been termed oven-

birds by some naturalists. These nests are indis-

criminately placed against large branches of trees,

the corners of windows, gate-posts, and various other-

means of support. The nest is of a hemispherical

shape, formed entirely of soft mud by the labour of

the birds. The interior of this nest is about six inches

in diameter, and divided in] the middle by a partition,

through which an opening is left for the passage of

the bird from the one chamber to the other. It is

understood that the inner chamber is the one in

which the incubation is carried on, and it is bedded
with soft vegetable matter, in order that it may better

answer this purpose. The eggs are four in number,

nearly white in the ground, and marked with small

reddish dots. Some of the species construct nests ;

and it is astonishing that so small a bird should con-

struct this kind of nest, and make it so firm in its

texture as that it will bear to be agitated by the rude

winds at the end of a flexible branch. In order to

give this consistency to the large pendent nests, vege-
table fibres are intermixed with the other materials,

and very firmly worked or matted together. The

large nests are usually divided into a number of

chambers to which there are various openings. The

partitions which divide these chambers from each

other, answer another important purpose besides

mere convenience to the inmates. They bind the

structure together, much in the same way as a house
is bound together by the wooden framing of the

floors and partition?. We cannot suppose that the

birds have the slightest tendency to contrive those

partitions for the strengthening of their fabrics ; but
still this does not lessen the extraordinary fact, that

instinct should be able to accomplish, without any
contrivance, far more nice, and even far more scien-

tific structures, than man can frame, notwithstanding
the use of observation, and reason, and the help of

scientific investigation. But. we must not wonder at

this ; for there is not a single part in the structure of

any animal, or any plant, or in the distribution of any-

one portion of mineral nature, which does not, when

properly improved, tend to lay the whole fabric ofman's

boasted science in the dust, and send him to school
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to the very humblest thing in the whole operations of

nature. Bat while we are thus humbled in the un-

justifiable part of our vanity, by what appears to us

as a spontaneous evolvement without design, so

greatly excelling all that we can possibly design,
there is still room for us to feel the warmest gratitude
for the goodness of our Creator in placing us in that

situation which we do occupy. All the other crea-

tures, how curiously soever they may carry on their

operations, are still ignorant of the fact, that those

operations are curious, and they may truly be said to

have " no part or lot in the matter," and nothing like

intellectual pleasure when their labour is performed.
We bear our part, and we enjoy the pleasure ; and,

therefore, this is more than a compensation to us for

those failures which naturally, and almost necessarily
occur in our peculiar kind of practice, though of

course they are altogether avoided by those creatures

which entirely depend on a higher power.
In the curious nests of some species of these very

interesting birds, only one of the apartments which
are partitioned off is destined for the eggs and the

hatching of the brood. The other apartments are

not, however, without their use ; and there is some-

thing very pleasing in contemplating the use to which

they are applied. They are a sort of play rooms for

the young birds, in which they are enabled to exer-

cise their limbs, which are with them by far the most
essential organs of motion, so as to have acquired the

requisite degree of strength, before they have the

accommodations of the maternal dwelling.
Some provisions made in this way by the birds,

and even by insects, so far exceed what human beings
can do, that did we not consider from whom they
originate, they would be among the especial wonders
of the world, all wonderful as it is. But when we
reflect on the natural laws according to which the

whole system of nature is carried on, we cease to

wonder at the matchless superiority which they dis-

play. These are all direct results of a Wisdom which
is complete in everything which respects the materials,

the structure, and the office which that structure is to

serve, whereas we are originally in total ignorance

upon all these points ; and though we learn ever so

long, and with ever so much diligence, still our learn-

ing reaches only a very little way, how far from

perfection we cannot know in any case, but with most,

or, indeed, with all of us, it may be said to be but a

mere beginning. There is no department of nature

in which we may receive lessons at once calculated

to correct that self-sufficiency which tends to make us

rest contented in our ignorance, and to produce a thirst

for knowing more, than the study of birds, which are so

much before our eyes, and which perform such singular
labours. The present genus, from its familiarity, is

one well calculated for the instruction of those who
inhabit the countries that it frequents. Three prin-

cipal species are mentioned, all American, and not

spending the summer, at least, in the very hottest

parts of that continent. Their names and appearances
are as follow.

O. rufus is a native of the southern parts of the

United States. The upper parts are russet-brown,

and the top and sides of the head dark brown. Over
the eye* there is a yellowish-brown streak ; and this

also is the colour of the upper side of the wings,
which are, however, traversed by a band of russet.

The quills are reddish-brown, and so are the flanks.

The under part is whitish, the bill brown on the

upper part and whitish on the under, and the feet

black. In its plumage this is but a homely bird ; but
its appearance is pleasing.

O. annumbi. This species is a little larger than the

North American one, being seven inches and a half

in length. It is reddish-brown, spotted with black
on the upper part, bright brown on the forehead,
and deeper brown on the top of the head and upper
part of the neck. The coverts of the wings and the

smaller quills are clear brown, and the primary quills

bright reddish-brown. The sides of the 'head are

whitish, with a brown streak behind the eye. The
throat is white, with a brown streak descending from
each angle of the gape, the under part mottled with
brown and white. The under coverts of the wings
shining white, clouded with reddish. The lateral

feathers of the tail are black with brown borders, and
a white spot upon the tip of each. The two middle
ones are clear brown, the bill reddish-brown, and the

feet olive. In its colour this is a much more hand-

somely-formed species than the last ; and it is de-

scribed as being exceedingly numerous in some of the

provinces along the riverof Paraguay and its affluents.

O. ruber is also a species of Paraguay, and larger
than the preceding one, measuring fully eight inches

in length. It is also the most gaily coloured of the

whole. The upper parts are russet-brown ; the sides

of the head brown ; the wing coverts carmine-red ;

the larger coverts deeper red with blackish tips ; and
the quills reddish-purple. The under parts are white,

forming a fine contrast with the bright colours of the

upper parts. The feathers on the head and upper
part of the neck are stiff, with the shafts projecting a
little beyond the webs in small points, which give
these parts something of the appearance of being

composed of a mixture of feathers and bristles. The
bill is blackish above and whitish on the under side,

and the feet are greenish-brown.
With the exception of colour, and partially also

in size, all the species of these birds resemble each
other very closely ; while the peculiarity of their

manners points them outas a well-defined and strongly-
marked genus.
OPHICEPHALUS Serpent Head. A genus of

spinous-finned fishes, with cells on the bones of the

pharynx fitted for retaining water, so that the fishes

can travel for considerable distances and climb up
trees, still retaining enough of water to moisten their

gills. Their bodies are lengthened and nearly cylin-
drical. Their muzzle is short and blunt, and their

head is depressed and covered with large polygonal

plates, resembling the scales on the heads of serpents,
from which they have obtained their name. They
have six rays in the gills ; their dorsal fin extends

their whole length. Their anal fin is also long, and

the termination of the caudal is rounded off. They
are chiefly found in the fresh waters of India, where-

some of the species grow to the length of four feet,

while others do not exceed ten inches in length. The
small ones are often exhibited as curiosities in India,

from the length of time that they can creep about on

dry ground, and the heights to which they can climb.

The species are rather numerous, and they are highly
characteristic of countries where fishes' food is abun-

dant during the floods, and where the fishes them-

selves require to follow the ebbing off of the waters

when the drv season sets in.

OPHIDIA, from OPHIS, a snake. The fourth

order into which Cuvier divides the class of reptiles,
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and which includes all the serpents and snakes, what-

ever be their nature or their modes of life. They are

animals of obscure habits, and principally confined to

the warmer climates of the world ; and they are the

only vertebrated animals which have a distinct ap-

paratus for infusing venom into wounds, and thereby

occasioning the death of most animals which they
bite, and severe pain to all animals. Their general
relations will be pointed out in the articles REPTILE
and SERPENT.
OPHIDIUM. A genus of fishes, belonging to

the soft-finned ones, which are without ventral fins,

and have the body eel-shaped. The body is length-
ened and compressed, so that it has been compared
to a sword in shape. The scales are very small, and

closely embedded in the skin. But though in their

general form they very much resemble the eels, yet

they differ considerably from them in the structure of

their gills, which are open, so that the fishes have
more free motion in the water, and cannot live so

long when removed from it. The species best known
are natives of the Mediterranean. One small species
is flesh-coloured, with small black spots on the dorsal

and anal fins. Another is larger, of a brown colour,

without any spots on the fins, which last one is

reckoned very wholesome food. Others are found
on the shores of Brazil and in the South Sea, in the

last of which there is one of large dimensions, rose:

coloured in the ground, and spotted with brown. All

these have appendages to the under jaw, of greater
or less length in the different species ; but there are

others which want these appendages, and also have
the dorsal fin nearly obliterated. The largest one is

found near the coast of New Zealand, six feet in

length : they are much esteemed as food. Their history
is very obscure.

OPHION (Fabricius). A genus of parasitic hy-

raenopterous insects, belonging to the family Ichneu-

monidce, having the ovipositor of the females scarcely

exserted, the abdomen compressed and sickle-shaped,
the antennae filiform or setaceous, the second cubital

cell of the upper wings is very small or obsolete. The

type of the genus is the Ichneumon luteus, Linnaeus.

It is of a reddish-yellow colour, and about three-

fouiths of an inch long. It often flies into lighted
rooms at night. The female deposits her eggs upon
the caterpillar of the puss-moth (Ccruravinula), being
attached at the extremity of a long and slender foot-

stalk. When hatched they reside outside the body
of the caterpillar, with the extremity of their bodies

placed in the pellicle of the egg, from which they
have burst forth. After the caterpillar has spun
its cocoon, it is so much exhausted by their attacks,

that it soon dies ; the parasites then spin their own
cocoons within the cocoon of the dead caterpillar, and
soon afterwards make their appearance in the winged
state. Mr, Curtis observes respecting this insect,
"

It has struck me as very remarkable, that one often

can obtain only one sex of Ophion from an infested

larva, although a considerable number may be

hatched; having observed this several times, it can

scarcely be accidental. I am therefore inclined to

think that one sex appears before the other, and that

the eggs of each are deposited separately in different

caterpillars." British Entomology, No. 600.

OPHIOPOGON (Ker). A genus of two curious

herbaceous plants from China, belonging to Smilaccce.

Generic character : calyx corolla-like, half superior,
limb six-cleft, spreading ; stamens above the germen,
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filaments short, anthers erect, long, heart-shaped ;

style three-sided ; stigma three-lobed ; berry three-

seeded. These plants grow freely in any light rich

soil, and are increased by dividing the root.

OPHIORHIZA (Limueus). An East Indian

undershrub, called in that country Mungos, and in

China Chyn-lcn, bearing pentandrious flowers, and

belonging to Rubiacecc. Its rhizoma or underground
stem is called by druggists snakeroot, and is a very
strong bitter, highly valued in China. In our stoves

the plants are grown in loamy moor-earth, and are

increased by cuttings.
OPHRYS (Linnams). A genus of tuberous-

rooted herbs, chiefly natives of European meadows,

belonging to the class Gynandria, and natural order

Orchidcce. The curious forms of these flowers have

gained for them provincial names, by which in com-
mon language they are known. One is the bee,

another the drone, one is the fly, another the spider,

ophrys, &c. The flowers are more curious than

showy, but are all admirable, whether in their wild

state or in botanical collections. The best artificial

soil for them is a mixture of chalk, loam, and moor-

earth, but when so cultivated, they require protection
as well from long continued rain as from hard frost.

OPILO (Latreille ; NOTOXUS, Fabricius). A
genus of coleopterous insects, belonging to the family

Cleridce, having all the palpi terminated by a large

hatchet-shaped joint, the antennae gradually thickened

to the tips, the intermediate joints being of a Conical

form. These are pretty insects, generally of consi-

derable rarity, one species only being found in this

country (Attelabus mollis, Linnaeus), which is met with

under the bark of old trees where the larva has fed

upon other wood-boring larvae.

OPUNTIA (Haworth). A genus of succulent un-

dershrubs, commonly called Indian fig from the form

of their fruit. The flowers are icosandrous, and the

genus belongs to the natural order to which it gives a

title, viz.

OPUNTIACE^E, or CACTE^E. A natural

order containing nine genera, and one hundred and

fifty-six species. They are all succulent plants, des-

titute for the most part of leaves, the place of which
is supplied by fleshy stems of the most grotesque

shape : some angular, and attaining the height of

thirty feet ; others roundish, covered with stiff spines
like the hedgehog, and not exceeding the height of a

few inches. Their flowers are in many cases large
and remarkably specious, varying from pure white to

rich scarlet and purple, through all the intermediate

gradations of colour. The species are chiefly natives

of the hottest and driest parts of the tropics, and are

cultivated with little care in pots filled with lime

rubbish in a dry stove. Their fruit is fleshy and

watery, and generally insipid, but it is eaten in their

native countries for the sake of its refreshing mois-

ture and coolness. Two species of Opuntia are hardy
in Britain. The order consists of two tribes, namely,

Opuntiacece and Rhipsalidcce. The first contains Mam-
millaria, Cactus, Melocactus, Echinocactus, Cercus,

Epipliyllum, Opuntia, and Percskia; the second com-

prises the genus Rhipsalis, Lindley. They are all easily

increased by suckers, offsets, or cuttings, the moist

base of the cutting being first allowed to become dry
before placing in the soil.

ORACHE is the Atriplex hortensis, a native of

Tartary, and belonging to the natural order ,Chcno-

podece. It was formerly cultivated in our gardens
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as a spinacious vegetable, but is now very much out

of repute.
ORANGE TREE is the Citrus aurantium of Lin-

naeus, an Asiatic fruit, and long cultivated in our

greenhouses, but much more for the beauty of the

foliage and fragrance of their flowers than for their

fruit. The orange is a species or variety of a very
numerous family, including the lime (whence perhaps
the whole have sprung), lemon, citron, orange, and
the shaddock, of all of which there are innumerable

varieties. The lime is the smallest, and found wild

in the jungles of India. The shaddock is the largest,

but much inferior to the orange. The lemon is most

used for medical and culinary purposes. The C. Pa-
radisi is a variety called the " forbidden fruit," from

its size and beauty, but is inferior to the best oranges.
We have the following imported sorts, viz., the com-
mon sweet, the China, the Majorca, the Nice, the

Genoa, the Portugal, the Malta or blood-fruited, the

St. Michael's, and the Oporto or pipless pot oranges.
There is also the Seville orange of inferior quality
for the table, but they are extensively used for other

purposes. We have orangeries in this country, in

which the fruit is brought to the greatest perfection ;

but the imported fruit, being so plentiful and cheap,
renders glass covered buildings less necessary for the

culture of oranges.
ORCHIDE^E. One of the most natural and

well-defined orders in the vegetable kingdom. In

the latest published lists there are above one hundred

and fifteen genera, and four hundred and thirty spe-
cies enumerated, to which we are every day adding
new genera and many new species, chiefly from South

America. The Orchidcce are chiefly perennial and

herbaceous plants, some few only being suffrutescent,

and in many the stem is obsolete ; but to the crown
of the root, one, two, or more fleshy tubers are attached,

which contain the buds that are to form the plants of

the succeeding year ; in others the tubers are bundled

or composed of thick fibres ; in others again the

above-ground stem is enlarged and succulent ; many
of them are epiphytic, as the Epidendrece and Vanillce.

The leaves are simple and entire, alternate, either

sheathing or articulated, with striated veins, and

occasionally degenerating into scales.

The perigonium consists of six pieces, mostly pe-

taloid, and arranged in two series. The sepals of the

calyx are in general similar to each other, the odd

one being uppermost ; the petals of the corolla vary
in form ; the upper petal, which by the twisting of

the ovarium becomes apparently the lower, is called

the lip (labellum), as the two lower sepals, which be-

come from the same cause uppermost, are named the

helmet (galea). The lip, which is often lobed and

assumes a great variety of forms, likened to men,

monkeys, flies, butterflies, bees, &c., has been called

by some persons the nectary. The stamens are three

in number, becoming by abortion two or one, and^
vmited with the pistil, forming a fleshy column, called

the gynosteme, which surmounts the ovary ; and hence

these plants have been termed epigynous by Jussieu,

and gynandrous by Linnaeus. On the apex of the

gynosteme there is found, in the OrchicletE, a two-

celled anther ; and on either side an eminence (sta-

minoida) marking the abortion of the other two, which

remain in a rudimentary state in all the type named,
from orchis, the Orchidete, and which are placed by
Linnaeus in his order Monandria of the twentieth

class.

In front of the single anther in Orchis, and rather

before and between the two anthers in Cypripedium,
there is a secreting cavity, which is the naked stigma
of the pistil, the other part of which is blended with

the stamens in the gynosteme. The pollen contained

in the anthers is sometimes pulverulent and free, but

more frequently waxy or granular, with the grains

cohering in masses, which are called sectile masses ;

these have often prolongations, called caudicula, by
which they are attached to a viscid gland that has
been named rctiiiaculum.

The fruit in the OrchidecE is capsular ; seeds small

and many ; their reversed gynandrous flowers and
coherent pollen distinguish them from other sections.

The Orchidece have the flowers monandrous and
the germen one-celled. The Cypripcdiece have
diandrous flowers, and germen one-celled ; and in the

section Apostasiacece, the flowers are diandrous or

triandrous, the anthers discrete, and the germen tri-

locular.

The OrcnidecB are more prized for their beauty
and the strangeness of their flowers than for any very
important dietetic or medicinal properties they pos-
sess. The tubers, however, of some of them contain

farinaceous matter which is nutritious. The substance

known by the name of salep is made of the tubers of

some of the English species of orchis. It used to be
sold at the corners of the streets in London, and was
a favourite drink of hard-working people ; and it is

highly esteemed both in Turkey and Persia, under
the name of sahleb.

Vanilla is the produce of the V. aromatica, the old

Epidendrum vanilla. This plant is a climbing epi-

phyte, growing in both Indies, and its root is used
for flavouring chocolate, and also for perfuming snuff.

So many of the Orchideas are now in our collections

that houses are specially erected for their preserva-
tion and culture, almost all the tropical species re-

quiring a strong moist heat. Some of their flowers

are most splendid, and all are remarkably curious and
some are delightfully fragrant.

The habitat of many Orchideae is on the trunks and
branches of trees, though they are not parasites, their

food being chiefly extracted from moist air. Hence
their culture is difficult, as the roots require very
peculiar media to expand in, and these are particu-

larly liable to be preyed on by woodlice.

ORIOLE (Oriolus}. A genus of omnivorous birds

which, in the older systems, included a great many
species both of the eastern continent and of America.
Further discoveries have led more modern ornitholo-

gists to separate them, and form the American ones
into a group consisting of two genera, of which some
notice will be given in the article TROUPIALES. In

consequence of this, the genus Oriole is now restricted

to birds of the eastern continent, to all of which the

same generic characters apply much better than they
do to the western ones. There is one external ap-

pearance which is rather striking in these birds, and
that is

1 the tendency to have their plumage of a bril-

liant golden yellow, which is of course the reason of

their having been originally termed orioles, the mean-

ing of which is nearly synonymous with golden birds.

The characters of the genus are : the bill in the

form of a lengthened cone, compressed horizontally
at its base ; the upper mandible strengthened by a
keel along the ridge, notched toward the tip, and ,

both mandibles with strong tomia or cutting edges ;

the nostrils are lateral, naked, and pierced in a large
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membrane ; the feet have three toes to the front and

one to the rear, the outer one joined to the middle

one at its base ; the wings are of moderate length,

with the first quill shorter than the second, and the

third the longest in the \viug.
In some respects the orioles bear a resemblance to

the thrushes ; but still the differences between them

are such that they cannot be brought into one genus.

They are more decidedly woodland birds than the

thrushes are, and they perch and also build their

nests in more elevated places. They also belong to

more southerly climates than the thrushes, and are

more migratory than the typical species of these.

They generally live in pairs, and construct their

nests with great neatness, working an external basket

of vegetable fibres, which they afterwards line with

softer and wanner matters, such as down, feathers,

and the substance of spider's webs, the last of which

are often found in great abundance, and of no incon-

siderable strength, in the places which these birds

inhabit.

Their feeding is indiscriminately animal and vege-

table; but, when they have recourse to the latter,

they prefer such substances as are soft and succulent,

such as different sorts of berries. Their animal food

consists indiscriminately of insects, small mollusca,
and worms. They are all tolerably well characterised

both by their expression and by the colours of their

plumage. Yellow and black are the prevailing colours

of the males; and greenish-yellow and blackish those

of the females. The young males resemble the females,

and do not acquire the characteristic dress of their

own sex until the third year. We shall very shortly
notice the leading species.

O. galbula the European Oriole is one of the

most showy of European birds, though it is rather

confined in its distribution, and does not make its

appearance in Britain, except as a very rare straggler.
On some parts of the continent it is plentiful, how-
ever ; and it is especially so in German}', which is,

generally speaking, a well-wooded country, and which

opens up a passage for birds of an eastern migration,
as well as for those which migrate in the direction of

the meridian. Those eastern birds are not so ready
to come to Britain as the birds of the south, even

though they should naturally belong to more tempe-
rate climates. Eastern birds find their way across

the narrow seas between Europe and Asia Minor ;

whereas birds that come from the southward of the

Mediterranean must take the breadth of that sea in

some longitude or other, and there are but few islands

on the way to serve them as resting places. Hence
we find that the southern bird, after passing over one

sea, hesitates much less in taking its flight over ano-

ther, than a bird which has made the greater part of

its journey over land.

The colours on the male bird of the European
oriole are fine yellow and pure black. The first occu-

pies both the upper and under parts of the body, with

the exception of a little spot of black on each side of

the upper mandible above the eye. The prevailing
colour of the wings and tail is black, with a yellow

spot on the middle of the wing, slight margins of

whitish yellow to the tips of the quills, arid the tail

black with a whitish-yellow border to the feathers, with

the exception of the two middle ones. The bill of

the male bird is red. The female is olive green on

the upper part, and grey mottled with yellow and
small black lines on the under part. These birds are
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so plentiful in Germany and some parts of France,
that they are sometimes styled German thrushes. In
France and various other parts of the European con-
tinent the golden oriole resides during the summer,
and breeds there. About the end of May it is seen
in the neighbourhood of Paris, and it generally takes
its departure about the beginning of September.
When they first arrive, they are so fatigued and
emaciated that the sportsman finds them an easy
prey, for, when they are feeding, he can approach
within gunshot of them before they attempt to rise.

Soon after their arrival, however, they commence

pairing. They pass Malta in September on their

way to more southerly climates, and return by the

same route to their northerly habitations in the spring,
lletzius informs us that they visit Swedish-Finland
about the latter end of May, and leave that locality
towards the middle of September. There are not

many well-authenticated instances of their appearance.
Insects, worms, and caterpillars constitute a conside-

rable portion of their food, but they have also a great

partiality to cherries, berries, and other sweet fruits.

Their nest has the appearance of a shallow basket.

It is suspended by the edge from the forked end of

some slender twig or branch. It is a remarkably
neat and highly-finished structure. The forked ends
of two branches are wreathed together with vegetable
fibres, the two extremities of the branch being con-

nected for the purpose of forming the base of the

nest. The straws are then neatly adjusted and curi-

ously interwoven from one side to the other, and

forming a cavity in the centre. As the work pro-
ceeds, the structure is thickened with the finer grasses
intermixed with mosses and lichens ; and, to complete
the work, it is finely lined with the most delicate sub-

stances that can be procured, such as the silken bags
of the chrysalides of moths, spider's webs, and other

soft materials. So soon as this luxurious habitation

is completed, the female deposits her eggs, which are

generally four or five in number. They are of a dirty
white colour, mottled with blackish-brown spots,
which are thickest at the larger end. The sitting

lasts twenty-one days. The parents are very bold

and courageous in defence of their young, which they
feed on caterpillars, bringing generally not fewer than

ten or a dozen of these to the nest at a time. Such
is the

parental
affection of the female for her progeny,

that she has been known to suffer herself to be cap-
tured rather than abandon her post while in the act

of incubation. This bird has a loud shrill and some-
what disagreeable note, which is preceded by a kind

of mewing sound. In captivity it rarely lives above
two years, and it is not tamed without a good deal of

difficulty. When in this state, it is subject to a gout-
ish affection in the feet, which generally terminates

its existence. When fed with a plentiful supply of

figs, grapes, berries, and other sweet fruits, it is

reckoned a great delicacy as human food. As we
noticed, these birds are very lean and exhausted on

their arrival from the south, which appears to esta-

blish the fact that they do not quit their southern

abodes until they are actually driven by famine. On
their return southward, however, they are in far better

condition, and the people of Italy and, also of Egypt,

eagerly seek after them for the table. According to

the ordinary British notions of dainty fare, they would

not be highly prized ; because they belong to the

omnivorous section of birds, the flesh of most of which

is unpleasant both to the sight and to the taste.

Z



354 ORNITHOGLOSSUM ORNITHORHYNCHUS.
The remaining species resemble this one so much

that it will not be necessary to give more than a brief

catalogue of them.

O. chinensis is a species of eastern Asia, where its

summer range extends from the southern part of the

Oriental Archipelago northward into China. In

many respects it resembles the European one ; but

it is a larger bird, and there are some differences in

the colours of the plumage. The coverts of the wings
are yellow, and there is a conspicuous black band

passing the base of the bill, and extending over the

eyes to the occiput.
O. paradiseiis is another species of the south-east

of Asia, found in those islands which may be regarded
as the head-quarters of the birds of Paradise ; and

for this reason it was formerly classed with them

under the name of the orange bird of Paradise. The

throat, the base of the bill, and a large portion of the

wings and tail, are black, with the exception of some
small yellow spots near the extremity of the principal
feathers. The head, the neck, and th'e mantle of very

long plumes with which the neck is ornamented, are

brilliant orange ; and the greater part of the rest of

the body is yellow. The male, with the produced
feathers on the neck, is a very splendid bird, but the

female and the immature males are without the pro-
duced feathers, and dressed in sober olive.

O. regens the Prince Regent Oriole, is a finely

coloured species, and native of New Holland. The

prevailing colour is an intensely rich velvet black,

with the upper part of the head and neck covered

with very closely-set feathers of brilliant orange, and

the secondary quills of the wings are bright yellow.
O. variegatus is another New Holland species,]more

diversified in its plumage than these birds generally
are. The front of the head is black, and the rest of

the upper part is mottled with black, green, and

white ; the under part of the body is white, with

black spots ; the tail is blackish, with a bluish-grey

margin, and a large white spot on the lateral feathers.

O. viridis is another Australian species. It is

generally of a pale green colour, with the lower part

whitish, mottled with brown and black spots on the

throat ; the wings and tail blackish ; the bill horn

colour ; and the feet black.

O. xanthonotus. This is a much smaller species
than any of the rest, and has been observed in Java.

It is only between six and seven inches in the total

length. The male has the back and scapulars of a

bright yellow colour, and the under side of the tail

and the inner webs of its lateral feathers the same.

The other parts are black, with the exception of the

belly, which is white, excepting a few minute black

spots.
Such are the principal species of the orioles. Two

or three African ones have been mentioned, but they
do not appear to differ materially from the one which

migrates between Europe and Africa.
*
Orioles are

not only very handsome birds, but they are highly
useful in those countries which they visit in numbers.

They eat a good deal themselves, and they collect

diligently for their young, so that they destroy a vast

number of the caterpillars of those insects which are

most destructive to trees. They all belong to tropi-
cal countries, or at least resort seasonally there ; and

though they consume a good deal of small fruits on
their return to the south, they more than repay the

injury by their labours in the early part of the season.

ORNITHOGLOSSUM (Salisbury). A small

genus of bulbous plants, from the Cape of Good

Hope. They belong to the sixth class of sexual

botany, and to the natural order Melanthacece. They
are treated like other Cape bulbs.

ORNITHOLOGY. That department of natural

science which treats of birds. On many accounts it is

the most interesting portion of the science of animated
nature. Birds are the most elegant of animals ; they
have the most numerous and varied motions, and

they have more command of the earth than any other

class, in consequence of being able to range from

country to country with great rapidity, and compa-
ratively little fatigue. They are therefore better

indexes to the seasons, and to the state of nature in

countries remote from each other than any other

animals. A pretty full account of their structure

and principal actions and habits, together with the

structural arrangement of them will be found in the

article BIRD in this work.

ORNITHOPUS (Limueus). A genus of Euro-

pean annuals, belonging to Leguminosce. One of

them, the O. sativus, is cultivated in Portugal. It is

the bird's-foot of English botany.
ORNITHORHYNCHUS. A most singular genus

of Australian mammalia, of which neither the physi-

ology, nor the proper place in the systematic arrange-
ment of animals, can yet be said to be determined in

a satisfactory manner. That it belongs to the mam-
malia, and not to any other class, is established by
the fact of milk glands, and milk itself being found in

the female, though differing both in their structure and
their external appearance from those of every other

animal which is known to give suck.

The habits of the animal are, however, so obscure,
it is so timid, and has been so nearly extirpated from

all those places of Australia which are near the chief

settlements, that no opportunity has hitherto been
afforded of ascertaining in what state the young are

produced. That there is a greater advance in substance,
or accumulation of matter, in the young of these ani-

mals, before there is any specific development of

structure, than there is in the young of typical mam-
malia which are placental, is unquestionably true.

This fact, which, as we shall see afterwards, might
have been inferred from analogy, was ascertained

from actual observation by the Hon. Lieut. Maule,
whose leisure and opportunities gave him every facility
for acquiring a knowledge of the animal ; and the

short passage which contains the statement of this

fact, contains also so many traits of the habits of the

creature, that we shall give it in his own words.
" The Platypus" (another name for the Ornithorhyn-

chus,} says he,
" burrows in the banks of rivers,

choosing generally a spot where the water is deep
and sluggish, and the bank precipitous and covered
with reeds, or overhung with trees. Considerably
below the stream's surface is the main entrance to a

narrow passage, which leads directly into the bank,

bearing away from the river (at a right angle to it),

and gradually rising above its highest water-mark. At
the distance of some few yards from the river's edge
this passage branches into two others, which, describing
each a circular course to the right and left, unite

again in the nest itself, which is a roomy excavation,
lined with leaves and moss, and situated seldom more
than twelve yards from the water, or less than two

feet beneath the surface of the earth. Several of

their nests were, with considerable labour and diffi-

culty, discovered. No eggs were found in a perfect
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state, but pieces of a substance resembling egg-shell
were picked out of the debris of the nest. In the

insides of several female Platypi which were shot,

eggs were found of the size of a large musket-ball,

and downwards, imperfectly formed, however, namely,
without the hard outer shell, which prevented their

preservation."
That the ova of so small an animal as the ornitho-

rhynchus should equal the size of a large musket-ball,
before there is any appearance even of rudimental

organisation in them, is certainly different from what
occurs in placental mammalia of the same or even

greater size. But whatever may have been the size,

it is perfectly clear that they were not eggs in the

ordinary sense of the word, in which an egg means a

germ which, when matured, and still without even
the slightest development of organs, is entirely sepa-
rated from the parent animal, and developed by the

heat of that animal or of another, by artificial heat, or

simply by the natural heat of the ground, as it may
happen. The egg so produced contains in itself all

the essential elements of the animal, and wants neither

a supply of substance or of food from the mother.

There are two stages in the process even here.

The germ, like the germs of all animals, has its

essential part formed in the ovary of the female ; and

though it descends into another vessel, in order to

be perfected, the chief additions which it receives

there are merely an increase of size, and the hard
external shell, by the maturing of which it appears
to be finally severed from its connexion with the

mother. But the largest germ which Lieut. Maule
found in the female ornithorhynchus, had no shell, or

firm external covering, by means of which it would
be preserved ; neither does it appear that it indicated

the slightest tendency to the formation of one. Re-

gular oviparous animals, or those which deposit their

eggs, so that they are hatched externally, always

produce them, if mature, with a firm covering. In

some, as in the shells of birds, this covering contains

a good deal of salts of lime ; whereas in other animals

it is more gelatinous, and in some it is flexible. In

all, however, it is of sufficient strength to protect its

contents from those casualties to which their external

situation would expose them ; and there are many
instances.in which, though the life of the animal pro-

ducing the egg is very easily destroyed, the egg
itself is durable beyond any known animal in the

organic state.

In the second case, or in that of ovoviviparous animals

of which the only known vertebrated ones are either

reptiles or fishes, there is always an integument to the

egg, which cuts it off from all communication in sub-

stance with the body of the parent, as soon as it

comes to maturity. After this it merely receives,

within the body of its parent, that particular kind of

protection and stimulus which are necessary for its

development. Thus, though the situation and the

circumstances in which it is placed during the hatching,
differ in the oviparous and the ovoviviparous animal,
it appears that in the state of the egg itself, as indi-

cating a certain stage in the progress from the rudi-

mental germ to the fully developed animal, there is

scarcely any difference.

Both from this analogy, and from the physiology
of the marsupial mammalia, it does therefore really

appear, that wherever the young ofthe ornithorhynchus

may receive its organic structure, it cannot with pro-

priety be called ovoviviparous, in the proper sense of

the word, any more than it can be called oviparous,
as it has been done by those who fancied they got

possession of its eggs. The germs which have been

actually found in the female, whether of larger or

smaller size, have never been in a state for final sepa-
ration from the body of the mother, or even in the

slightest progress for being so separated, until some

organic development had taken place.
To have a right understanding of the physiology

of this most singular of all mammalia, we must there-

fore, in the absence of certain information, which,
from the obscurity of the subject, is probably unat-

tainable, seek for our analogies in another quarter.
Now we find that in the kangaroos, and other typical

marsupial animals, which there have been opportuni-
ties of observing, the placental separation, if placenta
there be, in cases where no organ is distinctly
evolved by placental action, takes place before the

animal produced is capable of performing any one
animal function. But then, when discharged from its

internal lodgment, the rudimental animal is not in

such cases, hatched like an egg, by the application of
external stimuli operating upon it through an integu-
ment, which forbids the reception of any new matter.

The nipple is developed for its reception ; and a new
attachment, and direct communication of substance

by the parent to the young is established, and goes on
until it gradually passes into a supply of milk to an
animal tolerably perfect in its organisation, as is the

case in the common mammalia. In those marsupial
animals which have this type in their skeletons, but

which have the marsupium so little developed in

ordinary cases as to be incapable of receiving the

young, we know very little of the young when first

produced, for we are not aware of a single instance

in they have been found until so far developed as to

be able to cling to the mother and perform the ope-
ration of sucking. The absence of information with

regard both to the mother and the offspring, in this

stage of the process, is evidence that the conduct at

this time is obscure and concealed. The analogy
also points out, that it is to such animals that the

ornithorhynchus ought to point, in this particular stage
of its being. We know that placental mammalia come
into the world in very different states of development;
some so far advanced as to be able, in a very short

time, to move about, and partially to find their own
food. Others again are so backward in their develop-
ment, that if left to themselves they would inevitably

perish.
If we find this difference among placental mam-

malia, none of which can be said to have anything
of a gestation external of the uterus, we may surely
be prepared to expect it in marsupial animals, the

process of whose development passes through a stage
more than the others. The state of the young orni-

thorhynchi, as found in the nest, tends to show that

when there they make a close approximation to the

young of the other marsupialia in the early stages of

their organic development. A description of the

young of this animal, abridged from an able exposition

by Richard Owen, Esq., one of our best and most
candid physiological anatomists, contains so many
particulars, bearing closely upon this most singular
and most mysterious point in animal history, that we
shall lay them before our readers, as they appear in

the proceedings of the Zoological Society of London,
a small work, but one in which an immense volume
of first-rate talent is concentrated. " The circum-
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stances which first attract attention in these singular

objects are the total absence of hair, the soft and
flexible condition of the mandibles, and the shortness

of these parts in proportion to their breadth, as com-

pared with the adult. The tongue, which in the

adult is lodged far back in the mouth, advances in

the young animal close to the end of the lower man-

dible, and its breadth is only one line less in an

individual four inches in length than it is in fully

grown animals ; a disproportionate development,
which is plainly indicative of the importance of the

organ to the young ornithorhynchus, both in receiving
and swallowing its food. On the middle line of the

upper mandible, and a little anterior to the nostrils,

there is a minute fleshy eminence lodged in a slight

depression. In the smaller specimen this is sur-

rounded by a discontinuous margin of the epidermis,
with which substance, therefore, and, probably, from

its having been shed of a thickened and horny con-

sistency, the caruncle has been covered. It is a

structure of which the upper mandible of the adult

presents no trace, and Mr. Owen regards it as ana-

logous to the foetal peculiarity of the horny knob on
the upper mandible of the bird. He does not, how-

ever, conceive that this remarkable example of the

affinity of the ornithorhynchus to the feathered class is

necessarily indicative of its having been applied,
under the same circumstances, to overcome a resist-

ance of precisely the same character as that for which
it is designed in the young bird, since all the known

history of the ovum ornithorhynchus points strongly
to its ovoviviparous development. The structure of

the eyes is indicated by the convergence of a few
wrinkles to one point ; but the integument is con-

tinuous, and completely surrounds the eyeball. In

the absence of vision in the young animal, strong
evidence is afforded of its being confined to the nest,

there to receive its nourishment from its dam ; and
this deduction is corroborated by the cartilaginous
condition of the bones of the extremities, and by the

general form of the body : the head and tail are

closely approximated on the ventral aspect, requiring

strength to pull the body into a straight line ; and
the relative quantity of integument on the back and

belly shows that the position necessary for progressive
motion is natural at this stage of growth. Mr. Owen
describes other external appearances of the young
ornithorhynchus, and then enters at considerable length,
into its anatomy. The stomach is nearly as large in

an individual four inches in length as in the adult

animal. In this specimen it was found filled with

coagulated milk, and no trace was visible, on the most
careful examination, of worm or bread, on which, up
to the time of his discovery of the mammary secretion,

lieutenant the honourable Lauderdale Maule had

believed that this individual had been sustained. A
portion of this coagulated substance was diluted with

water, and examined under a high magnifying power
in comparison with a portion of cow's milk coagu-
lated by spirit, and similarly diluted. The ultimate

globules of the ornithorhynchus's milk were most dis-

tinctly perceptible, detaching themselves from the

small coherent masses to form new groups : the cor-

responding globules of the cow's milk were of larger
size. Minute transparent globules of oil were inter-

mixed with the milk globules of the ornithorhynchus. A
drop of water being added to a little mucus, it in-

stantly became opaque, and its minutest divisions

under the microscope, were into transparent angular

lakes, entirely different from the regularly formed

granules of the milk of the ornithorhynchus."
There are many highly interesting points in these

remarks of Mr. Owen, which would bear, and indeed
which require, more making out, and less disposition
o be fettered by the insinuating doctrine of affinities,

.hat appears even in his account. The hardened
inob on the upper mandible, for instance, cannot be

regarded as having the slightest resemblance to the

enlargement in the tip of a young bird's bill, and that

for this obvious reason ; the appendages to the jaws
of the young ornithorhynchus, are not mandibles, but

really lips adapted for sucking, and the tongue is a

sucking tongue. The knob upon the upper lip is

clearly intended for assisting the young one in ob-

taining milk from the mammary apparatus, which,
from the large size of the stomach, it evidently does

in very considerable quantity. This agrees with the

very partial development of the young as at first seen,

and the maturity at which they arrive before leaving
the mother, and also the comparatively rapid rate at

which this development takes place. In many of the

regular mammalia, and even in the human subject,
the inside of the upper lip is provided with a knob
much firmer than the rest of its substance ; and there

seems little doubt that this knob operates in some

way in pressing the mammary apparatus. There is

no regularly formed teat upon that apparatus in the

female ornithorhynchus , and thus there is little doubt

that the knob upon the upper lip assists in pressing
the mammary glands so as to obtain the requisite

supply.
The quotations and remarks which have been

made, embody the greater part of the knowledge
which we at present possess respecting the phy-
siology of this very singular animal, and, taking the

general scope of them, they completely refute the

notion of its being oviparous, and render that of

its being ovoviviparous exceedingly doubtful ; but

till the facts between what has been last observed of

the internal germ, and what first of the produced
young, have been ascertained so as to complete the

series, some doubt must remain ; and doubt of such a

nature, as not to be removed without the greatest

difficulty. The chief difficulty appears to consist in

this, that the female, at the time of parturition, never
makes her appearance ; and the nest is so concealed
in its entrance, that it is scarcely possible to detect

her there, except by one of those accidents which
can be but rarely looked for in those wild and unfre-

quented parts of a savage country which the animal

inhabits. All the authorities agree, that the burrows
of these animals are formed in secret, and the en-

trances of them are carefully concealed. The water

line is the elevation at which the burrows of aquatic
mammalia generally open ; but these have two open-
ings, one below the surface of the water, and the other

at a considerable elevation above it, but always so

hidden among the herbage, that it is impossible to

know where to look for them. They are dug to a

great length, sometimes as much as fifty feet, and
seldom less than thirty. They are winding in their

direction, and incline upwards ; but the animal never
throws up any heaps on the surface, or leaves any
excavated earth at the entrance. It is probable, there-

fore, that it bores into the earth by the forw;ard

pressure of its body, as the mole sometimes does, and

does not remove any of the earth with its claws. The
fore paws, which are the effective digging instru-
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ments in all burrowing mammalia, are not, indeed,

very well adapted for scraping the earth, though the

claws upon the toes are strong. The web, though
it can be retracted, would be much in the way in

such an operation, though it might assist the animal

in pushing itself forward, and also in patting and

smoothing the burrow after being once formed. The

working of the animal in the formation of its retreat

is as obscure, however, as the undetermined part of

the mode of its production.
Mr. Bennett, who was at great pains in rinding out

all the observable habits of these curious animals,

mentions, that the utmost caution is necessary in

getting a sight of them when they come to the surface

of the water, as the least sound or even motion
in an observer, when sufficiently near for getting a

view of them, is sure to send them under water, and

they do not rise again at the same place. One who
remains perfectly still and quiet, may observe them

paddling about for a minute or two. They soon de-

scend, however, even when not alarmed ; and if the

least alarm is given, they descend instantly, plunging
head foremost. A sketch of one in the act of swim-

ming at the surface, was given in the article MAM-
MALIA, at page J97 of this volume ; and there is also

a figure on the steel plate, entitled " AMPHIBIOUS
ANIMALS."

In the interior chamber of the burrow, the female

constructs rather a comfortable bed for the young,
consisting of dried vegetable matters

; but as most

burrowing animals construct beds of this kind for their

young, no particular conclusion can be drawn from
this circumstance.

Their food is understood to be obtained entirely in

the water, or rather in the soft mud and sludge at the

bottom or close by the margins. It is understood to

consist entirely of animal matter insects and their

larva? and small mollusca. They feed after the man-
ner of the dabbling ducks ; though, as their feeding
is generally under water, it is not easily observed.

Long as Australia has been a British colony, and

many of these animals as have been captured, it

is somewhat remarkable, that it was not till Mr.
Bennett made his observations in that country, that

any thing was known of their disposition?. The spurs
on the hind legs had long been regarded as inflicting

poisoned wounds ; but Mr. Bennett teased and irri-

tated the male, the only one which has these spurs,
in a variety of ways, and the animal never showed
the least disposition to use the spurs, or any other

part of the body, either for offence or defence. The

probability therefore is, that in all respects these are

among the most harmless of animals. They are not,

however, destitute of kindly and playful dispositions,
or even of resources for the accomplishment of pur-

poses very unsuitable, as one would suppose, to their

very singular organisation.
In the course of his researches, Mr. Bennett suc-

ceeded in procuring from the nest two young ones,

sufficiently advanced to have the fur complete ; and
he contrived to keep them not on\y alive, but in

health and playfulness for some time, though, pro-

bably from the want of food rightly adapted to them,

they soon languished, and died at the end of five

weeks, thus defeating Mr. B.'s hope of bringing them
alive to England. While they were in his possession, he
was watchful of their manners ; and the results of his

observations are valuable, as containing all that is

known on the subject.

They were obviously much attached to each other,
and slept great part of their time. When sleeping

profoundly, they could be handled without complain-
ing ; but when their sleep was less perfect, they
uttered

" awful little growls," as Mr. Bennett expresses
it. Sometimes they slept with their bodies extended;
and at other times they rolled themselves into balls.

In doing this the head is bent backwards, and the

tail forwards on the under part, so that the tail ex-

tends over the head, as is done by most animals which
roll themselves up without having a contractile case

like that of the hedgehog. They used to play with

each other, using both the mandibles and the fore

paws in their little sham fights, and continuing till one
was upset. There never appeared, however, to be

v

the slightest tendency to triumph on the one side, or

to irritation on the other in these displays ; for when
one was down the other always waited till it got up
again ; and the fallen one very frequently took the

opportunity of trimming its fur with the hind feet ;

and both of them would sometimes pause and per-
form this operation, which appears to be a very
common [one with the^ animals when they come on
land.

One of the most singular indoor exploits was that

of climbing to the top of a book-case ; and their mode
of doing this shows something of their manner of pro-

ceeding when they work their way in the earth. The
book-case stood within a short distance of the wall ;

and the animal by getting its paws to the book-case,

and its back to the wall, and working the muscles of

both, contrived to make its way to the top with more

celerity than one would have expected from its ap-

parent slowness and helplessness on the surface of the

ground. The form of the body, and the nature of the

fur appeared both to assist in this kind of motion.

The back is exceedingly muscular, and the legs very
short, while the smoothness of the fur favours a for-

ward motion, and its stiffness prevents a backward
one ; and by thus working double, it is probable that

these animals can move with great rapidity and little

labour along their subterranean retreats. For some
account of the swiftness of another burrowing animal

under ground, as compared with its helplessness upon
the surface, see the article MOLE in the present
volume. This climbing seemed to be a favourite

style of motion with these curious animals ; for they
obtained no food or any other gratification of a desire,

as the reward for it, and yet they practised it again
and again, appearing to take a great pleasure
in it.

Mr. Bennett paid attention also to their aquatic
habits, in order that he might establish something
witli regard to their manners in both elements. He
took them to the water, using the precaution of

securing them by a cord fastened to the hind leg, in

order to prevent their escape. They entered it rea-

dily, swimming about and feeding, and resorting in

preference to places containing aquatic plants for the

latter purpose. When they had wearied themselves

in this way, they returned to the bank, trimmed their

fur with their claws, and fell into a state of repose;
and there is little doubt that such is their habit in a

state of nature, only they retire to the burrow instead

of reposing on the bank.
Such is the most authentic account which has

hitherto been received of the disposition and manners

of these curious animals. We may add, that the

length varies from fifteen inches to upwards of two
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feet, the dimensions of the female being inferior to

those of the male. The long silky fur on the body is

dark brown, the downy fur grey, and most abundant
on the under part of the animal. The tail is flat-

tened, has an up-and-down motion in swimming,
and is about one fourth of the length of the other

parts.
ORNUS (Persoon). A genus of deciduous trees,

natives of Italy and North America, and commonly
known by the name of the flowering-ash. The
flowers are diandrous, and the genus ranks among
the Oleirue. These grow with us to be middle-sized

trees, and their tufts of flowers are rather showy.
They may be raised from seeds, but they are most

commonly increased by grafting upon ^the common
ash.

OROBANCHEjE. A small natural order, con-

taining only two genera, viz., Lathraea and Orobanche,
of which there are seven species, six of the last and
one only of the former. They are mostly parasites,

living either upon dead or living plants. The Latk-
reza is found on the roots of trees in shady woods,
and provincially called tooth-wort, from the scales on
the stem resembling teeth. The Orobanche, minor
and major, are found growing on the roots of common
broom (Genista tinctoria), hence called broom-rape,
but much more frequently on the roots of the red or

broad clover, and in such quantity as to form one-
third of the second crop, being, however, a very
useless addition, as it is a robber of the clover as well

as the broom. The O. ramosa is a parasite on hemp.
They are leafless plants, having scales occupying
their place.
OROBUS (Tournefort). A genus of perennial

herbs, mostly European. They bear pretty dia-

delphous flowers followed by pods, which places them
in the order LeguminoseE. They are called tfce bitter-

vetch, and several of them are cultivated as ornamental

plants.
ORPIMENT. This valuable mineral is much

employed as a pigment. It was formerly better

known as ruby sulphur. The primitive figure of the

red orpiment is an oblique four-sided prism, and two
of its most common secondary figures are represented
in the annexed engraving.

It occurs most frequently in veins in gneiss and
clay-slate, and it is usually accompanied with arsenic.
Yellow orpiment is of a lemon colour, and is rarely
found in the same situations as the preceding. It is

found in great beauty at Andreasburg in the Hartz
mountains.

ORPINE is the English name of the Sedum tele-

phium of Linneeus, a British plant found in hedge
banks. The genus Telephium, a south of Europe
plant, is also called Orpine.
ORTHOCERAS (Dr. R. Brown). A New Hol-

land genus, belonging to Orchidecs, introduced about
1826. It is a cold frame plant.

ORTHOPOGON (Dr. R. Brown). A genus o

tropical Graminece, one of which, the 0. hirtellus, is

cultivated in the West Indies.

ORTHOPTERA (Olivier). An order of man-
dibulated insects, united by Linnaeus at first with

the coleoptera, and afterwards arranged by him with

the haustellated hemiptera, from the construction of

the wings. By Geoffroy they were also arranged
with the coleoptera, forming the third primary divi-

sion of that order.

De Geer, however, saw the impropriety of retain-

ing these insects in either of these two classes, from
each of which they differed in the structure of the

wings and mouth, or in the nature of their metamor-

phoses, and accordingly raised them to the rank of a

distinct order, to which Olivier subsequently gave
the name of Orthoptera, from the longitudinal or

straight (opQof) folding of the wings (wrtpa). Fabri-

cius had also raised these insects to the rank of an

order which he termed Ulonata, from the Greek

ouAof, an outer gum, and yvaOot, a jaw, the lower

jaws being laterally armed with a helmet-like plate,
which is in fact but the greatly developed external

lobe of the maxillae. See vol. ii. p. 853, fig. 104, c.

The body in these insects is generally of a large

size, less firm in its consistence than in the cole-

optera, with the tegmina or wing-covers soft, coria-

ceous, provided with numerous nervures, and not

uniting when closed in a straight line down the back ;

the wings are membranaceous, and furnished with

equally numerous nerves, arranged longitudinally,
with transverse threads, so that the wings fold up
something like a fan ; the mouth is furnished with a

very considerably-developed organ, which is the

analogue of the tongue. These characters alone

would suffice to point out their differences from the

coleoptera, in which the outer lobe of the maxillae is

not helmet-like, and the wings are transversely folded,

whilst the mouth in the hemiptera, is not formed
for mastication, being unprovided with jaws, and the

wings are simple, extended, when at rest, beneath

the wing-covers, without being folded.

The head of orthopterous insects is in general

large, and almost perpendicular in the majority,
the antennae being placed on its upper part, and
which are of variable length and structure, but often

long and multiarticulate ; the eyes are large and
lateral ; and the ocelli which are found in the majo-

rity are placed on the forehead, sometimes widely

apart ; the thorax, or, more strictly speaking, the

pronotum, is large, being in many species extended

considerably backwards ; the abdomen is long, gene-

rally of a conical form, and terminated in the females

of many species by an exserted apparatus for depo-

siting the eggs in the shape of a sword or cutlass.

The legs of the Orthoptera are very long, and are

employed in giving considerable activity to these

insects, in some of which these organs are simply

organs fit for walking (Slatta) ; in others the fore

pair of legs become instruments for seizing their

prey (Mantis') ; whilst in the rest the hind legs are

greatly increased in size, supporting strong internal

muscles, enabling the insect to effect leaps of great
extent ; these legs are also employed in some species
to produce a loud chirping noise by their friction

against the base of the wing-covers (Locusta], which

noise appears to be the call of the males, by which

sex alone it is produced. We have already, in the

article GRASSHOFPEJR, given a more detailed account
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of the modes by which this chirping noise is pro-
duced, and which it will therefore be unnecessary to

repeat in the present article. The tarsi vary, in the

number of the joints, from three to five ; generally

speaking, the body is long, and often much com-

pressed.
The nature of the metamorphoses of these insects

is also another great character by which they are

distinguished from the coleoptera, the larva? and

pupas differing only from the imago, either by entirely

wanting, or having only rudiments of wings. The
larva and pupa of the great green grasshopper are

represented in vol. ii, page 839, figs. 30 and 31. In

these states the insect is as active and as voracious

as in that of the imago.
If we had cause, in treating of the hymenoptera,

to admire the admirable displays of instinct which

they afforded us, we are here compelled To admit
that the present order cannot bear anything like a

comparison in the means of attracting our attention.

They, however, amply perform their work in the

great labours of the economy of nature, for they are

amongst the most voracious of the insect tribes. The
cockroach, the mantis, and the locust, are too well

known in this respect to require more than the

insertion of their names to bring before us the great
and occasionally overwhelming ravages which they
commit. Their food, for the most part, consists of

vegetable substances, and which, being less service-

able for the purposes of animalisation than animal

matters, it is necessary that a much greater quantity
of food should be taken, in proportion to the size of

the insects, than is consumed by the predaceous
species which feed on other insects, or upon carrion.

Hence, from their great size, the Orthoptera may be

regarded as the most pre-eminently herbivorous of

the insect tribes, and their voracity is excessive.

We need only refer to our article LOCUST for a

confirmation of this statement, whilst the article

COCK- ROACH furnishes sufficient proof of the in-door

devastation which the insects of this order are capable
of performing. The internal anatomy of this order
is organised in a manner adapted to their herbivorous

qualities. The alimentary canal is greatly elongated,
and divided into several chambers or stomachs ; four

of these have been attributed to the mole-cricket,
whose internal structure has been long ago investi-

gated, and more recently by Dr. Kidd, of Oxford.
From this circumstance it has been supposed that

the Orthoptera, analogous to the ruminating qua-
drupeds, had the power of bringing back into the

mouth aliments which had already passed into the

stomach. According to M. Marcel de Serres, these

chambers are not in fact stomachs, but merely contain

a salivary and biliary fluid, which the animal often

disgorges when seized. The internal structure of the

larva does not differ from that of the imago.
All the known species of this order are terrestrial.

Stoll has indeed represented an extraordinary insect,

belonging to the order, as an aquatic species, but
there is no confirmation of this circumstance.

The species found in our part of the world deposit
their eggs but once in the year, which takes place at

the end of the summer, when they have assumed the

perfect winged state. They perish at the approach
of winter, and the species are perpetuated by the eggs
remaining unhatched, during the winter, in the earth

where they were deposited, the larvse coming forth

in the following spring
1

.

It is difficult to preserve the insects of this order,

without considerable attention, in our collections, the

body, being moist and fatty, attracting destructive

insects, such as the Anthrenus, Dermestes, &c. It is on
this account that some of the species, which are

natives of Africa, are eaten by the negroes, who have
thence obtained the name of Acridophagi.
The order, excluding the earwigs (order Dermap-

tern, Leach, see EARWIG), and including the cock-

roaches (which Dr. Leach separated as an order

under the name of Dictywptcra), is divisible as

follows :

Section A. CURSORIA. Hind legs formed for

running or walking ; wings and wing-covers

generally horizontal ; females not provided
with a horny exserted ovipositor.

Fam. 1. Blattidce. Tarsi five-jointed ; head hidden

beneath the shield of the thorax ; body flat-

tened and oval, or rounded. (Cock-roaches).
2. Mantidce. Tarsi five-jointed ; head exposed ;

body long, and generally narrow; fore legs

raptorial. (Preying mantis.)
3. PhasmidcE. Tarsi five-jointed ; head exposed ;

body long, and generally narrow ; fore legs
not raptorial. (Spectre insects.)

Section B. SALTATORIA. Hind legs formed for

leaping ; wings and wing-covers generally
deflexed at the sides

;
females generally pro-

vided with an exserted horny ovipositor.
4. Achetid<e. Antennae very long ; wings and

wing-covers horizontal ; tarsi three-jointed.

(Crickets).
5. Gryllida;. Antennse very long ; wings and

wing-covers deflexed ; tarsi four-jointed ; ovi-

positor long, sword-shaped. (Grasshoppers,
with long antennae.)

6. Locustidce. Antennae short; wings and wing-
covers deflexed; ovipositor short. (Locusts
and grasshoppers, with short antennae.)

The species which we have selected to illustrate

this order in our plate of ORTHOPTEROUS INSECTS

are, 1st, Metallyticus splendens (Westwood), from

Malabar, a remarkable insect, being the only species
of the order exhibiting metallic colours, and belonging
to the family Mantidce ; 2nd, Prisopus (Latreille ;

horridus, Westwood), a singular species of spectre
insects (Phasmidce'), from Mexico ; Schizodactylus

monstros2is, from India, belonging to the Achetidae ;

4th, Scaphura Kirbii (Westwood), from Brazil, be-

longing to the GryllidtE ; and, 5th, Tripetalocera

ferruginea (Westwood), a remarkable insect, from

Malabar.
ORYSSUS (Latreille). A very peculiar genus of

hymenopterous insects, belonging to the section

Securifera, and family Siricidee, having the abdomen

sessile, the antennae inserted near the mouth, the

maxillary palpi long, and the ovipositor slender, spiral,

and internal, in which respect the genus approaches
the Cynipidce. There are two European species,

which are found upon trees, but they are of very rare-

occurrence, and of great agility. The description of

a North American species is given in the last number
of the Zoological Journal.

ORYZA (Linnaeus). A genus of useful cereals,

belonging to the natural order GraminecE. It is the

Eruz of the Arabians, and the rice of English au-

thors. In warm climates it is the most valuable

necessary of human life, and perhaps it is not beyond
the truth to assert, that as great a number of human
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beings are supported on rice as on wheat itself. It is

the staple com of the tropics, as the oat is of the

northern, and wheat of the temperate regions. The

culture, however, is exceedingly unhealthy ; for the

frequent flooding of the fields keeps them constantly
in a swampy state, and favours the production of

malaria. Rice has been raised in England on the

banks of the Thames, a crop having been gathered
in near Windsor. In Italy it is cultivated with suc-

cess ; but artificial irrigation has been carried there

to a higher degree of perfection than in any other

part of Europe ; and without artificial irrigation rice

cannot be raised any where. In India and China it

is raised on a most extensive scale. Every river is

intercepted by a succession of dams to throw out the

water, and to form large lakes or tanks for the supply
of the rice grounds. Some of these tanks are many
miles in circuit ; one not far from Madras, says Bu-

chanan,
"

is eight miles in length, by three in width,

and its contents are sufficient to supply with water

the lands of thirty-two villages for eighteen months,

supposing the usual rains to fall."

Rice is imported into England in large quantities,

both from the East Indies and America. Upwards
of one hundred thousand bags of rice are now an-

nually imported, and the quantity is gradually in-

creasing.
The Canada rice, although not yet much cul-

tivated, has all the natural capabilities to become
a valuable corn. Its grains are large and replete
with a fine bland farina. It grows abundantly in

the shallow waters of North America, and has

been acclimated here ;
it grows freely in Middlesex

and Ross-shire. Attempts are being made, whicn it

is to be hoped will be successful, to cultivate it in

Ireland. Pinkerton says,
"

this plant seems to be

designed by nature to become the bread corn of the

north."

OSIER. A general name of several sorts of wil-

lows, particularly the SalLc rubra of Hudson, being
much used by basket-makers, and for binders in

wood-work.
OSMIA (Panzer). A genus of solitary bees, be-

longing to the family Apidce, and subfamily Dasygas-
tres, having the maxillary palpi three or four jointed,

the abdomen convex above, and of an oval form.

Some of the species are mason bees (having habits

very similar to those of the Megachiles], and their

heads are furnished with two or three horns, which

are probably serviceable in the construction of their

nests, which are hidden in the ground, crevices of

walls, old wood, and even occasionally in the deserted

shells of garden snails. Of the latter, some particu-
lars are given by M. Robineau Des Voidy, who has

obtained two species (O. bicolor and a new species
which he names O. helicicola) from nests respectively
formed in the deserted shells of Helix nemoralis and

H. pomatia. O. bicolor lays two eggs in each shell,

the female egg being always uppermost; above these

are constructed three or four cells of sand separated
from each other by a membranous partition. O. heli-

cicola deposits ten or twelve eggs, separated from

each other by distinct partitions, each being provided
with a magazine of honey ; but they do not wall in

the different strata either with sand or any earthy
matter placed above the domicile of their progeny.

They sometimes form their nest in Helix nemoralis, in

which they lay several eggs, closing the entrance with

a thick division formed of minute fragments of leaves

triturated with the salivated excretion of the insect,

and arranged in successive layers. Also, in these

two species he discovered a minute parasite, which
lie named Eulophus osmiarum, the larva; of which,
alter feeding upon the larvae of the bees, change into

pupaj without spinning a cocoon or quitting the place
of their birth.

Other species of the genus clip the petals of flowers,

of which they form their cells in the same manner as

the Megachile ; amongst these the Osmia papaveria,
or the Abeille tapissiere, is the most interesting, build-

ing its nest with bits of the scarlet petals of the wild

poppy ; others select for their nest the interior of

lls.

OSMITES (Linnaeus). A genus of evergreen
shrubs, natives of the Cape of Good Hope. They
belong to Composites, "are easy of cultivation, and
increase fti the green-house.
OSTEOSPERMUM (Linnaeus). A genus of

evergreen shrubs, natives of the Cape of Good Hope,
remarkable for the bony hardness of their seeds.

They belong to Composites, and succeed well in the

green-house.
OSTRICH (Stmthio, or rather, perhaps, Struthio-

nidce, the ostrich family). The most remarkable of

the feathered race, both for the vast size and swift

motion upon the ground which some of them possess,
and for the fact that the whole of them, without ex-

ception, are destitute of flight, and in some the wings
are so very rudimental, as not apparently to be capa-
ble of any purpose in the economy of the birds. In

Cuvier's arrangement, they form the first family of

Echassiers, or stilt birds, and they differ greatly from
all the rest both in their structure and their economy.
There are several genera of the family, and each

genus has a separate locality, no two of them being
found in the same part of the world. They are : the

ostrich properly so called, a native of Africa, and of

the adjoining parts of Asia ; the American ostrich,

which is not found except on the dry plains of South
America ; the Emu of Australia, which occurs only
in that country, and chiefly, or, at all events, most

abundantly in Van Diemen's Island ; the Cassowary.
which occurs only in the south-east of Asia ; the

Apteryx, which is confined to a peculiar district of

New Zealand ; and the Dodo, which, if it ever really

existed, had its locality at Madagascar, and probably
on some oftheother islands to the eastward ofSouthern
Africa. If the last mentioned one ever really existed,

it appears now to be extinct, and to have been so

ever since the visiters of distant lands paid much at-

tention to subjects of natural history. That birds

so singular in their structure should be distributed

over parts of the country so widely separated from

each other, all different in their generic characters,

and each genus consisting only of a single species, is

a very curious fact in natural history. It is remark-

able too, that those which lie nearest to each other

in geographical position, do not resemble each other

the most in their structure. The bird of Australia and
and that of South America have much more resem-

blance to each other than the bird of Africa, which
lies intermediately between them. The New Zea-

land bird is perfectly unique, not resembling the

others in any thing but in being wingless, and it is

the most wingless of the whole. Of the bird of the

African islands nothing can with certainty be said.

Of the greater number, notices have already been

given under their respective names as they are above
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enumerated; and the reader who wishes for a short

account of them may turn to these names in their

alphabetical order, with the exception of the ostrich

properly so called, and the American ostrich, or

Rhea, and thus the present article may be restricted

to ?ome notice of them.

THE OSTRICH (Struthlo camelus), is one of the most

celebrated birds in the whole annals of the feathered

race ; and, like all birds and other animals which

have been famous from remote antiquity, much that

is marvellous has been recorded of it. It is the

swiftest footed of known animals ; the one which lives

most habitually in the desert, and it is remarkable for

its proneness to swallow a vast number of substances,

and also for the great vigour of its digestive powers,

though ia the latter respect many tales are reported
of it which are totally without foundation such, for

instance, as its power of digesting, that is, of con-

verting into animal nutriment all sorts of stones and

metals. Now this is not true ; for the greater part of

every stone or metal is composed of elements quite
unfit for entering into the composition of any animal

substance ; and it is just as absurd to suppose that

the ostrich has the power of converting iron or brass

into the substance of its own body, as it would be

to suppose it capable of converting its own vegetable
food into gold or any other metal.

The generic characters of the ostrich are : the bill

of mean length, straight, blunt, and depressed at the

point, which is rounded and furnished with a nail.

The two mandibles are of equal length ; the nostrils

are oblong, placed a little on the surface and toward

the middle of the bill ; the head is naked of feathers

and colours on the upper part ; the legs are very

long and very strong and muscular ; each of them
has only two toes, the internal one very stout, and

furnished with a broad claw ; the external about half

the length of the internal, and without any claw. The

legs are stout and fleshy, nearly as far as the tarsal

joints, and they are very free in their motions. There

are no wings n't for flight, for both they and the tail

consist of long and flexible feathers, quite incapable
of acting against the air in any kind of flight. The
lower part of the neck, the breast, the belly, and the

back are black, mottled with white and grey. The

large plumes of the wings and tail are of a white

colour, with remarkably flexible shafts, and beautiful

loose webs of silky texture, which have from time im-

memorial been used as ornaments in military and

state dresses, and in pageants. The intermediate

parts of the skin of the bird are covered with soft

down, which appears between the plumes. The bill

is grey for the greater part of the length, and black

at the tip ; and the hides are brownish-yellow. When
the ostrich, in its full-grown state, stands with its

neck at the full elevation, its total height is about

seven or eight feet, and, if in good condition, it some-

times weighs as much as eighty pounds.
It is thus a majestic bird in its appearance, and

stately in its gait, from the length of its legs and the

stretch, and bounding elasticity of its step. But

though it is thus the giant of birds by way of eminence,
it is one of the most harmless and inoffensive of the

whole race. It offers no voluntary attack upon any
animal ; and its fleetness is such, that no enemy save

man, can master it in those open wastes which form

its principal habitation. The eggs of the ostrich are

contained in very strong shells, and they are of such

dimensions, that a single one weighs about three

pounds. It has often been said that when the female

ostrich lays her eggs, she abandons them to their

fate, without giving herself any more concern either

about them or about her young. Nothing can be

more unfounded as a general trait in the charac-

ter of the ostrich than this. Like all birds which
subsist upon vegetable food, which they procure ex-

clusively by walking on the ground, ostriches are

social animals, fond of the company of each other ;

and we are acquainted with no social animal which
deserts or neglects its young, and its doing so would

be in direct opposition to the social propensity, and
thus the character of the animal would be incon-

sistent with itself, which never happens as a general
habit in any one animal whatever.

That the ostrich sometimes does leave her eggs,
and that the heat of the sun acting on the dry sand

may, in such cases, assist in hatching them, is no
doubt true. But even then, the ostrich, if there is

only one in the locality, is never beyond the range of

her own vision from the eggs ; and if an enemy ven-

tures near them, she hastens to the spot, and defends

them with great bravery and resolution. When she

does leave them in this manner, we may rest assured

that there are physical circumstances in the place
where they are deposited, which make the process of

incubation go on as safely as if the bird herself were

present. Though ostriches are confined to the dry
and open plains, their range is very wide. They
occur from the dry grounds immediately behind

the mountains of Atlas in Northern Africa, south-

ward to the country of the Cape. In longitude their

range is still greater. It stretches from the western

extremity of the African desert, through the dry and
naked parts of Arabia, Persia, and the Indian deserts,

nearly to the banks of the Ganges. Of course there

are many places within those limits quite unadapted
for the pasture of ostriches. There are marshes,

woods, and cultivated grounds, and the birds are not

adapted for either of these, and not found upon them.

But within the range mentioned there are ostriches

upon every suitable pasture ; though Africa, and

especially the margins of the great desert in Northern

Africa, are the head-quarters where they are found

in the greatest numbers, and of the largest size.

Now, in so wide an extent there may be said to be

three distinct kinds of locality in which the female

ostrich may have to deposit her eggs. In the first

place, there are the situations so far into the dry de-

sert, that there scarcely forms any dew during the

night ; and here the ostrich can afford to be absent

from her eggs, during the whole twenty-four hours,
if such an absence should be necessary. For the

radiation of heat from the sand during the night
would be quite sufficient to keep up a stimulus to

vitality in the eggs, until the direct sun of another

day came upon them. It is in those situations that

the ostrich has most occasion to be absent, because

the very circumstance of the absence of moisture,

which prevents the chilling of the surface by the

evaporation of dew, diminishes the quantity of food

which the animal can meet with, and this compels
her to range over a far greater extent of surface, in

order to preserve her own life. Under such cir-

cumstances, she also actually requires more food ;

for the food requisite to the healthy state of an

animal, increases with the increase of its labour.

Instead therefore of setting the brand of an

unnatural mother upon the ostrich, we find a very
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beautiful provision of nature in the mutual adaptation
of her and the desert to each other. Not even the

smallest bird, or the bird of the swiftest wing could
remain and rear a brood in those more arid breeding
places of the ostrich ; and thus, but for her, a large

portion of surface upon which she can subsist, would
be a waste in nature ; and therefore in opposition
to the general laws and provisions of the system.

In the second place, there are situations, less

advanced into the dry desert, where, though the day
is exceedingly hot and the air dry, dew forms, and the

night is cold, especially toward the morning. When
her eggs are in such a situation, the ostrich can afford,
with perfect safety to them, to range about for her
food during the day. It is necessary, however, that

she should come and shelter them with her downy fea-

thers during the night, and this she accordingly does.

Here again she is enabled to do so from the physical
circumstances of the place, because vegetation is much
more abundant than in the drier places, and a less

range finds her an abundant supply.
In the third place, ostriches are found in localities

without the tropics, and so far out of the desert as that

the eggs do not derive so much assistance from the
heat of the sun ; and in these the bird requires to sit

more constantly, and she does it accordingly.
Therefore there is not, in the whole range of nature,

a more beautiful instance of adaptation than that

which subsists between the ostrich and the desert.

The desert is a singular locality in nature, and the

ostrich is as singularly formed and fitted for the severe
labour which it has there to encounter. In its walk-

ing structure, the bird is not excelled by any animal,
even by those swift antelopes which are her near

neighbours. We find too, that wherever one species
of action is required in a very high degree, the organ-
isation of the animal is to a great extent concentrated

upon that. Flight would have been of comparatively
little use to such a bird in the situation in which it

has been placed by nature. Wings for flight, to bear

up so weighty a bird as an ostrich in swift motion

through the air, would have demanded a waste of

muscular exertion, for the supply of which sufficient

food could not have been found in the ostrich's

country. Besides, wings would have been of no use
in the desert, because there is nothing there which
a vegetable feeding bird could catch upon the wing ;

and the height of the ostrich, standing on foot, is quite
sufficient to reach the top of the tallest vegetable on
her pastures. There is therefore a very fine instance

of economy in the wings of the ostrich being so little

developed as that they are unfit for flight, because
this enables the whole power of the bird, in so far as

motion is concerned, to be concentrated upon the

legs, and the muscles by which these are moved.
A most essential form of the sternum is obtained

by this means. A figure of an analogous sternum,
that of the Australian emu, may be seen by referring
to page 457, of Vol. I. of this work. From that it

will be perceived that the keel, essential to the sternum
of a bird of powerful flight is dispensed with ; and
also that the principal articulation is with the ribs,

while the sternum is a sort of breast-plate on the fore

part of the body ; so that the breast can be brought
to the ground without any pressure of important parts,
in order to enable the bird to fold its very long legs
with perfect security, when it is about to repose on
the ground. We have no space to go into the parti-

culars, but whoever chooses to do so, possessed of

the proper means of knowledge, will soon perceive
that the skeleton of the ostrich is a very fine specimen
of animal mechanics.

The system of nutrition in the ostrich is not

unworthy of attention. Subsisting upon vegetable
matters, which are hard and dry, and from being so

requiring a great deal of grinding, the ostrich has a

very strong muscular gizzard, firm and compact in its

walls. It may be said to have three stomachs, or at all

events there is a dilatation between the crop and the

gizzard, which must answer some purpose in the

economy of the animal. It is no doubt the necessity
of some hard substances to act as a second mill-stone

in the gizzard in grinding the food, which makes the
ostrich so prone to swallow all manner of hard sub-

stances, with perfect indifference as to what may be
their taste or their smell. The great length of the

intestinal canal too, and the size of the ca3cal append-
age, show that the digestion of this animal is a process
of the most laborious kind.

In the matter of sensation, it is probable that the

ostrich depends chiefly upon sight. Taste and smell

are quite incompatible, either with the finding of the

bird's food, or with the swallowing of those substances

which assist in the preparation of it. Hearing would
also be of comparatively little service in such a bird.

The eye is the grand organ upon which the animal

depends ; and the length of the neck, which corre-

sponds to that of the legs, so that the point of the

bill can reach the ground when the axis of the body
is in a horizontal position, is well adapted for com-

manding a very large surface of the desert.

In a state of captivity the ostrich prefers grain to

every other kind of food, though it will also eat the

leaves of lettuce and other succulent plants. In this

state it drinks a considerable quantity ; and it is pro-
bable that it does so in a state of nature, though the

Arabs give a different account of it. There is no
doubt that in some of its localities it cannot have very
frequent opportunities of drinking, but still there is no

ground for believing that it actually abstains from
water in cases where it is to be had.

Though not in the least disposed to be pugnacious,
and generally inclined to seek its safety in flight,

when it has nothing to protect but its own life ; yet
the ostrich is not unprovided with weapons of defence,
which it can use with very considerable force and
effect. These weapons are the bill, the feet, and the

strong spines of which there are two in each wing.
The length of the neck, and the powerful motion
which it has, enable the bird to use the bill with great

velocity ; and we need hardly mention that the velo-

city of a striking instrument very rapidly compensates
for a deficiency of weight or hardness. We find this

proved by the fact, that a tallow candle can be shot

through a deal board, if it move fast enough, and also

from a circular plate of soft iron, not merely cutting
the hardest steel, but even setting it on fire, the plate

being moved with great velocity, and the steel held

against its edge. The feet also derive a very effective

power from their length, and the consequent velocity
with which the extremities of them can be made to

take effect ; we have remarkable instances of the

powerful kick of a long foot in the giraffe, and the

kangaroo, the first of which is said to be capable of

stunning the lion, and even of breaking his skull, and
the second of serving the wild dog of Australia much
in the same manner. Thevenot mentions having seen

an ostrich lay a dog prostrate by a single backward
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blow given with the foot ; and as the bird is very

finely balanced upon its centre of gravity, there is no

question that, by swinging upon the one foot, and

giving the whole momentum of its body to the delivery
of the other, it can strike in a very serious manner.

Cuvier mentions, after Pliny and his copyists, that

the ostrich throws stones behind it in its flight, with

as much velocity as if they were discharged from a

sling. The same has been said of the common seal,

and the fact of discharging the stones is most likely
true ofboth animals, though the cause is the extremely

rapid motion in the ostrich, and the slow and wriggling
motion, though with powerful organs, in the seal.

The error lies in the assumed intention of either the

one animal or the other ; for there is no reason to

suppose that either has the slightest intention of

assailing the enemy with this sort of stern battery.
When the ostrich runs in stony places, it is quite na-

tural to suppose that the velocity with which it springs
forward with the foot as a fulcrum, will make the

reaction of the foot project a loose pebble of consider-

able size with very great force, and of course the

pebble thus unintentionally projected may sometimes
take effect upon whatever is in pursuit of the ostrich,

and thus have the appearance of having been aimed.

There are many of the results of animal action which
in this way are supposed to proceed from intention,

and thus the conduct of animals is confounded with

that of man, and the proper understanding of both is

vitiated.

Ostriches have been long and generally stigmatised
as very stupid animals ; and when we consider the

obtuseness of all their senses except that of sight,

they may appear stupid, as compared with those

animals which have all the senses in nearly equal

perfection. The stupidity or the acuteness of an
animal does not, however, depend upon the number
of well-developed senses with which it is furnished, but

upon the perfection of those which are essential to its

natural modes of life ; and as there happens to be no
animal which can be fairly contrasted with the ostrich

in this respect, it is impossible to come to any definite

conclusion on the subject of its stupidity ; and the

story of its being stupid may be allowed to take its

place very quietly in the same category as the

alleged desertion of her eggs and young by the female.

We often make strange mistakes as to the stupidity
of animals ; for the ass and the goose are proverbial
in this respect, and yet within their proper spheres they
are both very tractable and sagacious animals.

The cry of the ostrich is a loud and harsh one,

though it is not very often heard ; and those who
profess to describe it are not quite agreed as to what
sound it resembles the most. We find some resem-

blance between the ostrich and the goose in the

sounds which they emit and the attitudes which they
assume when danger is very near them. We might
perhaps be prepared to look for this from a kind of

analogy that subsists between them. They graze on
different localities ; but still, when in a state of nature,

they are both grazing birds, and this is a similarity

independently of the difference there may be in other

respects ; and hence we find that a male ostrich,

excited by the near approach of danger, ruffles his

feathers, and hisses much after the same fashion that

a gander does ; and when either of them strikes

under this excitement, he strikes with the nail upon
the tip of his bill.

The breeding of ostriches in their native plains is

a subject upon which there is no little uncertainty

and difference of opinion. That the birds are very

prolific, and that, like our common poultry, in their

native jungles of the East they have no fixed season

for breeding, appears to be well ascertained. It is

equally well ascertained that the eggs are numerous,

though what the number is is not determined ; some

say fifty, and some not half as many, while others

again bring up the number to nearly a hundred.
There are various circumstances which tend to em-
barrass this part of their history. Under many cir-

cumstances, the females are gregarious in the breed-

ing time, and place their eggs so near to each other

that those of several birds may often be considered

as forming only one hatch. Another circumstance is

that birds which produce many eggs in a hatch are

subject to greater variations in the number than those

which produce only a few. The heat too which

prompts the bird to hatch, and stops the production
of more eggs for the time, comes on with different

degrees of rapidity according to circumstances, and
this necessarily affects the numbers of the broods.

There is another circumstance in the matter, on
which the professed authorities are not quite agreed ;

and that is, whether the males are monogamous, or

each has a number of females. No mention is made

by any writer, worthy of credit, of having seen battles

of gallantry between male ostriches ; and if we were
to argue from the habits of most polygamous birds in

general, we would consider the silence with regard
to such battles as a proof of monogamy. There is,

however, an argument on the other side. Most birds

which pair strictly, and yet are social, as, for instance,
the pigeons, have usually a small number of eggs in

each hatch, as, for instance, one male and one female,
whereas the eggs of polygamous birds are far more
numerous. This is not universally the case, for

rooks and many other birds are an exception to it ;

but it holds in the case of almost all birds which are

social in the breeding time, and deposit their eggs
upon the ground.

It may seem singular that birds which have been
for so long a period objects of great interest and in-

quiry, should have so many unsettled points in their

domestic economy ; but when we take into consider-

ation the watchful look of the birds, the extensive

horizon which they command, and the impossibility
of getting a clear view of them in the natural state

without depriving them of life, we find a sufficient

explanation of these uncertainties.

The eggs, with the shells of which many must be

familiar, are sufficiently large for containing a pint or

more. They are of a dull white colour, with yellow-
ish or brownish mottlings, varying a good deal in

tint with the state of the atmosphere at the time of

their production. They are not always of the same
size, but vary in this respect like the eggs of poultry ;

and it is not understood that the largest-sized birds

produce the largest eggs in the one case any more
than in the other. They are seldom less than be-

tween five and six inches in the longest diameter ;

and they rarely, if ever, amount to so much as seven.

These birds do not, under any circumstances, con-
struct a regular nest, or seek the cover of tall vegeta-
tion for the purpose of concealing their eggs. They
merely scrape a very shallow space in the dry sand ;

and as the eggs themselves approach closely in colour

to the sand itself, and to such pebbles as are usually
found upon it, they are probably more safe from de-

stroyers, in the absence of the female, than they
would be in a formal nest. This seems to be the
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provision which nature has made for protecting the

eggs of most animals which breed on the ground.
There is no parade of a nest, and the eggs so much
resemble in colour the surface around them, that even

on the dry sand of a sea-beach it is very possible that

the first notice one has of them may be the sound of

breaking them under the foot.

The time required for hatching the eggs of the

ostrich is not known with any degree of accuracy,

though it has been said that it requires between forty
and fifty days, and rather more in moderate climates,

and when the weather is wet, than in the dry heat on

the margins of the desert. That it must require a

considerable time is obvious, on account of the size

of the egg and the hardness of the shell, and also of

the degree of maturity at which the young have

arrived when they make their appearance. Other

circumstances being similar, eggs are the sooner

hatched the less perfectly developed the young are

when they break the shell. The shortest incubations

are those in which the young birds appear quite

naked, and incapable of using either the feet or the

wings ; and it is worthy of remark, that warm nests

are always provided for birds of this kind ; and they
of course require to be fed by the parent birds for a

much longer time than those which are more matured
on their first appearance. Where the young come
into the world in this comparatively rudimental state,

two portions of the labour of the parent birds are

greater than in other cases, namely, the construction

of the nest and the feeding of the young. The

abridgment of the time of sitting is, however, some

compensation for this ; and the warm nest no doubt

tends to this abridgment.
There are other circumstances connected with

those birds which have callow young, which are

worthy of attention. In the first place, they are almost

all small birds ; for the large ones, almost without

exception, have rude nests, or no nests at all ; and
their young are covered with down or with feathers

at the time of their exclusion ; and in every instance

they are then capable of using their feet, while many
of them can immediately find their own food, inde-

pendently of the mother. In the second place, the

birds under consideration generally have their nests

where food is abundant, as in woods, thickets, hedges,
and other rich places, where insects and other small

animals are abundant ; and the young are exclusively,
in most of the species, and in the greater part in all

of them, fed upon those animal substances. Thirdly,
the season of the year at which those birds have their

young in the nest is the season in which the larvae of

insects come upon vegetation, upon that of the sweet-

juiced trees especially, in those myriads, and with

that voracious appetite, which would actually destroy
the vegetation of the year, were it not for the count-

less thousands which those birds consume for their

own food and for that of their young. We see, there-

fore, how finely the economy of these birds is adapted
for the general good of the whole system of nature.

It may seem that rooks, and many of the larger om-
nivorous birds which build nests in trees, form an

exception to what has been stated. But their nests,

though they often require a good deal of labour in

the construction, and though the young are fed in

them for a considerable time, are never so elaborate

or so warm as those of the small birds. The habits

of the birds too are intermediate. Their charge is

the ground lame and other small animals, and the

eggs of other birds ; and this intermediate sort of

occupation corresponds with the intermediate style of

the economy of their nests.

Many of the birds which build no regular nests,

and whose young appear in an advanced state, are to

a certain extent omnivorous ; and many of them feed

chiefly upon small ground animals. There is, how-

ever, in all cases a great degree of labour requisite
for the finding of their food'; and their exemption
from the labour of nest-building, and that of bringing
food for their nestlings, is the compensation which
nature allows them for the severe task imposed upon
them in supporting themselves individually.

As the ostrich constructs no nest whatever, and is

in some places in a great measure exempted from the

labour of incubation, we might naturally expect that

the young should be provided for in the egg, until,

under average circumstances, they should be able to

find their own food when they come out of it. This

is found to be the case, and not only so, but there is

a very remarkable correspondence between the labour

of incubation, which the female ostrich performs, and

the care she takes of her young after they make their

appearance. If she requires to sit little or none, then

she abandons the young, and leaves them to provide
for themselves ; but if she requires to sit pretty con-

stantly, she takes them under her protection, leads

them to their pastures, and guards and defends them
with as much boldness and solicitude as a common
domestic hen. Thus, in the temperate climate of the

Cape, and especially during the rainy season, which
is the season of food, and therefore the season of

reproduction for the ostriches there, the female bird

is an attentive mother ; whereas, on the burning sands

nearer the equator, she pays little or no attention to

her offspring. Whether, under these different cir-

cumstances, there is any difference of maturity in the

young is a fact upon which we have no direct infor-

mation ; but the analogy would lead us to suppose
that such a difference really exists. In that part of

it which our information does reach, we have a strik-

ing instance of the modification of the same bird, so

as to adapt it to differences of external circumstances.

Where the ostrich sits closely and tends her young
assiduously, there is an abundant supply of food for

both, and they can satisfy themselves with compara-

tively little labour. It is then too that the young
stand in need of protection, because the same rich-

ness of the pastures which feeds the ostriches feeds

their enemies, if not directly, at least through the

medium of the herbivorous mammalia. In the burn-

ing deserts again, where the labour is great, the

ostriches are in a great measure alone ; and, though
the labour of finding their food is great, they are

exempt from the danger of almost every enemy.
We have entered somewhat largely into those

points of the economy of ostriches for various reasons.

First, because the birds are in themselves among the

most interesting, not of the feathered race merely, but

of all animals ; secondly, because those points have

been slightly touched upon by some, and much mis-

represented by others ; and thirdly, because, from

their geographical position, the ostriches may be said

to occupy the centre or extreme place of the sun's

action upon the earth; and therefore their history

well understood may be made a most extensive and

valuable index to the general economy of nature on

the surface of our globe.
We have already alluded to the locomotive powers
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of the ostrich as being very great. On its rapid
marches it always extends the wings, the loose and
flocculent plumes of which take a hold on the air,

and prevent that swinging from side to side of the

axis of the body, which would otherwise result from

the motion of a long bodied animal with the axis

horizontal, and upon two legs only. Those produced

plumes, both of the wings and of the tail, perform an

office not dissimilar to that which is performed by
the swimming paws of the aquatic mammalia. The
mode of action and the kind of organ are of course

different, because the one animal moves through the

air, and the "other through the water; but making
this allowance, and considering that the organ of

progressive motion is a pair of legs in the land ani-

mal, and a swimming tail in the aquatic one, there is

no inconsiderable resemblance between the two.

When the ostrich is in vigorous health, and unin-

cumbered by any load, it is said to outstrip the very
swiftest of four-footed animals, provided they follow

its track, and do not cross it on the returns of its

loops, as is done by the ostrich-hunters, whether

mounted on horseback only, or accompanied by
greyhounds. It is further said, that, with the load of

two men on its back, an ostrich can run as fleetly as

a good saddle-horse at full speed. Adanson, in his

account of Senegal, mentions having seen this repeat-

edly ; but we are not aware that it has been verified

by the observation of more recent describers. From
their disposition to be social in the wild state,

ostriches . may be expected to be susceptible of

domestication ; and if they could be domesticated,
their great strength, great swiftness, and great

powers of endurance, would render them very valuable

labourers, especially as carriers on long journeys
across the deserts. Their economy in wild nature,

and also their haunts, are, however, different from

anything which could be either readily or generally
obtained in an artificial state, even within the geo-

graphical limits of the birds ; and though they are

far from being exclusively tropical in their localities,

we have no reason to suppose that domestication

could temper their nature to the endurance of the

winters of middle, or even of southern Europe, if

exposed to the open air. They have been so far

domesticated in climates suited to their nature, as to

be kept in flocks within enclosures ; and as they can-

not fly, of course hedges or walls are quite adequate
to keep them in. Some of the boors or farmers at

the Cape, living toward the interior of the country,
have at times paid a little attention to the partial

taming of ostriches, and have found it riot difficult to

reduce them to such a state of domestication, or

rather endurance of the vicinity of man, as that they

go about the farms without attempting to desert per-

manently to the uninhabited deserts. Hitherto, how-

ever, they have been objects of curiosity, and not of

advantage, for they have been turned to no useful

purpose ; and their voracity and strength are so

great, that, though splendid ornaments certainly, they
are very expensive ones. In farm-yards they are said

to be absolutely destructive, by trampling to death the

ducks and common poultry with their great and heavy
feet, and also by swallowing the young. That they
do the latter from any carnivorous instinct is by
no means probable ; for, if true, it seems rather to be

a part of that instinct which they have of indiscrimi-

nately swallowing all kinds of substances, nutritious,

indifferent, and poisonous. If the strength of the

ostrich has not been turned to much account in the

way of service, the flesh and the eggs have been
turned to little more as articles of food. It is true

that the Romans, in the days of that depraved and
ridiculous luxury which finally converted the rulers

of the world into the meanest and most contemptible
of its slaves, introduced certain parts of the ostrich at

their feasts. Heliogabulus is mentioned as having
had the brains of six hundred ostriches cooked for a

single feast. In the judgment of reason this can be
looked upon as no other than a most profligate waste,

something similar to the dissolving of pearls in beve-

rages, where a pinch of chalk and a little bit of calf's-

foot jelly would have had the same effect. When,
however, we call to mind the prejudice which at that

time set the ostrich down as the special emblem of

stupidity, it is impossible to avoid admiring the ad-

mirable tact with which this imperial, but foolish

glutton, suited his mess of ostriches' brains to the

contents of his own cranium.
The plumes of the ostrich, though mere ornaments,

are of more legitimate use. They have been sought
after as ornaments from time immemorial, as we
already hinted ; and it should seem that there was

early noticed in them the superiority of the living

clothing of animals over the dead. It is well known
that dead hair is very inferior, both in beauty and

durability, to that which is obtained from the living

subject. The same holds good in the feathers of the

ostrich ; those which are pulled from the living
animal being far more beautiful, as well as durable,
than those which are obtained from the dead one.

It is to be understood, however, that the hair or

feathers taken from an animal very recently killed

is to be considered as living rather than as dead ; for

the durability of such hair or feathers is much greater
than that of those which have been cast. Vast num-
bers of those feathers are sent to all the countries in

the northern and middle latitudes, and, in short, to

every part of the eastern continent where a native

supply is not found from the bird itself. For the

supply of the west of Europe those plumes are

obtained, in great part, from the northern margin of

the Great African Desert ; and Mogador, in Morocco,
is the chief part from which they are sent.

The skin of the ostrich is used as well as the

feathers. It is exceedingly thick and tough, and

employed in some of the southern countries for the

same purposes as buff jackets were used at one time
in Europe. It is formed into a sort of cuirass ; and,
as Butler says of the doublet of the redoubted hero
of his matchless poem, it is,

"Though not sword, yet cudgel proof."

THE RHEA (Rhea Americana). This bird is usually

styled the American ostrich, and it has sometimes
been described as belonging to the same genus with
the cassowary of the eastern isles, and again as of the
same genus with the emu of New Holland. It is,

however, perfectly distinct from both of these birds,
as well as from the ostrich properly so called. Its

characters are : the bill straight, short, soft, depressed
at the base, and a little compressed at the point,
which is obtuse, and furnished with a nail ; the
lower mandible is very much depressed, flexible, and
rounded at the tip ; the nasal grooves are very large,

expending to the middle of the bill ; the nostrils are

on each side of the surface of the bill, cleft longitu-

dinally, and open ; the feet are long, very strong
and robust, and they have three toes directed to the
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front, the lateral ones equal to each other ; the claws

upon all the toes are of nearly equal length, rounded,

compressed, and blunt ; the tibia feathered down very

nearly to the tarsal joint ; and the wings, which are

quite unfit for flight, are furnished with plumes of

greater or less length, and terminated by a single spur.
As is the case with the ostrich of the eastern con-

tinent, there is only one species of this bird, and it is

confined to a particular locality, though within the

range of that locality it is far from being a rare bird.

It is bluish ash-grey on the upper part ; the crown
and hind head are blackish ; a black band begins at

the nape, descends the lower part of the neck, which
it surrounds, and gets broader on the shoulders ; the

scapular feathers are ash-coloured, and so are most
of the plumes of the wings, but the larger ones are

white at the base and blackish in the middle, and
some of them are altogether white ; the bill and feet

are reddish grey ; the height of the bird is an inch

or two less than five feet, being thus considerably
smaller than the ostrich.

This bird is quite unknown in the immediately

tropical part of America, its principal locality being
in the plains of Paraguay, and, where the ground is

adapted for it, it is found in the elevated valleys

among the Andes, and along the southern part of the

continent as far as the Strait of Magellan. It must
not be understood, however, that though the rhea is

found in America in latitudes as high as the southern

part of the British islands, it is in any way a bird of

temperate climates ; for, though the country which it

inhabits is not very hot, still it is decidedly tropical
in its vegetation, and in all its natural characters

;

and some species of humming birds extend at least

as far southward as the rhea.

The extensive plains of the Pampas, to the south-

westward of Buenos Ayres, are its head-quarters.
Those plains are very peculiar in their seasonal charac-

ter. For a short time, and but a short time, they are

comparatively barren ; but for the greater part of the

year a luxuriant crop of thistles, and other composites,
alternates with an equally luxuriant crop of clover,

each one dying down, and furnishing a rich manure
for the other. Human inhabitants are but few in

those plains ;
but the birds under notice, and also

wild cattle and horses, are exceedingly numerous.
The cattle are very active, and the horses are swift ;

but it is doubtful whether the rheas are not fleetest

of the three.

When tranquil, their gait is sober, their neck is

elevated, and the back is curved. In grazing they
cut the grass with much neatness. The time of

reproduction is in the month of July ; and at this

season the males send forth cries similar to the low-

ing of cattle. They form the nest on the ground ; it

is rather wide, very shallow, and sometimes lined

with a little straw. The eggs are between five and
six inches in diameter, of equal proportions at both
ends ; their colour is yellowish white, and they are

very smooth on the -surface ; and a single nest some-
times contains from sixty to eighty eggs. M. Azzara
is of opinion that these are the production of many
families of the same district ; and he states, as an
ascertained fact, that a single individual, said to be
the male, hatches the eggs, and takes the charge of

conducting and protecting the young. It is conjec-
tured that the male selects some eggs from the others,

and breaks them, in order that the insects which
come to feed on the broken eggs may serve as food

for the young birds. But, though this is said, it is by
no means probable ; and indeed, in all the local

accounts which are given of this bird, so much
romance is mixed up with the truth, that it is ex-

tremely difficult to separate the one from the other.

When the young birds are brought up in houses, they
are very familiar ; they soon become domesticated,
and exhibit a great deal of curiosity in examining
the different apartments. They also walk in the

streets, and stray abroad to considerable distances

from their habitations, but they generally return to

the places where they are accustomed to be fed.

They unhesitatingly swallow pieces of metal and
small stones when these come in their way. In the

young state the flesh is tender and tolerably well

flavoured. Though these birds seem never to drink,

they are not averse to take the water. They are

excellent swimmers, and often traverse the rivers and
lakes out of choice.

The skin of the rhea, like that of the ostrich, is

very strong, and the inhabitants of those parts of South
America in which the birds abound make use of it for

a variety of purposes. The feathers of the wings are

also used for ornaments, but they have neither the

size nor the elegance of the corresponding feathers

of the ostrich. Comparatively few of them arc

white, and even such as are, are by no means equal
in colour to ostrich feathers. The taking of the

birds, when nearly full grown, is a favourite sport
with the Guachoes of the Pampas. They follow them
on horseback, and, as the vegetation is then long, the

horse gets on rather more swiftly than the bird.

They are captured indifferently with the two instru-

ments of which these people make such dexterous

use the lasso and the bolas. The lasso is a noose at

the end of a long thong of leather ; and it is de-

livered with such certainty, that the Guachoe, riding
full speed, can catch the birds by the neck, the body,
or the leg, just as he pleases. The bolas or balls,

again, are of such weight, that the bird is knocked
down by the blow of them.

OSTRYA (Micbaux). A genus of hardy
trees, natives of North America. The flowers are

monoecious, and the genus is ranked among the Amcn-
tacccB, These trees are common in our ornamental

plantations, and known by the name of hop-hornbeam.
They are raised from seeds or layers.
OSYRIDE^E. A small natural order containing

only two-. genera, viz., Osyris and Exocarpos, of each
a single species. They are trees with flexile twigs,
and from the acidity of the leaves the Osyrus is called

mountain sorrel, or poets' cassia. It is easily pro-

pagated by cuttings, but hardly hardy enough to

stand our winters without covering. The Osyr'is of

Pliny was a marvellous vegetable endowed with the

property of curing every disease. But our modern

Osyris cannot certainly be the plant which he de-

scribes, for, excepting a slight astringency, it possesses
no sensible properties as a medicine, and is now only
used for making besoms. O.japonica is occasionally
eaten as a salad. Exocarpos has received its name
from the enlarged receptacles on which the fruit is

placed, giving the appearance of being a seed outside

of its seed-vessel : a new species of Exocarpos is

remarkable for bearing its flowers on the margins of

dilated foliaceous branches, concerning which it would
be difficult otherwise to determine whether they were

boughs or leaves.

OTHONNA (Linnaeus). A genus of very various
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formed plants, some species being shrubs, others

undcrshrubs, or herbaceous, with or without tuberous

roots. They are natives of South Africa, and belong
to Composites, are kept as green-house plants, and are

easy of management, and propagated by cuttings.
OTTER. See LUTRA.
OURAPTERYX (Leach). A genus of lepido-

pterous insects, belonging to the family of nocturnal

inoths (Geometridce), and distinguished by having the

hinder wings furnished with a pair of short tails. The

type is the swallow-tail moth (O. sambucaiia), a hanYl-

some moth of a pale brimstone colour, about an inch

and a half in expanse. It is not uncommon in the

neighbourhood of London.
OUTEA (Aublet). A genus of shrubs and trees,

natives of both Indies, otherwise called Joutay. They
belong to Legumlnosce.
O VIS, a most important genus of ruminating mam-

malia, of which an account will be given in the article

SHEEP.
OVULA (Lamarck; BuLLA,Linnams). Bruguiere,

in the first instance, separated the shells of this genus
from those of the genus Bulla of Linnaeus, with which

they were confounded. Lamarck has properly adopted
the same association of species, but has divided them
into two families ; the first consisting of those which
have the right side of the aperture wrinkled or

thickened ; and the second of such as are smooth
on the right side ; in which he includes the species

having the last whorl attenuated, and producing long
beaks or rostra at both ends of the shell, as in the

Ovula volva, commonly called the weaver's shuttle.

The genus Ovula, as it is now constituted, forms a

very natural and well-defined association of species.
Its rank in a system of malacology is immediately
preceding the genus Cyprcea, to which it may be con-

sidered nearly allied, as the animal differs in no
essential characteristic. From the Cowry it may,
however, be readily distinguished, no spire being
formed, and both ends of the shell being continued in

uniformity with each, or nearly so, in most species ;

and another striking distinction is, that the columella

(lip) is never plaited, or, as it is sometimes called,
toothed. To the genus Sulla they also approximate,
being, like them, convolute shells ; but the rig-ht lip,

which is constantly folded, or reflected inwardly in

adult shells, and either smooth or wrinkled, is a
character quite opposite to that of the Sulla, in

which the lip is straight. The form of the Ovula
is ventricose like the Cyprcea, oblong, oval, or some-
times egg-shaped ; the whorls convolute, rolled upon
their own axis, the outer one very considerablv

larger, and inclosing all the others ; and in some

species both extremities are prolonged, and form

subcylindrical beaks, particularly in the O. volva, in

which we have seen examples where this attenuated

portion extended several inches from the central

point of the whorls. In other species, as the O.

gibbosa, the conformation of the whorls more nearly
resembles that of the Cyprcea, but they exhibit no

spire ; the edge of the right lip is always reflected

inwards, and either smooth, or somewhat wrinkled ;

there are no columella plaits ; the aperture is longi-
tudinal, narrow, and extending the entire length of
the shell ; it is also effuse, without any operculum or

epidermis. The mantle of the animal envelopes the
shell completely, folding over by a continuation on
one side ; while in the Cowry it is expanded on both

sides, and sometimes does not meet beyond a certain

point, which may be traced in" some cases. In a

young state the lip is sharp, but at an adult age
it turns inwardly. This genus is the first of the six

genera into which Lamarck has divided the shells,

being spirally evolved on their own axis, viz. Ovula,

Cyprcea, Terebcllum, Ancillaria, Oliva, and Conus.
The two first only have their lip reflected inwards.
This genus is beautifully figured in a Monograph
published by Mr. Gray, F.R.S., to which we refer

our readers. These molluscs mostly inhabit the
Indian seas and those of the torrid zone. Some
species are known in a fossil state. The animal is

ably figured by Messrs. Quoy and Gaimard in the
Atlas of Plates to their Voyages.OWL (Stria:, or perhaps rather Strigidce, the owl

family), the common name of all the nocturnal birds

of prey. These birds are found in every country ;

and, though all of them are nocturnal, or rather cre-

puscular in their feeding, yet they are among the most
laborious of birds ; and the quantity of food which they
consume in proportion to the weight of their bodies,
is probably greater than that consumed by any other

birds. As is the case with the diurnal birds of prey,

taking them in the order of their disposition to prey
upon the living bodies of warm-blooded animals,

so, in the owls, the head-quarters may be said to be
in northerly and cold climates. In tropical countries,

indeed, there are plenty of owls, but they are not
birds of so bold a character as the owls of the north,

just as the vultures of the same countries are not so

bold birds as the northern eagles.
There is a very singular adaptation of twilight and

twilight bird in this geographical distribution of the

owls, and, if properly followed out, it is one which is

calculated to throw no small light upon the mode in

which all the parts of nature are fitted to each other.

In the tropical country the twilight is very short,

nearly of the same length all the year round, and
under the equator itself there is only about an hour
and twelve minutes between sunset and absolute

night. In the polar regions again, and even in

temperate latitudes, the twilight is much longer.
At the poles there is light all night for a part of
the year, and bright twilight for a still greater part.

Upon a Shetland hill one can read the smallest print
with ease at midnight in summer, with fully more
ease indeed than it can be read at mid-day in winter
if the sky happens to be cloudy. Over all the northern

parts of the island of Great Britain, it is pleasant

walking light the whole night long ; and Nature's

night is so short, that hardly have the bitterns and
other evening birds ceased to deliver their notes, when
the birds of the morning are astir, and pouring forth

their morning songs. There is a great difference

between those morning songs and the evening notes
of the birds; all the latter are harsh and jarring, and
there is a monotony in the jar that tends to lull one

asleep, in the same manner as is done by the trick-

ling drops in a dripping cave, or the ticking of a clock.

The morning song again, whatever be its pitch, is

lively and inspiriting, and tends to shake off that sleep
which the evening song produces. It may be the

cackle of the grouse, the whistle of the plover, the

wail of the lapwing, or the glorious note of the lark

showered down from the top of the sky, as if to call

men to their labours ; but, be it what it may, it

comes thrilling over the mind like the spirit of the

morning, and inspires freshness into such as happen to

be abroad.
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It would require more space than we can afford to

analyse the relations which subsist between the notes

of birds, the times at which they are heard, and the

effects which they have upon the feelings, and conse-

quently upon the actions, of the human race ; but it

is certain that this influence is very great, and, if in-

vestigated with due care, it would tend to throw

much light upon the natural character of nations,

especially of those nations which live within and near

the icy zones, and whose character and feelings par-
take largely of that diversity which marks the seasons

of the year. There seems little doubt that many of

the birds which migrate northward in the early part
of the season, help to lengthen the day to the human
race. One loves to linger in the balmy air of a

summer evening to hear the notes of the nightingale;
and one is grateful for being awakened by the

same when morning first dapples the east. Our

present business, however, is more immediately with

the owls, and to them we must confine the remainder

of our observations.

Various writers on birds have divided the owls into

genera or sub-genera, and described each division by
certain characters, which chiefly consist in differences

of size, and in the presence or the absence of pro-
duced feathers on the head, usually forming a sort of

tufts, which have very absurdly obtained the name of

horns. There is not much philosophy or use in those

subdivisions ; because, notwithstanding those differ-

ences in external appearance, an owl is an owl,

whether it is large or small, and whether it has tufts

of feathers on the head or not. If the same fondness

for subdivision, and the same disposition to establish

species upon small differences of external character

which is often applied to the lower animals, were ap-

plied to the human race, where its application would
be just as philosophical, we should often have three

or four species of men in the very same family.
Such being the case, we shall merely mention the

general characters of the owls as if they were but

one genus, and shortly notice a few of the leading

species of which this genus is composed. The first

of these will enable us to convey a general notion of

what is meant by an owl, and the second will equally
enable us to point out in what manner and to what
extent owls fitted for different situations and climates

vary from each other.

The general characters are : the head large ; the

eyes very large, directed to the front, and covered

by a circular concha or shell of feathers, the posterior

margin of which covers the opening of the ear, and
the anterior one the cere or naked skin at the base of

the beak, and sometimes the beak itself. The irides

of the eyes are remarkable for their sensibility. In

the dark twilight, or when the bird is shaded, they
are of immense extent; but when the light falls

strongly upon them, they are so contracted as that

no light is admitted, and the bird, unless in so

far as it is guided by the sense of hearing, and the

sensibility of its feathers, both of which are under-

stood to be very considerable, is bewildered, flies

bumping against obstacles, and would be an easy

capture if it were worth the trouble. But an owl,

though it looks plump in its feathers, is generally

nothing but skin and bones in its body ; and therefore

it holds out but little temptation to those more pow
erful birds which are on the wing during the day.
The skull of the owl is rather of large size, but of

tender fabric, and a considerable part of it is taken

up by large cavities in which an expansion of the

auditory nerve is inserted, and this no doubt tends

greatly to increase the sense of hearing. The sense
is indeed one upon which owls must in many situa-

tions have their principal dependence, notwithstand-

ing the great volume or dim light which the expanded
pupils of their eyes admit. This appears to be espe-

cially the case with those owls which hunt as they
fly ; and it is highly probable that the hunting alarms
the prey, causes it to stir, so as to be audible, and
thus contributes to the success of the hunting. Every
one who has attended to the habits of animals must be

aware that the cry of a predatory animal excites great

agitation in its prey ; and that, were not this the case,

some of the most powerful of the predatory animals

would possess their strength in vain.

Owls, for the most part, feed upon small mamma-
lia, little birds and insects, which they generally
catch upon the ground or in bushes ; but there are

some of the more powerful ones which prey upon
grouse and other birds of considerable size, and cap-
ture them on the wing during the day.

Owls have the feet of nearly the same form with

diurnal preyers, namely, there toes in the front and
one to the rear ; they have very sharp and crooked
claws upon all the toes, but these are not so thick and

strong as in the diurnal preyers. The tarsi are in

general short, more slender than those of diurnal

preyers, but the muscles of the legs are well formed,
and in general much protected by feathers. The bill

is very crooked, though also much more slender than

that of the diurnal birds. The muscles by which it

is worked are also greatly protected from variations

of temperature, by the produced feathers around the

eye. Taking it altogether indeed, though an owl is

much less formidably armed than a diurnal bird of

prey, it is fully as ready in the use of those weapons
which it does possess ; and as we shall afterwards see

noticed in some of the species, owls can endure a

severity of climate before which the eagle herself is

constrained to give way. This does not of course

apply to all the species, for an owl, like every other

creature, is endowed up to its necessity, but not be-

yond it ; and in many countries the owls have no great
variation of temperature to endure. As is the case

with all animals which are naturally voracious feeders,

owls can be tamed. In that state they are familiar,

andjearn to distinguish those who feed them, though

they continue to snap and hiss at strangers. We
shall quote a few observations on owls from " The
feathered Tribes of the British Islands :"

" The very
name of the owl," says the author,

"
is a name of

lamentation, expressive of the sound of its note, which

is one of the most melancholy love songs in the whole

chorus of nature. Superstition has accordingly laid

hold of the bird as one of the instruments by means of

which to bind the ignorant in the fetters of fear ; and

the circumstances attendant upon the owl, although

they admit of being turned to better and even de-

lightful purposes, have certainly an aptitude to be so

perverted.
"
Deep shady groves, hollow trees, crumbling ruins

clad with ivy, steeples and churches with their asso-

ciations of graves and ghosts all that seem dim to

human reason, all that stand monumental of the works

of nature, or of man and his works, is linked to the

owl by the closest and most general associations.

The owls in such places, often heard but seldom seen ;

when heard, heard in the gloom and stillness of night ;
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and when seen, appearing with something of jiulg-e-

like solemnity made them very readily convertible

into a sort of doom-birds.
" The time of their appearance gave farther colour

to the superstition. Gloomy days, when the congre-

gated clouds hung low in the sky, but kept up by the

strong resistance of the warm earth and the breezeless

stillness of the summer air ; murky days, when the

sun ' was sick to dooms-day with eclipse,' all occasions

\vhen the heavens looked black upon the earth, but

produced stillness rather than storm, borrowed the

attributes of twilight, and so brought out the owl

brought it out by perfectly natural, and, according to

the laws of its being, necessary causes, but causes

which were not understood ; and the event, being

striking and mysterious, was remembered, all conco-

mitant mishap was remembered along with it; so that

the owl, which came out simply to see if there was
'a mouse stirring,' got the blame of the whole.

"
But, notwithstanding, owls are interesting birds,

and the sounds which they utter, though deep and

monotonous, have music for a well-tuned ear, the

part which they act in creation is, moreover, an im-

portant part ; and from the numbers of vermin which

they destroy, there are few birds more worthy of pro-
tection in an agricultural country than the owls. The
Athenians made them sacred to their patron goddess
for defending the labours of the loom ; and if we
cherished them about our farrn-house?, they would
do yeoman service in defence of the labours of the

plough.
" Nor is the superstitious dread of them without its

use, or would the abolition of them be unmixed gain.
Mankind are all the better for some checks upon
them at those times when they are not watched by
their fellows ; and the actual presence of the owl

may have sometimes restrained the midnight plun-
derer from his purpose, as effectually as the mere

thought of rural wisdom enwigged with office. If so,

and there is little doubt of it, the owl was a cheap

policeman, keeping back one set of marauders, and

exacting, as his fee, the destruction of another."

Vol. I. p. 136-37.

We shall now advert to the principal species of

(he owls. Three of these are represented in the

plate
" OWLS ;" and they may be considered as speci-

mens of the owls of the cold, of the warm, and of the

middle latitudes. The snowy owl, toward the

reader's left hand, at the bottom of the plate, is the

typical owl of the extreme north, and among the

most formidable birds of the whole race. The one at

the bottom, marked Egyptian owl, is from Africa, a

country in which there are many owls, some of them

imperfectly known. The Virginian owl, at the top
of the plate, is a native of the central parts of North

America, and it is a powerfid bird. We may remark,
in passing, that the owls of warm countries are,

generally speaking, darker in their colours, more
nocturnal in their habits, and have the feet less

feathered than the owls of cold countries. The

depth of the forests, in some of their haunts, answers

nearly all the purposes of a twilight to them ; and, as

their pastures are richer than in the cold latitudes,

they are less powerfully winged, and altogether birds

of a softer description. Many of the arctic species
are common to the two continents ; or, at all events,
if they are specifically different, the difference is so

small, that, fur popular purposes, it is hardly worth

mentioning them. For this reason, we shall adopt
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Wilson's descriptions of one or two of them ; because
his decriptions, when given from his own observation,
never admit of improvement from anybody else.

THE GREAT WHITE, OK SNOWY OWL (Slrix

nyctea}. This is what may properly be styled the

monarch of all the owls ; and, from its habitation,
its powers of endurance, and its bravery, it is one of

the most interesting of the feathered race. Its

dwelling is in the extreme north, where it finds its

food and rears its young among the rocky mountains
and isles, despite all the violence of the northern
storms. It is found in the north of Asia, in the north
of Europe, and in the north of America ; and it very
rarely makes its appearance even in the most north-

erly of the Scottish islands, and rarely, indeed,
on any part of the mainland, and never in the south.

It is tempered to the " thick-ribbed ice ;" and, when
our navigators made their somewhat Quixotic expe-
ditions in search of an impassable passage, from sea to

sea, by the north end of America, they found this owl
at the very extreme point which they reached, better

fitted for the intensity of the climate, by the hand of

nature, than they were by all the resources of their

art.

Such a bird, found in such countries, is an object
of great interest to every one who has the least

feeling of nature ; and, therefore, after we have

copied Wilson's description of it, which is decidedly
the best, we shall offer two or three remarks on its

general economy.
" The male," says Wilson,

" measures twenty-two
inches and a half in length, and four feet six inches
in breadth; head and neck nearly white, with a few

spots of dull brown interspersed ; eyes sunk deep,
under projecting eyebrows, the plumage at their

internal angles fluted, or pressed in, to admit of direct

vision ; below this it bristles up, covering nearly the
whole bill ; the irides are of the most brilliant golden
yellow ; and the countenance, from the proportionate
smallness of the head, projection of the eyebrow, and

concavity of the plumage at the angle of the eye,

very different from that of any other of the genus ;

general colour of the body white, marked with lunated

spots of pale brown above, and with semicircular

dashes below ; femoral feathers long, and legs
covered, even over the claws, with long shaggy hair
of a dirty white colour ; the claws, when exposed,
appear large, much hooked, of a black colour, and

extremely sharp-pointed ; back white ; tail rounded
at the end, white, slightly dotted with pale brown
near the tips ; wings, when closed, reach near the

extremity of the tail ; vent-feathers large, strong
shafted, and extending also to the point of the tail ;

tipper part of the breast and belly plain white ; body
very broad and flat. The female," continues the
same admirable describer,

" which measures two feet

in length, and five feet two inches in extent, is

covered more thickly with spots of a much darker
colour than those of the male ; the chin, throat, face,

belly, and vent, are white ; femoral feathers white,

long, and shaggy, marked with a few heart-shaped
spots of brown ; legs covered to the claws with long
white hairy down ; rest of the plumage white, every
feather spotted or barred with dark brown, largest on
the wing-quills, where the brown margins are about
two inches apart ;

fore part of the crown thickly
marked with roundish black spots ; tail crossed with
bands of broad brownish spots ; shafts of all the

plumage white ; bill and claws, as in the male, black ;

A A



370 OWL.
third and fourth wing-quill the longest ; span of the

foot four inclips."

Such is Wilson's description of the appearance of

the birds ; but he adds an account of the eye, which
is so circumstantial, and so eminently characteristic

of the eyes of nocturnal birds, that we shall quote it

in his own words :

" From the various individuals of

these birds which I have examined, I have reason
to believe that the male alone approaches nearly to

white in the plumage, the female rarely, or never.

The conformation of the eye of this bird forms a

curious and interesting subject to the young ana-

tomist. The globe of the eye is immoveably fixed in

its socket by a strong elastic hard cartilaginous case,
in form of a truncated cone ; this case, being closely
covered with a skin, appears at first to be of one
continued piece ; but, on removing the exterior

membrane, it is found to be formed of fifteen
1

pieces,

placed like the staves of a cask, overlapping a little

at the base, or narrow end, and seems as if capable
of being enlarged or contracted, perhaps by the mus-
cular membrane with which they are encased. In

five other different species of owls, which I have

examined, 1 found nearly the same conformation of

the organ, and exactly the same number of staves.

The eye being thus fixed, these birds, as they view
different objects, are always obliged to turn the head ;

and nature has so exactly adapted their neck to this

purpose, that they can, with ease, turn it round,
without moving the body, in almost a complete
circle."

A bird so furnished, by nature, in the warmth of

its plumage, the power of its weapons of prehension,
and its capacity of enduring such extremes of cold, is

one of the best objects of study ; and it is impossible
to form any correct idea of the character of this owl
without a reference to the countries which it inhabits.

In Europe it does not, as we have said, come far to

the southward even in the severest weather. In

America it ranges more extensively, finding its way
not only to Canada, but into the middle states of

America, and even sometimes much farther to the

southward. The "reason of this is the different cha-

racter of winter in the two continents ; for, in Ame-
rica, what would be considered as severe enough for

a polar winter, is met with as low down as the

United States. This bird is, therefore, strictly speak-

ing, a polar bird ; and it takes the lead among those

owls which make the nearest approach to diurnal

birds of prey, and which, for that reason, are some-
times called falcon owls. There are several others

much smaller and feebler than this one, and they
extend into the very warmest latitudes, the ones

which haunt the low grounds there having the tarsi

altogether, or nearly, bare of feathers.

Owls of this description are birds of the wilds, and
of rocky places, rather than of woods ; they are

swifter fliers, and more diurnal and given to hawking
on the wing than the other owls. One can easily see

why this can be the reason with this northern species.

During a considerable part of the year there is per-

petual sun on its pasture, and for a still greater part
there is light the whole night over. The summer
action of nature is extremely vigorous there ; vegeta-
tion sprouts, blossoms are expanded, and berries are

ripened, as if it were by magic, while both the air

and the waters swarm with insects and other small

living productions of the season. These support the

summer birds, which resort in vast numbers to the

north ; and this owl, in concert with the eagles and
the more powerful hawks, is a regulator of the num-
bers of those birds. It must not be understood, how-

ever, that the long summer in those high latitudes is

a season of atmospheric tranquillity. The places we
allude to are, generally speaking, near the sea ; they
are almost, without exception, hilly and rocky ; and
in the heat of the season the currents keep the

masses of ice in continual motion from place to

place : there is, therefore, a great deal of evapora-
tion, and condensation of humidity, alternating with

each other, the result of which is dense fogs, which
often come on very suddenly, and so close, that

they put an end to the labours of diurnal birds of

prey. At other seasons of the year the snow-storms
are equally violent, and accompanied by winds which
blow with the greatest fury, and attended with such

thickness of drifting snow clouds, as to be proof
against the eyes even of eagles, proverbial as they
are for the keenness of their vision.

The autumn, and partially, also, what may be
termed the spring, are the seasons of those storms,
while the fogs are more frequent during the sum-
mer. Both kinds of weather are, however, well

adapted to the habits of the snowy owl.'w hich, clothed,

armed, and protected as it is, pursues its course, and
carries on its avocation, let the fog thicken and the

snow drive as they may.
In the season of the fogs, and also in that of the

autumnal storms, the snowy owl flies low, and feeds

chiefly upon grouse, ptarmigan, and other ground
birds, which it captures in great numbers, and gets

exceedingly fat. It is so voracious, that it seizes

prey indiscriminately on the land and the margin of

the waters. Upon the moors its chief prey is the

birds that we have noticed ; on the sandy islands it

consists of rabbits ; and when it is absolutely frozen

out from the land by heavy falls of snow, it repairs to

the water and catches fish, for whose appearance
within its reach it waits with all the patient gravity
of a devoted angler. It even plays the vulture when
occasion serves ; for, though carrion of any kind is

not so plentiful in the polar latitudes as in the warmer

ones, there are seasons at which it is rather abundant.

Of the ground birds of the north, there are many
which quit that part of the world with reluctance,

and not till they are literally driven by the storms.

Those storms are excessively violent ; and, as the

snow thickens the air to dimmest twilight,the affrighted
birds lose their way, and also all command of them-

selves, and vast numbers of them find their graves
in the snow wreaths. Their bodies do not putrify

there, but are preserved by the frost, until the return-

ing sun of a new season melts away the annual

mantle of the ground. Spoils of birds, and also of

small quadrupeds, are then disclosed in considerable

numbers ; and these furnish a supply for the snowy
owls, and other predatory birds, until the summer
tenants of the northern wilds make their appearance.

During the time that the country is completely
sealed up with snow, and the greater part of nature

slumbering in the unbroken serenity of winter, the

supply of these birds is somewhat different. As

every observer of nature in the snowy districts of

Britain must have noticed, by the prints of little feet

along the surface, the small rodentia of the wilds

come upon the surface of the snow to seek the

exposed bark of bushes, and other vegetable matters ;

and it is on these rodentia that the more powerful
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owls, and also the eagles of the north, contrive to feed

while the snow remains unbroken.
The circumstances which we have mentioned will

serve to point out in brief how these birds of the

north support themselves at different seasons of the

year ; and it is impossible to avoid admiring what

nature has made in them for preventing- any part of

the provision of the year from being lost.

The species of owl under notice is very seldom

found where there are woods ; and therefore its

resting-place, and also its shelter, during those

extremities of the storm, which even its mantle and

wing are incapable of bearing, is in the clefts of the

rocks. It is not much of a wanderer ; and it is pro-
bable that the few which are seen in Orkney, and

more frequently in Shetland, reside there all the year
round ; nor do the northern ones quit their snowy
fastnesses until they are reduced to the greatest

extremity. When they do, they are usually found

upon the snow, or rather upon some jutting stone, or

projecting stick, which rises above the surface ; and

as the bird and the snow do not differ much in

colour, the small birds are not alarmed, and thus

they are captured with comparative ease. We may
add, that this owl, and the other owls which, like it,

are of bold character, and prey on the wing, and

have no tufts of feathers on the head, are not so

much molested by flocks of small birds as the owls

of more nocturnal characters are when they come
abroad during the day.

Of the division of owls to which this belongs,

namely those which have no crests on the head, no

very produced feathers round the eye, and the tails

of moderate length, we can only afford to give a

mere list.

THE LITTLE OWL (S. passerina) is one of the most

common of these, though as a British bird it is rather

rare. It is about seven inches long, and twice as

much in the stretch of the wings from tip to tip. It

is thus a well-winged little bird, and it is as bold as

it is powerful. It is found in America as well as in

Europe, though its size in the former country is larger,

and it is perhaps a little different in the colours. It

is rather a woodland bird in America, frequenting
the swampy shores and the margins of the waters.

In Europe its habits are rather different ; for it ap-

proaches the vicinity of houses, nestles in holes of

walls, usually hides itself in them during the day, and

comes abroad on its mousing excursions chiefly in

the twilight. It is not, however, confined to that

time of the day; for when the sky is gloomy, and

the swallows are out in great numbers, it may some-

times be seen hawking after them with considerable

dexterity and success. Swallows generally fly in

curves ; and the little owl, though not perhaps so

swift naturally as they are, takes the chord of the

arch, and not the arch itself, by which means it is

enabled to come up with them. In America it is

very common, extending even to the north parts of

Canada, and building its nest in the dark and thick

pines, not on the tops of the trees, but about midway.
The nest contains two white eggs, as is the case with

the whole of the genus ; and in those parts of the

world Wilson says it is rarely seen during the day,

though exceedingly active after twilight closes in. Its

colours are : olive brown on the upper part, with

some white snots on the scapulars and coverts of the

wings, and five bars of white passing obliquely over

the first five primary quills ; the tail is rounded,

rather darker than the body, tipped with white, and
crossed by two rows of white spots ; the inner webs
of the wing feathers are also spotted with white ; the

ear coverts are yellowish brown ; the crown of the

head, the upper part of the neck, and a circle round
the ears, olive brown, beautifully marked with white

dots ; the front pure white, but ending in long black-

ish hairs, and there is also a black spot radiating out-

wards at the inner canthus of each eye ; the lower

parts are ochre-yellow, streaked with reddish bay ;

the thighs and feathered parts of the legs, which ex-

tend down to the very claws, are pale buff; the irides

are pale yellow, and the claws, which are long and

very sharp pointed, are black. This is the descrip-
tion of the female bird, which, as is the case in all the

species, is rather larger than the male; aud the young
male, being coloured like the female, and smaller in

size, has sometimes been described as a different

bird.

THE FEATHERY-FOOTED LITTLE OWL (S. dasypus)
is rather larger than the one now mentioned. It is

brown with white spots, larger on the under part than

on the upper. The tarsi and toes are completely
feathered. It is found occasionally in some parts of

the south of England ; but, comparatively speaking,
it is a rare bird in this country.

The number of species or varieties described as

belonging to this section of the owls is very great ;

and they are found in all countries, from the northern

boundary of the temperate climates to considerably
southward of the equator. A full description of all

these species would fill an entire volume, and even
then it would not be very satisfactory, as the species
are not a little confused. Two of the smallest species
are the occipital owl of Africa and the sparrow-like
owl of Brazil. The first of these is brown, yellow,
and white on the upper part, and whitish streaked

with rust colour on the under. The front and top of

the head are reddish white, mottled over with dots ;

and the quills are banded alternately with red and
brown. The toes, as well as the tarsi, have a downy
covering. The total length of the bird is about seven

inches. The other species has the head greyish
brown, with white dots ; the scapulars and wings

spotted and banded with white ; the tail black, with

four white bands ; and the front, the throat, and the

under part white. It is only six inches in length,
and is one of the smallest of the owls, but a bold and
active bird for its size. Some other owls, belonging
to this division, and chiefly found in the tropical parts
of America, have the tarsi naked, and the tail short ;

while those of the colder latitudes uniformly have the

tarsi feathered. The whole of this division are to be

considered as the most active and least nocturnal of

the owls ; and many of the small ones of the tropical
countries are found flying about under the shade of

the forests during the day as well as in the twilight.

Many owls of the same division have the tail con-

siderably longer, and wedge-shaped. Of these, one

of the most remarkable is,

THE HAWK OWL (S. Hudsonia of Wilson).
_

This

is very common about Hudson's Bay ; but it is not

very correctly named from that country, inasmuch as

it occurs equally in the eastern continent. It may
be regarded as being, in its locality, a borderer upon
the country of the snowy owl of the extreme north.

Like that owl, it extends further southward in Ame-
rica than it does in Europe and Asia ; and in Europe
it is rarely indeed to be met with to the southward
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of the Baltic ; nor is it at all common in the central

states of the American Union.
It is a bold bird, active upon the wing, and among

the most diurnal of all the owls ; pursuing birds with

great boldness in daylight, and sometimes snatching

partridges and other game after they have been shot

by the fowlers. It has, indeed, some of the characters

of a hawk, resembling that species in the smallness

of the head, the narrow feet, and the produced tail ;

but still its feet, and the feathering around its eyes
and bill, bring it decidedly within the owl family.
Still, however, its general plumage, and especially the

plumage of its wings, differs much from that of the
more characteristic owls. In them the quills of the

wings have their external webs drawn out into a

margin of hairs so fine and flexible, that the wing
works noiselessly in the air, though of course it takes
a hold on that element, which lessens the rate of flight
in the bird. This owl wants the marginal fringe to

the quills, and thus its flight is firmer, but more noisy.
This agrees exactly with its habit, which is to dash

boldly upon its prey and seize it on the wing; whereas
the downy-winged owls come upon their prey by
stealth, and always the more stealthily the more that
their wings partake of this muffled or downy charac-
ter. Wilson gives the following description of this

bird as it occurs in the northern parts of the United
States. " The male of the species is fifteen inches

long; the bill orange-yellow, and almost hid among
the feathers ; plumage of the chin curving up over
the under mandible ; eyes bright orange ; head small ;

face narrow, and with very little concavity ; cheeks
white ; crown and hind head dusky black, thickly
marked with round spots of white ; sides of the neck
marked with a large curving streak of brown black,
with another a little behind it of a triangular form ;

back, scapulars, rump, and tail coverts brown olive,

thickly speckled with broad spots of white ; the tail

extends three inches beyond the tips of the wings, is

of a brown olive colour, and crossed with six or seven
narrow bars of white, rounded at the end, and also

tipped with white ; the breast and chin are marked
with a large spot of brown olive ; upper part of the
breast light ; lower and all the parts below elegantly
barred with dark brown and white; legs and feet

covered to and below the claws with long whitish

plumage, slightly yellow, and barred with fine lines

of olive ; claws horn colour. The weight of this bird
was twelve ounces. The female is much darker
above ; the quills are nearly black ; and the upper
part of the breast is blotched with deep blackish
brown."

Nearly allied to this species there are several

others in different parts of the world, though none of

them appear to be so well known as this one. There is

one described by Pallas and others, as inhabiting the

northern parts of the mountains of Ursal, and other hilly
districts lying on the margin of the Polar Sea. It

approaches in size to the snowy owl ; and it resem-
bles it a little in colour,though the greater length ofthe

tail prevents any danger of confounding the one with

the other. The upper parts of it are whitish, marked
with large longitudinal spots of brown. The head is

large, and so is the face, which is much feathered, of

a greyish white, surrounded with black hairs, and a

circle of white and black. The quills and tail fea-

thers are barred with alternate streaks of black and
whitish. The under parts are whitish, with a brown
streak down the middle of each feather. The

tail is wedge-shaped, and longer than the closed

wings. The bill is yellow, almost entirely concealed

by the hairs of the face. The irides arc brown. The
feet and toes are completely feathered, of a white

colour, with brown spots. The claws are long, and
of a yellow colour. The entke length of the full-

grown bird is about two feet, which is intermediate
between the male and female of the snowy owl ; but
as the tail is much longer than in that bird, the length
of the body is less in proportion ; and, altogether, the
bird is not nearly so heavy. The young birds are

differently coloured from the old ones, being mottled
with brown, red, and white, and having cross bars of

grey on the tail. In this plumage they have some-
times been described as a different species from the
mature birds ; but the identity has been 'established

upon authority which cannot be questioned. Next
to the snowy owl, this is one of the most powerful
and vigorous birds of the division which prey on the

wing, and occupies the same place among the long-
tailed owls as the latter does among those which have
the tail short.

Another species resembling this in some particu-
lars is the hawk owl of Southern Africa. It is found
in the district of the Cape ; but it is a smaller and
feebler bird than the northern species which we no-
ticed last. On the upper part it is reddish grey,
spotted with white, with spots of the same on the wing
coverts and the tail feathers, with the exception of the
two middle ones, which are grey. The upper parts
are entirely white. The bill, which is very short, is

black. The feet and toes, which are small and feeble,
are entirely feathered. The tail is very long, and

wedge-shaped ; and the entire length of the bird is

scarcely more than the half of that of the bird of the
western mountains. Another African species is the

variegated owl of authors, which differs from the
one now mentioned chiefly in the colours of the

plumage.
It would, however, be almost endless to mention

the various owls of which this very numerous division

is composed ; but there is still one species which de-

serves notice from the peculiarity of its manners.
This is the rabbit owl of Molina, improperly called

the Coquimbo owl by Latham, inasmuch as it is found
in North America as well as in South. The upper
parts of it are varied with yellowish grey and brown,
marked with brown spots of larger size. Two circles

of white and grey surround the face, and a white
band passes over the eyes. The flanks are reddish

with brown spots ; and the rest of the under part is

whitish. The bill is greenish in the middle and
blackish at the sides ; and the feet, which are thinly
covered with hairs, are grey. Its length is about nine

or ten inches ; it occurs chiefly on the dry plains of

warm countries in America ; and the chief peculi-

arity of its manners is, its digging a burrow for itself

to the depth of a few feet in the earth, after the man-
ner of a rabbit. Its eggs are represented, contrary
to the habit of most of the owls, to amount to not

less than a dozen, of a white colour, and nearly round
in shape.
The species which we have noticed do not amount

to nearly half of the owls of this division which are

named in collections ; but so little is known of the

manners of these, and indeed of the greater part of

those which we have enumerated, that little or no in-

formation respecting them can be given which would
in the least interest the general reader. We shall,
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therefore, proceed to the next division or section,

which approaches most nearly to this one in num-

bers, which is more nocturnal than this division, and
in which the heads of all the species are marked with

tufts of hair or feathers, varying in length in the dif-

ferent species, and in some of them bearing- a slight
resemblance in external shape to the ears of a cat.

It is distinctly to be understood, however, that these

tufts are not ears in any one case, any more than they
are horns, for there is no projection of the skull or of

the skin answering.
THE GREAT TUFTED OWL, OR EAGLE-OWL (S.bubo)

holds nearly the same rank, and also the same geo-

graphical place among the owls with produced
feathers on the head, and large discs of feathers sur-

rounding the eyes, as the snowy owl does among
those which are without these appendages. Like
that species, it is decidedly a bird of prey, levying

very large contributions upon game and other birds,

as well as upon hares, rabbits, and other small and
feeble mammalia.

As is the case with the other two, it is found in

both continents, or, at all events, the species met with

in America, and that met with in the east, so nearly
resemble each other, in size, colour, and habits, that

a single description will serve quite well for the two.
This owl abounds in some places pretty far to the

north ; but it is not decidedly an arctic bird, like the

snowy owl. In Europe it is more abundant in the

north, on the mountains, and in the mountain forests

of Lapland and Russia, than it is in coming far-

ther to the south. It is found, however, in countries

pretty far south ; and as it is a bird which dashes
about with bold and powerful wing, it may sometimes

pass into Africa in the course of its migrations, reach-

ing the mountains of Atlas from the mountains of

Spain, as is the case with several birds of cold cli-

mates. In the mountains of western Asia, it most

likely extends seasonally along the Caucasus and ad-

joining mountains ; and it has certainly been seen as

far southward as the confluence of the Volga with the

Caspian.
In America it is resident in every part of the

United States, where its manners, or at all events its

haunts, appear to be a little different from what they
appear to be in the east. The dark and dense forests

among the swamps are its favourite residence, in

which it remains silent for the day, but utters very
loud and dismal cries during the night. This part of
its character cannot be better described than in the
words of its American historian. " This noted and
formidable owl," "says Wilson, "is found in almost

every quarter of the United States. His favourite

residence, however, is in the dark solitudes of deep
swamps, covered with a growth of gigantic timber ;

and here, as soon as evening draws on, and mankind
retire to rest, he sends forth such sounds as seem

scarcely to belong to this world, startling the solitary

pilgrim as he slumbers by his forest fire,

'

Making night hideous.'

Along the mountainous shores of the Ohio, and

among the deep forests of Indiana, alone, and re-

posing in the woods, this ghostly watchman has

frequently warned me of the approach of morning,
and amused me with his singular exclamations some-
times sweeping down and around my fire, uttering a
loud and sudden, Waugh O ! Waugh O I sufficient

to have alarmed a whole garrison. He has other

nocturnal solos, no less melodious, one of which very
much resembles the half-suppressed screams of a per-
son suffocating, or throttled, and cannot fail of being
extremely entertaining to a lonely benighted tra-

veller, in the midst, of an Indian wilderness."

Young birds, squirrels, rabbits, rats, mice, par-

tridges, and different kinds of small birds, are its prin-

cipal prey ; and in proof of its voracity in devouring
these, we may relate the following anecdote from
Wilson :

" A very large one, wing-broken, while on
a foraging excursion, was kept about a farm-house for

several days, and at length disappeared for several

days, no one knew how. Almost every day after

this, hens and chickens also disappeared, one by one,
in an unaccountable manner, till, in eight or ten days,

very few were left remaining. The fox, the minx,
and the weasel, were alternately the reputed authors

of this mischief, until one morning the old lady her-

self, rising before day to bake, in passing towards the

oven, surprised her late prisoner, the owl, regaling
himself on the body of a newly-killed hen ! The
thief instantly made for his hole, under the house,
from whence the enraged matron soon dislodged him,
with the brush-handle, and without mercy despatched
him. In this snug retreat were found the greater

part of the feathers and many large fragments of her

whole family of chickens.''

These birds are not migratory in the United States,

but remain in the country all the year round ; and as

there is a bird very much resembling this in Mexico,
which is also resident there, they have been described

as two different species, and neither of them the same
as the European one. The one of the United States

has the crest, and also the markings somewhat diffe-

rent from the European one, but it is very doubtful

whether-these differences be anything more than cli-

matal ; and this is probably the real cause of difference

between those animals of the two continents, which
resemble each other in their general characters. The
American one has the tufts longer and broader than

the European ; but as we are quite ignorant of the

use of those tufts in the economy of the birds, we
have no clue whatever totheclimatal course by which
their form or size may be modified.

In Europe the bird is more migratory, which is not

exactly in accordance with the general habits of birds

in the two continents. It is chiefly in the north in

the berry season ; and it very rarely comes to any
part of the British islands, excepting Shetland, Ork-

ney, and the extreme north of Scotland. Sometimes,

however, it does visit tho English shores ; and when
it does so, it is either to the northward of Flamborough
Head, or to the southward of the Thames, as the line

of the coast in both these places is most likely to in-

tercept a heavy bird when migrating southward,
and beaten from the direct line of its migration

by the north-east wind. It is not a little remarkable

that, while the birds which migrate from the north

most frequently take the English coast at one or

other of the places we have named, those of the eastern

migration more frequently land on that portion of the

coast which lies between these.

When this singular bird, for both its appearance
and its voice are singular, visits a strange country,
and flies by day, as it often does, it seems to strike

kites, crows, and other wing birds with perfect asto-

nishment; for they appear to descend and crowd
about it for no other purpose than that of wondering
at it. This tendency which other birds have to be
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attracted by it is sometimes turned to considerable

account ; for the keepers of preserves of pheasants
and other game occasionally display it in confine-

ment, to attract other destroyers of birds and eggs.
When it migrates to a distance, it gets into lofty

flight ; but when it preys its flight is low, and its note

is deep and dismal. By means ofthis note, it is under-

stood to alarm the birds and other animals upon which it

preys, to such an extent as to make them disclose them-
selves victims to its rapacity. That rapacity is very
great ; and, in the nesting time especially, the quantity
of prey which these birds consume is immense. All

owls are, indeed, ravenous and frequent feeders ; and
as the young remain longer in the nest than those of

very many birds, they lay a heavy contribution upon
such animals as serve them for food. Under some
circumstances this may be an evil ; but if we consider

that these owls chiefly resort to the wilds of nature,

the probability is that the good which they do may
predominate upon' the whole. Some countries are

so completely overrun by small ground rodentia, that

when these descend from the mountains they would

produce desolation were it not that such birds as the

eagle-owl accompany them and thin their numbers.

In Norway this is especially the case with the lem-

mings. In ordinary seasons these little animals keep
in the forests the whole year round ; but they some-
times invade the plains like a torrent ; and when this

is the case, the eagle-owls are of great service to the

people, from the great numbers that they destroy.
These owls are therefore looked upon with great
favour by the people of that country ; and it is pos-
sible that the mythological favour bestowed upon owls

in general, as birds of wisdom, arose in a great mea-
sure from their service in the destruction of small

mammalia. We need hardly mention that an owl of

some species or other, perhaps the little owl of the

south, which has only a few hairs on the feet, was the

bird of Minerva ; and there are some singular atten-

tions paid to the owl, or, at all events, to the spoils of

it, by some of the tribes of American Indians, which

have a singular coincidence with the favour shown to

the birds in ancient mythology.
"
Among the Greeks,"

says Bartram in his Travels,
" the junior priests or

students constantly wear a white mantle, and have a

great owl-skin cased and stuffed very ingeniously, so

well executed, as almost to appear like the living

bird, having large sparkling glass beads, or buttons,
fixed in the head for eyes. This insignia of wisdom
and divination they wear sometimes as a crest on the

top of the head ; at other times the image sits on the

arm or is borne on the hand. These bachelors are

also distinguished from other people by their taci-

turnity, grave and solemn countenance, dignified

step, and singing to themselves songs or hymns in a

low sweet voice as they stroll about the town."

In Europe, the eagle-owls construct large nests in

lofty trees or in rocks, but the eggs seldom exceed

two in number. The American ones generally
build in trees ; and in the United States they do not

begin till the month of May. The nest is usually

placed against the fork of a tree ; but if there is a

hollow at a sufficient elevation, the preference is given
to that as requiring less labour in building. The eggs
are described as being four in number, of a pure
white colour, nearly as large as the eggs of a com-
mon fowl, and round. The spoils of a number of

birds are generally found in the nest after the young
have quitted it.

The colours of those formidable owls are various

shades of brown, tawny, and rust colour ; and the

male has some white on the breast, while the upper
colours are brighter than those of the female. Taking
it altogether, and whether we regard it as consisting
of a single species varied by climate and locality, or

several species in the different countries where it is

found, the eagle-owl is one of the most interesting of

all the owls ; and from the powers with which it is

endowed, and the extent over which it is distributed,

there is little doubt that its use in the economy of

wild nature is very important, though it is not much
wanted in countries where the surface generally is

cultivated by man.
LONG-TUFTED OWL (S. otis).

This is a resident

owl in the British islands, and one of the finest in the

country. It is not so common, or, at all events, so

frequently seen as our native tuftless owls ; though
the latter circumstance at least is a good deal owing
to its less familiar habit. It is strictly a woodland

bird, and loves the shade at all seasons of the year,
and thus it is most abundant in evergreen forests,

though these conduce to its concealment. But though
a woodland bird, it is not a mountaineer. It is never

found beating over the upland and exposed moors, nor

does it haunt the woods of the high glens. It is thus

a bird of very different character, not only from the

smooth-headed owls of the polar regions, but from

the eagle-owl. Accordingly it is not found far

to the north, and may be considered as a bird of

Middle Europe. It also occurs in the American

continent, chiefly ia the thick forests over the

swamps.
It is a bird of moderate size, the fem.ale measuring

about one foot three inches in length, and three feet

four in the stretch of the expanded wings. It is thus

a well-winged bird for its size, and consequently a

powerful flyer, though, as we have said, its range of

flight is within the forests. When it flies its wings
are very noiseless, and it glides along with little ap-

parent resistance from the air. The ground colours

of the plumage are rich, and the markings beautifully
diversified. The upper part is orange, marked with

black streaks, and finely sprinkled with delicate

touches of black, grey, and white, becoming paler in

the shades towards the sides, and thus giving a very

pleasing relief to each feather. The under part is

buff colour, marked with lines and arrow-head spots,

something like the markings upon several of the di-

urnal birds of prey. The quills of the wings are

brownish-orange, crossed by bands of blackish-brown ;

and the tail feathers are grey-orange, barred and spot-

ted with black. The feathers of the tarsi and toes are

the same as the ground colour of the tail, and without

any markings. The tufts, which the bird can move
at pleasure, are about an inch long each, composed of

a variable number of feathers. The eyes are very

bright reddish-orange: and the large conchae with

which they are surrounded give them a very fiery and

formidable aspect when the bird glares with them from

the deep shade.

The female is the more interesting bird of the two,

as will be explained when we come to speak of her

nesting habits. She differs a little from the male ;

and as the young of these owls are in considerable

request with those who are fond of birds, we shall

add the description of her. The tufts larger than the

male, the front feather in each being the shortest, and

the others gradually increasing in length backwards.
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Their colours are black at the bases and in the middle,
and dull yellow at the edges. The irides are vivid yel-
low ; the inside of the circle ofthe face is white, and the

cheeks are of a rusty colour. At the internal angle of

the eye there is a streak of black ; the bill is blackish

horn-colour ; the forehead and crown are dark brown,

speckled with minute spots of white and pale rusty
colour ; the outside circle of the face is black, and

finely marked with small curving white spots ; the
back and wings are dark brown, sprinkled and spot-
ted with white, pale, ferruginous, and dusky ; and the

primaries are barred with brownish-yellow and dusky,

darkening towards the extremities ; the secondaries
are more elegantly barred, and sprinkled with similar

markings ; the tail is of the same length as the wings,
rounded at the extremity, and finely barred and mar-
bled with dull white and pale rust-colour on a deep
brown ground; the breast and throat are beau-

tifully clouded with cream, black, white, and rusty ;

and the belly is finely streaked with large arrow-heads
of black ; the thighs and legs are plain pale rust, fea-

thered to the claws, which are large and sharp, and of

a blue-black colour ; the insides of the wings are

brownish-yellow, and there is a large spot of black at

the root of the first quills.
Both in the old continent and in America these

birds are fond of possessing themselves of the nests

of others. It is only in particular situations that they
dispossess the common rook, because the nests of

rooks are usually too much exposed for suiting the

habits of the owls. The magpie has its nest in places of

greater concealment than the rook ; and, therefore,

though it makes a little show of fight, and a vast deal
of chattering, it must sometimes resign its castle to

the more powerful arms of its downy invader. Wilson
found one that had taken possession of the nest of a

night heron in a swamp near Philadelphia ; but,
alter it had once taken possession, it does not appear
to have offered much violence to the noisy colony,
for a night heron continued to sit in another nest

upon the same tree. In many places this conduct of

the long-tufted owl is quite harmless to the other

birds, inasmuch as their young have quitted the nest

before it comes to take possession. The average of

the eggs is about four, and never more than six ;

they are perfectly white, and nearly spherical. The
young remain a long time in the nest ; and, for some
time after they have quitted it, they continue on the

branches, so that the finding of food for them is a

great labour to the parent birds. They very early
evince a pugnacious disposition, by hissing and snap-
ping with the beak, ruffling the feathers, and making
themselves as ugly as possible. The old ones are

also pugnacious ; and, if their wings are crippled,

they throw themselves on the back, and fight stoutly
with beak and claws.

THE BARRED OWL (8. nebulosa) is an American

species, bearing some slight resemblance to the one
last mentioned, only it is without tufts on the head,
differs in colour, and approaches in many respects to

the hawk-owls. They nestle in trees, though not so

much in the depth of the forests as the tufted owls.

They are consequently more seen, and probably also

more numerous. Their nests are rudely built ..of

sticks, and concealed among thick foliage. Their

eggs are large, and, like the rest, white. The female
bird differs more in size from the male than in most

species of animals, being sometimes nearly one half

longer. These are more diurnal than the tufted

owls, often flying about during the day, and uttering
a cry resembling that of the hawk. They sometimes
seize partridges and young rabbits ; but mice are their

staple supply, and in the capture of these they render

some service to the farmers. The male bird is

described as being about sixteen inches in length,
and thirty in the stretch of the wings. The upper

parts of the body are of a pale brown colour, spotted
with transverse markings of white ; the wings are

crossed with alternate bars of pale brown, rather

darker in tint than the upper parts ; the head is very

large, smooth, and mottled with spots of white, dark,

and pale brown, which extend transversely ; the eyes
are dark blue, large, and the pupil is not visible ; the

face, or radiated circle of the eyes, is grey, encircled

by a margin of white and brown spots ; the bill is of

a yellow ground, tinged with green ; and the breast

is transversely barred with brown and white bands ;

long streaks of brown, on a yellowish ground, extend

lengthwise along the belly ; the vent is yellowish
white, and the thighs and legs are of the same colour,

and feathered nearly to the claws, which are remarkably

sharp, and of a dark horn-colour ; the tail is rounded,
crossed with six broad bars of brown, and a like

number of narrow white, and curved below ; the

back and shoulders are of a chestnut colour ; at each

angle of the eye there is a broad speck of black ;

long black hairs terminate the plumage of the

radiated circle round the eye ; and the bill is sur-

rounded by others of a more bristly texture. The
female bird is about twenty-two inches long, and

four feet in the stretch of the wings. The chief

difference in colour from the male bird is, purer
brown on the scapulars, more white on the wings ;

the tail is also longer, the bill much larger, and of a

finer yellow. In treating of this species, Wilson

gives so beautiful a description of the various feathers

upon owls, that it ought to be known by every reader,

now that the observation of birds, in a state of

nature, has become so very general.
" The different

character of the feathers of this, and, I believe, of

most owls," says Wilson,
"

is really surprising. Those

that surround" the bill differ little from the bristles ;

those that surround the region of the eye are exceed-

ingly open and unwebbed.; these are bounded by
another set, generally proceeding from the external

edge of the ear, of a most peculiar small, narrow,

velvety kind, whose fibres are so exquisitely fine

as to be invisible to the naked eye ; above, the

plumag6 has one general character at the surface,

calculated to repel rain and moisture ; but, towards

the roots, it is of the most soft, loose, and downy
substance in nature, so much so, that it may be

touched without being felt ; the webs of the wing-

quills are also of a delicate softness, covered with an

almost imperceptible hair, and edged with a loose

silky down, so that the owner passes through the air

without interrupting the most profound silence."

THE SHORT-TUFTED OWL (S. brachyotos). This

species is very different in its characters from the

long-tufted one, and also from the barred owl of

America ; and it follows more on the character of

the eagle-owl, though it is not near: so
jarge,

nor

quite so northerly in its geographical position. Its

plumage altogether is shorter and firmer than that

of the others, and it is weightier in proportion to its

size. It is found on both continents, though perhaps,
as is usual, it differs a little in colour, and it is more

a woodland bird in. America than in the east. This,
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by the \\&y, is a difference in character between very

many of the birds of the two continents, as, that

which is a field-bird in Europe is a forest-bird on the

other side of the Atlantic. But this is a matter of

necessity, not of choice ; because North America was

originally almost wholly a wooded country, and it

remains so to a very great extent still. As a British

bird, it rarely, if ever, nestles except in the extreme

north, principally in heaths and tufts of grass. It also

lodges in such places ; and, when driven from its

lodgment during the day, it flies to a short distance,

and then alights, turns round, and reconnoitres the

disturber, with apparent astonishment that the siesta

of so sage a bird should be interrupted in so daring
a manner. In winter it often ranges to the south-

ward, and, contrary to the habits of most owls, it is

found in flocks, as Bewick mentions, twenty-eight

being seen in one corn-field in the month of Novem-
ber. As compared with most owls that come into

temperate latitudes, it is a sturdy and stern bird,

looks with great gravity, and catches mice with

much dexterity. When it is in a state of complete
repose its tufts are not observed, but it erects them
when its attention is excited. These tufts consist of

very few feathers, and are not perceptible on the

dead bird without very close examination. When
the weather is clear, it remains concealed in a tuft,

or perched on a stump, watching for whatever prey

may come within its reach ; but, when the weather
is very dark, it flies out, though by very short flights

at a time. On such occasions it gives chase to any
bird that may happen to rise ; and it is highly

probable that, in the moors, it feeds a good deal upon
ground birds and their young. Mice are, however,
its principal food, especially in rich places and the

neighbourhood of thickets ; and its vigilance and

strength are such that it captures great numbers.
The length of the male is fifteen inches, and the

stretch of the wings about three feet four inches.

The general colour of the upper part of the body
is dark brown, and the plumage is broadly margined
with pale yellowish brown ; the irides are rich golden

yellow, embedded in a border of deep black, which
radiates outwards at all points except towards the

bill ; here the plumage assumes a whitish colour; the

bill is large, and of a black colour
;
the ears are

margined with a semicircular streak of black and

tawny yellow spots ; the tail is rounded, and of

greater length than is usually to be met with in owls ;

it is barred with five dark brown bands, and a similar

number of yellow ochre ; several of these last are

dotted in the centre with specks of dark brown, and
all are tipped with white ; the quills are also barred

with deep brown and yellow ochre ; the breast and

belly are yellowish in the ground, and streaked with

dark brown ; the legs, thighs, and vent, are dull

yellow ; the three primary quills are tipped with black ;

the legs are feathered down to the claws, which are

exceedingly sharp, black, and curved to about a

quarter of a circle. The female is larger than the

male, and has more white on the fore part of the

body, and the markings on the upper plumage not so

rich.

THE SCOPS-TUFTED OWL (S. scops'). This is the

smallest of all the tufted owls which ever appear in

any part of Britain ; and its visits are so few and far

between, that it can hardly be regarded as a British

bird. It belongs to the eastern migration, and is a

very beautifully-marked creature. South and middle

Europe and Africa are the principal places of its

residence, and perhaps it is more abundant in the

south of Austria than in any other country. Its

length is only about seven inches, but it is a well-

winged little bird, and very active and daring. Its

southern locality is shown by the fact of the tarsi and
toes being almost entirely bare of feathers, so that the

tendons would get benumbed, and the bird would be

unable to find its food, were it exposed to a severe

climate.

The upper part of it is fine reddish ash, clouded
with waving spots of black and brown, streaked with

longitudinal lines of black, and very delicately crossed

by very fine touches of the same colour ; the under

parts are of the same colours, but clearer in the tint,

and the part of the legs which is feathered is reddish ;

the tuft consists of eight little feathers, which stand

up, forming a sort of coronet ; the bill is black, and
the irides yellow.
The number of tufted owls in the warmer parts of

the world is very great. They occur in every part of

Africa, excepting the deserts. There are also many
in India, in the Oriental Isles, and in Australia.

America, and the American islands, are amply sup-

plied with tropical owls, many of which have pro-
duced feathers on the head. These are in general
feebler birds than the owls of the north, and their

history is at the same time very imperfect. Some
inhabit the woods, and others the bushy wastes ; those

which have the latter locality usually constructing
their nests in the bushes, or in holes of the earth.

Of those which frequent the open plains, and lodge
in burrows, it is probable that many occupy the nests

and holes of some of the smaller burrowing mam-
malia, and even dig into the ground to eat them.

The dry plains of South America, and indeed of

most tropical countries, are so completely honey-
combed by the labours of small ground animals, that

an owl can be at little loss for a hole to creep into

anywhere.
To enter into a formal enumeration of all the

named species of those owls of which notice is made
in the descriptive catalogues would be a tedious task,

as well as an unsatisfactory one. We shall therefore

mention only one or two as specimens.
THE AFRICAN TUFTED OWL

(<S. Africana) is a

native of the country of the Cape. It is about

fourteen inches and a half in length. The upper
parts are mottled with brown and black ; the fore-

head and summit of the head are brown, with a small

white spot on the tip of each feather, and the tufts

have brown on their outer margins ; the face is

greyish, surrounded with a white circle and then

a black one ; the disc round the eye is deep yellow,
radiated with blackish, and bordered with white ; the

under parts are brown, with cross bars and spots of

white ; there are some white spots on the turn of the

wing ; the feathers on the legs have zig-zags of

black ; the bill is blackish, and the irides orange.
Another African species, occurring farther to the

north, is the White-cheeked Owl (5. leucotis). It is

found in central Africa, and is smaller than the former,

being only nine inches in length. It is yellowish

grey on the upper part, with the shafts and fine lines

across the feathers black ; the upper part of the head

is yellow, streaked with dark brown ; the tufts are

marked in the same manner ; the discs around the

eyes are white, surrounded with black ; the under

part is coloured somewhat like the upper, only the
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belly is whitish ; the bill is yellow, and nearly
(oncealed by white hairs, which are directed to the

front. Besides these, there are many other African

species, of which nothing can be said farther than

that they me of certain sizes, shapes, and colours.

Of the owls of South America, -which are very
numerous, one of the most striking is the BlacJe-caped
Owl (S. atricapilla). It is a native of Brazil, be-

tween nine and ten inches in length ; and the most

'remarkable character of the plumage is the black cap
which marks the top of the head, and the tufts. The

upper parts are mottled with yellow, brown, and

black ; the nape is white, with zig-zag lines of black ;

there is a half-collar of russet, varied with black ; the

feathers of the face are greyish, with black moltlings ;

and there are some white spots in the wings ; the

irides, the beak, and the feet, are yellow.
Of the Asiatic owls with tufts on the head we shall

mention only one species, the Oriental Owl (S. Orien-

talis), which is a native of Sumatra, and probably of

the rest of the Sundee Isles. It is rather a large spe-

cies, being nineteen or twenty inches in length. The

upper parts are blackish brown, crossed with zig-zag
streaks of red. The tufts go off behind the outer

angles of the eyes, extend outwards, and then turn

u p wards at the tips. They are composed of long
black feathers, surmounted at the middle by shorter

ones, which are streaked with brown. The face

whitish, rayed with black. The under parts white in

the ground colour and cross-barred with brown. The
breast and flanks russet, the bill and claws whitish

yellow, and the toes yellow. There are still two owls

which claim the attention of students of British birds

more strongly than any which have been yet men-
tioned. With us these are both very numerous ; and

they address themselves to our familiar observations,

each in its peculiar way, the one by the sound of

its voice, and the other by its near residence to the

abodes of man, its familiarity, and the great service

it renders agriculturists by destroying mice in stack-

yards and barns. The one of these is the tawny or

brown owl, the other the barn or white owl.

THE TAWNY OWL. (S . stridula'). In many parts
of Europe, and in Britain especially, this is the owl,

by way of eminence, which makes the nocturnal

forests so dismal with its loud and lamenting cry. In

aspect it is one of the most sage-looking of all the

owls ; and in addition to many other names, the

screech-owl, among the rest, it is called
"

Peter," in

some parts of the country ; though after what Peter

it is named we pretend not to say. Its head is very

large, even in the solid part, and the feathers are im-

mensely produced, especially those on the head. The

legs are also of large size. The bird stands up with

the line of the body nearly perpendicular ; and as the

body is very lanky
r and the legs stout, it nearly bears

some resemblance to a person of small stature, with

goodly spectacles across an aquiline nose, fur-

nished with a surprising complement of wig, and al-

together as demure as a judge.
The character of the tawny owl may be briefly

stated as follows : its length is fifteen inches, and its

weight is about nineteen ounces. The bill is light

brown, the irides dusky; the feathers round the bill are

white and narrow ; but those between the bill and the

eyes have black shafts. The general plumage of the

bird is deep tawny. This colour is darkest on the

head, brightest on the breast ; and in some parts it is

spotted with black. The belly is tawny, the feathers

of which have white margins, and a black streak down
their shafts. The exterior webs of the outer scapulars
are white, and some of the exterior larger coverts of

the secondary quills are dotted with a white spot on
their outer webs ; and these form two obscure mark-

ings of white. The quills are crossed with light,

tawny brown, and dusky bars ; and the light colour

gradually changes to white at the base. The two
middle feathers of the tail, and the rump, are plain

tawny ; and the others are alternately barred more or

less with tawny and dusky. The legs are thickly
covered with feathers, or rather down, of a grey colour,

speckled with brown. The claws are dusky. This
is the description of the female ; but it may also serve

for the male ; for the plumage of both sexes is exactly
alike, except that the female is generally less tawny.
From this latter circumstance they have been de-

scribed by some as different species ; but this has long
since been proved to be a mistake. The only dis-

tinction between the sex that is worthy of being no-

ticed is their difference in size. In this particular the

male is considerably the smaller ; his length does not
exceed thirteen inches, and he seldom weighs more
than from fourteen to fifteen ounces.

This species is very common not only in England
but in all parts of Europe, and it is said to be met with

ir. Newfoundland and in some parts of South America,

though not in the north of that continent. In every
country it is an inhabitant of the woods, and rarely
makes its appearance far over the open grounds. It

is understood to be an exceedingly hardy bird. In
confinement it never drinks, though it eats plentifully.
But no positive conclusion can be drawn from this,

as to what may be its conduct in a state of nature. Its

soft feathers have but little water-proof quality ; and
hence a rainy day reduces it to about half the bulk
which it appears to have when dry. On such occa-
sions it looks very woe-begone ; and yet the rain

seems to have no great effect upon its health, and a

very temporary one on its plumage ; for if it gets soon
wet it gets as soon dry again. In strong sun-light its

eyes are the weakest part of it ; and yet they appear
to be annoyed rather than injured, for it can look at

the sun, though it cannot find its prey, or even its way
on the wing, while the sun shines strongly. Some-
times, however, it remains dozing in the sun ; but if it

is attacked on such occasions it is very easily killed

or captured. The greater part of the authorities are

of opinion that it is the only British owl which hoots ;

and while it does this it distends the throat to the size

of a pullet's egg. Its screeching cry is even more dis-

agreeable than its hooting ; and this cry, associated

with the gloomy places in which the bird is usually
found, and the times at which it is heard, has made it

be very generally considered as a bird of evil omen.
It is very rapacious in its feeding, and while it prowls
about the hedges, and over the fields and covers near

woods, it destroys great numbers of young game.
Mice, however, are its most general food ; and these

it is said to skin with considerable dexterity. In the

case of the larger prey, at least, it tears in pieces be-

fore it begins to cat ; and both its bill and its claws

are well adapted for the purpose. When pressed by
hunger, which is not, however, often the case, as it

keeps on rich places, it sometimes comes out volun-

tarily, if there is a cloud over the sun, and alights on
the ground, hopping about there in search of young
birds ; but it never ventures far from trees, and when
it is alarmed it seeks its safety in these.
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The nest is usually made in the hollows of trees,

in the ivy upon ruins, or in close bushes ; but some-
times also it hatches its brood in a barn or granary.
When it does this, the owner is very careful not to

have it disturbed, in consequence of the vast number
of mice which it captures for itself and its young. It

continues to feed there for a long time ; and if they
are taken and confined in the open air, so that the

old birds can visit them, they are sure to do so every
night, and to bring a plentiful supply of food along
with them. It is also very bold and furious in the

defence of them. It should seem that, notwithstand-

ing the largeness of its eyes, and the peculiar way in

which they are adapted for nocturnal vision, it gets
the first notice of its prey by the ear ; .for, when
there are owls in the neighbourhood, if the squeaking
of a mouse is tolerably well imitated, the owl will

soon make its appearance, and come so near as to be

easily shot. The shooting of it is a matter of wan-

tonness, however ; for its dead body is not of the

smallest use, neither is it very ornamental, though it

is sometimes displayed on the walls of rustic buildings.
In whatever situation it rears its brood, it never

takes the trouble of making any formal nest, and
indeed it has but little time for such a purpose ; be-

cause the finding
1

of its own food, and of the vast

quantity which the young require, compels it to be
one of the hardest-working of birds. As is the case

with several of the other owls, this one not unfre-

quently appropriates to itself the nest of some other

bird, such, for instance, as that of a rook or a jay ;

but it is not understood to eject the original builder,

but simply to take possession after her purpose has

been served. They build rather late, and are under-

stood to do so because they thin the broods of various

other birds in making adequate provision for their

own. The pigeons are the birds which are under-

stood to suffer the most in this way ; and therefore

the owl is destroyed with considerable assiduity
whenever it makes its appearance in the presence of

pigeon-houses. When the young first make their

appearance, they are covered with light coloured

down, and are very ragged and ill-looking creatures ;

but, as they advance in age, they improve. When
first taken from the nest they are exceedingly shy,
but their appetite soon subdues them ; and if they
are fed from the hand, they are not long in knowing
their feeder, and come for their allowance with ex-

pressions of apparent gratitude. Even the old birds

may be tamed to a certain extent, and may be re-

tained in a captive state by removing the pinion of

one wing, which of course throws them off their

balance, and renders them incapable of escaping by
flight. Even then, however, they are apt to hide

themselves in holes, and not come abroad till the

evening, at which time the sounds which they utter

are exceedingly disagreeable, and altogether they are

both unseemly and filthy birds.

In some respects too they must be considered as

birds associated with ruin, though not with desolation.

Places which are rank and foul suit them better than

such as are kept with neatness, because they afford

the largest supply of those animals upon which they

chiefly subsist.
" The screech-owl shall dwell there,"

is one of the pathetic and characteristic predictions
of ruin to places which at one time were fair to look

upon, and full of improvements, in a state of vigorous
health and active enjoyment. But still, dismal as is

the voice of this owl, and much as it is associated with

darkness and gloom, and that exuberance of vegeta-
tion which mantles up deserted places in fertile places,
there is no doub.t that, from their numbers and there

wide distribution, they perform a very important part
in the economy of wild nature.

THE BARN OWL, OR WHITE OWL (S. flammea).
This owl is as much a favourite as the preceding is

an object of aversion. It is, if not the most common,
at least the most familiar of all the British species ;

and it is very generally distributed, though some of

the foreign ones differ a little from that with which
the inhabitants of the country are so familiar in our

islands. It also occurs on the American continent,

though its appearance there is perhaps a little diffe-

rent from what it is in Europe, and its manners are not

so well known. It has frequently been confounded

with the brown or woodland owl, under the general
names of screech-owl, howlet, and various other names.

The following are the characters of it : the male bird

is about fourteen inches long, and three feet six inches

in the stretch of the wings ;
the bill is of a whitish

horn-colour, and considerably longer than is usual

among its tribe. The space encircling the eyes is

remarkably concave, and the radiating feathers meet
in an elevated projecting ridge, bending from the

bill upwards. Situated between these there is a thick

tuft of bright tawny coloured feathers, which are

hardly visible, except the ridges are separated. The
face is white, encompassed by a narrow margin of

velvety feathers, very thickset, and of a reddish cream-

colour at their extremities, pure silvery white on their

under parts, and shafted with black ; the upper parts
of the body are of a bright tawny yellow colour,

richly adorned with whitish and pale purple dots, and

beautifully spotted here and there with larger drops
of white ; the feathers of the back and wing coverts

terminate in oblong spots of white, which are mar-

gined at the tip with black ; the head is large and

inflated ; the sides of the neck are pale yellow ochre,

sprinkled with small tints of dusky, and the first and
second quills are of the same colours, thinly barred,

and profusely sprinkled with dull purplish brown
touches ; the tail is two inches shorter than the tips

of the wings ; it is very slightly forked, of a pale

yellowish colour, barred with five bars of brown, and

thickly spotted with the same colour ; the entire

under parts are pure white, interspersed with little

round spots of black ; the thighs are similarly coloured,

and the legs, which are long, are thinly clothed with

short white down, which extends almost to the feet,

which are dull white and profusely tuberculated ; the

toes are thinly covered with white hairs ; the legs and

feet are of large dimensions, and uncommonly clumsy ;

the turn or shoulder of the wing is tinged with bright

orange brown. The old bird is whiter than the

young one ; some are without the spots of black on

the breast, and the under colour is pale yellow ; and

in others a pure white.

We shall afterwards notice some of the particulars

which are supposed to constitute specific differences

between the European owl, and the owls, similar in

manners and not much different in tiny respect, which

are found in India, in Australia, and in some other

remote countries. But it does not appear that there

are any differences in the habits of the birds which

are worthy of attention. In some of those remote

countries they are mostly found in wild situations ;

but this may arise more from the nature of the coun-

try than from that of the birds. In Southern Africa,
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for instance, they are said to nestle in the rocks, and
to form a sort of nest of twigs and leaves, in which

they deposit eggs to the number of seven or eight.
In Europe, however, they are most abundant in the

neighbourhood of human dwellings ; their nests are

in holes of walls and trees, or under the eaves of

buildings ; and they are contented with the natural

shelter of such places, without being at the trouble of

constructing any formal nest. In Europe too their

eggs are far less numerous, being from two to four,
and very rarely the latter number. The young re-

main a long time in the nesting place, and during
that time the old ones are most assiduous in supply-
ing them with food. They issue out alternately on
the hunt, beat over the fields with the regularity and

vigilance of spaniels ; and when they see a mouse

stirring, or any other prey suited to their purpose,

they instantly drop down upon it, and as instantly
secure it.

It is highly probable that no animal whatever regu-

larly approaches the habitations of man, and remains

there, without being of some singularly essential ser-

vice to him. There is little doubt that this is the

case with the barn owl, and there is as little doubt
that if the encouragement of the bird were in propor-
tion to its merits, it might be rendered a highly orna-

mental as well as a useful bird. Much light has been
thrown upon this subject by Mr. Waterton of Walton
Hall, a gentleman of some eccentricity, but possessed
of most commendable zeal in the discovery of natural

objects, and most delightful and glowing eloquence in

the description of them. Mr. Waterton is well known
for one of the most graphic and glowing books that

was ever produced by a human pen, namely, his
"
Wanderings in the Wilds of Guiana," in which he

encountered hardships, and met with adventures be-

yond the ken of ordinary mortals ; and which, were
it not for his known acuteness and veracity, might
fairly be set down as the fictions of a traveller. There
can be no doubt, however, that Mr. Waterton rode

triumphantly from the flood of Essequibo, upon the

back of a cayman, in presence of admiring men of

all colours, who had contrived to draw out this Ame-
rican leviathan with a hook ; and there can be as

little question that the same delightful enthusiast in

the wonders of nature out-Herculised Hercules, in

grappling with the full-grown coulacanara in its den,

lodging the fanged monster in his wallet, and causing
it to "bleed like an ox," on the following day. These
matters are beyond all scepticism ; and it will readily
be admitted that one who could ride the cayman and
take the coulacanara captive might do what he listed

with any owl that ever winged the air.

About the year 1814, Mr. Waterton resolved to es-

tablish a colony of owls, among the ivy which adorns
the ancient gateway of his delightful mansion. The
old house-keeper was up in arms at the prospect of

such neighbours, whom she considered as of unearthly
aspect and voice ; but the wrath of an old woman is

nothing to a man who has rode a cayman and caught a

coulacanara ; and, therefore, the adventurous Lord of

the Manor of Walton willed that the barn owls
should have a locus standi in the ancient gateway ;

sic

voluit, sic fecit the colony of the owls was instantly
established. Nor did they fail in gratitude to so gifted
and so considerate a patron. They increased and

multiplied as if Walton Hall had been the very Goshen
of barn owls. Their progeny speedily filled the ivy,
and extended into the trees iii the vicinity. They felt

quite at home, secure under so kind a protector, and

probably demeaned themselves with more gratitude
of heart than if they had been mewed'up in cages, and
fed upon the stale offal of beeves, instead of the recent

and racy carcases of well-fed mice. They were, in

short, very speedily on terms of the greatest famili-

arity, and received visiters both at their nesting places
and their perches without the least apprehension. In

consequence of this feeling of security, they allowed
their habits, both out-door and domestic, to be studied

with an ease and certainty which could not have been
exercised under any other circumstances. In conse-

quence of this, it was ascertained that, as is the case with

the Peters, they repose with the axis of the body nearly
in a vertical position. Neither are they sparing with
their music, which, though a little discordant to some
ears, is doubtless the best they can afford. They
utter their stridulent cry morning and evening, and
at some seasons the live-long night, despite the varying
phases of the moon, which cannot, of course, be pre-
sumed to have much influence upon such sapient
birds. During the course of eight years which,

though short of twice a tithe of the beleaguering of

Ilium ere it yielded to the Greeks of its time, they
had not once hooted ; and on this part of the subject
Mr. Waterton is at issue with that great Boreal

Theban in birds and beasts, Sir William Jardine, of

Jardine Hall, who maintains that barn owls do hoot ;

but as, by his own confession, he shot them in the fact,

nobody could, of course, bring the individuals to the

cxperimentum crucis. Mr. Waterton's owls, however,
did not submit to indignity in that passive manner
which is evinced by some owls in human shape ; for,

upon any insult being offered to them, they hissed like

serpents, and snapped like rat-traps. They also were
in the habit of uttering a snoring sound ; but the

cause of this snoring was the very antipodes of that

which lulls to sleep, being the complaint of the young
when hunger wrung their stomachs, and every body
knows that hunger is the least sleepy affection, both
of man and beast. The researches of Mr. Waterton
into the natural history of this domesticated colony of

owls are of great value ; and they are not of greater
value in any other respect than inasmuch to show that

snoring, on the part of a barn owl, is anything but a

concomitant of sleep. It is only done under the

sleepless feeling on the part of the young to which
we have alluded ; and, therefore, any one who wishes

to have an owl for a bed-fellow, has nothing more to

do than give it due infarction for supper, and it will

sleep as sound as a top, until the craving of its maw
sets it snoring in the morning.

In endeavouring to prevent any deficiency of their

numbers, those owls are labouring for the production
of more owls early and late; and in the general lo-

cality to which we have alluded, they drudge at their

family duties in the fogs as late as the month of De-
cember. This philo-progenitation, though it may not

tally exactly with the dogmas of the phrenologists, is a
sort of constructive proof that" the owls know the eco-

nomy of the world, and that the world could not be
carried on without them ; and Mr. Waterton's obser-

vations afford other proofs that, without the diligent

fagging of their beaks and claws, mice might, per-
chance, shake the stability of the system of the world,
as Homer, in his Batrachamyomachia, once alleged

they did, in the case of the croakers of the fens,

When the owls have their broods astirring, Mr. Wa-
terton estimates that from four to five mice are brought
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to the owl's nest every hour ; and not only during the

night, but absolutely during the day. The quids
which they cast up, after no more digestible part of

the mouse remains, average a bushel in sixteen

months ; and each individual pellet of the casting
contains the skeletons of about half a dozen mice. If,

therefore, every one were to be as zealous in the

cause of owls as our delightful naturalist of Walton

Hall, cats, and all the discordant din of their cat-con-

tinuing operations, might cease ; though how this

might affect the plague of black beetles, is well

worth the consideration of the domestic naturalist.

Owls, cats, and black beetles, hang so equally in

the balance, that it would require a conjuror to say
which of them would kick the beam. For philo-

sophic men in such cases, however, there is always a

point d' appui, upon which no mistake can be made
as each man is entitled to select that wisdom which is

most germain to his own. There is no doubt, how-

ever, that barn owls are exceedingly useful birds in

their way ; and, perhaps, the best mode of arriving at

a rational conclusion with regard to their utility would

be, to leave the point at issue to the decision of those

farmers which can best judge whether a barn owl is

useful about their premises or not.

That they are useful we firmly believe ; and as

they are very handsome birds in the markings of their

plumage, they are really ornamental. One should

love them, because they do not pass away before the

progress of cultivation, but rather increase in numbers
as richness and cultivation in the fields increase.

There are several other owls very much resembling
in their manners, and situated in every variety
of temperate and tropical latitudes, to which we might,

perhaps, have alluded ; but the species of which we
have given some notice, afford specimens of all the

more striking varieties, and to them we shall, there-

fore, restrict our notice of " the birds of wisdom."

OXALIDE^E. A natural order, containing three

genera, viz., Averrhoa, Biophytum, and Oxalis, of

which there are above one hundred and twelve

species. The Ojcalis, or wood-sorrel, and its typical

allies, are herbaceous, or suffruticose (rarely arbo-

rescent) plants, with alternate compound leaves, some-
times simple by abortion, and occasionally, but very
seldom, opposite or nearly whorled. The inflores-

cence is axillary, seldom solitary, and the flowers are

regular and united. The calyx consists of five per-
sistent sepals ; corolla of five deciduous petals, and

spirally contorted before expansion ; stamens ten,

borne on awl-shaped filaments, often monadelphous at

the base ; the anthers are two-celled and innate ; the

germen is free and five-celled ; the styles five and

distinct, variable in length, with pencil-formed

stigmas. The fruit is capsular, seeds few; when

young they are enclosed in an integument or arillus,

which at maturity bursts elastically, and expels the

seeds.

The Averrhoas differ from the OxaMacccE by their

arborescent character. A. bdimbi is the cucumber-
tree of Goa. A. carambola is the camrungo of

Hindoostan, and also bears an eatable fruit, but

which are mostly used green for tarts or stews. The
leaves of this tree are sensitive. The leaves of the

Biophytum are also irritable.

OXEYE DAISY is the Chrysanthemum leucan-

themum of Linnaeus, a British weed often seen on
arable land.

OXINOE. A genus of molluscs, established by

Rafiuesque, but we have no certainty respecting its

difference from the Sigaretus ; it is, however, asserted

by Rafinesque to be an external shell ; but if the

branchiae are disposed as he asserts, the distinction is

much more considerable: not having the animal

before us, we cannot venture to pronounce a judg-
ment.

OXLIP is the Primula elatior of Jacquin, a com-
mon British plant found on the borders of fields.

OXYBAPHUS (Ruiz and Pavon). A genus of

herbs, chiefly creepers, natives of South America,

belonging to Nyctaginece. These plants thrive during
our summer in the open air, but require to be taken

up in winter and replanted in the spring.
OXYCOCCUS (Linnaeus). This a British bog

plant, and the O. painstm, or cranberry, of botanists.

The flowers are octandrious, and the plant is now ar-

ranged as one of the Ericeae. There are several

closely-allied bogor moorplants indigenous to northern

latitudes. Vaccinium myrtillus is the bilberry ; V.

uliginosum, the bleeberry ; V. vitis Idcea, the cowberry ;

our present plant is the cranberry. O. macrocarpus
is the great-fruited cranberry ; and various other

Vacciniums are known as whortleberries. The fruit of

all are eatable.

OXYLOBIUM (Andrews). A genus of ever-

green shrubs, natives of New Holland, belonging to

Leguminosce. They thrive in loam and moor-earth,
and are increased by cuttings or seeds.

OXYPORUS (Fabricius). A genus of rove-beetles

(Uracheiytra), having the maxillary palpi filiform, and
the labial terminated by a large crescent-shaped joint ;

the body is short and thick ; the antennae thick, per-
foliated, and compressed. The species are hand-

somely coloured, and of considerable rarity ; they
frequent decaying agarics, boleti, &c. The type is

the Staphylinus rufus, Linnaeus.

OXYSTOMA. Is the fifth family of the second
order Asiphonobranchiata ; second class Paracephalo-

phora, and the varieties or species of the genus Jan-
thina constitute it. These shells are described in their

alphabetical arrangement.
OXYTELUS (Gravenhorst). A genus of rove-

beetles (Brachelytra}, and the type of the subfamily

OxyteMes (see BRACHELYTRA). The species are

very numerous, of a black colour, and frequent dung
and fungi.
OXYTROPIS (De Candolle). A numerous

genus of European herbaceous perennials, bearing

papilionaceous flowers, and belonging to Leguminosce.
Some of the species are admitted into the flower-

garden for the beauty of their flowers, and where they
are easily increased by division or seeds.

OYSTER (OSTREA EDULIS, Linnaeus and modern
authors Common Oyster). Oysters inhabit the

European and other seas in countless masses ; the

are generally so well known as nutritious and palat-
able delicacies, that no description of them is neces-

sary in that respect. Medical writers appear to differ

respecting their medicinal virtue, but the greater
number agree as to their being wholesome, and gene-

rally adapted to most constitutions.

Most of the coasts of England produce oysters in

great abundance ; but the coasts of Essex and Suf-

folk are chiefly celebrated for their excellence. The

oyster fishery is regulated by a particular court,

and a long course of custom has established some

very curious laws in this branch of commerce. In

the month of May the fishing commences by sepa-
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rating what is termed the spawn from the cultch, the

former being returned to the beds to preserve the

stock for future seasons. After this month it is felony
to carry away the cultch ; and it is besides punish-
able to take any oyster between whose shells a

shilling will rattle when the valves are closed. The
reason of heavy penalties being inflicted on the de-

struction of the cultch appears to be, that when this

is removed, the ouse increases, and muscles and
cockles breeding in the beds destroy the oysters by
occupying the places where the spawn should be
cast. There is also some penalty for not destroying
the Asteria (star-fish) found in the neighbourhood of

oyster-beds, as they are very destructive to these fish

by inserting their rays as the shells lie open, and de-

vouring the animals within, a circumstance noticed

by the accurate and ancient naturalist Oppian, in the

following lines :

The prickly star creeps on with fell deceit,
To force the Oyster from his close retreat.

When gaping lids their widen'd void display
The watchful star thrusts in a pointed ray,
Of all its treasures spoils the rifled case,
And empty shells the sandy hillocks grace.

The principal breeding time of oysters is in April and

May, when they cast their spawn, or spats (as it is

called by the fishermen), upon rocks, stones, shells, or

any other hard substance that happens to be near the

place where they lie, to which the spats immediately
adhere till they obtain their film or testaceous crust,

resembling drops of greenish tallow, and the sub-

stances, of whatever nature they may be to which they
adhere, are called cultch. From the spawning time till

about the end of July, the oysters are said to be sick,

but by the end of August they become perfectly re-

covered. During these months they are considered

out of season, and bad eating. This is known on

inspection by the male having a black and the female

a milky substance in the gill. Oysters are commonly
considered in season after that time till the ensuing

year, in the months with an r, beginning with Sep-
tember.

Oysters are not reckoned in high condition for the

table till they are about a year and a half old, so that

the brood or one spring are not taken for the market,
till at least the September twelvemonths afterwards.

When younger than these happen to be dredged,

they are always again thrown into the sea. The fish-

ermen ascertain the age of oysters by the broader dis-

tances or interstices among the rounds or rings of the

convex shell, which in all bivalves indicate the annual

increase.

Oysters are taken from their native beds by
dredges, formed of a net held open by means of an

iron scraper, drawn over the beds by a rope attached

to a boat. As soon as (hey are thus removed from

their beds, they are stored in pits formed for the

purpose, furnished with sluices, through which, at the

spring tides, the water is suffered to flow. This

water, being stagnant, soon becomes green in warm
weather, and in a few days afterwards the oysters

acquire the same tinge, which renders them of great,

value in the market ; but they do not acquire their

full quality, and become fit for sale, till the end of six

or eight weeks.

The oysters in the pits are of course always lying
loose ; but on their native beds they are in general
fixed, from the time they are cast, by their under

shell ; and their quality is said to be materially

affected by their being laid in the pits, with the flat

shell downwards, not being, as it is supposed, able, in

that position, to retain sufficient water in the shell for

the animal's support.
With regard to the locomotive powers of the

oyster, upon which much speculation has been exer-

cised, every one at all acquainted with the structure
of the animal must have observed that this cannot
take place, as is usual with many other bivalves, by
means of the foot, for such an appendage is altogether

wanting in the oyster.
The Abbe Dicquemaire, who was a close and

accurate observer of the habits and manners of these,
as well as other marine animals, assures us that

oysters possess the faculty of moving themselves,
which is effected by the singular effort of ejecting
water with considerable force from their shells,

enabling them thus to start to a limited distance

backward, or laterally, on one side. He says that

any one may amuse himself with the squirting and
motions of oysters, by putting them in a plate placed
in a horizontal position, which contains as much sea-
water as is but just sufficient to cover them.
The oyster has been considered destitute of motion,

and every species of sensation, by most authors ; but
the above-mentioned naturalist states that it is com-

petent to perform movements, consonant to its

habits, either of comfort or defence ; and instead of

being destitute of sensation, it is even capable of

deriving knowledge, or instinctive reason, from expe-
rience.

When removed from situations constantly covered

by the sea, from want of experience they open their

shells, lose the nourishment of the water contained
in them, and in a few days die. But, when taken
from similar situations, and laid down in places from
which the sea occasionally retires, they feel the

effect of the sun's rays, or of the cold air, or perhaps,

apprehending the attack of an enemy, they learn to

keep their shells closed till the tide returns.

Oysters breathe by means of branchiae or gills.

They draw the water in at their mouth, which is a

small opening in the upper part of the body, drive it

down a long canal that constitutes the base of the

gills, and so out again, retaining the air for the neces-

sary functions of the body. Thus their ejecting the

water seems to serve the double purpose of aiding the

motion of such as are free, and of supplying the ani-

mals with air. These observations are principally
derived from the Abbe Dicquemaire, in Philosophical
Transactions ; Haak on the Breeding of Colchester

Oysters ; and Tuke on the Generation and Ordering of

Oysters, in Spratfs History of the lioyal Society.
As an article of luxury, oysters were known at a

very early period of time. The civilised Athenians
held them in great esteem as a dainty food. They
were not common at Rome, and consequently brought
very high prices ; yet Macrobius assures us that the

Roman pontiffs never missed having them every
day on their table. Apicius, the third of that

name, was excessively fond of oysters, and used to

pay for them a most eViormous price. Those of the

Lucrhie Lake, and Abydos in the Hellespont, being
esteemed by far the best, were sent as delicate

presents to men of high rank. The Emperor Trajan,
when carrying on war against the Parthians, received
from this Apicius several baskets or barrels of them ;

and Pliny has not thought it beneath the dignity of

an historian to record the names of such persons as
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were celebrated for their parks or preserves of

oysters.
The edible oyster of Britain was deemed superior

to that of all other countries, and was famed from the

time of Juvenal, who flourished at the beginning of

the second century. In satirising the epicure Mon-
tanus, he writes :

"
He, whether Circe's rock his oysters bore,

Or Lucrine Lake, or distant Richboro's shore,
Knew at first taste."

Sergius Grata appears to have been the first in-

ventor of the stews, or layers of oysters, similar to

those of our present time. He derived great profit
from them, as an article of commerce, to pamper the

luxurious taste of others, rather than to gratify his

own appetite. Grata gained much credit for his

Lucrine oysters, for, says Pliny, the British were then
not known.

Leuwenhoeck, whose microscopic investigations
have led to so many interesting discoveries in natural

history, gives the following observations respecting
the oyster :

" In the clear liquor around the animal,

many minute round living animalculae have been found,
whose bodies being conjoined, form -spherical figures
with tails, not changing their place otherwise than

by sinking to the bottom ; being heavier than the

fluid, these have been seen separating, and coming
together again. In other oysters animalculse of the

same kind were found not conjoined, but swimming
by one another, where they seemed in a more perfect
state, and were judged by him to be the animalcule
or semen of the oyster.

" A female oyster being opened, incredible numbers
of small oysters were seen covered with little shells,

perfectly transparent, and swimming along slowly in

the liquor ; and in another female the young ones

were found of a brown colour, and without any
appearance of life or motion."

In the month of August oysters are supposed to

breed, because young ones are then found in them.

Leeuwenhoeck, on the 4th August, opened an oyster,
and took out of it a prodigious number of minute

oysters, all alive, and swimming about nimbly in the

liquid, by means of certain exceedingly small organs,

extending a little way beyond their shells, and these

he calls their beards.

In these little oysters he could discover the joinings
of the shells, and perceived that there were some
dead ones, with their shells gaping. These, though so

extremely minute,
" were seen to be as like the large

oyster as one egg is to another."

As to their size, he computes that 120 of them
in a row would extend an inch, and consequently that

a globular body, whose diameter is an inch, would, if

they were also round, be equal to 1,728,000 of them.
He reckons 3,000 or 4,000 are in one oyster, and
found many of the embryo oysters among the beards,
some fastened thereto by slender filaments, and others

lying loose. He likewise found animalculae in the

liquor, 500 times less than the embryo oyster.
A very curious fact rests upon the evidence of M.

de Lavoge, who recently remarked, on opening an

oyster, a shining matter or bluish light, resembling a

star, about the centre of the shell, which appeared to

proceed from a small quantity of real phosphorus.
On being taken from the animal, it extended to nearly
half an inch in length, and, when immersed in water,
seemed in. every respect the same as the phosphorus

obtained from bones ; but, as the oyster was perfectly
alive and fresh, the light could not proceed from any
decomposition of the shell of the animal. How and
to what purpose was it then produced ? Future ob-

servation may possibly throw a fresh light on this

luminous property.
The space allotted to us will not permit our en-

larging much more on the history of the oyster. We
must necessarily, however, add a few more observa-
tions respecting this delicacy and very important
branch of British commerce. We have before us a

well authenticated account of the quantities annually
sold at Billingsgate alone, and it exceeds all reason-

able imagination. The beds occupy portions of the

sea, in shallow parts, extending for miles square ; and,
in some places, thej depth of stratum is very con-

siderable. Various companies are formed who send
the produce of the season to market ; and each has

a particular name to indicate the quality. The price
varies considerably, but the quality but little, when
the oysters are prepared for sale by subsequent at-

tention, or after-feeding, as it is termed. Many per-
sons have different modes of fattening oysters ; but

none is positively asserted to be the best. Well-
salted spring-water frequently changed agrees better

with the fish for the short time occupied before its

consumption, than any admixture of oat-meal or other

farinaceous matter, frequently added by the London
retail fishmongers. The sale of oysters at Billingsgate
is regulated by the city laws, and an inspector ap-

pointed to each boat, as its cargo is sold off. A very
trifling due is claimed by the city, but it averages a

large income in the aggregate ; and the trade pro-
duces some of the best sailors in the world : the risks

they incur would daunt any other race of men than
the British tars, whose courage and perseverance in

the eminent risks their dangerous profession exposes
them to, has rendered our sea-girt isle the admiration

and envy of every other nation. A sailor may be said

to be an animal sui generis in the scale of creation;
but to his prowess we owe our greatness principally,
as one of the greatest and most enlightened nations

of the world. Some idea may be farmed of the ex-

tent of oyster banks or beds by the following extract

from an observant and veracious person, who states,

that " of all the natural phenomena on an extensive

scale, which arrested his attention during a visit to

America, exciting his admiration of the ways of Pro-

vidence, none equalled the oyster banks on the sea-

board of Georgia. The land from the sea is com-

pletely alluvial for about the distance of twelve to

eighteen miles, and in general consists of uncultivated

marsh lands, through which an iron rod might be

thrust to the depth of eighteen or twenty feet.

"A great number of large creeks and rivers are found

meandering through these marsh lands, and, owing to

the sinuosities invariably resulting from running water,

the bends of these rivers would, in a short time, cut

away the adjoining land to such an extent, as would
make the whole seaboard a quagmire. But it is a

remarkable fact, that wherever the tide bends its

force, its effects are counteracted by walls of living

oysters, which grow upon each other from the beds

of the rivers to the very verge of the banks. These

hillocks are often found in bunches among the long

grass growing upon the surface of the soil. They
are in such abundance, that a vessel of a hundred

tons might load herself in three times her own length.

These banks are the favourite resort of fish and birds,
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as well as of the racoon and some other quadrupeds,
which feed upon oysters, both by night and day.
Bunches of them, sufficient to fill a bushel, are

found matted, as it were, together, and the neigh-

bouring inhabitants will light a fire upon the marsh

grass, roll a bunch of oysters upon it, and then eat

their contents. This barrier of oysters, like rocks of

coral, must offer the strongest resistance to the force

of the tide." We will merely add, that the oyster
affords one of the most striking instances of the

wisdom and goodness of God towards man, in pro-

viding for his wants an inexhaustible store of nu-

tritious food ; proving also the constant conclusion

to be drawn, that the good things allotted to man's
use immensely exceed the noxious ones, and, by their

abundance, seem to point out that which must be

best for his consumption.
OZOTHAMUS (Dr. Brown). A genus of soft-

wooded shrubs, natives of Van Diemen's Land.

They bear syngenesious flowers, and of course belong
to ComposilcE, They were called Eupatorium by
Labillardiere. They succeed well under green-house

management.

PACHIDENDRON (Willdenow). A genus of

succulent plants, natives of the Cape of Good Hope.
They are closely allied to the genus aloe, and were
united to that genus by Mr. Haworth. Like the

aloes they have hexandrous flowers, and belong to,

HemerocalMeae. Their chief distinction is their

arborescent part, and they thrive in lime rubbish soil,

with moderate watering. They are increased by off-

sets.

PACHYTA (Megerle). A genus of longicorn
beetles, belonging to the family Lcpturidie, having the

body short, the elytra broad and sub-parallel, entire at

the tips. These are handsome beetles, of which there

are three or four inhabitants of this country, including
the Lcptura collarls, Linnaeus, which is about one
third of an inch in length, of a black-blue colour,

with the thorax and abdomen red. They are found
in flowers.

PyECILOPODA, (Latreille). An order of crus-

taceous animals belonging to the great division of

Entomostraca, having the legs of variable form, the

anterior, of an indefinite number, being formed for

walking, or prehensile, whilst the posterior are lamel-

liform or pinnated, and either natatory, or serving
as organs of respiration (branchue). It is, how-

ever, especially by the absence of jaws and under

jaws that they are distinguished from the other crus-

tacea, these organs being either replaced by the basal

part (coxa), of the six pairs of fore-legs, which are

furnished with minute teeth, or the oral apparatus,

consisting in an external siphon, in form like an inar-

ticulated rostrum, or in other suctorial instruments

whose structure is not well determined. The body is

generally covered either entirely, or for the most part,

by a shield-like carapax of a single piece in the greater
number, but bipartite in a few, and always exhibiting
a pair of eyes when the organs of sight are present.
Two of the antennae (chelicera, Latr.) are in general
chelit'orm, and perform the office of pincers ; the num-
ber of the legs is generally six pairs, in some, however,
there are only five pairs, whilst a few have eleven

pairs. They are generally parasites, living upon the
bodies of other aquatic animals, especially fishes.

This order comprises^ two principal sections or

suborders :

1. Xyphosura, Latreille, in which the carapax is

bipartite, the suctorial apparatus wanting, and

its_ place supplied by the dilated bases of the

fore-legs. Typical genus Limulus, or king
crabs. See LIMULUS.

2. Siphonostoma, Latreille, in which the mouth
is more or less evidently suctorial, and the

carapax composed of a single piece. There are

two families, Caligida: and Dichelestionidce.

(Lernaeifonncs, Latreille.)

PJ3DERIA, (Linnaeus.) A genus of evergreen
shrubs, natives of the Mauritius and China. Their

flowers are pentandrous, and their berries are transpa-
rent. They belong to Rubiacca: ; grow rapidly in the

stove, climbing and supporting themselves on other

plants, and are increased by cuttings.

P^EDERUS, (Fabricius.) A genus of small but

handsome rove-beetles, Staphylmidce, belonging to

the sub-family or tribe Stenides, (see BHACHELYTRA,)
having the attenna? inserted before the ^eyes, filiform

or gradually thickened and longer than the head, the

body long and narrow, the jaws toothed internally,

and terminated in a point, and the tarsal fourth joint
bifid. The type is the Staj)hylinus riparius, Lin-

naeus, about a quarter of an inch long, of a red

colour, with the head and tip of the abdomen black,

and the elytra blue. These insects are found upon
the margins of water and in other damp situations,

their motions being in general very quick.

P^ELOBIUS(Schonherr). As restricted by British

entomological authors, this genus of water beetles

{Dyticidai} comprises but a single species, Dyticus
Hcrmanni, Linnreus, which has an exposed scutellum,
the legs gressorial, and the body very convex. It is

nearly half an inch long, and of a reddish brown colour,

with the surface of the elytra black. It is a local

insect, but occurs in some abundance in some of the

ponds round London.
P^EONIA (Linna?us). A very conspicuous ge-

nus of herbaceous and suffruticose plants, chiefly na-

tives of the northern parts of the world. The flowers

are polyandrous, and belong to Ranunc.ulace(B. The
roots are, for the most part, thick and fleshy, and the

flowers are large and of the most brilliant colours.

There are five half-shrubby species, introduced from

China ; and a great number of herbaceous sorts,

obtained from Siberia, and other parts of the

northern hemisphere. The shrubby sorts are in-

creased by cuttings or layers, and the herbaceous

species and varieties by division of the roots. The

pasonias were highly esteemed by the ancient Greek

physicians, but their praises are too extravagant for

sober repetition. Among other superstitions, they
believed it to be of divine origin, an emanation from

the moon, and that it shone during the night, &c.

Modern times are not, however, free from some
remnants of these absurdities.

" The anodyne neck-

laces," says Burnett,
"

still sold to prevent convul-

sions in children, and to ease dentition, are made of

beads turned from the root of the common paeony."
PAGURUS (Fabricius). A remarkable genus of

long-tailed Crustacea (Mctcrura], distinguished by
the slender texture of the shell or carapax, and the

fleshy structure of the abdomen, which is generally
twisted on one side and bag-shaped. The two fore-

legs are terminated by a didactyle claw, the four

following by a simple point ; but the four posterior,

which are smaller than the others, are armed at the end

by a small pair of didactyle claws ; the basal joint
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of the footstalk of the lateral antennae is furnished

with a spine or elongated point.
These crabs are of very common occurrence upon

the shore, and are known under the name of the hermit-

crabs, from their singular and' solitary mode of life,

which is passed entirely in old and forsaken univalve

shells, exhibiting a most beautiful instance of that

connexion which is always found to exist between

the structure and functions of animals ; hence it is

that we see the reason why the abdomen of these

crabs is of a soft and fleshy nature, since, if it were

hard and shelly, like that of the lobster, it would be

impossible for it to accommodate itself to its tortuous

abode, whereby it is enabled to escape from those

dangers, to which it would be exposed from the

boisterous element in which it resides, if it were not

thus amply secured from harm. The species of

which this genus is composed are very numerous, and

are found in all parts of the globe. The following
extract from Mr. Bennett's Wanderings in New
South Wales will be read with interest, as it con-

tains a satisfactory account of the habits of these

animals :

" A great number of the Pagitri, hermit, or soldier-

crabs, of different sizes, were running about the beach ;

two large specimens that I found had each taken

possession of the Doliinn perdiv, or partridge shell,

to which they were as firmly attached as if in their

natural habitation. The smaller kind inhabit Muri-

ces, Trochi, Neritce, Helices, Lyn^nea:, Cerethii, and

the univalve shells. In some instances I saw large

shells of Harpa, &c., inhabited by very small animals

of this kind, moving their heavy and cumbrous

dwelling slowly and with difficulty : thete were

some of a red, and others of a sea-green colour,

but the larger were invariably of a beautiful lilac.

May not this change of colour depend upon their

age ? The Paguri feed upon dead animals, fish, -and

all kinds of offal, as well as vegetable matter, such as

skins of plantain, remains of cocoa-nuts, fruits, &c.

I have often observed a number of these creatures, of

various sizes, congregated about a dead and putrid
fish ; and it is ludicrous, on disturbing them in the

midst of their feast, to see them marching -away,

fumbling and overturning one another in the hurry,

causing a clattering noise to proceed from this col-

lision of their borrowed coverings, and, should they
not be able to escape capture, they draw themselves

closely into the shell, closing the aperture so firmly,

by closing the claws over the entrance, as to render it

impossible to extract them without breaking the shell

to pieces. Thus secured, they remain immovable and

apparently dead, and may be kicked or thrown about

without giving any indications of life ; but danger

past, they emerge partly from the shell as before, and

move briskly away. The natives use them occasion-

ally, but rarely, as food."

The manoeuvres of these creatures, when their ha-

bitations have become too small for them, are not less

ludicrous. Crawling slowly along the line of empty
shells, &c., left by the last wave, and unwilling to part

even with their incommodious domicile until another

is obtained, they carefully examine, one by one, the

shells which lie in their way, slipping the tail out of

the old house into the new one, and again betaking
itself to the old one, if this should not suit. In this

manner they proceed until they have found a habita-

tion to their liking, which, as we learn from Mr. Ben-

nett, is by no means proportioned to their size.

-PALIURUS.
There are several British species of this genus

figured by Leach in his " Malacostraca Podophthalaui
Britannica," the commonest and best known being the

Cancer Sernhardms of Linnteus, (Pagurus Streblonyx
of Leach,) which is of a moderate size. Its claws are

armed with short spines, and are somewhat heart-

shaped, that on the right hand side being the largest.
This genus constitutes the type of a family of long-
tailed crabs (Pagztridce), which comprises the follow-

ing genera Jfirgus, Pagurm, Cocnobita, and Proyliy-
lax. The type of the genus Birgus (which is gene-

rally distinguished by the harder consistence of their

teguments, orbicular tail, and reversed, heart-shaped

carapax,) is one of the largest crustaceous animals. It

is the Cancer lain Linnaeus, or the Bacrskrabbe (purse

crab) of Rumphius, and is an inhabitant of Amboyna,
and was found in abundance by Mr. Cuming in Lord
Hood's Island, in the Pacific, livins; at the roots of

trees, and not in forsaken shells. When disturbed, it

puts itself into a threatening attitude, and retreats

backwards, making a noise with its claws. It has

been long asserted that it climbs the cocoa-trees ; and
Messrs. Quoy and Gaimard,in proof of the correctness

of this assertion, fed this species for many months
on cocoa-nuts ; Mr. Cuming also discovered that it

climbs the Pandanus odoratissinins, a kind of palm-
tree, or feeds upon the small nut which grows thereon.

PAL^EMONID^E (SAUCOQUES, or CAKIDES,

Latreille). A very extensive family of long-tailed
Crustacea (Malacostraca macrura), of small or but

moderate size, having the intermediate antennae in-

serted higher than the lateral, the footstalk of the lat-

ter being entirely covered by a largo scale ; the body
is arched, and of a slight consistence, the front being
often produced over the head into a long and serrated

spine ; the antennae are always porrected, the lateral

pair being generally very long and slender, and the

intermediate pair often terminated by two or three

threads ; the outer pair of foot jaws considerably elon-

gated and slender, rather resembling palpi ; the ex-

ternal plate of the natatory caudal apparatus is always
divided intotwo parts; the central plate is long, narrow,
and pointed ; the fulse or abdominal prolegs consist

of five pairs, and are long and generally foliaceous.

This family is well exemplified by the shrimp and

prawn, as well as by other species which, in various

parts of the world, are much eaten either by being

simply boiled, or salted and potted. The genera
are very numerous, and are distinguished by the

number of filaments of the intermediate antennas, the

number of didactyle claws, the annular structure

of the tibiae of some of the legs, &c. The chief

genera are Atya, Crangon (which see), Alp/ieeits, II/p-

polyte, Pandalus, Paltsmon, and Athanas. The genus
PalfBmon, Fabricius (the type of which is the com-
mon prawn, P.serratus, Pennant), is distinguished by

having three setae to the internal antenna:-, the four

anterior legs didactyle, the second pair being larger

than the first pair, which are folded back, the wrist

inarticulate, and the front of the, carapax very much

elongated and toothed.

PALINURUS (Fabricius). The spiny lobster.

See ASTACID.*.
PALIURUS (Tournefort). A genus of deciduous

shrubs, natives of the south of Europe and Nepal,

belonging to the order Rhamnece. The Christ's thorn

(P. aculeatus) is a prickly shrub, but its flowers are

ornamental. They succeed well in any garden soil,

and are increased by layers or cutting of the roots.
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PALLADIUM. We are indebted to the late

Dr. Wollaston for the first accurate account of this

mineral. That distinguished philosopher found it

associated with platina and iridiiim. It is of a white

colour, and nearly resembles platina in its external

appearance. Palladium is mostly found in the gold
(iistricts of South America, but its scarcity and con-

sequent high price forbid its extensive use in the

arts.

PALMA CHRISTI is the Ricinus comnnmh, or

castor-oil plant of Linnaeus. A well-known flower-

garden annual.

PALINLE. A natural order of magnificent and

remarkable plants containing forty genera, and one

hundred and thirty species already discovered and

described, though it is well known that many more

exist in the yet unexplored wilds of South America
and other tropical countries.

"
Palms," says Dr. Von Martius, "the noble off-

spring of Terra and Phoebus, are natives of those

countries, where the rays of the latter are daily beam-

ins:. In all such climates they are to be found, with

this limitation, however, that in the southern hemi-

sphere they do not. overstep the thirty-iifih degree of

latitude, nor in the northern the fortieth. Most spe-
cies are found fixed and confined within narrow

bounds ; for it conies to pass, that wherever a district

i* characterised by striking peculiarities of soil or

climate those species exist which are not found else-

where ; but few extend over a large extent of surface,

as the Cocos micifcra, Acrocomifi srlcmcnrpa, Borassus

Jlabclliformis, &c. It is probable that the number of

palms existing on the face of the earth will be found

by future travellers to amount to as many as a thou-

sand specie?. Most of them love the margins of

springs and streams, but few establish themselves on

the shores of the ocean, and a yet smaller number
id into the alpine regions of their country ; some

collect in large forests; some are scattered singly or

in groups in woods or on plains. Palms have followed

the footsteps of man, to whom their fruit yielded food,

drink, and oil; their stems houses, arms, utensils,

flour, and wine ; and their leaves cordage, and roofs

for habitations. In cultivation, their soil should be

slightly saline : they are only propagated by seeds."

The palms are arborescent monocotyledons, with

generally simple cylindrical lofty stems, occasionally,
but very rarely, branched. The pinnati-sected leaves

are large, petiolated, and crowded at the extremities of

the trunk; the leaf-stalks partly embrace the stem,

are invested with stipulaceous reticules, and cover

the stem, when they fall, with successive scars. The
structure of the stem is decidedly endogenous. The
inflorescence as in catkins, or racemes, furnished with

hracteohr, and often enveloped in a large spalha.
The perianth is small and of six pieces, disposed in

two series equivalent to calyx and corolla; the sta-

mens are rarely three in number, most frequently six ;

the styles are three ; stigmata simple ; germen supe-

rior, three-celled, two or one often abortive, and the

;ire one-seeded ; the fruit is either a berry or a

drupe.
The cocos, or cocoa-nut bearing, is one of the most

useful of the palms, as affording a wholesome kernel,

milk, and cream. The sap is a wholesome beverage,
and which, when fermented, yields an ardent spirit.

The Phicnix dactilifera is also a most valuable fruit-

tree, and indispensable to the natives of the coun-

tries where it is naturally found or cultivated. The
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other genera are mentioned under their respective
names.

PALPUS (in the plural, PALPI). The articulated

organ attached at the back or side of the lower jaw
of many insects. See INSECT.

PANAG^EUS (Latreille). A handsome genus of

coleopterous insects belonging to the family Carabidce,
and sub-family Harpalides, having the two basal joints
of the tarsi of the males alone dilated, the head very
small compared with the rest of the body ; the eyes
large and globose ; the jaws very small, and the

thorax snborbicular. They are mostly of black

colours, ornamented with red or yellow spots, the

type being the Carabus crux major, Linnaeus, so

named from the elytra exhibiting a black cross. It is

found abundantly in the fens in Huntingdonshire.
There is another British species, Pan. quadripvstu-
lalus. Some of the exotic species are of large
size.

PANDANE.iE. A small natural order containing

only two genera and twenty-one species. They are

very remarkable plants, with the habit of the pine-

apple, but much more robust and tree-like. From
the position of the leaves developed in spiral order,

they are called the screw-pine. The stem rises to a

considerable height, bearing a thick tuft of rigid

foliage presenting the habit of palms. New births of

roots are gradually produced from the joints of the

stem, higher and higher up every year, which in time

fix themselves in the ground ; the first or oldest roots

in the mean time d}ing away, so that at last the head
of the plant is supported by the younger roots

arranged like a series of buttresses all round. Pan-
danus odoratissimm, as well as the other species of

the genus, says Burnett, exhibit a strange semblance

of instinct, in the development of aerial roots at diffe-

rent distances on their stems, by which their life is

prolonged, and the fate common to most of the arbo-

rescent endogena for a time avoided. It is very
curious to observe the device of nature to strengthen
the stem, and to prolong the existence of these hand-

some plants. Being endogenous (endon, inside ; gci-

nomai, to grow), all growth proceeding from within,

the older and harder formations are outermost. But
the diameter of the first-formed stem, being compa-
ratively small, could not bear the weight of the head
afterwards formed, were it not for the propping roots

which descend from the more elevated part of the

stem. This is the pandang of the Malays, and is

found in all the warm countries inhabited by these

people. The staminiferous flowers are delightfully

fragrant, and are said to yield one of the richest per-
fumes known. The soft bases of the leaves and the

pulpy part of the fruit, although unpleasant, are eat-

able, and the Asiatics feed on them in times of

scarcity ; at other times they give them to their

cattle as fodder. The soft spongy roots are made
into corks ; the fibrous leaves and stem are made
into mats and baskets by the Tahitians, who stain

them of different colours; they are also used for thatch-

ing and for cordage, and made into a coarse kind of

sacking for exportation of dry goods, as coffee and
the like. The Faquahlnc, which Mtingo Park found

in the interior of Africa, the fruit of which, he says,

when ripe, explodes and inflames spontaneously, by
which many serious accidents have occurred, has

been ascertained by M. Beaufort to be a species of

Pandanus, and he confirms Park's description.
The species grow well in our stoves, potted in

B B
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light loam, but have never been brought to flower
under such treatment.

PANIC GRASS is the Paniciim colonum of Lin-

naeus, which, with many other species, form one of

the largest genera belonging to the order Granrinece.

The species are mostly natives of tropical countries.

The Panicum mUlaccum is the millet, an agricultural

plant, the grain of which is both dietetic and medici-
nal. Millet is also much used for feeding poultry.
PANORPID^E (Leach). A family of heuro-

pterous insects, belonging to the section Filicornes,
and having five joints in al! the tarsi, and the front of

the head produced into a long and narrow beak.
The species are comprised in the Linnaean genus Pa-

norpa, in which the antennae are setaceous and inserted

between the eyes ; the body long, the head vertical,

and the prothorax very small. There is ver}
r con-

siderable diversity in the appearance of the sexes of

some of these flies. The family comprises the genera
Nemoptera (which see), Bittacus, Panorpa, and Boreas

(which see). The typical genus Panorpa, Linnaeus,
is distinguished by having the four wings of equal
size; the ocelli three in number; the abdomen of the

male long and jointed, and terminated by a remark-
able instrument like a pair of pincers, so that this

part of the body bears considerable resemblance to

the tail of the scorpion, whence these flies are termed

scorpion-flies ; the abdomen of the female is long and

pointed at the tip ; the legs are of moderate length.
The type of the genus is the Panorpa commums, Lin-

nsDus, which is rather more than half an inch long, of

a black colour, with the beak and tip of the abdomen
red, and the wings spotted with black. It is very
common, and is found in hedges and grass. There
are several other nearly-allied British species.
PANURGUS (Panzer). A genus of bees, be-

longing to the family Apuke, and sub-family Andre-

noides, Latreille, having the mandibles destitute of

teeth ; the terminal joints of the antennae in the

females form a sort of spindle-shaped mass of a

nearly cylindrical form ; the hind-legs are very hairy,
and the wings have only two sub-marginal cells.

There are two British species, the type being the

Apis urslna of Linnaius. They are of rare occurrence,
and their economy is unknown.
PAPAVERACE^E. A natural order containing

twelve genera and above sixty-five species. The

poppies and their typical allies are annual or peren-
nial herbs (rarely under-shrubs), with milky juices,

varying in colour from white to yellow, orange, and
crimson. The roots are fibrous, stems round, with

alternate simple leaves, either on footstalks or sitting,

and without stipules. The flowers are solitary, regu-
lar, and on long peduncules. The calyx is of two
deciduous sepals, the petals four or some multiple of

that number. The stamens are eight, twelve, or six-

teen, &c., commonly indefinite and collected into

four groups, one near the base of each petal, and

hypogynous. The filaments are filiform and free ; the

anthers innate and two-celled. The germen is free

and symmetrical, formed of two or more united car-

pels, sometimes stipitate or sitting, in general one-

celled. The style is short, or wanting; and the

stigmas two to four, or many, radiant and persistin_
The fruit is a one-celled capsule, opening by \alves

or pores. Seeds numerous.
The twelve or thirteen genera included in this

type form a very natural group. In properties they
are as accordant as in form, being universally nar-

cotic, although they differ in the degree in which the

sedative principle is evolved.

The poppies are, many'of them, very ornamental

plants ; but their chief importance results from the

narcotic powers of their milky juices. They are all

more or less soporific ; but the inspissated accretions

of Papaver soinniferum and its varieties are believed

to afford our chief supplies of opium, although it has

been asserted that the best Turkey opium is procured
from the P. oricntalc; and other species are believed

to be resorted to for the preparation of the drug in

Persia and other oriental countries. That the P.

somniferum, however, yields it in abundance has been

proved by crops grown in this country, and the pre-

paration here of English opium, which is reported to

have been equal to that imported from India or the

Levant, indeed to yield a larger quantity of morphia
than that of foreign growth.
The opium trade is one of considerable importance.

In 1829, says Burnett, nearly 50,000 pounds were im-

ported into this country, of which 42,804 came

directly from Turkey ; 25,000 pounds were re-ex-

ported ; so that the annual consumption in the United

Kingdom varies from about 20,000 to 25,000 pounds.
Its value in bond is seventeen or eighteen shillings

per pound, and the duty is four shillings. In England
opium is little used, excepting as a medicine ; but in

Turkey and China it has escaped from the controul

of the physician, and is used largely as a luxurious

stimulant, and a substitute for spirituous liquors to

produce intoxication. The importation of opium into

China is expressly forbidden by law, not, however,
on commercial or political, but on moral grounds ;

but as this drug is as necessary to a Chinese mandarin
as claret or Burgundy wine to an English gentleman,
the contraband trade is extensive, amounting to four-

teen million Spanish dollars yearly ; and from it

alone our Indian government derives an annual reve-

nue of 1,800,0007. sterling. Some extraordinary cases

are on record of the effects produced by the continued

use of opium, the ecstasies it occasions, and the de-

plorable condition to which it, in a short time, reduces

the infatuated men who eat it ; and yet, from reports
collected by Professor Christian, life does not

appear to be shortened, nor disease produced.
The seeds of the poppies are very numerous, each

capsule containing about 32,000. They have a nutty
flavour, and form a nutritious food. They abound
with a bland oil, which, when expressed, may be used

as a substitute for olive oil in culinary and other

processes.
The P. rhceas is the corn poppy of Britain, and is

a noxious weed among wheat. In some seasons it is

much more abundant than in others, especially on

light soils ; its appearance, however, depending on

the state of the soil when the wheat is sown ; if laid

in heavy, not a poppy seed will vegetate ; but if

light, and the farmer neglect to roll or tread the land

firmly with sheep, his crop will be nearly choked with

poppies, and charlock also, in the following summer.

Besides the Papaver, or poppy, eleven other

genera are united in the order, viz., Argemone, Mcco-

nopsisjHttnnemannia, Sanguinaria, Bocconia, Macleaya,
Rdmeria, EschscJioltzla, Glauclum, Chelidonium, and

Hypecoum.
PAPAW TREE is the Carka papaya of Linnaeus,

an East Indian plant, having the altitude of a tree,

but the stem and foliage of an herb. It belongs to

Cucurbltacece, bearing large fruit like a melon, but by
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no means so good. The species grow freely in our

stoves, but are infertile in consequence of the plants

being unisexual.

PAPER MULBERRY is the Morns papyri/era
of Linnaeus, and Broussonetia papyri/era of Ventenat.

A common plant in our shrubberies, known as the

paper-mulberry, and propagated by layers.

PAPILIO (Linnaeus). The butterfly. See the

articles DIURNA and BUTTERFLY.
The genus Papilio, as restricted by modern authors,

comprises only those species which have all the legs

perfectly developed, the chrysalis girt round the

middle, as well as attached by the tail (as represented
in the plate of British butterflies), the palpi of the

perfect insect very short, and scarcely extending be-

yond the forehead, with the third joint very indistinct.

The species of which this genus is now composed are

remarkable for their size and the splendid variety of

their colours. They are found for the most part in

the tropical regions of both hemispheres, three species

only being inhabitants of Europe, namely, Papilio

Mftc/K/on, Podalirius, and Alc.ranor.

Those species which have red spots on the side of

the thorax formed the Lina3an division Equites Tro-

juni ; whilst those which wanted this character were

named Equites AcJiivi. In many species the posterior

wings are furnished with a pair of tails, whence these

species are named swallow-tailed butterflies. The

caterpillars are very variable in their forms, so that

from a consideration of the structure of these insects

in their preparatory states, it will be necessary still

further to subdivide this very natural group into

minor divisions or sub- genera. When alarmed, these

caterpillars protrude from the upper side of the neck

a fleshy forked horn-like protuberance, emitting at

the same time a very disagreeable odour. The body
is naked and destitute of hairs or spines.

As the two British species of this genus are

the largest of our butterflies, and consequently ob-

jects of considerable interest, not only on this account,

but from their beautiful appearauce, we have repre-
sented them in our plate of British butterflies.

PAPILIO MACHAON (Linnaeus), is of a yellow
colour with a black border to the wings, in which

are yellow lunules ; the posterior pair tailed, with six

blue spots and a red ocellus at the anal angle. It

varies very considerably in size, some specimens

being three inches, and others three inches and a "half

in the expansion of the wings. The caterpillar is

green with black rings spotted with red. It feeds

upon the fennel and carrot. It is by no means rare

in the fens of Huntingdonshire and Cambridgeshire,
where the writer has had the pleasure of seeing it

in the living state.

PAPILO ^PODALIRIUS (Linnaeus), is about the

same size as the preceding, of a paler yel-

low colour with black longitudinal bars, some of

which are abbreviated ; the posterior wings are tailed,

with blue lunules and a red and black spot at the

anal angle, and a red streak on the underside. This

species has long been a reputed British insect, but

doubts have been thrown upon its right to be con-

sidered an indigenous insect. The writer hereof has,

however, been informed both by the Rev. F. W.

Hope and H. R. Read, Esq., that they have severally
taken a specimen of this butterfly ; the latter at Eton

about 18-26. This specimen has been figured by Mr.

Curtis in his British Entomology.
PARASITA (Latreille ; or, more correctly, ANO-

PLURA, Leach). An order of apterous insects, be-

longing to the class ., Amctabola of MacLeay, but

placed amongst true insects by Latreille, having six

legs, being destitute of wings, having only simple
tubercles or ocelli for eyes, and the mouth either suc-

torial or mandibulated ; the body is broad and depressed,
without any terminal threads or filamentous appen-
dages as in the Thysanoura. This order is composed
of the Linnsean genus Pediculus, which see.

PARASITIC INSECTS. This name is applied
to those species of insects which, in some man-
ner or other, subsist upon or within the bodies of

other insects, which they in general ultimately de-

stroy. On examining, however, somewhat more

minutely the proceedings of these parasites, it is easy
to discover that there are various kinds of parasitism
if we may be allowed to coin a term to express
the parasitic connexion between these insects. In the

IchneumonidcE, for instance (which see), the connexion
is such, that the female parasite deposits her eggs

upon, or introduces them into, the body of another

insect, upon which the young, when hatched, prey.
In the PediculidcB, on the other hand, the connexion
consists in a residence upon the outside of the body
of another animal, upon the humours of which the

parasite feeds, without causing the death of the

animal attacked ; whilst in another class, namely, the

cuckoo bees, and wasps, the egg is merely deposited
in the already-provisioned nest of another working
species nearly allied in general structure to the para-
site, so that the food stored up serves either for the

.

parasite or the insect in whose nest it is placed, the

former, however, is generally developed before the

latter, and, consequently, by devouring the supply of

food, starves the latter to death.

Having already in various articles, given more
detailed accounts of these variations in the parasitic
habits of insects, we shall here merely refer the

reader thereto.

PARNID^E (Leach). A family of coleopterous
insects of small extent and minute size, belonging to

the section Pentamera, and sub-section Rhypophaga,
having the antenna; very short, and clavate with a

large lateral ear-shaped lobe ; the legs are formed for

walking ; the tarsi moderately long and slender, with

strong claws ; the body oblong and convex, and
clothed with a silken pile ; the thorax is generally
acute at the posterior angles. There are two genera,

Dryops and Parnus, the species of which frequent
the muddy banks of ponds, &c., creeping slowly
about the roots of aquatic plants. The type is the

Parnus Iprolifericorius, Fabricius, which is about one
fourth of an inch in length, and of a dark brown
colour.

PARROT (Psittacus, or rather Psittaddee, the

parrot family). An exceedingly numerous and highly
characteristic family of birds, belonging to the order

of climbers, or those with zygodactylic feet'; and from
this structure, being chiefly forest birds, though some
of them alight on the ground and find their food

there. But the greater part are tree birds, remarka-

bly dexterous in climbing, in which they use the bill,

which is very powerful and peculiar in its shape, as a

sort of third foot, or hand ; for the foot of a true

parrot is a grasping instrument rather than a walking-

one, and as such it partakes more of the nature of a

hand than of that of a foot.

With the exception of a single species found in

North America, and which is represented as being-
BB2
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much less abundant now than formerly, there are no

parrots without the tropic in the northern hemisphere.
It is different in the southern one ; but still, though

parrots occur in Australia, in Southern Africa, and

in South America as high as the fifty-second degree
of latitude, which answers to that of the middle of

Europe, in the northern hemisphere, the country
there is tropical in its vegetation, and on this account

we might be prepared to expect that it should be

tropical also iu the character of its vegetable feeding

birds, and indeed in the greater part of its living

productions. That the vegetable and the animal

kingdoms should be adapted to each other in every

country, whatever may be the character of the coun-

try, is a law of nature from which there is never any
deviation, unless in so far as man interferes with the

natural state of things, by introducing artificial modes
of culture.

The parrots are almost exclusively vegetable feed-

ers ; and the kernels of fruits, and the buds and

flowers of trees, are the chief sources on which they

depend for their nourishment. Thus they are fitted

for a peculiar locality, namely, one in which there

shall be for the greater part of the year a constant

succession of food for them ; and they could not

naturally exist in those countries where the woods
are for several months of the year not only flowerless

and fruitless, but also leafless. The forest birds of

temperate countries may be said to dwell in the

forests rather than to subsist upon them. This is true

of those birds of considerable size which build the

highest, and congregate in the greatest numbers at

the same place. The rook, for example, is in no other

wise indebted to the forest in which it builds, than for

dry sticks to construct its nest ; and the picking up of

these is a great improvement to the cleanliness and

general condition of the forest. It is the same with

the heron, and with all our larger birds which nestle

and roost in trees.

In the tropical forests the case is very different ;

for the trees there supply both habitation and food to

an immense number of birds ; and, though different

species of these feed on different substances, the

parrot family may be considered as feeding upon the

trees themselves ; and therefore they are forest birds

in a more strict and exclusive sense of the word than

any other family which we can name. It is true that

they are not confined to the tree, for the greater
number of them are well winged and powerful flyers ;

but siill their flight is chiefly from tree to tree, and,
while the tree continues to afford an adequate supply
of nourishment, the parrots climb and scramble over
it with very dexterous rapidity, and scrutinise every

twig with the same perseverance as ruminating ani-

mals show in browsing their pastures.

Though very many of them are noisy bird?, and

they are exceedingly numerous, there is really less

known of the parrots in a state of nature than there

is of almost any other family of birds, and especially
of any family which is so numerous. The character

of the tropical forests causes this, from the difficulty
with which masses of such tall and thickly matted

vegetation can be entered, and the impossibility of

seeing what is going on, even after an entrance has

been made. We know that they do inhabit the

forests, that their principal food is vegetable, that

they nestle chiefly in the holes of trees, and that

they are very noisy withal ; but these matters,
which amount to very little, constitute almost the

whole of their history in wild nature, as known to

man.
In their natural state, many of them are social

birds, often issuing from the trees in large flocks, and

laying the cultivated fields under pretty severe con-

tribution. Social birds are almost always susceptible
of being tamed in nearly the same ratio as they are

social, and the parrot family do not form an exception
to this. Some of them are much wilder than others,

and all of them are inclined to make very wanton use

of their bills, in tearing to pieces furniture and other

wooden substances ; but many of them are capable
of showing a very considerable degree of attachment

to those who feed and are otherwise kind to them.

Generally speaking, also, they suffer less from con-

finement in cages than most other birds, because their

climbing propensities enable them to take a great

deal of exercise even in a confined space. Their

plumage too is not easily ruffled ; it is less so indeed

than that of perhaps any other bird? ; and thus if a

parrot is properly fed, and enjoys wholesome air in

not too cold a temperature, there is seldom any thing
the matter with it ; and, nnder such circumstances,

it may be kept under confinement for a great many
years.

Since a general intercourse was established between

Europe and the tropical countries, more live parrots
have been introduced than of any other tropical birds,

or indeed of any other tropical animals whalever. In

addition to the brilliant plumage and lively manner
of most of the parrots, many of them are easily taught
to pronounce words and sentences, and also to whistle

tunes with clearness and precision. Some of those

writers who endeavour to give an apparent interest

to their style, by elevating the animals to a rank re-

sembling, if not equalling, that of man, have supposed
that there is some sort of speculation in these birds ;

and that they suit not only their natural attitudes and

sounds to the circumstances under which they are

placed, but do the same with those words and sen-

tences which they are artificially taught to imitate.

There is of course no truth whatever in the analogy
which is thus attempted to be established. The

parrot of course understands not one word of what it

utters, and therefore, when it appears to give appro-

priate answers to questions, or to make remarks ap-

plicable to the occasions on which they are uttered,

it merely obeys the circumstances under which it is

placed ; and it is our ignorance of many of those

circumstances which makes us fancy that the bird

suits the word to the occasion. Though this sort of

prejudice has been held by many, it has never been

strong enough for becoming general with the public ;

for, on the other hand,
"
parrotting" has become the

name of that repetition of mere words by human

beings when the repeaters are uttcily ignorant of the

meanings of those words. We shall afterwards, most

probablv, have occasion to remark that there has

been a good deal of this parrotting in the attempted
natural history of the parrots themselves, a circum-

stance which is perhaps unavoidable, on account of

the very little which is known of the natural history
of the birds, or of the differences of habit between

those which are different in appearance.
Still, the facility with which parrots can be made

to speak, to sing, and to whistle, renders them very

amusing birds ;
and is a proof that, though all their

resources are of course purely animal, they are better

endowed in this respect thanmany other birds. Their
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habits in a state of nature would naturally load us to

suppose this for a parrot in the woods is a very hard-

working creature ; and in order that it may find its

own food, and in so doing keep down that luxuriance

of the tropical fruit by which it would otherwise be

checked by the very excess of its own growth, it has

harder labour to perform than almost any other bird

which feeds upon vegetable matter. Any one who
looks at a stately tree, in that season when it is naked
of leaves, and the ramifications can be seen to their

ultimate terminations, must be aware how perfectly

beyond all the powers of arithmetic the buds of such

a tree are. But the trees of tropical forests are much
taller than ours: and, though the palms and several

others rise with a single bud, and have only a crown
of leaves, or more strictly speaking fronds, still there

are stately branchers which cover thousands of square
miles in the tropical countries. Many of the most

luxuriant of these grow in marshes, in the water of

slow running rivers, and even in the sea, so that they
are not accessible in any way but through the medium
of the air, and, except on the trees themselves, there

is no resting place for the foot of any inhabitant of

the air. Such places are the grand haunts of the

parrots, because in them there is a constant supply of

water and of heat sufficient for any kind of vegetable

growth, and thus they know no winter. Such places
are the head-quarters of many tribes of the parrots ;

and they are understood to breed at least twice in the

year, without any absolutely fixed season for the ope-
ration. Little, however, can be known of their eco-

nomy in such places, for the ground is impassable,
the air is pestilent to human beings, and a traveller

who should attempt to explore such a forest would
never return to publish the tale of his adventures. It

is understood, however, that even those species which

quit the woods seasonally in flocks, at least for part
of the day, live in pairs during their breeding times ;

and that, generally speaking, sitting on the eggs and
the feeding of the young until able to provide for

themselves, are the only domestic labours of the

birds. As was hinted, they nestle in the holes of

decayed trees. There are many such in these forests ;

because if there was not a decay proportionate to

the growth, the forest would soon monopolise
everything else, and end by choking itself. It is

highly probable that the parrots contribute not a

little to the ridding of those forests of the dead

trees, by enlarging the holes in their trunks, and so

letting in the rain, by which the tree is very speedily
reduced to dust. This is an exceedingly probable
inference from the disposition which they show to

gnaw and divide into chips every piece of wood which

they can reach. This is not done for the purpose of

gratifying their appetite, for none of them show the

least disposition to eat wood. It is, however, so very

general among them, and they themselves are so nu-

merous, that they must practise it in their natural

state, and it must answer some purpose in nature cor-

responding to the exertion which it calls for on their

part. It is clearly not a habit acquired in confine-

ment, neither is it the result of any attempt on their

part to regain the state of freedom. Parrots, if pro-

perly fed, are less impatient of confinement than

almost any other birds; and when a parrot has free

range of an apartment, it very soon begins to exercise

its powerful mandibles upon the chairs and other fur-

niture. We naturally look upon this as wanton-
ness ; but animals have no wanton habits. The law

of material nature is upon them in everything they
do ; they have no power of resisting that law, and
therefore every natural operation which they per-
form answers some natural purpose, whether that

purpose happens to be known to us or not.

Many accounts have been given of the loquacity
of parrots ; and some of them are very amusing, as

showing the power of imitation and the perfection of
execution hereafter to be noticed. We shall content
ourselves with little more than a single one, which
we give from personal observation. The writer of
this article, had a friend who received a green Ama-
zonian parrot from a naval officer, who had just re-

turned from the command of a frigate on the West
India station, during the time when the West Indian

seas were so much infested by pirates. This parrot
had been taken from a piratical vessel made prize of

by the frigate ; and as it. was docile, and actually
communicated some useful hints in the scraps of

Portuguese which it repeated, and sung and whistled

in loud and clear strains, it soon became a favourite

on board the frigate, and was not long in learning all

the pipings and words of command which were most

frequently repeated.
On the evening of its arrival, its new master had a

dinner party, and, the parrot being a stranger, was

placed on a pier table at the lower end of the room.
From the time of its landing it had continued quite
silent ; and, as the giver had not said one word of its

powers, it was supposed to be a dumb parrot. The

party sat down to dinner with a good deal of glee
and hilarity, and the bird began to show more activity.
In a short time it piped the boatswain's whistle, till

all the apartment rung again ; and almost immedi-

ately after the pipe, if called in a hoarse stentorian

voice "
Steady ! take in a little there," which some-

what astonished the party, as they were taking in

their dinner and wine. During the afternoon it kept
calling,

" One point below!" " Thus." After a while

it treated them with a very tolerable repetition of the

Portuguese hymn, and concluded by a violent fit of

swearing in the same language. The age of this spe-
cimen when it came into the hands of the gentleman
alluded to was not known, neither is the writer ac-

quainted with the sequel of its history, but it was a

very amusing bird, though quite wayward and untract-

able.

Though there are considerable differences be-

tween the sections and genera, into which the de-

scribers of them in detail have divided the parrot

family, yet there are certain general characters which

belong to the whole, and point them out as being
more distinct and true to a family likeness than per-

haps any other family of birds. The number of species
is so great, and so little is known of them, except
differences of size, shape, and colour, that the details

could not be made intelligible, or in the least inte-

resting to any ordinary reader ; we must therefore con-

fine our observations to a comparatively small number.

Their general characters are : the bill short, thick,

swelling, very hard and strong, compressed, convex

in the outlines of both mandibles ; broad at the base of

the upper mandible, but compressed toward the tip,

which forms a hook over the end of the lower one,

very hard and sharp, and more or less awl-shaped at

the'point; it is also provided with a cere at the base;

the lower mandible is short, recurved upwards at its

extremity, and obtuse ; these mandibles close with

great force, and the lower one is provided with a set
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of very powerful muscles, and has a sort of lateral

grinding motion, as well as a shutting and opening
one : in general, the lower mandible has a sort of

tooth-like points ; the nostrils are pierced in the cere,

and they are open and round ; the feet are in general
short, with the tarsi very stout, but shorter in the

generality of the number than the external front toes ;

the toes are four in number, two to the front and two
to the rear, the former united by a small membrane
at the base; the latter entirely free, and the outer

toe of each pair longer than the inner one ; the wings
are generally of mean length, but very strong, and

capable of rapid flight ; the first three quills are nearly

equal in length, arid, like all the plumage of the birds,

they have remarkably firm webs : generally speaking,
also, the feathers on the upper part of the body are

large and firm, and appear like a covering of scales,

often of the finest gloss and the richest colours.

Among birds so numerous, differing so much in

their size and forms, and extending fairly round the

globe in its equatorial parts, it is difficult to give a

general description of their manners. Most species
of them are very abundant ; and in those forests

which form their principal habitats, the quantity of

vegetable matter which they consume and also de-

stroy, would appear perfectly incredible to any one
accustomed to the habits of birds of temperate coun-
tries only. In these forests each one tumbles to the

ground many times the quantity of food which it

really eats. A few build their nests in the tops of

the loftiest trees, where they work the branches and

twigs together with a good deal of art ; but the greater
part place them in the holes of trees. The eggs vary
from two to four, and are of a white colour in most of

the species. The female sits very constantly ; but at

those times when feeding or exercise requires her to

go out, the male is always at hand to take her place.
The young are understood to eat buds and little soft

fruits which are brought them by the parents. It is

generally understood that the leaves of common
parsley, which most animals can eat with impunity, are
a mortal poison to parrots.

In their native forests they are exceedingly noisy
birds, but it does not appear that any of them have
much tendency to attack any other bird or animal.

The groups nearest to which they are placed in the

systems eat eggs and insects ; but it does not appear
that the parrots have this tendency, nor are they
quarrelsome with each other. There is little doubt
that the manners of parrots in their native woods
differ greatly from those which they display when

kept in a state of captivity by man. Numerous as

they are, they belong to wild nature, and their use to

man is limited. It is true that the young birds

generally, and also the old ones of some of the

species, are eaten by the human inhabitants of some
of their localities. But there are few human inha-

bitants in such places ; and it is no very easy matter
to come at the parrots unless when they flock out

upon plantations near the woods ; and upon such oc-

casions their carcasses do not repay the damage they
commit.

From the scanty information which we have re-

specting them, the classification of these birds is in a

very imperfect state; and though various ornitholo-

gists have formed elaborate systems of them, those

systems are hardly intelligible to ordinary readers,
and not of much interest or use to anybody. As
is the case upon subjects where the truth cannot be

obtained, every one has proposed a method of his

own, and with very few exceptions, it may be said,

that one of them is just as good as another.

It is not possible to form even a geographical ar-

rangement of them which can be applied to any useful

purpose ; for we find great dissimilarity in the more
essential points between species which inhabit the

same locality, and great likenesses between those

which live at each others antipodes.
In all their varieties, whether of genus or species,

parrots are, strictly speaking, day birds, going to their

repose at sunset, and being up with the sun again in

the morning. As already hinted, the whole may
be said to live upon vegetable food. In the greater
number this food is the kernels of fruits, of which the

birds appear to care little for the pulpy pericarp, or

portion which we term fruit, how highly soever we

may esteem it for its flavour. Fruits which have large
seeds inclosed in a hard shell or nut within the peri-

carp, are the favourites with them. They find these

upon many of the palms, upon the wild almonds, and

upon various other trees ; and the dexterity which

they show in opening the valves of even the hardest

of these shells is truly wonderful. It is not done by
mere random force, but by an application of the bill

as perfect as if it were guided by human science, or

even more so. When the shell and kernel are di-

vested of whatever external covering they may natu-

rally have, the whole is brought against the hook of

the upper mandible on the one part, and the end of

the tongue on the other, into the very best position
for enabling the application of the lower mandible to

separate the valves. This is done, of course, by the

simple touch of the tongue in the bird, for the horny

part of the bill has no sensibility, and it is im-

possible that any use can be made of the
eye

or any other organ of sense. Notwithstanding this,

it would be impossible for man, using both his eyes
and his hands, to place the substance to greater ad-

vantage for the action of the instrument ; and thus

the parrot is enabled to break the shell and get at the

kernel, with the very minimum of labour. When the

shell is broken, the tongue still keeps the kernel against
the hook of the upper mandible, and thus allows the

lower one to be opened, so that the fragments of the

shell may be rejected.
For the accomplishment

of the double purpose of

this curious bill, it is not only provided, as formerly

stated, with very strong muscles, but there is a pro-
vision made for preventing that concussion which

arises from its powerful and frequent action, from

being communicated to the brain. This is obtained

by the upper mandible being articulated with the

bones of the cranium, and not united. In conse-

quence of this, the upper mandible is susceptible of

some motion on its base ; and this motion not only

prevents the concussion from being propagated to the

brain, but enables this organ to exert a much more

powerful effect than it would have, if the upper man-

dible were so firmly united at its base as to be inca-

pable of motion. As the bill is actually constructed,

the upper mandible partially descends to meet the

lower one, and thus no power whatever is lost, and so

the bird is enabled to take even its hard food with

ease compared with what other birds have to under-

so. This is a very general provision in Nature's

mechanical structures, for we meet with it in the feet of

swift-leaping animals, in wings, and, in short, in every

organ of powerful motion. If the organ is to be ex-
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ertod with more than ordinary vigour, there is al-

ways some flexibility provided in its base by pecu-

liarly shaped bones, the cartilaginous substances of

which slide upon each other by cartilage or liga-

ment, which confines the shock to the single organ,
and prevents it from being so propagated as to affect

the vital parts of the animal. This is a provision of

Nature which mankind would do well to imitate as

far as possible in all those machines which work with

great power, in order to prevent the machine from

being shaken to pieces by the violence of its own

working, which can be much better done in this way
than by any addition of mere mechanical strength.
Some of the family, which live more habitually

on the ground than the typical parrots, have not the

bill of the same large size or powerful construction ;

and these are understood to feed, in great part
at least, upon succulent and bulbous roots. They
still have the feet zygodactylic, a character which is

not departed from in any of the family ; but they have
much less motion of the joints by which the lower
end of the tarsus is articulated to the toes than the

climbing parrots have. In these this articulation is

so loose, that when the birds attempt to walk on a

level surface, the foot is so much turned out, that the

tarsus appears to be applied to the inner edge of it,

and not to the upper side as it is in those birds which
are more characteristic walkers. This turn outwards
in the foot is eminently characteristic of a climbing
instrument ; forwe meet with it in all the ape and mon-

key tribes ; and the joint is always the looser and more

oblique, the more constant the climbing habit is

in the owner. This of course enables the animal to

have a much greater range in the action of the pre-
hensile part of the organ, than if the joint were firm,

because, by means of it the foot can be turned in a

greater number of directions, and especially laterally

outwards, which is the most favourable direction for

the foot of a bird which scrambles among the branches.
The ground parrots, which are rarely if ever upon
trees, have feet of a different construction. In them
the tarsi are much longer in proportion, and the arti-

culations of the toes together are firmer. They are

also much more slender in proportion to the weight
of the birds, and neither the muscles which give
motion to the toes, nor the connecting tendons by
means of which the action of those muscles is carried

to its proper place, are nearly so powerful. So much

power is not indeed required ; for the ground parrot
has only to walk, whereas the tree parrot has often to

suspend itself in all positions by a single foot, often by
a single toe, and to perform many operations in seek-

ing its i'ood while it hangs in these positions. It is

impossible to avoid admiring the admirable perfection
with which in these case?, and, indeed, in every case

where we have the means of observing, the degree of

power in an instrument is adapted to the necessity
that there is for this power, no matter how fine the

shade of distinction and habit may be ; for we
find that the shades of adaptation are always equal
to it. It would be endless, however, to point
out all the peculiarities of a race of birds which are so

varied in their forms and their manners, though so

constant to their general type, and of which all the

members are equally well adapted to the places which

they hold in nature. Those who have examined the

tropical forests, mention that there appears to be a

species of parrot adapted for each of the more con-

spicuous kinds of trees which are to be met with in

those forests. Thus, if the tree is a palm, or any

thing else which has a single stem, and can afford

nourishment for a bird only at or near the top of that

stem, then the species of parrot set over it to con-

sume the surplus of its fruit, is an air bird, capable of

flying over the forest in search of such trees ; and
when such is the case, the body of the bird is lighter
iu proportion to its lineal dimensions, and its tail is

generally very much produced, which assists it in

ascending and descending. On the other hand, the

short-flighted parrots, which inhabit trees which are

very much branched, and bear fruit in the axilla? of

the leaves of the smaller twigs, have the bodies

stouter in proportion to the dimensions, the tail shorter,

and the feathers more firm and scaly. Parrots of this

last description inhabit regions which are more peren-

nially fertile than those inhabited by the former,

whose more produced flying feathers and lighter

bodies, and, generally speaking, also their more vigour-
ous make, fit them better for ranging into a new loca-

lity when food fails them in the old one, and also for

making daily excursions of considerable length over

the fields in the vicinity of those trees wherein they
roost during the night. It is these discursive ones

which are most destructive to plantations in the

neighbourhood of the woods ; and as they invariably
make their excursions in large flocks, and destroy
much more than they eat, their visits are always pecu-

liarly annoying to the planters. We shall hereafter

have occasion to allude to some of the species which
are troublesome in this way. The tree parrots with short

tails, which are the characteristic ones, are also those

that can be taught to articulate words in the greatest

number, and with most distinctness. Their range on
the wing is considerably more limited than that of the

long feathered ones ; but still, though their flights are

usually short, their wings are powerful. The wing of

no parrot is, however, constructed after that fashion

by which a bird can be kept in the atmosphere for a

very great length of time. In order that a wing may
be adapted in the most perfect manner for this pur-

pose, there is an element necessary in addition to

strength of muscles and firmness of feathers, namely,
the power of taking a hold on the air by the fibrous

terminations of the webs of the feathers, especially
those of the under sides of the wings. Parrots of long

flight are a little better furnished in this respect than

short-flighted ones ; but still all of them have hard

feathers as compared with those of birds which

range greatly through the air.

We have said that there is some confusion in the

systematic arrangement of these highly interesting
birds ; and that the ablest systematists are at issue

with each other on the subject. There may, in some

instances, be faults on the part of those systematists;
but the grand difficulty, of which none of them can

get the better, is the want of information, not merely
with regard to the shapes, colours, long or short tails,

large or small bills, naked or feathered cheeks, or

any of the other peculiarities which are usually made

grounds of specific distinction, but with regard to the

use of the birds in the economy of nalure, and how
the use of one varies from that of another. Buffon,
whose eloquence tended so powerfully to draw the

attention of mankind to natural history, and whose
errors in fact, and more especially in hypothesis, ha\e
tended so much to distract that attention, that it is

not easy to say whether upon the whole he did more

good or harm to natural history, made a sort of geo-

graphical division of the parrots. His primary sepa-
ration was into the parrots of the eastern continent
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and those of the western. Each of these he again
divided into seven families, placing the cockatoos at

the head of the eastern grand division, and the mac-

caws at the head of the western. Such an arrangement,
however, possesses no advantage ; because, though
there is not perhaps exactly the same species in the

east and in America, yet in each continent there are

some species approaching much more nearly to those

of the other than some of those of either conti-

nent approach each other. This arrangement must
therefore be abandoned, as indeed every arrangement
which is merely geographical must be, unless cause is

shown in the different characters and productions of

the countries which are contrasted. Now BuH'oa

had some crotchets on the subject of the differences

between the physical condition of the eastern and
the western continents, which cannot be admitted

into any system, the object of which is either the

establishment or the promotion of scientific truth.

Perhaps one of the best arrangements of the parrots
is that made by Kuhl, who divides the whole family
into six divisions. These agree pretty nearly with

the common names which have been given to the

birds in English, which is always an advantage when
it can be adopted. These divisions, according to

Kuhl's arrangement, are maccaws which have the

tail long and wedge-shaped, and the cheeks naked of

feathers. Of these we have already given a very
slight general notice in the article ARA, though with-

out enumerating any of the species. The second
division are the long-railed parrots, some of which have
a naked space round the eyes, and some not ; and
those which have such a space are not unfrequently

styled maccaw parrots, as being, in this respect at

least, and also in the general form of their bodies,

something intermediate between the maccaws and
the true parrots. The members of this division,

which have the cheeks naked in part round the eyes,
are, almost without exception, natives of South Ame-
rica, and especially of Brazil, the grand head-quarters
of the maccaws ; though one at least is found in

Western Africa. Those which have the cheeks com-

pletely feathered round the eyes are, without excep-
tion, natives of the eastern continent, over which they
take a very wide range, being found in Western

Africa, in tropical Asia, in the oriental islands, and in

New Holland. The third division consists of birds

which are of smaller size, having the tails very short,

and either round or pointed. They are confined to

the eastern continent and the isles of the Pacific.

The fourth division consists of the parrots properly
so called, which have the tails of moderate length, or

rather short, and, generally speaking, squared over
at the termination. Birds of tin's division seem more

widely distributed than any of the rest. They are

plentiful in tropical America ; they occur also in

Western Africa ; they are found at the Cape of Good

Hope ; they are found in the West India islands ;

and also throughout the isles of the east. These are

the parrots properly so called, or the true parrots by
way of eminence ; and, as we already hinted, they
are found on richer pastures than any of the rest ;

they are perhaps not so elegant in their forms as some
of the others, but, taking them altogether, they ap-

pear to be birds of greater resource, are more docile

in confinement, and many of them can be made to

articulate better. The filth division in this mode of

arrangement comprises the cockatoos, which have the

tail squared over, the cheeks covered over with fea-

thers, and a crost of feathers on the head, which they
are capable of erecting or flatteninsr at pleasure ;

they are almost, if not altogether, natives of Australia.

The sixth dhision, according to Kuhl, have the tail

even, and the cheeks naked, and are without any
crest. From this enumeration of them, it will be
seen that very little information can be conveyed bv
these divisions, which are perfectly artificial, and
each of them embraces birds differing as much in

their habits as some which are placed in different

divisions.

When we take the more modern attempts at a
natural division of this family of birds, we are not
better off; because there is introduced into them the

QUINARY hypothesis, or that which supposes things
to have been created in fives, forming a sort of circle,

in which the end comes round and meets the begin-

ning, in a way which the abettors of the hypothesis

appear to be incapable of explaining, and which, in

all probability, they do not exactly understand. If,

therefore, we wish to understand anything correctly
about the parrots, we must really go to the common
names under which we group them, and to the study
of the species for such information as that may afford.

On the plate PARROTS there will be found figures of
four species, characteristic of an equal number of
those divisions into which the family is usually sepa-
rated ; and all that our limits will permit us to add
will be short notices of only a few of the species ; for

their numbers are so great that even the list of them
would far exced our limits.

MACCAWS. Besides the name Ara, to which we
have already alluded, these birds have been called

Macroccrcus, from the large naked space on the

cheek and around the eye, or rather perhaps from
the great length of the tail ; and in this sense of the

word it is usually restricted to the larger ones, which
are exclusively American, and less confined to the

depths of the forests than the tree birds. They have
the bill rather short, and much compressed laterally,
but deep as seen in profile, and of great power. The

upper mandible is very much hooked, with the tip

descending far over the extremity of the under one,
which is also particularly strong, and so formed that

its cutting edge acts nearly at ri<rht angles against
the upper. The parts that act against each other are

very much ruffled, so that the bill is very powerful
as a crushing instrument ; it keeps a firm hold of those

nuts and other hard inclosures of kernels upon which
the birds feed. The wings are in themselves rather

more than of mean length, and they are very much

pointed ; but the tails are so long that they take off

from the apparent length of the wings. The tail is

also very much staged or graduated ; and all the

upper plumage of the birds is remarkably firm. The
tarsi are very short ; but both they and the toes are

strong and admirably formed for climbing. They
are decidedly tree birds ; but they are pretty discur-

sive in their flights from one part of the forest to

another. They nestle in the holes of trees, and the

hatch is said to consist of only two ; but how many
are produced in the year is not known. In a state

of nature the voices of maccaws are very loud, harsh,

and discordant ; and, as they can be taught to arti-

culate with difficulty, and then only a few words or

syllables, they are not so much in request as the true

parrots with short tails, or as some of the smaller of

the long-tailed species. They are handsome birds,

however, and very hardy ; and, therefore, notw'th-
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standing the offensive noise that they make, they are

often tolerated as ornamental birds out of doors, where

they are very bold in defending
1 themselves.

The Great Green Maccaw (M. mililaris) is one of

the largest species, and far from being the least hand-

some. It is not, however, the very largest of the

whole ;
for some of them exceed it, though the excess

is more in the length of the tail than in the size of

the body. The bill is dark-coloured, generally very

deep blackish brown, and remarkable for its strength ;

the claws are also black, and very strong and worked;
the colours are fine in the tint, and decidedly marked ;

the naked parts round the eyes and on the cheeks

are flesh-coloured, marked, especially toward the

under part, with slight longitudinal curves of blackish

brown feathers. The eyes show very remarkably in

this species ; tor the iris consists of a double circle,

the external one bright yellow, and the internal a

sort of sage green. The front is very rich crimson

in rather a narrow band ; and the feathers on the

chin are reddish brown, passing gradually into bright

green, which is the general colour of the breast and

belly. The plumage on the upper part is a varying
colour, appearing green in some lights and azure in

others, both of which are very lively. The rump
and upper coverts of the tail, and also the quills and

greater coverts of the wings, are bright blue ; the tail

feathers are scarlet on the upper part, with the ex-

ception of a portion at the tips ; and the under sides

of the wings and tail are orange-yellow.
This bird is an inhabitant of tropical America, ex-

tending from Mexico to the base of the Andes ; and,

though it cannot be called a mountain bird properly-

speaking, it inhabits at greater elevations than many
others of the tribe, being met with on the secondary
hills at considerably more than half a mile above the

sea. These birds are very numerous; and, though

they breed each pair apart, in the hole of a tree, they
assemble in flocks at those times when they have not

young, which are generally the times when their

forest pastures are least productive. As long as pro-
vision is to be found upon these, they subsist upon it,

eating indiscriminately the fruits and the succulent

flowers, which latter, upon some of the tropical trees,

contain a good deal of nourishment ; the honey with

.which the nectaries of many such flowers abound is,

however, the probable inducement which the birds

have to tear the (lowers to pieces. Many birds are

fond of sweet substances ;
the parrots, taken as a

family, are especially so ; and some of the small spe-
cies which inhabit the rich perennial forests of the

eastern world are understood to feed much upon the

honey of flowers. When their supply in the forest

fails they are said to sally forth in very numerous

flocks, at which times they attack the plantations of

the inhabitants, especially those of Indian corn, upon
which they commit very serious depredations. Upon
these their predatory excursions, they conduct them-
selves with great vigilance, and always place one

sentinel or more upon the tops of lofty trees. These

sentinels, which are relieved by turns by others of

the birds, are said to keep a sharp look out, and to

detect the appearance of danger, while it is still far

distant from the plunderers. Upon perceiving it they
give a very loud alarm call, which is at once responded
to by the rest, and the whole are instantly on the

wing, and soaring above the reach of any ordinary
missile weapon. January and February are the times

during which they make their appearance upon the

plantations in the central parts of America ; and
when the rains set in they betake themselves to the

forests, and live upon the bounty which nature there

so amply provides for them. As game, these birds

would be of comparatively little value; for their flesh

is black and hard, and unsavoury to the taste ; arid

those inhabitants who are near their haunts have no
alternative but to submit to their depredations with

as good a grace as they can.

Scarlet and Blue Maccaw (M. Macao]. This is

also a large species, and remarkable for the brilliancy
of its colours. It measures upwards of two feet and
a half in length. The prevailing colour is scarlet,

the wings blue, and the wing-coverts variously marked
with yellow ;

tiie tail bright red, with blue margins
to the feathers ; the naked parts of the cheeks are

white and very much wrinkled ; and the upper man-
dible of the bill is also white. They inhabit the

same part of the world as the last-mentioned species,

namely, the tropical parts of South America. They
do not, however, inhabit exactly the same localities ;

but dwell deeper in the forests, make the different

species of palms their principal residence, and feed in

great part upon the fruit of these. They are never

found in so dry situations as the former species; and

they do not commit the same extensive depredations

upon the planted fields. It is also said that they do
not flock so often , though, when they do, their flocks

are exceedingly clamorous. They always choose

high perches; and, when reposing, they are generally
on the summits of the highest trees. They are rather

discursive during the day, ranging about for several

miles ; but as night begins to set in they return to

their habitual resting-places, as regularly as the

rooks. They build in hollow trees, and line their

nests with feathers. The eggs in each hatch, for

there are understood to be two in the year, are two
in number, about the size of the egg of a pigeon,
and mottled something like those of a partridge.
The time of the incubation is not distinctly known ;

but it is well ascertained that both parent birds are

remarkably attentive to their offspring. They sit

alternately, so that as one goes out to teed, the other

invariably takes its place ; and, after the young are

hatched, the old birds nurse them with great atten-

tion, until they are able to provide for themselves.

The feeding of the young, like their own feeding, is

wholly conducted in the light of day ; and at night,
and also when he rests during the day, the male takes

up his perch very near the nest. By means of this

constant habit of theirs, the nest is not difficult to be

discovered; only it is very often over the damp and

swampy grounds, where the footing is bad and the

forest very much tangled. The young birds are

susceptible of being tamed, though they never become

very tractable; and they may be made to articulate

a few words, but not distinctly. Comparatively

speaking, they are hardy birds in confinement, and
live to a great age. When the old ones are con-

fined they are exceedingly mischievous ; and, if kept
in a room, their chief occupation consists in pulling
the furniture to pieces ; and, so hard is their bill, and
so dexterous are they in the use of it, that they can

draw nails with it, if the heads are such that they
can get a proper hold of them. Their flesh, like

that of the former species, is hard, dark-coloured,

and unpleasant to the taste of a European ; but si ill

the Indians, the negroes, and even the poorer white

inhabitants of South America, contrive to use it
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in considerable quantities &s an ingredient in their

soups. It is reported, that, when they feed upon
certain poisonous plants, the inanchineel, for instance,

their flesh becomes poisonous, though the fruit does

not hurt them. It is probable, however, that this is

exaggerated in the same manner as the deadly

qualities of the manchinecl tree itself have been ex-

aggerated. There is no doubt that both the fruit

and the juice of this tree are exceedingly acrid ; and

that a portion of the concentrated juice, inserted into

a wound, would produce death ; but there is no
truth in the old story of the odour given out by the

tree and the water dripping from it being poisonous.
It is certain, however, that the juice of this tree was
at one time made use of, by the French colonists in

America, for the purpose of inflicting a most barba-

rous torture upon their slaves. The scourges, with

which they lashed those unfortunate creatures, were

prepared by being steeped in the juice of man-
chineel ; and thus every blow inflicted by the scourge
caused the same agony as if that scourge had been

red-hot iron. Acridity appears to be the leading
character of all parts of the manchineel ; and there-

fore it can hardly be supposed that these maccaws,
which have soft fleshy tongues, and, as one naturally

supposes, a pretty keen sense of taste, would feed

upon it. In the case of all those marvellous stories,

which are told about birds and other animals eat-

ing poisonous substances, and becoming poisonous
themselves in consequence of so doing.it is necessary
to exercise a due degree of caution before we give
credit to them.

Aracanga Maccaw (M. Aracangci). This species
bears considerable resemblance to the last-mentioned ;

and the two have sometimes been confounded with

each other under the common name of red and blue

maccavv. Red and blue are certainly the prevailing
colours of both ; but the red upon this one is of a

different tint from that on the former, inclining more
to crimson than to -scarlet. The authorities are not

agreed as to the size, some describing it as smaller

than the scarlet and blue species, and some as larger.
We believe the specimens of it differ very consider-

ably in size, and that the principal difference of

dimensions is in the length of the tail, which, in

healthy birds, is about twice as long as the body,
that is, rather more than two feet in length. When
the bird is in bad health, this member is shorter, and

has not the firm and decided character by which the

full vigour of the bird is indicated. In such cases,

also, the general plumage loses the greater part of

its gloss, and the bird is, altogether, very inferior in

appearance. The bill is very large and powerful,
like that of the preceding species ; but the upper
mandible, instead of being white, is pale lemon

yellow, with the exception of a dusky spot at each

angle of the gape ; and the under mandible is black,

or nearly so. The naked space on the cheeks is

covered with pale pink skin, puckered and wrinkled,
so that it has something the appearance of scales,

but without any longitudinal arches of small feathers ;

the feathered part of the head, the neck, the scapu-

lars, the back, the breast, and the belly, are dark red ;

the middle coverts of the wings are bright yellow,

tipped with greenish blue ; the bastard wings and the

quills are deep azure ; the rump and upper and under
coverts of the tail are of the same colour, but consi-

derably paler, and with a shade of purple ; the tail is

very handsome, consisting of four middle feathers

of deep red, a red and blue one on each side of these,

and the remaining ones altogether blue. This, hosv-

evcr, is the marking of the upper side only, for the

under side of the tail is wholly deep red, which con-

trasts beautifully with the pale blue of the under tail-

coverts.

This bird is found in the same localities as the one

last mentioned, and, from the accounts, it appears to

be equally abundant. In all its habits, indeed, it

bears so close a resemblance to the former, that a

description of the one will serve for that of the other,

with the exception of the particulars which we have
stated. As is the case with all the maccaws, this

species is not impatient of captivity, provided that it

is duly fed. It is a magnificent bird both in size and
in plumage, but it is a bird of comparatively little

resource, and susceptible of only a very slight degree
of education. For this reason, it is not at all adapted
for being a pet bird ; and in the house it is intolerable,

both on account of the use which it makes of its

powerful bill in the work of destruction, and of the

loudness and harshness of its screaming. In large

collections, however, where birds or other animals

are kept, or professed to be kept, as much as pos-

sible, in a state of nature, it is highly ornamental ;

and there are few birds in the collection of the Zoo-

logical Society of London which draw more attention

on account of their mere size, form, and plumage,
than a specimen of this maccaw. It should seem
that the colour of this species is not absolutely con-

stant, for specimens have been mentioned in which

the shoulder and lower part of the neck hud a

yellowish tinge. There is, indeed, a good deal of

uncertainty about the describing of any of the parrot
race entirely from their 'colours ; and yet, in the

species which are nearly allied to each other in size

and in habit, the colours are almost the only means
of distinction that can be made use of. Hence the

description, how carefully soever it may be drawn

up, can seldom be made anything more than an

account of a single individual ; and it very often

happens that this account will not apply to the very
next individual with which one meets.

Blue and Yellow Maccaw (M. ararauna). This

is a handsome species, though very different in the

colours of its plumage from those which have been

mentioned. .It is also susceptible of a little more

education, and therefore it is the maccaw which we
most frequently meet with about the houses of those

who are fond of keeping ornamental birds. It can

be taught to articulate, though very sparingly, and

with little distinctness. It is, however, much more

obedient to the calls of those about it, and shows

more sensibility to kind treatment than most of the

maccaws ; nor does it appear to be so incessantly
fond of pulling to pieces everything that comes

within its reach. Like the others, it is a native of

the richer parts of intertropical America, Brazil, the

valley of the Amazon, and the forests interior of the

settlements along the southern shore of the Caribbean

Sea. It is fond of rich and marshy places, where it

roosts generally on the tall palm trees, and lives in

great part on their fruit. As is the case with its con-

geners, it generally keeps in pairs, or, at most, in the

little family pack, for a short time after the young
are capable of using the wing. This appears to be a

general habit with all birds which reside in the

perennially rich places of the tropical forests. It

sometimes happens, however, that the rains fail, or
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are later in coming
1 than usual, and at such times the

forest supply gives way, and their closest inhabitants

arc compelled to range abroad Tor subsistence. This

is sometimes the case with the bine and yellow mac-
caws ; and when it is the case, they assemble in

Hocks, take a lofty flight, and .give notice of their

approach by the loudness of their scream. They arc-

birds of very powerful wing, and have much command
of themselves in the air. Their wings are very

pointed, and their tails are exceedingly long, stiff,

and wedge-shaped ; hence they are enabled to le >.p

about in the air with the same apparent ease as if

they were leaping from one solid perch to another.

They less frequently invade the plantations than

sonic of the species already mentioned ; but when

they do, they are equally destructive. When they

alight on their journeys, in order to rest for the night,

or for a time, it is always on the tops of the loftiest

trees ; and they never alight without wheeling
1 round

and round in the air, us it in order to ascertain if any
danger is near, before they take their repose ; and
while they are reposing, it is generally understood
that they have a watch set, which never fails to give

timely warning in case of necessity. In the con-

struction of their nests, and the whole of their

domestic economy, they bear so close a resemblance
to the other species of maccaws, that it is not neces-

sary to enter into any particulars. Perhaps, in-

deed, there are no birds so similar to each other
in their domestic habits as all the species of the

maccaws. They all nestle in the holes of trees

have two hatches in the year two birds in each
hatch and are remarkably watchful both of the

and the young.
This, though not the largest of the maccaws, is a

large species, measuring upwards of three feet in

length, two feet of which is occupied by the tail.

The bill, which is very large and strong, is altogether
of a black colour, and remarkably hooked and

pointed in the upper mandible ; the culmen of that

mandible, which begin? to curve down immediately
at its junction with the forehead, measures more than
three inches in length ; the lower mandible is very
short in proportion, but it is exceedingly firm and

strong, and toothed at the extremity ; the naked
skin on the cheeks, which extends in a narrow line

along the base of the bill, and in a point toward the

ear-cover, is white, but under the eye it is marked by
slender curved lines of black feathers, having their

curvature directed downwards ; the irides are yel-
lowish white, so that the eyes of this species appear
less conspicuous than those of many of the others

;

but still, from its vigilance, and the readiness with

which it perceives an enemy, or a proper re-

place, there can be no doubt that its sight is

keen ; above the narrow white band the forehead is

green, passing gradually into blue about the middle
of the top of the head, and then the whole of the

upper part is a very rich and beautiful blue ; on the
neck this blue is rather narrow, and the outli.

broken on the scapulars, but-, from the turn of the

wings backward, it is well deiined ; on the rum]), and
some of the smaller coverts of the wings, there is a

greenish tinge ; and indeed the whole upper pin;
varies a little toward green in some lights, will;

exception of the primary quills and tail-feathers,
which have a shade of purple ; all the under part is

rich brownish yellow, with the exception of a band of

black, which immediately surrounds the base of the

lower mandible, and extends back about half way as far

as the naked white space on the cheeks, giving the

bird, when seen in profile, something the appearance of

having three mandibles, a large one above, a large
one below, and a smaller one in the middle ; the

yellow which marks the under part of the body
extends also to the whole undersides of the wings and

tail, so that, seen from above, the bird seems entirely

blue, and, seen from below, as entirely yellow ; the

feet are dusky, but the scales, from their being picked
out with white edges, give them a mottled ap-

pearance.
Green Hrazi/ian Maccaw, or Maracana (M. Severus).
This is a small species, and may perhaps be

regarded as forming, a transition from the larger

maccaws, or maccaws properly so called, to the mac-

parrots. Its cheeks are naked, its fore-

head purple brown, and the rest, of the body plumage
green. The :

wings and tail-feathers are blue on the

upper side, and dull red below. It is not. larger in the

body than a pigeon, being only about seventeen inches

in length. It is a native of Brazil, where it occurs in

numerous flocks, which do a great deal of mischief to

the coffee plantations ; though it is the pulp of the

coffee berry which it eats, and not the seed or part
which is used in commerce. It is much more familiar

than the larger maccaws, and visits the cultivated

grounds much more frequently. It is also a bird of

very inferior wing, and capable of taking only short

flights. It is easily kept in a state of domestication,
and very fond of being petted ;

but it is jealous and
bad tempered, showing great hostility to strangers,
and especially to children. If any one is made to

share the attention bestowed on it, it is worked into

a paroxysm of rage, attempts to fly at them, and bite

and scratch, and never rests satisfied while those

who are in the habit of caressing it pay attention

to any other living creature. Its jealousy extends

even to the other members of the parrot family, and
it is seldom satisfied if any of the rest of them are in

the room with it. Thus, though it is rather a hand-

some bird, it is unpleasant to keep in a collection

among others ; and as its powers of articulation are

very limited, it is of no great value even to the curious,

when kept singly. When, however, it enjoys the

whole attention of those who fondle it, it can be

amusing ; and it expresses satisfaction in a peculiarly
soft sort of murmur, and occasionally utters a sound

having some resemblance to a laugh.
Prince Maximilians J\I<iccaw (M. hyacinthus), is

another Brazilian species, of rather larger size, and
rich in its plumage. It is about twenty-eight inches

in length ; and this may be reckoned about the average
size of the maccaws properly so called. Its general

plumage is very rich hyacinth blue ; the quills and
tail-feathers are violet blue, with green reflections.

There is a yellow spot at the angle of the gape, and
the naked skin round the eyes, and also the feathers

on the chin, are the same colour. The bill and feet

are black. This species is darker in the general tint

of its plumage than most of the maccaws ; but it is at

the same time rich and beautiful, and a graceful bird

in its form. Some idea of it may be formed from the

figure on the plate PARROTS.
Tricoloured Maccaw (M. tricolor}. The name of

this species is by no means happy, inasmuch as several

of the other maccaws, indeed most of them, have three

colours in the plumage, and generally colours which

contrast strongly with each other. The present one
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has the top of the head' and the lower parts of the

cheeks red, tho hind neck yellow, the coverts of the

wings brownish red, and the quills blue. The tail-

feathers are bright crimson, bordered with blue and

tipped with the same, except the t\vo middle ones,
which are bright blue and tipped with crimson. The
naked skin on the cheeks is marked with small lines

of reddish feathers, and the under part is clouded with

the same. This species is about twenty inches in

length, and occurs in various parts of tropical Ame-
rica, but its manners are little known.

Illiger's Maccaw (M. Il/igeri),is a Brazilian species,

measuring about eighteen inches in length, and very
different from any of the rest in the markings of its

plumage. The forehead is orange-red, and the re-

mainder of the head and the neck greenish blue ; the

larger quills and the tips of the tail-feathers are bright
blue ; the remaining part of the tail-feathers are

purplish red on the upper part, and yellowish on the

under: the general plumage is green, and the bill and
feet are blackish.

There are many other species of maccaws to be
met with in collections ; and probably there may exist

in the forests of central America many species which
have not been hitherto observed. There is, however,
so much similarity among all the maccaws, excepting
in size and colour, that when the manners of one are

known, a tolerable index is obtained to the manners of

the whole. In the country which they inhabit, they
are exceedingly numerous and highly characteristic ;

and as they are very voracious, and feed almost ex-

clusively upon fruits of some kind or other, their

numbers are sufficient evidence of the vast abundance
in which wild fruits of some kind or other are found
in those forests at every season of the year. They do
not range so far in latitude as some of the lighter

species with tails somewhat differently formed, to

which we shall afterwards have occasion to allude ;

but still they range from the upper part of the valley
of La Plata to Mexico, and from the eastern extre-

mities of Brazil to the slopes of the Andes. The
centre of their territory may be regarded as being the

river Amazon, the line of which lies near the Equa-
tor, and whose valley slopes so gradually toward the

sea, that the effect of the trade winds, and of the air

which those winds put in motion, is felt almost to the

base of the mountains, or at least to that mighty
forest which lies immediately to the east of them, and

probably contains a greater abundance and luxuriance

of wild fruit-trees than any other forest on the surface

of the globe. The great rivers which empty their

waters into the Amazon, the chief of which come
from the south, contain in their valleys immense
forests of a similar character ; so that no place could

be mentioned where the food of birds constructed
like the maccaws exists in such plenty. The birds

are well fitted for the part which is thus assigned
them. They are by much the largest of the parrot

family, and they are more completely armed at all

points than any of the rest. It is true they are not

good walkers ; but with them walking is not neces-

sary. Their food is found on the trees; and when it

falls to the ground, they abandon it to the small

mammalia which gather their food beneath the shade of
the trees. Their wings are, in all the species, power-
ful instruments, and firmly and neatly formed for

flight. They are not proportionally so long as the

wings of those birds which have to take extended

migrations, or to chase their food on the wing ; but

they are what one would call cleaver wings, equall
fitted for forward flight, for turning, and for ascent an
descent. In those movements, especially the up an
down ones, the powerful tail is of great use to then
Their feet are also of first-rate character as climbin
feet ; and their bills are of stronger make and firrm

consistency than those of any others of the racv

Taking them altogether in their adaptations to wil

nature, they unquestionably stand foremost in tli

parrot family ; though many of the others are far mot
docile and engaging in their manners, and on UK
account better fitted for being kept as ornaments. :

is in wild nature, however, that we must look for tli

proper characteristics of every bird or other animal
and perhaps there is not in the whole living creatio

a finer specimen of adaptation than we meet with i

these bird?, nor is there a country which presents s

extensive and inviting a field to the student of N;
ture as that which the maccaws inhabit, and trial

gay with their colours, and keep in incessant din wit

the loudness and harshness of their cries.

MACCAW PARAKEETS. There is some little unce

tainty in the application of the word parakeet. Itsgi
neral signification may be considered as a diminutive <

the word parrot, and the parakeet generally has the ta

longer than the parrot, and pointed, or wedge-shupe<
or with the middle feathers very much produced. Tl:

birds brought together under this name are of a mixe

character, and do not, like the maccaws, form a distim

section, occupying a particular locality. In one (

other of their species they are found both in tl

eastern and western continent ; though those <

the west may perhaps be considered as resembliti

the maccaws much more than those of the east cl

Like the maccaws, the parakeets are found only :

the most fertile places of the world, though they ha\

a much greater range than the maccaws. In Am
rica, for example, there is one at least which rang*
as far to the north as the southern part of the Unite

States; while in South America there are othe

which reach as far southward as the Strait of Mage
Ian. In the eastern continent we do not find the

so far to the north ; but they extend to the southei

extremity of the land, and are chiefly dispersed ov<

the islands. Even in this hemisphere, however, the

do not inhabit such high latitudes as in America ; bi

they do so simply because there are no such high lal

tudes on land for them to inhabit.

None of these birds have the cheeks so complete:
bare of feathers as the maccaws ; but the Am
rican ones have them more naked than those of tl

east ; and they farther approach the maccaws in ch

racter by being less susceptible of education than tl

eastern parakeets, or parakeets properly so calle<

We shall mention a few of the species without muc
reference to the subordinate sections into which it h;

been attempted to divide them; because lho-;e se

tions are by no means clear or satisfactory.
Psittacara is the name usually given to this gem

or sub-division, and it is nothing more than a con

pound of the generic names of parrot and maccaw.
Noble Parrot Maccaw (P. nobi/is), is an America

species, and the one which resembles the maccaw
most nearly in its plumage. It is, however, small*

than the greater part of the maccaws, and it is a bir

which, taken altogether, has a feebler and softer ai

The feathers are not nearly so firm in their texture

and on the under part they have the appearance <

down and not of scales ; the upper mandible too
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not nearly so strong
1 nor so much hooked ; and the

head is not so thick and firm, because the muscles

that work the jaws are not so large. This species
has been called the Guiana parrot ; but this appel-
lation is an incorrect one, inasmuch as it is found

pretty generally distributed over the wanner parts of

the American continent, and reaches farther to the

south than most, or perhaps than any of the maocaws.
It is but a small bird, being only twelve inches in

total length, of which the tail occupies a full half; the

upper mandible and naked space round the eye are

yellowish white ; the lower mandible is <rrey ; the head

as far as over the eyes light blue, the feathers bearing
some resemblance to hairs. The whole of the upper
part and under part are tolerably bright given, with

the exception of the turn of the wing, the under wing-
coverts, and the under side of the tail-feathers, where
the wings are bright vermilion-red, and the tail yel-
low with a slight tinge of green. It is understood

that this species lives on the kernels of hard fruits,

which it is very dexterous in breaking, though its bill

is upon the whole less powerful in proportion to its

size than the bills of the maccaws. Those who
are fond of tracing gradations from one race of

animals to another, are generally disposed to class

this bird as something intermediate between the

maccaws and the American parrots properly so called ;

but its bill and feet are differently constructed from
those of the true parrots; and its air and expression,
and also its docility, are totally different ; while, on
the other hand, its size is smaller, and its general

shape more elegant. So far as is known of its man-
ners it agrees with its expression, for it is a wild and
clamourous bird in its native haunts, and not capable
of articulating or of affording any sort of amusement
in a state of captivity.

Pfttagonian RIaccaw-Parrot (P. Patagonus). This is

the least tropical of the whole of the parrot race, being
found in that country after which it is named, even
down to its southern extremity. It is olive-brown on
the upper part with exception of the rump, which is

yellow; the forehead is blackish, the head brown, the

cheeks and wing-coverts olive ; the rump, the upper
tail-coverts, the sides of the belly, and the vent-fea-

thers yellow ; the quills brown with purple reflections;

the tail-feathers olivebrown, the breast brownish mot-

tled with black : the middle of the belly reddish, and the

bill and feet ash-colour ; its length is eighteen inches.

It will be seen from the description of the colours,

that this parrot, which inhabits a colder latitude

than the rest, though still a latitude which is tro-

pical in its vegetation, has its colours much more
broken than those species which live near the

equator ; and this is part of the character of a bird of

temperate clima'cs. In noticing the remaining
:ies, which we shall do as briefly as possible, we

shall omit the term rnaccavv for the sake of brevity,

though it is of course to be understood that all those

which have the cheeks more or less naked partake
a little of the maccaw character. The greater number
of the American ones which remain to be noticed are

small birds in comparison.
Golden-crested Parakeet (P. auricapillus). This

is a Brazilian species, and one of the largest
of the long-tailed ones, being about ten inches in

length. The general plumaue is green, the forehead

red, and the top of the head yellow ; the quills are

blue on their external surfaces, and so are the prin-

cipal coverts ; but the under sides of the wings are

purple-red ; the tail-feathers are greenish yellow at

their bases, and blue in the greater part of their

length ; the throat and breast are yellowish mottled
with purple ; and the belly, the vent-feathers, and
the rump are purple ; the bill and feet are ash-

colour.

The scaly Parakeet (P. squamosits], is another Bra-
zilian species, smaller than the last-mentioned, being
only eight inches in length. It is green on the upper
part, with blue reflections on the quills of the wings,
and with the under sides yellow ; but the under co-

verts of the wing, and also the bastard wing are red ;

the rump and belly, and also half-collar on the neck
are bluish, with orange margins to the feathers, which
makes them appear distinct from each other, as if

they were scales whence the name ; but the name
is an inaccurate one, inasmuch as the feathers have

nothing of a scaly character.

Party-coloured Parakeet (P. versicolor\ This spe-
cies is described as being found in the forests of

Guiana. It is about nine inches in length, and gets
its name from the varied colours of the throat ; the
head is brown, the upper part green ; the forehead and
collar blue ; the primary quills blue externally, with

green reflections, and the bastard wing red ; the ear-

coverts are grey ; the neck, throat, and breast are

variable brown, with the margins of the feathers

lighter; the rump and tail-feathers are purple-brown,
the flanks green, and the bill and feet blackish.

There are several other species of parakeets in South
America with the cheeks more or less naked, and the

tails, generally speaking, broad and spreading for

about half their length, and wedge-shaped for the other
half. The feathers being, generally speaking, twelve
in number, the middle ones always the longest and of

equal length with each other, and the point of each
feather standing separate from each other when the
tail is spread. The tail with which we are familiar iu

Europe, bearing the most resemblance to this, is that

of the magpies ; and though these birds are very dif-

ferent in their habits, and also in their food, from the

magpies, and are zygodactylic, whereas the m;>:

are not, they resemble each other in many of their

attitudes and also in their styles of flight. Being
smaller birds than the maccaws, and more habitually
on the wing, they are found in more open places ; in

consequence of this they are more destructive to plan-
tations than some of the larger ones are. In tropical
America they arc of course tree birds, but some of

them frequent districts in which trees are few, and

they nestle in the holes of rocks. This is the case

with the Patagonian species, which is a hardy bird,

and inhabits the mountains to a considerable elevation.

The flocks of them are sometimes immense ; and, as

at the time when they flock they are very bold and

daring, the inhabitants slaughter them in great num-
bers as plunderers of their gardens and fields. It is

unnecessarv to enter at length into the details of

the species, because it would be little else than a

repetition of mere colours. There is, however, one

species which it would be injustice to pass over with-

out notice, because it is the only one which is found

in the temperate latitudes of the northern hemisphere.
This species is,

The Carolina Parakeet (P. Carolinentis). The
name Carolina is very improperly applied to this

bird, because, even when it was most plentiful in

North America, Carolina was not the chief place of

its residence. On the Atlantic shores, according to
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Wilson, it seldom occurred to the northward of Mary-
land, whereas in the great central valley of the Mis-

sissippi, it ranged as far northward as the shores of

Lake Michigan, which is actually on the Canadian
side of the water-shed. Wilson describes it as occur-

ring- in no scanty numbers, and as being resident [dur-

ing the whole year, and capable of standing the

severest weather. He distinctly mentions having seen
them near the banks of the Ohio, in the month of

February,
"
flying about like pigeons and in full cry."

Audubon says, that they are not so numerous in the

north-western states now as Wilson describes them
to have been in his time ; and that, though there are

a few in the country north of the Ohio, they do not
occur in numbers until the confluence of that river

with the Mississippi is arrived at. Some have at-

tempted to account for this as a fact, by the cutting
down of great numbers of the old and decayed trees

in which the birds built their nests. There are still,

however, a sufficient number of such trees in the
north-west territory for accommodating any number
of these parakeets ; and therefore, if the numbers
have fallen off, and the birds also withdrawn to more

southerly habitations, the cause must be sought some-
where else. We know that the Americans have ex-
terminated the wild turkeys from very many parts of
the United States ; but they have done so in incon-
siderate zeal for pot-fowling, a purpose for which the

parakeets of North America are certainly not the

very best adapted.
If we take the average circumstances which have

occurred in other countries, and have influenced the

appearance or the disappearance of races of birds, we
can really see no circumstance in North America
which could render the north-western part of the
United States a less comfortable country for those

parakeets at the present time than it was thirty years
ago. The population is not certainly yet so dense
as to be any annoyance to them, and they cannot be
driven southward by the greater severity of the sea-

sons, for clearing and cultivation improve the climate
in all other parts of the world, and it would be strange
indeed if they produced an opposite effect in Ame-
rica. We have of course no disposition to question
the authority of Audubon, who, we dare say, repeated
very faithfully what was told him ; but the fact is so

much at variance with the physical circumstances,
that it would require some sort of explanation. It is

true that, regarding them as great plunderers of

orchards, the American settlers have been very zeal-

ous in the destruction of these birds ; and the birds,
like the rest of this division of the parrot family, are
so fearless that one may continue firing away upon
the flock until immense numbers of them are de-

stroyed, without those which remain unshot being
frightened away. It should seem too that the fact of

firing on these birds is more cruel than wise, just as
the fact of firing upon birds sometimes is in this

country. These parakeets may sometimes do a little

mischief in the gardens, though the produce of the

gardens is pretty nearly over by the time that they
begin to flock. Their principal resort are the fields,
and their favourite food is the seed of the cockle-burr

(Xanthium strumarittm), which is one of the greatest

pests that annoy cultivators, in the great western

valley of the United States. It is highly probable
that the comparative rarity of this plant on the poorer
soil toward the Atlantic may be one of the causes

why the birds do not find their way so far to the

northward on that side of Alleghany Mountains. (

the Ohio side of the mountains the bottoms are I

richer. The burr alluded to is a composite plai

producing, like the whole of that order, an immei
number of seeds ; and thus tending to spread its

over every piece of ground which man has cleared

timber or recovered from being a swamp. In a wi

country like America, human labour can but ill cc

tend with the progress of a plant of this descriptio
and the inhabitants of Canada, to the northward
Lake Ontario, can tell how terrible the infliction

where one of these composite plants comes in f

force to take possession of a district. According
Wilson's account, and he is still the best, though 11

the most recent authority, these parakeets appear
have especial charge of the cockle-burr, and tli

visit the fields in tens of thousands, apparently i

the express purpose of destroying its seeds. T
plant and the bird, taken in conjunction, appear thei

fore to be worthy of a little more philosophical atte

tion than they have hitherto met with. It is not

little remarkable that in the temperate latitudes

America the fields have a great tendency to be ovi

run by composite plants of some description or othi

The rich parts of the Pampas, to the south-westwa

of Buenos Ayres, are at some seasons of the ye

completely overrun with thistles; and it is not a lit

remarkable that the portion of North America whi

has the greatest tendency to be overrun with the

burrs is very nearly in the same latitude north as t

Pampas is south. Nor is it less remarkable that t

Patagonian parakeet ranges over the Pampas
certain seasons of the year, much in the same manr
as the Carolina parakeet ranges over the plains
the banks of the Mississippi and its branches.

The circumstances which we have now stated w
show that this parakeet is one of peculiar intere

and therefore we shall venture to quote Wilso

description of it, writh one or two of his highly

teresting anecdotes. " The Carolina or Illim

parrot (for it has been described under both the

appellations)," says Wilson,
"

is thirteen inches lo

and twenty-one in extent ; forehead and chee

orange-red ; beyond this, for an inch and a hi

down and round the neck, a rich and pure yello\
shoulder and bend of the wing also edged with ri

orange-red ; the general colour of the rest of t

plumage is bright yellowish silky green, with ligl

blue reflections, lighted and most diluted with yell<
below ; greater wing-coverts and roots of the prin
ries deep dusky purple, almost black, exterior or

bluish green ; tail long, cuneiform, consisting of twel

feathers, the exterior one only half the length, t

others increasing to the middle ones, which a

streaked along the middle with light blue ; shafts

all the feathers, and of most part of the gre

plumage, black ; knees and vent orange yellow ; fe

a pale whitish flesh-colour ; claws black ; bill whi:

or slightly tinged with pale cream ; iris of the e

hazel ; round the eye is a small space without feathe

covered with a whitish skin ; nostrils placed in :

elevated membrane at the base of the bill, ai

covered with feathers ; chin wholly bare of feathe;

but concealed by those descending on each sidi

from each side of the palate hangs a lobe or skin

a blackish colour ; tongue thick and fleshy; inside

the upper mandible, near the point, grooved exact

like a file, that it may hold with more security. Tl

female differs very little in her colours and markin
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from the male. After examining numerous specimens,
the following appear to he the principal differences :

The yellow on the neck of the female does not de-

scend quite so far ; the interior vanes of the primaries
are brownish instead of black, and the orange-red on

the bend and edges of the wing- is considerably
narrower ; in other respects the colours and uimkings
are nearly the same. The young birds of the )<!<-

ceding rear, of both sexes, arc generally destitute of

the yellow on the head and neck until about the

beginning
1 or middle of March, having these parts

wholly green, except the front and checks, which are

orange-red in them as in the full-grown birds. To-

wards the middle of March the yellow begins to

appear, in detached feathers, interspersed among the

green, varying in different individuals. In some,
which I have killed about the last of that month, only
a few green feathers remained among the yellow, and

these were fast assuming the yellow tint; for the

colour changes without change of plumage."
Wilson was not able to ascertain, by personal

inspection, the exact position of the nests of these

birds, or the length of time which the female sits ;

but he made rather an interesting
1

experiment on the

education of one. The specimen which he used for

this purpose was but slightly wounded in the wing,
and readily ate the seeds of cockle-burrs almost as

soon as it was taken. In travelling through the

woods, he bound it up in a handkerchief, and carried

it in his pocket, but loosed and fed it always when he

rested. He must, however, be allowed to tell part
of his own story :

" In recommitting it to
' durance

vile' we generally had a quarrel, during which it fre-

quenth' paid me in kind for the wound I hud inflicted,

and for depriving it of liberty, by cutting and almost

disabling- several of my fingers with its sharp and

powerful biil. The path through the wilderness

between Nashville and Natchez is often bad beyond
description. There are dangerous creeks to swim,
miles of morass to struggle through, rendered almost

as gloomy as night by a prodigious growth of timber,

and an underwood of canes and other evergreens,
while the descent into these sluggish streams is often

ten or fifteen feet perpendicular into a bed of clay.

In some of the worst of these places, where I had, as

it were, to fight my way through, the parakeet

frequently escaped from my pocket, obliging me to

dismount and pursue it through the worst of the

morass before I could regain it. On these occasions

I was several times tempted to abandon it, but I

persisted in bringing it along. When at night I

encamped in the woods, I placed it on the baggage
beside me, where it usually sat, with great composure,

dozing and gazing at the fire, till morning. In this

manner I carried it upwards of a thousand miles in

my pocket, where it was exposed all day to the

jolting of the horse, but regularly liberated at meal-

times and in the evening." On arriving at the house

of a friend, Wilson placed it in a cage under the

portico, and its call-note speedily attracted a number
of its fellows. One of these was wounded, and

placed beside the former, and the attachment which

they showed to each other was truly wonderful in

birds ; and when the last-caught one died, the other

appeared quite disconsolate for some days. We
must again refer to Wilson for the catastrophe of this

most interesting tale of animal history :

" On reach-

ing New Orleans," says he,
" I placed a looking-glass

beside the place where she usually sat, and the

instant she perceived her image all her former fond-

ness seemed to return, so that she could scarcely
absent herself from it a moment. It was evident

that she was completely deceived. Always when

evening drew on, and often during the day, she laid

her head close to the image in the glass, and began
to doze with great composure and satisfaction. In
this short space she had learned to know her name
to answer and come when called on to climb up my
clothes sit on my shoulders and eat from my
mouth. I took her with me to sea, determined to

persevere in her education ; but, destined to another

fate, poor Poll, one morning, about daybreak,

wrought her way through the cage while I was

asleep, instantly flew overboard, and perished in the

Gulf of Mexico."

There is still another species of parakeet, which is

worthy of notice, as being the only one with a por-
tion of the cheeks naked, which occurs in any part of

the eastern continent or its islands. This is

The Solstitial Parakeet (P. solstitialis}. It is a
native of Africa, especially of those fertile regions
which lie on the west coast between the equator and
the fifteenth degree of south latitude, but it has been

transported to Brazil, and is naturalised there in the

wild state. It is not a large species, being only about
eleven inches in length. The upper part is yellow,
with reddish borders to the feathers ; and the top of

the head, the front, the cheeks, the fore neck, and
the under parts of the body, are orange ; the primary
quills are margined with green, and have blue tips ;

the two middle feathers of the tail are green, with

blue tips, and the lateral ones are blue, with grey
borders ; the bill and the feet are grey. The female
has the plumage in great part yellow ; but the fore-

head, the sides of the head, and a portion of the

under part, are reddish orange ; the rump, the upper
tail-coverts, and the feathered part of the legs, are

brown mottled with green and ye\\ow ; and the quills
and tail-feathers are green, with blue borders. The
young birds have the rump and the belly red ; the

head, the neck, and the breast, mottled with reddish ;

and the upper coverts of the tail green. It is neces-

sary to attend to these distinctions of sex and age,
because the three have sometimes been described as

three distinct species.
We shall now proceed to the PARAKEETS properly

so called, which have no naked skin round the eyes,
and which, generally speaking, have the two middle
feathers of the tail much longer than the others, on
account of which latter circumstance they are some-
times called "

arrow-tailed
"

birds. They are all

natives of the eastern continent ; their bodies, gene-
rally speaking, partake more of the parrot form than
the American ones do. Some of them are exceed-

ingly beautiful in their plumage ; the greater part are

gentle and docile in their manners ; and some at

least can be taught to articulate a considerable

number of words. The species are exceedingly
numerous ; and, therefore, all that we can possibly do
is to enumerate a few of them as specimens of the
whole ; and we may remark in passing, that, as they
trench on the confines of some of the other sections of
the family, it is extremely difficult to give anything like

accuracy to a minute and circumstantial list of them.
If we are to consider them as a genus, the following

may be said to be their leading characters : the bill

thickish, but not so large in proportion as in the mac-
caws ; the upper mandible widened at the base,
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rounded in the culmen, and the lower one closing upon
it. in some of the species at more than aright angle ; the

cutting edges of both mandibles are strongly toothed

or margined, so that the bill can retain a substance

with great firmness ; the tongue is thick and fleshy,

smooth on the surface, and without any appendages ;

wings are of medium length, and the first, second,

and third quills are nearly equal ; the exterior webs of

these are broad at the middle part ; but they become
very short toward the tip, thereby bringing the three

shafts close to each other, and giving a pointed ap-

pearance and also great firmness to the wins ; the tail

is very wedge-shaped, the lateral feathers being short

as compared with those nearer the middle, and the

two middle ones very long and rounded at the tips.

They are birds which have been admired from the

remotest antiquity for the gracefulness of their forms,

the beauty of their plumage, and, if the expression

may be allowed, their faculty of speech, though like

all the rest of articulating animals, they must stand

acquitted of understanding a single word that they
utter. No doubt they sometimes suit the word to

the occasion, at least apparently, though it is purely
accidental on their part. They distinguish places
and persons, however, and discrimate between those

who are kind to them and those who are not ; but

these are mere animal propensities, found in many
animals, and probably existing in all if we could find

them out; and therefore they have no more to do

with anything like mental reasoning and judgment
than is possessed by the mere fact of seeing with

an eye, hearing with an ear, resorting to the proper
kind of food, or keeping out of the way of danger.

Alexanders Ring-Parakeet (P. Alexander?). This is

a very beautiful bird, and it bears a royal name, for it is

called after no less a personage than the mighty Mace-
donian himself, who, though he conquered, always con-

quered with magnanimity, and showed a desire to pro-
mote the welfare of man and the kindly treatment of

the lower animals : his positive injunctions to his army,
that they should injure none of the peacocks or other

beautiful birds of India, is a proof that the lessons of

Aristotle were not thrown away upon him ; and it

deserves to be known more generally than it really

is, that Alexander did not lose his life by the excess

of a banquet at Babylon, as the vulgar story has it;

but that he lost it in his zeal to obtain a proper

drainage of the neighbouring marshes, in order to

improve the salubrity of the city, and the navigation
of the Euphrates.

This beautiful species is about twenty inches in

length, but twelve or fourteen of that are occupied
bv the tail. The general colour of the upper parts

is* green, varying in different shades so as to show off

the individual feathers; the turns of the wings are

bright red, which extends as far as the bastard wing,

forming a large and beautiful spot in the middle of

the green ; the throat in front has a deep black collar

which narrows toward the nape, and under it there is

a collar of brilliant red, advancing forward nearly to

the throat on each side, but not meeting ; the bill

also is red ; the under sides of the wing and tail-

feathers, and the tips of the latter, are yellow, and the

under part of the bird generally green, but of a much

lighter tint than the upper parts. The shape and

action of the bird are very graceful, its manners are

gentle, it acquires great docility, and articulates well.

It is therefore a favourite bird, and there is perhaps
not one more so in the parrot family ; because,

though some of the snort-tailed parrots perhaps spei

better, none of them is nearly so handsome or

gentle in disposition.
At this distance of time, it is not easy to say whi<

of the Indian parakeets was first introduced into t!

western world, or whether several species may n

have been brought. It is well ascertained that, loi

before Alexander's invasion, the Egyptians carr'u

on a considerable commerce with India ; and as t

Indian birds and other animals appear to have alwa

been great favourites in the western world, it is by i

means improbable that parrots were introduced 1

the way of Egypt even before the invasion of IIH

by Sesostris. Though much nearer in geographic
situation, the parrots of Asia do not appear to ha
been introduced into Europe till some time after t

commencement of the Christian era ;
and we accoi

ingly do not find any allusions to them in the classic

writers, though there are such allusions to the Indi

ones. It is worthy of remark, that those handsome ai

splendid birds have preserved their interest for

period of between two thousand and three thousai

years, so that they continue to be sought after with

much avidity as ever.

There are at least five other parakeets of con

nental India, having- the two middle feathers of t

tail much longer than any of the lateral ones. Tin

manners, however, so far as they are known in

state of nature, are nearly the same, and the ch

differences between them are those of size and colon

hence we must content ourselves with a mere list

them.

Pondicherry Parakeet (P. Pondicerianus). As
local name implies, this species is found on the Coi

mandel east of southern India. It is about, fourtc

inches in length ; the upper parts are deep gree
the quills bordered with yellow on the outer we!

and with blue on the inner; the larger coverts

the wings have blue tips, and the smaller ones y
low

; the top of the head and the cheeks are pi

violet or lilac ; there are large black mustachies c

scending from the angles of the gape, and a band
black over the eyes ; the middle tail-feathers are bli

and the lateral ones green with blue tips ; the thro

fore neck, and breast are bright rose-colour
;

t

under parts are dull green ; the bill red at the ba!

and ash coloured at the tip, and the feet grey.

Bengal Parakeet (P. Bengalensis). This species
rather smaller than the former, being about thirtc

inches in length ; the upper parts are yellowish grc(
the forehead and upper part of the face red ;

t

cheeks and hind head violet, the collar on the ne

black, and the hind neck and scapulars bluish gree
the bastard wing red, the middle tail-feathers violi

blue with pale yellow tips, the lateral ones gre

tipped with bright yellow, the under parts of the bo>

yellowish, the upper mandible whitish, the low

brown, arid the feet black.

Yc/l')w-riiiged Parakeet, (P. annulatus,) is rath

larger than the former, being fifteen inches in lengl

It is brilliant green on the upper part, and yellowi

green on the under. The head is blue ; the forehet

cheeks, and throat brownish, marked with a ve

distinct yellow collar. The middle tail-feathers a

blue, with yellow tips ; the biil is yellow, and the fe

grey. The female has the head grey mottled wi

paler spots. These birds are found in various pai

of India.

Yelloiv-shouldered Parakeet, (P. xantkonosus,)
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green on the upper part, with (ho head, neck, and

wing-coverts pale greenish blue. The primary quills

have black tips. The under parts are of a very clear

pale green. The smaller coverts of the wings are

yellow ; and there is a spot of the same colour on
each shoulder. A circle round the eye is rose-colour,

the bill red, and the feet black. It is very doubtful

whether this species occurs on any part of conti-

nental Asia ; for the specimens of it which have
reached Europe have been brought from the oriental

isles.

Double-collared Parakeet (P. bitor<inatux'). There
is some doubt about this species also ; and some of

the authorities speak of it as a native of the Mauritius.

But birds and other productions of India and the

Indian islands have been so often brought from the

isles on the east of Africa, or the Cape of Good

Hope, as native productions of these places, that it is

very difficult to discover the truth in the case of some
of the rarer ones, of which only a specimen or two
have been seen. All the upper plumage of this spe-
cies is deep green ; and the tiiroat is black, surrounded

by a double collar, the upper portion of which is

bright blue, and the under oae brilliant rose-colour.

The under sides of the wings and tail are olive green,
the belly olive brown, the bill red above and brown
below, and the feet black. The length is about thir-

teen inches.

Ring P(ir(t;-.-t:ct (P. torqitatu&). This is another

species of which the geographical distribution is not

completely decided. Some of the authorities say
that it is found in western Africa, as well as in India ;

but, if it occurs in the former country, it is an ano-

maly, as all the others which have the middle feathers

of the tail much produced belong to the south-cast
of Asia, or to the islands still to the south and east.

The name, ringed, is also inapplicable ; because all

the parakeets, with long middle feathers in the tail,

have more or less of a collar on the neck. The plu-

mage of this one is pale green, with the throat and
collar black, bordered with rose-colour on the hind

neck ; and there is a black streak from the gape to

the eye. The quills are deep green on the upper
sides, and greyish on the under. The middle tail,

feathers are bluish green, and lateral ones yellowish
green on the upper sides, but the whole are yellow on
the under. The flanks are also yellow, and the bill is

red, except the tip of the lower mandible, which is

black. 'Hie length is about fifteen inches. The fe-

males and the young are entirely green, or green with
a few partial mottlings of yellow.
Some of the parakeets of this form which occur in

the eastern islands and in New Holland differ a little

in their general appearance and expression from the

Indian ones. Their bills are, generally speaking,
more slender, and also their bodies ; the middle tail-

feathers more produced, and the whole expression
softer. We can afford room for only a single species
of each, as a specimen.
Molucca Parakeet (P. Molucccnsis], This light and

beautiful species, which is one of the most delicate in

appearance of the whole race, is found in the Mo-
lucco or Spice Islands, and several adjoining parts
of the Oriental Archipelago, though some recent

copyists have described it as being a native of Ma-
lacca, and so being a town-bred bird, instead of a

country one. This would be a curious new fact in

natural history; for we are not aware of any one

species of bird having its primary origin in a town ;
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and there is very good reason \v!iy there should not,

because birds were made before towns were built. A
cap on the top of the head of this one is shining

green. The hind head and neck are vioiet rose-

colour, with a curve of black descending from the

base of the lower mandible and turning backward ;

the back, throat, and breast bright green ; the wing-
coverts green, with yellowish margins to the leathers ;

the quills blue at their bases, and blackish toward
their extremities ; the long tail feathers bright violet

blue, the lateral ones yellowish green ; the flanks

yellowish ; the upper mandible red, and the under
one of yellowish brown. The length of this species
is about seventeen inches, of which the tail occupies

considerably more than half. It is a light bird for

its lateral dimensions ; and its wings are long and

|
powerful for its weight, so that it floats in the air

like a meteor. A bird so capable of ranging about

is not likely to be confined to any very narrow lo-

cality ;
but probably extends from Sumatra on the

west to New Guinea on the east. This bird affords a

striking instance of the mischief which is done to

the geography of animals by the absurd custom of

naming an animal after the particular locality from
which the first specimen was obtained, while the ani-

I

mal itself has a much wider range. If we take the

Indian Archipelago as extending from Sumatra to

New Guinea, the Moluccos are only a few little

specks in it ; and, though the Dutch are said to have

j

been very 'successful in extirpating each of the more
valuable species from all the islands except one, the

parakeets have too much power of themselves in the

air for suffering even a "flying Dutchman "
to extir-

pate them from any one island they choose to inhabit ;

and, therefore, it is highly probable that every species
is distributed over a pretty wide extent ; and not

only so, but it is highly probable that these

birds as well as the other forest birds of the same

parts of the world, shift their localities with the

monsoons.
Swaiiisoiis Parakeet (P. Swainsonu), This is a very

handsome species, a native of New Holland ; and it

is somewhat, different in character from the species of

India and the Indian Islands. The most obvious

difference is in the tail, of which the two middle

feathers are not so much longer than the rest as in

the others ; while the lateral feathers of the tail have
much more tendency to spread. From this structure

of the tail, in which the bird makes a slight approach
to the broad-tailed parrots of Australia, we would

naturally conclude that it alights more frequently on
the ground than those of India and the Isles. This

is further confirmed by the character of the feet,

which have the tarsi longer, and the articulations of

the toes with less lateral motion, than those birds

which are exclusively perchers and climber?. Wo
are, however, in perfect ignorance as to the habits of

the bird
; nor do we know exactly to what particular

parts of the East it extends. Australia is named as

its residence ; and certainty the expansile tail and
the firm feet would suit it for subsisting in that coun-

try, where, at certain seasons of the year at least,

even a parakeet must in part seek its food in those

farinaceous roots, the tops of which are left leafless

above the barren surface during the long and severe

drought to which the country is subject. This spe-
cies is about sixteen inches in length, of which the

tail measures nine. The upper mandible is red on

the sides, and yellowish in the culmen ; and the lower
C C
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mandible is brownish. The front is golden yellow,

extending upward to nearly the middle of the head.

From the gape, over the eyes, and down to the nape,
is bright green, which is also the general colour of

the body, both on the upper part and the under. The
chin, the lower parts of the cheeks, the throat, fore-

neck, and sides of the neck, are rich yellow, passing

gradually into a collar of dull red. A small portion
of the hind head and the outer margins of the quills
are blue. The tail differs from the tails of the others,
in the form and colouring of the feathers, as well as

in the general shape. The whole is green on the

upper part ; and the two middle feathers are very
stout and broad, and only two inches longer than the

rest ; whereas the Indian ones have those feathers

four inches longer, and the islander which we have
noticed has them at least six. The tail is also more

powerfully fortified by coverts, especially on the upper
side, than in the Indian ones, and more especially
than those of the isles, which have the base of the

tail but little fortified.

There is no doubt that, if the manners of this para-
keet could be ascertained by observation, it would be
found that its structure agrees with the physical
character of its native country. We have, indeed,
remarkable instances of coincidences between country
and inhabitant, in the parakeets of the three localities.

The Oriental Archipelago is to a great extent a

perennial garden ; New Holland is for great part of

the year parched with drought, and it is' probable
that very large tracts of it are alternately stagnant
water and sun-baked mud, impregnated with salt, and

incapable of producing any vegetable : and India,

taking it in its general characters intermediate between
the two. Now, the parakeet of the isles is all for the

wing, and the tail is so feeble that it can serve little

purpose save that of a streamer ; the Australian one
has this organ vigorous, capable of spreading to a
considerable extent in the air, and fortified for acting

against the air with considerable effect ; and the

Indian one has an intermediate character. It is to

be regretted that there are no data for working out

in a satisfactory manner those relations between bird

and country ; because the birds, of tropical countries

especially, are so numerous and beautiful, that if we
could but apply them they would form a most de-

lightful index to the general natural history of those

countries.

There still remain to be noticed a vast number
of parakeets, perhaps not fewer than sixty or seventy

species, well made out ; and this is a muster-roll

which no ordinary reader could be expected to get

through. These many writers characterise as the

true parakeets. Like the last-mentioned ones, they
have the cheeks completely feathered ; but their

tails are differently constructed. They are, gene-

rally speaking, long ; but the two middle feathers

are not greatly produced beyond the others, neither

do they differ from the others in their general
structure. The tails are, generally speaking, acutely

wedge-shaped ; but then, as we proceed from the

lateral feathers toward the central ones, the excess

in length of each feather beyond the one imme-

diately external of it is almost the same throughout
the whole.

There is one circumstance which has tended to

render this sub-division of the parakeet so exceedingly
confused, that one can with extreme difficulty grope
one's way through it ; and that is the fact of having

placed every member of the parrot family, with a

long wedge-shaped tail and feathers on the cheeks,
and being rather diminutive in size, within this sub-

division. Accordingly we have these parakeets in

all parts of the world, though probably many of them

ought to rank with some of the other sub-families, or
at all events to be formed into distinct genera or sub-

genera, in terms of their own specific organisation and

habits, and without reference to any gratuitous hypo-
theses, whether quinary, or anyj other more aber-
rant from common sense as possible. The characters

which we have mentioned, namely, the feathered

cheeks, and the long tail greatly but uniformly wedge-
shaped, are the only characters which apply to the whole
of these, and distinguish them from the others; and they
are but scanty foundations upon which to build any-
thing like a natural history of birds so exceedingly
numerous, and differing so much from each other in

various parts of their individual characters. There is

another disadvantage attending the matter, and that

is, our comparative ignorance of the habits of these

birds. From their structure we are led to conclude that

they art, generally speaking, eaters of fruit ; but in

what they differ from the rest of the family in this

respect, and in what particular part of the forest or of

the field they have their natural labour assigned to

them, we are perfectly ignorant. All that we can do
under such circumstances, therefore, is to mention
one or two of the species as specimens of the whole,

and, we shall take them from different countries,

remarking, in passing, that by far the greater number
of them appear to be natives of Australia, though they
Africa are also found in India, in the Oriental Island?, in

and its islands, in the tropical parts of the western

continent and also in its inter-tropical appendages.

Bordered-wingParakeet (P. marginatus), is a native

of India. Its general plumage is green, with a blue

band on the top of the head, and blue on the fore part
of the body, the feathers externally bordered with

yellow. The wing-coverts next the body are blue

with yellow borders, the others are green marked with

yellow. The quills are brown, marked out with

borders of the same colour a good deal paler ; and
the tail-feathers are green above and yellow below.

The bill is red and the feet black.

The species of those wedge-tailed parakeets occur-

ring in the south-eastern parts of Continental Asia are

few, compared with those which occur in the eastern

Archipelago, and these latter again are few as com-

pared with the Australian ones. Some of them in

both countries are very handsome birds.

Flat-tailed Parakeet (P. platurus], is one of the

species of the Oriental Islands. It is greenish ash-

colour on the upper part, and brilliant green on the

head and neck, surmounted by a coronet of bluish

ash, with a large red spot in front of it, and it has a

half collar of orange on the neck. The lesser coverts

of the wings are grey, and quills green. The inter-

mediate feathers of the tail are green, and have a

portion of the shafts without barbs, and much longer
than the other feathers. The under part is yellowish

green, and the bill and feet brown. The length is

about eleven inches.

Lichtenstc'nis Parakeet (P. Lichtensteinu), is an

Indian species of rather portly dimensions, being
seventeen inches in length. Its general plumage is

green, with the top of the head blue, and the hind part
of the neck and belly black. The flanks and tips of

the quills are yellow, the bill red, arid the feet black.
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Latham's Parakeet (P. Lathami), is an Australian

bird, only eight inches in length. The general plumage
is shining green varied with bluish, on the head. A
small space round the eye, the bastard wing, and the

upper coverts of the tail, are red, with bluish borders

to the feathers, the under tail coverts are yellow. The

greater wing coverts are blue, some of them bor-

dered with white. The under coverts are yellow, the

bill and feet are brown.

Many-coloured Parakeet (P. multicolor], is also an

Australian species, about eleven inches in length.
The upper p:-irts*are green, passing into olive on the

back. The front is yellow, the middle of the cheeks

red, the shoulders orange, arid the bastard wing and
under coverts of the wings blue. The quills are black,

with blue at their outer margins. The tail feathers

green, variegated with bright blue and black, the belly
is reddish yellow, and the bill and feet ash-colour.

yew Zealand Parakeet (P. Xone Zclandice), is

green on the upper part, and the same on the under,
but a shade lighter. The crown of the head, the

eye-spots and the sides of the rump are red. The

quills are blue on their external edges. The length
about nine or ten inches.

Such are a few of the wedge-tailed parakeets by
way of specimens ; and though we were to go through
the whole of the long list, we should be able to give
but little information further than an enumeration of

mere varieties of colour. From the structure of their

wings and tail, and the comparative lightness yet
firmness of their bodies, we have every reason to

believe that these are birds which act their part in

nature with no inconsiderable energy. In point of

disposition they appear to be intermediate between
the maccaw parakeets, and that subdivision of the

eastern parakeets which have the produced feathers

in the tail ; being less wild and fierce than the former,
and less gentle than the latter. They are not birds

of much resource, neither are they capable of much
education. We are but little acquainted with the

use of them in wild nature, but from their numbers and
their general distribution, we must presume that their

use is considerable.

PARROTS. The parrots, properly so called, are in

some respects the most interesting birds of the whole

family. They are by no means the handsomest,
either in their forms or in the colours of their plumage.

They are, however, the most dexterous climbers, and
some of them at least are the most susceptible of being

taught to articulate words. (The general characters

which distinguish them from the rest of the family are

but few in number, but they are well marked and

easily observed. They have the tail short and squared
over at the extremity ; the bill very stout, and greatly
hooked in the upper mandible ; the face entirely
covered with feathers, and the body thick and strong,
an<f very muscular. Their tarsi are short but stout,

and they have great action with the toes as well as

with the bill. There is much oblique motion at the

articulation of the toes, so that the foot can be turned

almost directly outwards, and for this reason they are

but ill adapted for walking on the ground, but their

climbing is very dexterous and amusing. They are,

properly speaking, tree birds, and use their wings
much more in leaping from branch to branch, v hen
the distance is too great for the stretch of their bill

and feet, than they do in flying far distances ; but they
can fly when necessary, though not very rapidly, or

very far upon a stretch. Among the branches ot the

trees their wings are very clever, and ready to act in

a comparatively small space. Their plumage is of an

exceedingly firm texture and difficult to be ruffled
;

and the feathers of the neck are also firm and closely,

individually rounded off at their extremities, and

overlaying each other like distinct scales. This

structure of plumage adapts them well for scram-

bling over among the leaves and twigs of trees,

where they have their constant habitation, and find

the greater part of their food. As is the case with

the members of some others of the subdivisions, the

parrots are but ill defined. The greater number ol

them are natives of tropical America, where the trees

furnish them with an ample supply of food. There
is one, however, which is a native of Africa, though
there are some distinctions between it and the Ame-
rican ones, in the air of the body, the form of the bill

and head, a certain portion of the face being naked,

the general tint of the plumage, and several othei

characteristics. Of the species enumerated in many oi

the catalogues, some are doubtful, and others belong
to different sections of the family. On this accounl

and also in order to keep our notice within limits as

moderate as possible, we shall advert only to two oi

three of the leading ones ; and as most people are fami-

liar with them, even they will not require much notice.

Common Gity Parrot (P. erythacus). This bird

has but little to boast of the gaudiness of its plumage
being clad in sober grey with the exception of the

tail feathers which are red ; but still it is the parrot

par excellence with those who are fond of the loqua-

city of these birds after they have been taught to

speak. The whole plumage is soft ashen-grey, ap-

proaching to smoke colour, with the exception of the

tail whicli is red, and sometimes brownish, the belly
which is whitish, and the tips of the quills which are

blackish ; the naked space around and in front of the

eye is whitish, and appears to be covered with a scaly

powder, which the bird is very fond of having dis-

turbed by gentle scratching; the bill and feet are

black or blackish, contrasting pretty strongly with the

sober colour of the general plumage. This bird, how-

ever, differs from all the American ones, which ought

perhaps to be considered as the typical parrots, and
also from the greater number, if not the whole, of the

short-tailed birds of the parrot family, which are found

in the eastern countries, in not having the slightest
trace of green, or indeed any tendency to green, in its

plumage. Some specimens have part of the feathers

brownish, and others have them inclining to red ; but

we believe that no instance has occurred in which any
trace of green, of blue, or of yellow, has appeared
upon them. If difference of appearance, difference

oi colour, difference in the shape of the body, and oi

the head and bill, are to be considered a sufficient

ground of generic distinction ; then it is clear that

this bird ought not to be placed in the same genus
with the green parrots of South America. It is a

native of western Africa, where it inhabits the thick

forests in the richer parts of the country, and is un-

derstood to subsist entirely on wild fruits. Its man-
ners in a state of nature are but little known, as is the

case with every bird of the tropical forests. It is

understood, however, to nestle in the holes of decayed
trees, and seek no materials for its nest except the

powder into which the wood has been reduced by
the progress of natural decay, or the ravages of the

wood-devouring insects. We are not sure that this

part of its economy has been much observed in the

C C 54
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wild state, even by the natives of those districts in

which itabounds ; but the nesting place, and materials

which it has selected in confinement, afford a sort of

proof that the dust of the decayed trees is the only
substance on which the eggs are deposited. The
bird is of very gentle disposition, easily tarried, and

by no means impatient of captivity ; and, like other

birds which are not over excited in this state, it is

sometimes bred. Buffbn mentions a pair which for

five years successively brought up their young in

France; and preferred to every other plaoe a cask

partially filled with sawdust, which is as near an ap-

proximation to a tree which has been hollowed by the

depredations of insects, and only a small portion of

the exterior left sound, as can well be supposed. The

eggs are described as being four in number, of a white

colour, and about the size of those of a pigeon. One
of the smallest-sized pigeons is indeed the European
bird which is most nearly equal in bulk to the grey

parrot.
The bill of this parrot, though differently formed

from the bills of the American parrots, is an exceed-

ingly powerful instrument. In the course of this

work we have had occasion to remark again and

again, that dark-coloured bills and claws are always
the most firm and compact in their structure ; and the

strength of the grey parrot's bill is a practical proof
of this. It is true that it is not quite so mischievous

in the use of its bill as the green parrot ; but the bill

is a very efficient feeding instrument. The internal

part of the hook of the upper mandible is very much

roughened ; and the ridges on the interior part of the

palate, which occurs in all the nut-cracking parrots,
are very firm, so that the bird can use the bill very

readily in breaking the hardest shell of a fruit which

the gape will admit within it. The foot, too, is capa-
ble of being used partially as a hand ; and the bird

ean support itself upon one foot, while the bill and

the other foot are jointly engaged in preparinsr the

food. The bill indeed in this, and in several others of

the species, partakes something of the nature of a pair
of grinding jaws ; for the food can be worked about

in it, and held in its place by the tongue, until it is

reduced to small portions. In doing this, however,
there is a sort of deficiency in the absence of lips ;

so that when a parrot has to practise much of its

peculiar kind of mastication, a considerable quantity
of the food is lost, as the bird is quite incapable of

picking up small fragments.
There are various accounts which appear to con-

firm the fact that this parrot is a very long-lived bird.

Instances have been recorded of individuals which

have lived in captivity to the age of fifty, of sixty, and

even of a hundred years.
Le Vaillant gives an account of one which had lived

thirty-two years with a gentleman, after having been

previously fortv-one years with his uncle, and it came
into the possession of the latter as a full-grown bird,

though of what age is not known. Altogether, how-

ever, it may be presumed that this specimen could not

have been less than eighty years old at the time when
it was seen by the naturalist. It had then lost its

sight, and what may be called its memory ; which lat-

ter, by the way, is a necessary result of the loss of

sight. It was quite lethargic, speaking none and

moving little ; but it was respected on account of the

length of its former services, and it was kept alive by
biscuits soaked in Madeira wine. In the days of its

prime it had been a prince of parrots, for it was capa-

ble of speaking many sentences, calling the servants,

fetching a pair of slippers, and performing various

other sayings and doings. In the sixtieth year of its

confinement, its aptitude appeared to be in a great
measure gone ; for it not only never afterwards learned

to articulate any new phrase, but very speedily for-

got those of which it had previously learned the arti-

culation, or jumbled them together in an incoherent

manner, the same as is done by human beings when

they have fallen into the dotage of old age. Till the

sixty-fifth year it continued to moult regularly every

year ; but at that time the red feathers of the tail

were shed, and replaced by yellowish-white feathers,

after which the bird moulted no more, but continued
in the same identical feathers to the end of its life.

It must not be supposed that this loss of capacity
and memory on the part of this parrot was the

slightest evidence of anything in the least resembling
mind. On the contrary, they serve to reprove us for

an inaccurate expression which we sometimes apply
to human beings, when the display of the mind is

rendered less conspicuous by the decay of the body.
We are accustomed to say, in the case of such a per-

son, "the mind is gone ;" but nothing can be more
erroneous. From its very nature the mind cannot

undergo decay, and as the physical body is the in-"

strument by means of which the mind takes cog-
nisance of the physical world, it is quite evident that

the mind must be controlled by its medium of per-

ception ; and that which we call a derangement of the

mind, is, in reality, a derangement of the body, whe-
ther the derangemen tbelongs to the class of madness
or of dotage.
The grey or ash-coloured parrot not only learns

to articulate clearly, and to whistle tunes with great

accuracy both of tone and of time, but it is capable of

playing a number of tricks which show considerable

skill, though by no means equal to those performed

by a well-trained dog. We can only afford room for

a sentence or two more on the manners of this highly-

interest'mg bird ; and we shall give these in a quo-
tation from Buffon. A grey parrot

"
being instructed

on its voyage by an old sailor, had acquired his harsh

hoarse voice so perfectly, that it was often mistaken

for him. Though it was afterwards given to a young
person, and no longer heard the voice, it never forgot
the lessons of its old master, and it was exceedingly

amusing to hear it pass from a soft pleasing voice to

its old hoarse sea tone. This bird has not only a

great facility in imitating the voice of man, but it. also

seems to have a wish to do so ;and this wish is shown
in its great attention, the efforts which it makes to

repeat the sounds it hears, and its constant repetition of

them ; for it incessantly repeats any words which it has

just learned, and endeavours to make its voice heard

above every other. One is often surprised to hear it

say words and make sounds which no one had tanght

it, and to which it was not suspected to have listened.

It seemed to practise its lesson every day till night,

beginning again on the next morning. It is while

young that it shows this great facility in learning; its

memory is then better, arid the bird is altogether
more intelligent and docile. This memory is some-

times very astonishing, as in a parrot which, as Rodi-

ginus tells, a cardinal bought for one hundred crowns

of gold, because it could repeat correctly the Apostle's
creed ; and M. de la Borde tells us of another which

served as chaplain to the vessel, reciting the prayer
to the sailors, and aftcnvards repeating the rosary."
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It is probable that there arc many varieties of this

species of parrot in size as well as in colour, and they

appear to be very abundant in the forests of the

richer parts of western Africa.

Common Green Parrot (P. Amnzonius). This is the

favourite thick-bodied and short-tailed parrot of South

America : but it should seem that there are many
more varieties of it than there even are of the grey

parrot. The colours of the one in greatest request
are as follow : the bill blackish, the irides yellow,
the forehead bluish ; the head and throat yellow, but,

with bluish margins to the feathers ; the general

plumage bright green, inclining to yellowish on the

back and the middle of the belly; the bastard wing
red, the quills more or less mottled with green, black,

red, and yellow, and the tail of nearly the same colours.

It is, however, subject to great varieties of colour,

some being almost entirely yellow, some brownish,

and some yellow with red margins to the feather?. It

is not very well ascertained which of the varieties is

most remarkable for its colloquial powers, but the

green one is the one which is most frequently seen

in Europe, and it is one of the most easily procured
of all the parrots. It is rather docile, and not dif-

ficult to be taught to articulate ; but it is rather mis-

chievous in the use of its bill in pulling its cage to

pieces, destroying furniture, and performing various

other mischievous operations. The parrot which we
mentioned in a former part of this article, as piping
the boatswain's whistle, and giving the word of

command, belonged to one of the varieties of this

species.
Green parrots of this species, or of others nearly

resembling it, are found in vast numbers in tropical

America, and especially in the rich woods which fringe
the valley, of the Amazon. They generally congregate
near the margin of the waters, and lodge in the man-

groves and other aquatic trees, where food for them is to

to be had at all seasons. They are much less frequently
on the wing than the maccaws and other long-tailed
raes ; but they sometimes make their appearance on

plantations near the woods, where they commit very
serious depredations by mangling and destroying ten

times the quantity that they eat. In a state of nature

they are strictly vegetable feeders ; but when kept in

confinement and treated artificially, they show a parti-

ality for animal food. Such food, however, if taken in

any quantity, does not agree with them, it stimulates

their digestive organs too much, and thereby injures

their health. -This is the case with all animals which

naturally feed upon vegetables ; and we believe that

the converse holds good, and that vegetable food in-

jures an animal naturally carnivorous, by stimulating
its digestive organs too little.

The chief disease, however, to which these and all

the other habitually climbing parrots are most sub-

ject, when most closely confined in cages, is a sort of

gouty affection of the feet, obviously arising from too

little exercise being afforded for organs which nature

formed for very constant and very laborious action.

When one of those parrots is described, all may be

said to be described, with the exception of mere size

and colour ; but still we shall give a very brief notice

of another one.

F<-stioe Parrot (P.festivus). This is an inhabitant

of the same country with the common green parrot ;

but it differs so much, that it is well entitled to rank

as a distinct species. It is larger than the other,

measuring about fifteen inches. Like that, it is a

irrecn parrot, but the green is generally clouded with

white, and there are other differences. The bill

inclines more inwards at the tip of the lower man-

dible, and it is flesh-coloured ; the nostrils are very

conspicuous, placed in a cere at the base of the bill
;

a red streak extends from the nostril to the eye, and

a very narrow one across the forehead, just above the

cere ; over and behind the eyes the feathers arc

glossed with bright azure ; the external webs of the

quills are deep blue, and the lower part of the back

and rump are dark red ; the tail is the same coloui

as the body, except the margins of the external

feathers, which are blue, and a red spot near the base

of each feather, except the two middle ones. When
we speak of the tail of a parrot being squared over

all that is meant is, that the feathers are of equal

length, for each individual feather in the tail and the

wings, and their coverts, has its tip rounded off, and

a firm and well-defined outline ; and the clothing-
feathers generally have their terminations flat circles.

It is this peculiar form of the feathers which prevent*
them from being ruffled while the birds scramble

about among the branches in the performance ol

their natural avocations. All those South American

parrots are understood to nestle in the holes of trees

and to produce four white eggs in each hatch. The

young, when they first break the shell, are white

callow, and naked, and they arc first covered with

down before their plumage begins to appear. The

parent birds, therefore, require to feed them for a

considerable time, and they do this with great assi-

duity and attention. The pair have also a stroii"

attachment for each other, independently of the IIU-IT

fact of pairing ; and, indeed, parrots of all kinds are

remarkably attached to their own species. It is thi.--

attachment which is the foundation of such teaching
as they admit of ; because those who attempt to teach

parrots to articulate words, or to do anything cl-fe,

alwajs begin by endeavouring to gain their favour.

The anecdotes which are told of these birds are

very numerous, and some of them have the appear-
ance of being rather wonderful, but they are all easily

explainable on the principle of common animal

conduct without the slightest reference to the posses-
sion of reason or intellect. We shall not repeat any
of the anecdotes, but proceed to another section ol

the family ; remarking, as we pass, that there arc

several genera of short-tailed birds, approaching the

parrots in size and resembling them in manners,

which authors have described as different genera, it

not groups, though it is not easy to arrange them in

a manner quite satisfactory. We shall just mention

one or two, which are so differently named and

classed by different authors.

Grand Lory of Latham (P. grandis, Kuril). This

is a bird of the eastern islands, and though not

perhaps entitled, in strict propriety, to hold a place
in the same genus with the parrots of Africa or of

America, it is still more of a parrot than a lory,

having the powerful bill and the fruit-eating habit of

the former. No doubt it is a red bird, and the lories

are, generally speaking, red ; but colour is only a

trivial circumstance. The bill and feet are black,

the upper mandible of the former arched and rounded
in the culmen ; the nostrils are hidden by the feathers

at the base of the bill ; the irides are yellow, and the

cheeks completely feathered ; the head and upper
neck are rich crimson ; the lower neck behind, the

scapulars, the back, and the coverts of the wings and
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tail, arc scarlet, but with a dash of purple ; the

bastard wing and tlic primary quills arc bright violet

blue, the coverts of the latter being tipped with

yellow, which is also the colour of the lower side and
coverts of the tail ; the fore neck, breast, and anterior

part of the body, are clear lilac purple ; the length of

the bird, when full grown, is about fourteen inches,
which makes it about the average size of the green
parrots of South America, but it is a much more

splendid bird in its colours. The young have the red

parts mottled with green, which mottlings disappear
as the birds approach to maturity.

Various other minor distinctions are made such as

the absence of the projecting angle or tooth on each
side of the upper mandible, or the tail still shorter

than it is in the typical parrots, and not reaching so

far as the closed wings. The absence of the tooth

denotes a bird living upon rather softer food, or, at all

events, food in softer envelopes than that of the

species which have the tooth ; just as the carrion-

feeding vultures have no tooth in their bills, while the

falcons, which kill their prey, and eat it as soon as

killed, always have the bill'toothed. The short tail

would seem to indicate a bird less disposed to ascend-

ing and descending than those which have the tail

more produced ; and the birds which have this

structure are generally of powerful wing and lofty

flight. We shall notice one as a specimen.
Robart Parrot Latham (J. Le Vaillantu). This is

an African species, and appears to be a migrant bird.

It occurs on the eastern side of Africa nearly as high
as the Cape, but we believe

t
not in the vicinity of

Cape Town. The ground upoil which it is principally
found is a wild country, subject to very heavy rains

at one season of the year, arid scorching drought at

another. The naturalist after whom it has been
named was its original discoverer, and he has given
an account of its manners. It comes into those high
latitudes of Southern Africa, during the warm and

dry season, in large flocks ; and appears to move
northward, nearer to the equator, when the rains, and
the evaporation thence arising, have reduced the

temperature of the mountain forests. On their pas-

sages these birds fly at a great height, but are very
clamorous withal in their flight, as is"'%he case with all

the discursive species of the parrot family. The
screams which ; they then utter are their call-notes,

and, like the rest, they appear to be social birds, and
much attached to each other. They migrate south-

ward for the purpose of rearing their broods ; and,

though each pair seek their own hollow tree for this

purpose, a sort of intercourse is kept up among the

whole. They are laborious birds, and regular withal

in the distribution of their time. As soon as the sun
rises they assemble on the tops of the trees, and

spread themselves out to the morning sun for the

purpose of evaporating the dews of night from their

plumage. When this is done, they proceed in quest
of their food, which is wild stone-fruit, of which they
eat the kernel only. They continue at this feeding
till about eleven o'clock, and then they resort to the

waters, from which they are never very far distant,

in order to enjoy the luxury of a bathe. This being
done, they betake themselves to the close shade of

the trees, in order to take their scista, during the heat

of the day, which they enjoy with the utmost sllfence :

but, though they are silent, they are watchful ; for if

the report of a musket, or any other loud and'iiHusual

Bound, is heard, the whole arc very speedily on the

wing ; and though, previous to the report, one Would
not suspect a single bird to be present in the trees,

yet, the instant that it is heard, they rise in such
numbers as to fill the air ; screaming in loud and harsh

tones, and flying with great rapidity. If undisturbed,

they remain quiet during the mid-day, btit come out

again in the evening for the purpose of going in

quest of their second meal, for they appear to take
two regular meals in the course of the day. On their

feeding excursions, and also at their morning bathe,

they are usually in rather small parties ; but, when

supper is over, they assemble in much greater num-
bers, and proceed to bathe again. On their evening

assemblings they appear all glee and hilarity, and

literally exhaust the echoes with their screaming.
Then, when they proceed to the pools and streams

to the pools especially, for few streams run in

Southern Africa during the dry season they tumble
and sport about at the edge of the water, and splash
and play in a very animated manner. When this

assembly breaks up, the pairs proceed
'

together,
and every pair to their own hollow tree for the night ;

but they assemble again at sunrise, and the occupa-
tions of one day are simply a repetition of those of

another. From this account which Le Vaillant gives
of their daily occupations and we should suppose
that there is no reason to doubt his veracity it is

probable that those birds which breed during the dry
season, in countries where the season is very dry, do
not require to sit upon their eggs during the day,

though they must do so during the night, in order to

protect them from the dews, which form so heavily in

those countries, and occasion such a reduction of

temperature during the night. Upon turning to the

article OSTRICH, the reader will find some remarks on
the incubation of those birds which deposit their eges
in the free air on the naked sand ; and it is not a
little satisfactory to learn, that birds which build in

the holes of trees, in countries having the same
character of seasons, follow a practice nearly similar.

These birds agree with the typical parrots in hiving
four white eggs about the size of those of pigeons,
and both the male and the female are equally atten-

tive to the nest. The young, on their first appearance,
are quite naked, but they speedily receive a covering
of greyish-coloured down, though six weeks elapse
before they are in plumage. During all this time

the old birds feed them with great assiduity, and

appear to have the greatest affection for them.

These are highly interesting birds, from the regu-

larity of their manners ; but the colours of their

plumage are not very striking. The head, the neck,
and the breast, are dull olive green, darker on the

upper part of the head, and marked by a black streak

from the gape to the eye ; the lower neck, the

scapulars, and the coverts of the wings, are brownish-

black, with green borders to the feathers ;
the rump,

the belly, and the tail-coverts, both upper and under,
are bright green ; the turns of the wings, and the

feathers on the tibiae, are bright reddish-orange ; the

quills and tail-feathers are brownish-black, glossed
with green ; and the naked parts of the feet and
toes are grey. The active and regular habits of these

birds give them a higher degree of interest than is

possessed by those species which are habitually
found in the same trees ; and it would be very
desirable to know to what regions they migrate when

they quit Southern Africa during the rainy season.

Unfortunate!}', however, we have no information upon
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this point ; neither are we well informed as to the

conduct of the birds in a state of domestication.

The next subdivision of short-tailed parrots to

which we have to advert, consists of birds of very
small size, but of great beauty and elegance. Systematic
writers have bestowed upon them the generic or sub-

generic name of Agapttrnis, the literal translation of

which,
"
love-birds," is their common English name.

They are not numerous in species, at least as hitherto

discovered ; and, altogether, they are rather rare

birds, though we believe some of them are, or at all

events lately were, in the collection of the London

Zoological Society at the Regent's Park. But it is

to be regretted that, notwithstanding all their zeal

and all their science, the managers of that society
have placed their splendid collection of live animals

in one of the very worst situations for natives of

tropical countries, whether birds or beasts, that could

possibly have been selected. Their gardens are on a

most retentive part of the London clay ; and hence

the climate is more trying to the constitutions of

animals of dry and warm countries than if the gardens
had been situated in Orkney. The matter is now

beyond cure, however, because the gardens are

established, and yield a profit as a mercantile specula-

tion, which the author of this article believes was the

first object in their establishment, notwithstanding the

pain, disease, and death, which the damp and chilling

atmosphere over the clay inflicts upon the'unfortunate

captives. En passant, we may perhaps be allowed to re-

mark, that here is a strong feeling of the merchant run-

ning through all those establishments in the British

metropolis, which profess to have for their object the

advancement of science, and which furnish specimens
of nature, or gimcracks in art, to feast the eyes of the

wondering multitude. The pretended science may
be zoology, or anything else ; but the real and sub-

stantial end is that of obtaining from the visiters as

many shillings as possible. This is a disgrace to

science and a shame to England ; and every man
who loves knowledge, and the honour of his country,
should assist in setting the brand of infamy upon it,

and putting it down. But we must leave this most

unlovely subject, and advert for a little to the love-

birds.

We shall only notice two species, and they are

both about the same size, or at least not greatly dif-

ferent from each other ; the one is a native of the

eastern islands, and the other, we believe, of Africa,

the African species being the smaller and handsomer
of the two. The one of these is about six inches in

length, and the other not more than five., Their forms

and their bills are exactly those of the larger parrots ;

but there is a difference in the texture of the general
or clothing plumage of their bodies. The feathers in

it are not formed into distinct scales, as they are in

the large parrots, but close and resembling smooth
and flat fur, like the feathers of other small birds.

Their wings are rather short, and not so pointed as

the wings of parrots ; their tails are also rather short,

and round at their extremity, but they are propor-

tionally broad. Little or nothing is known of their

habits, though we can infer that they must be very

short-flighted birds ; while the breadth and power of

the tail show that they must have great power of

ascending and descending.
Molucca Love-bird (P. JMulucccnsis). Though

named after the Molucca group, or indeed after Ma-
lacca, by authors, it is probable that this pretty little

bird is pretty generally distributed over the Eastern

Archipehigo, though it is a bird which keeps close in

the forests, and is in consequence very seldom seen.

We must not wonder at those very small parrots

keeping very constantly in the trees ; for the very
smallest birds of our own country, the Reguli, or

crested wrens, have the same habit ; and so close do

they keep to the trees that one species, the red or

fiery-crested, was never supposed to be a British

bird, until a cat made the discovery some few years

ago. The species of love bird in question has the

head, rump, and upper tail-coverts blue, and the back
blackish grey ; the upper wing-coverts are bordered
with yellow, and the under sides of the wings are red ;

the front part of the cheeks and the hind neck are

whitish ash, and all the under parts yellowish ; the

bill is red, and the feet grey. The total length of

the bird is six inches.

Van Swindcrn's Love-bird (P. Van Swindernianus) .

This is the species known by way of eminence as the

love-bird. It is an exceedingly beautiful little crea-

ture, only about five inches in length, and understood
to be a native of Africa ; but it is a rare bird, pro-

bably from the difficulty of getting a sight of so small

a creature in the close foliage of the trees, which

foliage it very much resembles in colour. Its head is

thick and strong for its size, indicating the presence
of powerful muscles for working the bill. The bill is

deep chestnut brown inclining to black, and formed
for the most powerful action in proportion to its size ;

the upper mandible is very much arched, and the

sharp tip projects far over the extremity of the under
one ; the upper mandible is strengthened with mar-

gins, and, though it is not decidedly toothed, it has a

flexure in the outline which amounts nearly to the

same thing ; the top of the head, the cheeks, and the

neck are beautiful green, terminating in a half collar

of pure black on the back of the neck, which ends in

a point on each side ; beneath this there is a collar

of greenish yellow, which barely meets behind, but

forms a pretty large gorget on the throat and upper
part of the breast ; the back and wings, and also the

under part, are of a pleasant green, though less bril-

liant than that on the head, and having a slight
brownish or purplish tinge on the middle of the back ;

the quills are black in the middle, with broad green
borders ; the middle tail feathers are blue ; the re-

maining ones are red at their bases, then crossed by
a bar of black, and afterwards dull green at the tips ;

the rump and upper tail-coverts are bright blue, but

when the wings are closed they are scarcely seen ;

the tarsi and toes are blackish grey, and they are

strong for the size of the bird. Nothing has been

hitherto observed of the nest of this beautiful little

creature, or indeed of any of its domestic habits.

From their conduct in a state of captivity, however, it

is clearly ascertained, that their attachment to each

other is extreme ; and it is on this account that they
have obtained the name of "

love-birds." They are

not the only members of the parrot family which
evince a strong attachment for each other, for this is

shown by many of the other species. But the love-

birds are characterised, more strongly perhaps than

any of the others, by appearing to live not so much
for themselves as for their companions. If two are

placed in the same cage, the one of them will not eat,

or drink, or bathe, or rest on the perch, or do any
one thing, unless the other does the same ; and if a

portion of even the most favourite food is given to
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the one, and none given to the other, that one in-

stantly divides it fairly with its companion. This is

a beautiful instinct ; and perhaps it is not so strong
in any other department of nature, as among the

smaller members of the parrot family. In many ani-

mals we find other instincts, the strength of which we
cannot fail to admire ; but this is one with which we
are not only delighted, but from the example of which
\ve may actually learn to

" love one another."

In the southern islands of the Pacific there are

some members of the parrot family which retain the

general shape of the parrots properly so called, and
have the tongue large and fleshy like them, though
the bill is differently formed, arid the muscles which
work it are less powerful. We shall mention only
one of these, because much is still wanting before we
can correctly determine what difference of hubit is

associated with the different structure of their most

important organ, the bill.

Nestor (P. Nestor). This bird is a native of New
Zealand ; and it is almost as anomalous in the parrot

family as some others of the New Zealand birds are

in the families to which they are most nearly allied.

It may possibly exist in Australia, and in some of

the adjoining islands, but in the meantime we must
consider it as a museum bird. Its geiu'ral plumage
is sombre compared with that o the parrots. Its

head is more slender, its bill more elongated, and
the upper mandible straighter ; but it is about the

size of the larger parrots, and in the character of the

feathers it is dressed in a parrot's plumage. It is

ab'out fifteen inches in length ; and the general colour

of the plumage is reddish, passing into bronze in

some parts, and into yellow or orange in others.

The bill is lengthened, the upper mandible compressed
and hooked at the tip, furrowed on the under side to

receive the lap of the under mandible, which is com-

pressed and but slightly convex in its outline. The

wings are both long and broad ; and the tail is of

mean length, strongly fortified by coverts, square at

the end, and having the points of the shafts of the

feathers extending a little beyond the webs. The
bill is brownish grey, with the tip of the upper man-
dible dusky; the front and top of the head are mot-
tled with greyish white in different shades, with a

trace of green ; the cheeks and upper sides of the

neck are yellow and red, and the feathers small and
loose ; the remainder of the neck and the under parts
are dull red, with brownish green margins to the

feathers
;
the upper and under coverts of the tail are

deep red, and the wings and tail feathers are brownish

green. Inhabiting a colder latitude than the typical

pairots, this bird is less brilliant and more mottled in

its plumage ; but little or nothing is known of its

habits.

All the varieties hitherto enumerated have the bill

and tongue so formed as that they can subsist chiefly

upon fruits, though it is probable that the last-men-

tioned one lives in great part upon farinaceous roots.

There still remain a sort of two sections of the family
which have the bill constructed for this purpose, but

which differ from all those already mentioned in other

particulars. They are chiefly natives of Australia,

though some have been observed in the islands

farther to the north and east. The most strikingly
beautiful and characteristic section are, ,

COCKATOOS. These are very handsome birds, ele-

gant in the form of their bodies, and with beautiful

crests, which they can erect or depress at pleasure. I

They arc also birds of very gentle disposition, easily

tamed, very susceptible to kindness, capable of a good
deal of obedience, and not so prone to gnaw and do
mischief as the marcaw and parrots. They are not,

however, capable of learning to articulate words with

any thing like perfection, or even at all in most of
the species, though they enunciate very distinctly the

word "
cockatoo," which has been adopted as their

general name. There are as many known species of

them as eleven or twelve ; but we must content our-

selves with a mere notice of one or two.

Great Wfnte Cockatoo (I', cristatus). This is a large
and handsome bird, seventeen inches in length, and

nearly as heavy as a common fowl. Its general plu-

mage is while, except the primary quills and the

outer feathers of the tail, which are sulphur-yellow
on the middle of their inner webs. The bill is black-

ish, and the cere at the base of it is quite black ; the

irides are dark brown; the crest is five inches in

length. It is a native of the eastern islands, and is

often exhibited in Europe, where its manners are

amusing, though its articulation is confined to the

word already mentioned.

Red-crested Cockatoo (P. Moluccensls). This spe-
cies is the same length with the former, but rather

stouter ; and it is a particularly handsome bird, though
more shy than its congener with the white crest. It

can hardly be taught to articulate words, but it imi-

tates very readily the voices of various other animals.

Its bill is bluish black, with a black cere ; the irides

are deep red ; and the feet are leaden-grey, with

black claws. The general plumage is white, but

glossed over with a general blush of rose colour.

The tuft, which can be either depressed over the

hind head or erected, is very large, the feathers being
six inches in length. Some of the feathers are orange
on the under sides, and the middle feathers are red.

It is a native of the eastern isles as well as the former,

but it is a hardy bird, and bears easily the climate of

this country.
Banks s Cockatoo (P. Eanksit). This is a large

and very splendid bird, measuring seven and twenty
inches in length, though a considerable portion of

that is occupied by the tail, which is much longer
than in most of the cockatoos. Some authors have

made it the type of a separate genus ; and it certainly
has peculiar characters. The crest, when in a state

of repose, lies flat and concealed ; and the upper
mandible is so much hooked that the tip of it ap-

proaches near to the throat, while it is so broad that

it almost conceals the under one. The bill is yel-
lowish blue, the feet black, and the irides red. The

prevailing colour of the plumage is black; but the

cheeks and a portion at the base of the crest are

mottled with yellow, and there is a tinge of yellow

spotted over the under part. The wings are of the

same colour with the general plumage-, and so are

the two middle feathers of the tail ; but the lateral

feathers, though blackish at the base and the tips,

have the middle crimson, crossed by five or six burs

of black. This bird is, however, subject to consider-

able varieties. It is a native of Australia, where it

appears to be rather a rare bird, as but few specimens
of it are brought to Europe.

Three-coloitr-crested Cockatoo (P. ). This

is rather a rare bird, but it is one of singular beauty,

especially in the crest, which consists often principal

feathers, five on each side, pointed, and standing apart
from each other when erected. It is about eleven 01
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twelve inches in length. The general colour of the

plumage is white, variously shaded with reddish

chestnut, which is very deep on the under sides of I

the winirs. The bill and feet are pale grey, and the
'

irides bright reddish brown, showing very conspicu-

ously hi the comparatively pale plumage with which

the eyes are surrounded. A row of feathers over the

l;:;s<> of the upper mandible are scarlet, but the re-
j

mainder of the plumage on the forehead is of the
]

general colour of the body, the feathers being elon-
j

gated, and running a species of coverts over the bases of i

the principal crest feathers. These crest feathers are

first bright brick red, then yellow, then bright red
|

again, and ultimately white for the last half of their

leiiifth, where they" are lancet-shaped. This is an

exceedingly handsome species, but unfortunately

scarcely any thing is known of its history.

It is generally understood, however, of this and of

all the other cockatoos, that they nestle in holes of

trees, and have only two eggs in a hatch, which are

white without any markings. They are vegetable

feeders, and flock together after the young are hatched,

ut which time they levy pretty severe contributions

upon the crops of the colonists inland from Sydney.
Tliev are wary birds, and place sentinels, as appears
to be the case with all the ranging members of the

parrot family ; but the colonists shoot the young of

various species in great numbers, and hold them in

considerable estimation as game. So few particulars

are known, however, with regard to the general habits

of this interesting division of the parrot family, that

there are not materials sufficient for forming even a

guess at their use in the economy of nature, or the

kinds of localities for which they are peculiarly
ud ipted.

Resembling the cockatoos, in so far as having a

crest upon the head, and partially also in the shape
of the body, there are one or two species which in-

habit the oriental islands, more especially New
Guinea. Their habits in a state of nature are

little known ; but the form of the tongue leads us to

conclude that they must be different from those of

all the decidedly frugtvorout members of the parrot

family ; for all of these have the tongue thick, fleshy,

loni>, and smooth or simple at the extremity. The

species to which we now allude have the tongue
small, in the form of a little horny gland, surrounded

bv a sort of capsule, and supported upon a cylindri-

cal peduncle of some length. From this slenderness

of the tongue, as compared with the typical parrots,
these birds have got the name of Microglotsus, or

little tongue ; though what particular purpose this

singular form of tongue answers in their economy has

not been ascertained. We shall notice only one of

them.

Goliath Araloo (P. atemnnts). This is a very

large bird, one of the largest, if not the very largest,
of all the parrot family ; and its aspect is rather re-

pulsive. The general colour is blackish, with a dash

of purple toward the head, and of green on the wings.
A large space around the eye is covered with a naked

bkin, wrinkled, and of a red colour ;
in the midst of

which the brownish yellow iris glares out in rather a

formidable manner. The head is furnished with a

crest of feathers, of slender form, and nearly of the

same colour as the body ; and these feathers the

bird can erect at pleasure, though, when not erected,

they give the head a shaggy appearance. This bird

has been known for more than a hundred years ; but

we arc still in perfect ignorance as to its manners.
We do not even know what it feeds upon ; though
the great strength of its bill, and the decidedly
marked teeth in the upper mandible, lead naturally to

the supposition that the work which it performs must
be of no ordinary kind.

Though, in common with various others, we have

applied the specific epith'et, aterrimus, or the blackest,
to this species, we believe it is not quite correct ; for

there is one still blacker as to external appearance ;

and goliath, the specific epithet adopted by Kiihl,

may be better descriptive of this one. The difference

in blackness does not, however, arise so much from
the tint of the feathers, as from a grey powder which
comes out in considerable quantity between the fea-

thers of this one, and gives them a tinge of its own
colour. The other is a much smaller kind, not above
fourteen inches in length ; and the bill and feet are

rather paler than in this one. Both appear to be
natives of the same countries, and their manners are

equally unknown. It is possible that they may be

merely varieties, or even the same bird ; for it is

stated that the skins which are distributed through
the different museums of Europe, differ greatly in

size, and not a little in the tint of the plumage.
There is another bird, exceedingly little known, and

rarely to be met with except in the most extensive

collections, which has the general air of a parrot, and
a formidable bill, fitted for hard labour ; but in its

bill and head it differs greatly from all the rest of the

parrot family. Wagler has made it the type of a

genus, under the name of Dastiptilus, in consequence
of its head being covered with hairs, rather than with

feathers. It is a bird of pretty large dimensions, mea-

suring about twenty inches in length, and being
stoutly made. With the exception of the upper
part of the neck and the head, the feathers have the

character of parrot's feathers ; and the feet also are

those of a parrot. The bill, however, when seen in

profile, appears to be something intermediate between
those of a parrot and the beak of a bird of prey. It

is of moderate height at the base, and pretty long,
the basal part of the upper mandible being straight,

though the point curves strongly over the lower one,

which is narrow at the tip,
with strong margins, and

fortified with a keel along the middle. This bill and
the shape of the head, together with its being covered
with hair, and not feathers, give this bird a more fero-

cious air than the generality of the parrots ; though
it is still probable that it is a vegetable feeder. The
cheeks and a portion round the eye are brownish ash,
and nearly naked, being covered with only a few hairs.

Above the eye there is a crimson spot, which is co-

vered by hair, like feathers. The remainder of the

head and neck are black, and thinly covered with

feathers of the same kind, which do not conceal the

skin. The tarsi are strong, but very short ; and the

toes and claws powerful. The scales on the tarsi are

not imbricated, as they are in the majority of birds

which live in trees, or on the dry ground ; but reti-

culated, or placed in a net-work of connecting mem-
brane, as they are upon the tarsi of wading birds.

This particular covering of the head and upper neck,
and of the tarsi, certainly points to some peculiarity
in the habits of this bird; but what this peculiarity
is it is impossible to say in the present state of our

knowledge. The form and shortnessof the tarsi, and
tlie decidedly zygodactylic structure of the feet, are

against the idea of the bird being in any respect a
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wader. But farther observation must be made, before

anything can be known respecting it. It clearly

belongs, however, to the strong-billeddivision of the

parrot family, and to those whose general habit is

climbing. The breast, the upper parts, the wings, and
the tail, with the exception of the coverts, are black ;

and the greater part of the wing coverts, the upper
and under coverts of the tail, and the rest of the upper
parts, are crimson. The bird is well furnished for

flight both in the wings and the tail ; and it differs so

much from the mere typical parrots, that a knowledge
of its habits would be very desirable.

There still remains a beautiful and highly interesting
division of the parrot family, more delicate in struc-

ture, and also in feeding, than those which have been
hitherto mentioned. This division comprises all those

birds which are usually known by the name of

LORIES. The birds of this division are all natives

of the east ; and many of them are birds of great

beauty and highly interesting manners. They are,

however, more delicate in their nature than the mac-

caws, parakeets, and parrots ; and, therefore, though
they are abundant in their native 'countries, there is

some difficulty in bringing them alive to Europe ;

and a good deal of care is necessary in order to keep
them alive after they are brought. The name "

lory,"

by which the whole are popularly designated, is, like

the word "cockatoo," the call note of some of the

species ; though neither the one nor the other is

the call-note of all the birds of which it has become
the name.

The members of this division are inhabitants of the

south-east of Asia, the Oriental Isles, and New Hol-
land ; and it has sometimes been proposed to subdivide

them into Lories and Lorikeets applying the former

name to those in which the prevailing colour is red, and
the latter to those in which it is green. It does

not appear that much distinction of character would
follow this distinction of colour ; and, therefore, it is

of iittle practical use, though there is a sort of geo-

graphical distinction between them ; the red ones in-

habiting nearer India, and the green and variegated
ones more toward Australia, and the remote islands

of the Pacific, some of them being found as.far to the

eastward as the Sandwich Islands.

They are all climbing birds, and have the feet as

well adapted for that purpose as any of the parrot

family. They differ considerably in their bill, how-
ever ; and they all, in a great measure, agree with

each other in those particulars in which they so dif-

fer from the rest. The bill is still much hooked in

the upper mandible, and arched in the ridge of the

lower one ; so that any one who sees it, in any one
of the species, would at once pronounce it to be a

parrot's bill. It is, however, much smaller and feebler

in proportion than the bill of a parrot ; and the

form of its acting surfaces points it out as adapted for

a less severe kind of work. It is never toothed,

scarcely ever margined, and the inside of the hook on
the upper mandible has not the rough and file-like

character of that of the nut-cracking parrots. The

strong palatal ridges, which serve as a base of resist-

ance, ngainst which the lower mandible acts when com-

pressing a large nut, are also wanting ; and the whole
structure of the organ points out that the lories could

not by possibility subsist in the same manner as what
one may with propriety call the

" hard-mouthed par-
rots." There is a difference also in the tongue.
With the exception of the microglossi, the precise use

of whose very peculiar tongue is, as we have said, nol

known, the whole of the hard-mouthed parrots, bv
what name soever they may be called, have the

tongue full and smooth at the point, and they use it with

great dexterity in keeping the food against those

parts of the bill which can divest it of its hard

covering. The tongue of the lories, on the othei

hand, is slender, soft in its consistency, more or less

covered w ith projecting papillae, and sometimes those

papillae form an absolute brush at its extremity. We
find the tongue similar to this in those birds of a dif-

ferent order, which sip or suck the nectar or honey
of flowers ; and we naturally conclude that such, in

part, is the use of this structure of tongues in the

lories. The honey of flowers, and the sweet juices
of pulpy fruits are the substances upon which the

lories feed ; and the countries which they inhabit

abound greatly in such substances. The mango, the

mangostcen, the banana, and a countless number ol

others, grow in great profusion in forests of the Orien-

tal Isles, and furnish the beautiful birds of this sec

tion with an ample supply of food, so that they leave

the kernels of fruits to the hard-mouthed tribes, and

'very rarely, if ever, attempt breaking the shell of a

nut. The Australian ones fare somewhat differently
for Australia naturally furnishes scarcely one pulpy
fruit ; and, therefore, the birds of this division, which
inhabit there, subsist chiefly upon the nectar ol

flowers, and have the extremities of their tongues

fringed with longer papillae than the birds of the

eastern isles.

The beauty and elegance of this section of the

parrot family, their geographical distribution, and the

peculiar office which they perform in nature, all tend

to give them a high degree of interest ; and we re-

gret that the space to which we are restricted wil

not allow us to enter into the details of their charac-

ters, either general or particular. We may hint

however, that, in the tails and general forms of the

lories, there are resemblances to several of the divi

sions of those parrots which eat hard fruits. Some
of those which have been denominated lorikeets beai

a slight resemblance to the maccaw family ; others

have the tail short and the body thick, more resem-

bling the common parrots ; and there are also some
which have the body slender, and the two middle

feathers of the tail much longer than the others, ir

the same manner as the arrow-tailed parakeets ; noi

are there wanting some, which, in size and in the gene-
ral form of the body, and even in the colours, have
no inconsiderable similarity to the "

love-birds.'

Under all those shades of difference among themselves

and of agreement with different sections of the nut-

breaking and kernel-eating divisions, they are still,

however, constant to their essential character, namely,
that which determines the nature of their food

; and
we should, perhaps, make as rational a popular dis-

tinction as- any, if we considered the birds already
described as strong-billed parrots, and the lories and
their allied races as weak-billed ones. We must,

however, close our general remarks, and proceed to

mention a few of the species.

P,urple~caped Lory (P. domicelln}. This is a very
beautiful bird, one of the most typical of the true

lories, or those which have a general resemblance in

form to the characteristic short-tailed parrots. There
is a wide distinction in the body plumage, however,
to which it is desirable, and even necessary, to attend.

The plumage of the parrots is all over firm and scaly,
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whereas that of the lories is soft and downy, ex-

cepting on the wings and their coverts. The clothing

plumage of birds is t'.ir from the worst index to their

general habit. A bird of gentle labour always has

the plumage of the soft and downy character, whereas

one which has to rotih it, whether in field or forest,

or in the sky, invariably lias the individual feathers

firmly set. This bird is a native of the eastern

islands, of which it is one of the principal winged
ornaments. Its size is about the same as that of the

grey parrot, namely, between ten and eleven inches

in length. The bill, which is not very large, and has

no notch in the upper mandible, is yellowish orange,
with a blackish cere at the base, in which the nostrils

are pierced ; the feet are dark grey, and the claws

black. The head is flat on the crown, and occupied
as far as the eyes, but not over them, by the cap.
This cap is very dark purple at the base of the bill ;

but passes gradually into very delicate violet, as it

approaches the back of the head. The general plu-

mage of the body is a very fine red, intermediate be-

tween scarlet and crimson, with the exception of a

gorget'of pale reddish yellow, in the form of a crescent,

betwee'n the throat and breast ; but this gorget is very
obscure in some of the specimens. The external

margins of the quills and the lesser coverts of the

wings are deep blue, passing into sky-blue. The
others are yellowish green relieved with lighter. The

primary quills are beautiful blue, and the secondaries

yellowish green ; but, when seen at a little distance,

the whole wing has a green appearance, which, being
the complemental colour of the red on the body,
makes both show oft' to the greatest possible advan-

tage. The feathers on the tibia? are sage-green. The

tail, which is rather large and firm, has its extremity
formed into a very perfect half-oval. The tips of the

feathers are reddish orange ; within that there is a

crescent of deep brown, almost black, and the re-

maining part of the feathers is nearly the same red

as the body, only a little more inclining to purplish
brown. The female bird is less in size than the male ;

the gorget is obscure or wanting ; and there is no

blue in the wings, except a slight mottling along with

green on the margins. Sometimes, however, this

species breaks into coloured varieties.

It is one of the best-tempered and most desirable

of all the parrot tribe ; but it is very delicate, difficult

to be brought alive to Europe, and, therefore, scarce

as a living bird. It never uses its bill in any work of

destruction ; and it is remarkably docile, and highly

susceptible of every species of kindly attention.
"
Lory

"
is its habitual cry, in the use of which it is by

no means sparing ;
and it also articulates tolerably

well, though in a hollow voice ; but it whistles with

great clearness, and very readily acquires a knowledge
of any tune. As its voice, though very incessant, is

not so loud as that of the parrot, it is a very desira-

ble bird for those who are fond of amusing themselves

with such creatures ; but, in consequence of its deli-

cacy, it is high priced, and a good deal of care is

necessary in order to keep it alive in European
climates.

Ceram Lory (P. garnihs). It is probable that

this species obtains its trivial name from having been
first brought from the island of Ceram. It is not,

however, confined tj that island ; for it is found in

others of the Molucco group, and probably through
the Oriental Island-;. In si/.o it very much resembles

the species lust mentioned, namely, lhat of a common

pigeon ; and its manners and delicacy of constitution

are nearly the same. It is, however, subject to very
considerable varieties of colour, oil which account it

is in danger of being described as several species.
The following are the colours which most frequently
occur : the bill orange, the cere and naked circle

round the eyes grey, the irides deep yellow, and the

feet brown. The clothing plumage is bright red ;

but the lesser coverts of the wings are mottled with

green and yellow. The primary quills are deep green
on the outer webs, red on the inner webs, and grey
at the tips. The two centre feathers of the tail have
three colours : brown at the base, red in the middle,
and green at the tips. The next pair have more
than half the length from the base red, and the re-

mainder green ; and the four external ones, on each

side, are red at their bases, violet in the middle, and

green at the tips. Except in colour, this bird re-

sembles the former species very nearly ; and its dis-

position is also very much the same. <

Black-capcd Lory (P. Lory}. This species has

usually been brought from a more northerly lati-

tude than either of the two preceding ones, namely,
from the Philippine Islands ; but whether it is merely
a climatal variety of the purple-cap, or a distinct

species, has not been very clearly ascertained. In

Europe it is a very rare bird, and is on that account

highly prized ; but its disposition and manners do
not appear to be either better or worse than those

which we have already mentioned. Its colours are,

however, different from either of these ; and, though
they are subject to some variety in different species,
the following may be taken as the most common :

the bill and irides orange, and the cere and circle

round the eyes dark flesh colour ; the feet black,
and the cap on the head bluish black ; the general

plumage of the body scarlet, but with a blue spot at

the setting on of the neck, and another at the lower

part of the breast. The general colour of the upper
surface of the wings is green ; but the inner webs of

the quills are yellow, passing into dark brow n toward
the tips ; and some of the secondary quills have yel-
low margins to both webs. The under coverts of

the wings are red. The tail is blue on the upper
side, with the exception of the two middle feathers,

which are dark green ; and the under side of the tail

is yellowish. The feathers on the tibiae and those on
the under parts, backwards, are bright blue. The
colours of this bird are remarkably beautiful ; but we
know nothing of its manners farther than we do of
those of the section generally.

Papuan Lory (P. Papuoisu). This is one of the

most elegant birds of the whole parrot tribe, both in

the form and in the colours of its plumage. In the

structure of the bill and tongue, and also in the gene-
ral red colour of the clothing plumage of its body, it

resembles the lories to which we have already
alluded ; but the form of the body is much more

elegant, and the tail is particularly handsome. The
whole length is nearly eighteen incho?, of which the

two middle feathers of the tail measure about twelve,

leaving not more than six for the length of the body.
Those long feathers are narrow, and rounded at their

tips ; and the remaining feathers of the tail, five on
each side, are so graduated, as, with the exception of

the two long ones, to make the outline of the extre-

mity of the tail but very elongated hall-oval. The
longest of these feathers are not above one-third the

length of the two middle ones ; and the lateral ones
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are about two-thirds the length of those nearest the

middle ones. They are all rather broad, very firm in

their texture, and very firm at their termination*,
The two middle ones are delicate grass green for

nearly two-thirds of their length from the base, and
delicate yellow for the remaining part. The lateral

feathers are darker green, for about the half of their

length, and deep saffron yellow for the other half.

Taken altogether, the tail is one of the most beautiful

appendages to be met with in the whole of the fea-

thered race. The general plumage of the body is

a very brilliant, though rather deep, red ; but it is

variegated by markings of brilliant azure. Of this

colour there is one well-marked spot upon the hind

part of the head, reaching nearly from eye to eye ;

and another on the nape. These two spots are ren-

dered still more brilliant by each of them having a

margin of deep purple, inclining to black. The lower

part of the back, the rump, and also the feathers upon
the tibiae, are also azure ; and in some species there is

a little white or yellow below the turn of the wing.
The wings are green, passing into darker on the inner

webs of the primary quills, which are almost black.

The bill is reddish orange, with the tip of the upper
mandible extending far over that of the under one ;

but it is a light and delicate bill, and the projecting

tip is not nearly so much hooked as in the parrots.
This is indeed one of the most beautiful of birds, in

every point of view in which it can be taken. It is

a native of that country which is the grand head-

quarters of the birds of paradise, and which is per-

haps richer in its ornithology, and also in its vegetable

productions, than almost any other country on the

lace of the earth. It is, therefore, seriously to be

regretted that the character of its inhabitants is such,
that no naturalist can explore it, or even venture to

land upon it, without almost the certainty of being
murdered. This is the more to be regretted, because it

occupies a very peculiar situation on the globe. Its

coasts are not yet wholly discovered : but enough
has been observed to show that it is an island, or

islands (for the fact of its being or not being inter-

sected by the sea has not been ascertained), of large
dimensions. It meets the regular wind and current

of the Pacific from the east, and also the current

which is turned north-eastward by the great coral

reefs which stretch away to the south. The means
of fertility are thus concentrated upon it ; and there

is no question, that, were there any means whereby it

could be opened to scientific investigation, New
Guinea would more richly repay the labour than any
other spot on the face of the earth. It is especially
remarkable as a station in the annual movements of a
vast number of exceedingly splendid birds, which
move in countless multitudes between it and the lands

to the north and west, at one season of the year ; and
between it and the fertile spots on the east coast of

New Holland, in another. It is highly probable, that,

besides the species which we have just mentioned,
this island may contain various other species of lories

equally splendid ; and until favourable circumstances

arise, under which its natural history can be explored,
the eyes of naturalists, and especially of ornitho-

logists, will be directed towards it in the most anxious

manner.
We must now direct our attention farther to the

south and to the east to New Holland, and to the

remoter isles of the Pacific, where succulent fruits are

not so abundant as they are in the native localities of

the red lories, a few of which we have enumerat
and where, in consequence, birds of this section in

be adapted lor finding a different sort of food.

It is here that we meet with those beautiful bi

of very varied plumage, still resembling the lori

properly so called, in the general form of the bill, I

having the tongue differently constructed. In i

lories the papilla; on that organ are short and so

but in the birds now to be considered they are

considerable length, drawn out like firm and elas

ends of thread, and sometimes forming a tuft roi

the extremity of the tongue like a little cylindri
brush. On this account some have regarded tli

birds as a distinct genus from the lories, and appl
to them the generic name of "jTrickoglottt, or "

iibn

tongues ;" but this is perhaps a refinement in s

tematic arrangement which is of small value in

popular point of view.

If these birds are to be taken as a genus, they n

be characterised as follows : The bill smaller

proportion than in any others of the parrot fam

compressed lateral!}', weak in its structure, and \\

but a slight convexity in the lower mandible, thoi

in some species the tip of the upper one extend

considerable way over it ; the margins of both m
dibles are in every instance thin and smooth, with

any tooth, or other armature, by means of which
birds could break a hard or a tough substance ;

wings are of moderate length, narrow and very. mi

pointed, the first quill in each being the longest ;

the webs of all the quills are very firm and entire,

that the wings are powerful ones, and far more m
than if they were of larger dimensions ; the tarsi

short and stout, and feathered a little beyond tl

articulation with the tibiae, affording protection to

muscles and their tendons ; the toes are also lar

offering a broad base for rest ; and the claws

sharp, strong, and crooked ; the tail, in most of

species at least, is long, very strong at its insert!

and generally tapering nearly to a point. Altogetl
the birds are remarkable for the compactness of tl

forms, and they are by no means inferior in

beauty of their plumage. Their food, in great pi

consists of the honey which they extract from

nectaries of flowers by means of the fringed app
dages to their tongues ; and their subsisting npo
food so light, and obtained in such small quanl
from any individual Mower, requires the laborious i

of their very neat and clever organs of flight. If

are to compare the tender-billed members of

parrot family with those which have the bills rob

and fitted for severe labour, we should be inclined

say that there is the same resemblance between th

birds and the parakeets, which have not the mid

feathers of the tail produced, as there is between

short-tailed lories and the parrots properly so call

Some have gone a great deal farther than this, a

in the visions of the night of their own nonsense, hi

seen representations ot all the birds under the cane

of heaven in the different varieties of the par
families ; but the gentlest appellations which can

applied to such pretended discoveries is, that tl

are gratuitous nonsense. We shall now advert

one or two of the species, and we shall use the wi

lorikeet as the general English name.

Blue- bellied Lorikeet (J. hcematodus). This is

Australian species, and an exceedingly beautiful i

characteristic one. It is not a very large bird, be

only thirteen inches in length, of which the
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occupies only a half; but the head, body, tail, and

wings, an- well proportioned ; and it is a remarkably

pleasing l)ird to look at. In the living bird, the bill,

\\hieh is rather small and handsome, is of a rich

golden yellow, but, as is very apt to be the case with

bills, it fades to a much duller colour after the bird is

dead ; the feathers on the head and throat are stiff

and awl-shaped, and of a fine purplish blue, which

changes its colours as the light falls differently upon
it ; on the throat the feathers lose their pointed
character, and on the breast their terminations are

flat curves ; the lower part of the neck and the breast

are deep red, passing into rich yellow toward the

shoulders ; the middle of the belly is rich purple, and
the feathers toward the sides deep red, bordered with

bright green ; the feathers on the legs are bright red,

and the under tail-coverts are red at, the base, yellow
at the middle, and green at the tips ; the under sides

of the wings are also red ; the upper plumage is

bright green in its general tint, but the feathers on
the lower neck are red at the bases and yellow at the

tips ; above these there is a dcmi-collar, more or less

distinct, sometimes pure yellow and sometimes in-

clining to green ; four feathers in the middle of the

tail are entirely green, and the remaining ones have
their inner webs yellow, the portion of yellow in-

creasing as the sides are approached ; the quills are

dusky green on their inner webs, and each is marked

by a yellow spot. These very beautiful birds are

natives of Australia, where they sip the honey from
the flowers of various species of euealyptous trees,

which are very common in the forests there. It does
not appear that they eat kernels of any kind, or do
the smallest harm to the plantations of the colonists ;

and as they are quite harmless in wild nature, so they
will not live for any length of time in a state of con-

finement. The colonists about Sydney have been

remarkably successful in cutting down the forests of

eucalyptus, and, by necessary consequence, they have

equally thinned the numbers of these beautiful birds.

I'aiit-coltnu-cd I,unkccl (T. rerx/cotor). This is

another handsome Australian species, but it would
seem that the vocabulary was exhausted before it got
its name, as its plumage is much less diversified

than that of the preceding one. The bill and top of

the head in this one are red ; the throat, and a brush
of pointed leathers behind the eye, yellow ; a brush
of the same kind of feathers, beginning from the bill

to the eye, and extending to the lower neck, are

blue ; the lower neck and breast are deep but dull

red ; and all the rest of the plumage is dark green.
As is the case with many others of the family, the

caterers for museums have got the skin of this bird,

and, in their own appropriate language, they have
"set it up;" but of its manners nothing is known.
The probability, however, is, that, from the similarity
of structure between its bill and tongue and those of
the last species, it also lives principally upon the

honey which it extracts from flowers.

Oftmge-wmged Lorikeet (T. pyrrhopterus). Tins is

a small species, not exceeding seven inches and a
half in total length, of which between two and three
are occupied by the tail

;
but it is a pretty little bird.

The bill is whitish, with a slight tinge of pink, and
the upper mandible projects far over the under one,
and is very sharp at the tip ; and the edges of the
bill are more margined than in some of the larger

species ; there is a white space round the eye, the
iiis of which is brown ; the head is greenish blue,

fading into whitish on the upper neck, and again into

green, which is tho general colour of the body, but.

the whUish colour makes a sort of holly collar on

the neck ; the wings are greenish-blue on the under

sides, with the exception of the smaller coverts

there, which are very bright orange, or fire colour ;

the upper sides of the wings and the tail are green
and yellow, and the feet are dull reddish.

This is a very seaward bird, being most plentiful
in the Sandwich Islands ; and when the late king and

queen of those islands came to England, where they

unfortunately lost their lives, they brought some of

these birds along with them. This gave the zoolo-

gists of the day an opportunity of examining the

birds, and also of settling their locality, whicii had at

first been erroneously supposed to be South America.
" In their manner," says Mr. Vigors, "they are pecu-

liarly interesting. Strongly attached to each other,-

like the individuals of the small species so well known
in our collections, and which we familiarly style lure-

birds, they assert an equal claim to that title, if it is to

be considered the reward or the distincive sign of

affection. They will not admit of being separated
even for a moment; and, whether in their cage or at

liberty, every act and movement of the one has a refe-

rence to the acts and movements of the other. They
are lively, active, and familiar, distinguishing and fol-

lowing those who attend to them with perfect confi-

dence, but always in concert. Their movements are

less constrained than those of parrots in general,

approaching, both on the ground and on the wing, to

the quick pace and short and rapid flight of the more

typical perchers. They have apparently less power
of voice than the greater part of the family, uttering

only a sort of chirrup like that of the sparrow. This

is shrill, it must be confessed, at times when rivalship,
or any particular incitement, induces them f o exert it

to the utmost ; but at other times it is far from un-

pleasing, more especially when they employ it. as is

their custom, either in welcoming the approach of

the morning or acknowledging the attentions of

favourites.

Somewhat allied to these last-mentioned species
in appearance and structure, are several little

parrots scattered over the groups of islands in the

Pacific. They are, generally speaking, characterised

by the small size of the bill, which, however, still re-

tains the parrot form ; and by the appendage* to the

tongue, which are long and surround the apex of that

organ much in the same manner as the petals of a

Mower. Generally speaking, they are birds of power-
ful wing for their size, and their ta'ds are very stout,

rounded in the general outline of the extremity, and
also in the tips of the individual feathers, and strongly

supported by coverts. The coverts of the wings have

the scalv character of parrot's feathers,- but the cloth-

ing
1 of the body is loose and silky. Though decidedly

of the parrot family, from the form of the bill, even-

species of these appears to require a distinct generic
situation. We might perhaps be prepared to expect.

this, inasmuch as the birds live far apart from each

other, and as the islands of the Pacific differ greatly
in their characters; but the data are still too

scanty for enabling us to form any thing like a correct

natural history of those singular parts of the world.

Authors have called one of the forms Cori/if/ifus, and
another Psiflaculits, and we shall neither dispute the

names nor question the propriety of their application.
.v Coripliilus (C. KYililii), This is a native of
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Otahcito, and it is a very handsome little bird. Its

bill is slender, and rose-coloured. The top of the

head is 3'ellowish-green, behind which there is a crest

of bright purple feathers, which the bird can erect

when it is excited. The remainder of the upper part
is green, passing gradually on the rump and upper
coverts of the tail ; the tail feathers are deep green
with a purplish tinge, and slightly margined with pale

yellowish green ; the cheeks, fore neck, breast, and
under parts, as far as the feathering of the tarsi, are

ileep red, the feathers being loose and flocculent, and
the under coverts of the tail are yellow.

In the same group of islands there are some other

birds, apparently of the same genus, but differing
from this one in their colours. Some of these have
blue where this one has green and yellow, and white

where it has red ; and others are variously coloured.

Their habits appear, however, to be exactly the same,
and they subsist entirely cr chiefly upon the honey
of flowers, of which there is a constant supply in

those islands of perpetual summer. They are clever

on the wing, and altogether very delightful little birds.

Their voices are also soft and murmuring, and with-

out any of the harshness which characterises the

sounds emitted by the hard-billed parrots. Some
specimens of them have been brought alive to Europe,
but we are not aware that any attempt has been made
to teach them to articulate.

Blue-crowned Little Parrot (P. vcrnalis). This
bird is a native of the Philippine Islands, and it is a

very pretty little creature. Its length does not exceed
four inches and a half, but it is a perfect miniature of

a parrot. In the" young birds the greater part of the

plumage is green, but in the full-grown male the top
of the head and the under sides of the quills and tail

feathers are blue. The lower part of the back, the

rump, and the upper tail coverts, are deep red, and
the feet and toes are black. In the full-grown male
also the throat is red, and there is a demicollar of

yellow on the hind neck. In many of the islands of

the Pacific there are various species of these psiltaculi,
or little parrots, not exceeding in size the common
little birds which we meet with in our own country ;

but their history and manners are very little known.
It should seem, however, that the whole of them
subsist chiefly on the sweet juices which they collect

from the nectaries of flowers ; and as they float about
over the cocoa-nut trees, and other evergreens of the

countries which they inhabit, they are very amusing
little creatures.

There still remain some very peculiar species of

the parrot family which inhabit the south, especially
New Holland and Madagascar. Their place in the

system has not been very clearly ascertained ; but

one portion of them have got the name of Platycer-
cus, from the breadth and extensibility of the tails ;

another has been called Nanodes ; and a third, Pero-

porus, from being found chiefly upon the surface of

the earth, and not perching upon trees. Little or

nothing is known of the rest of them, and this article

has already extended to such a length that we shall

content ourselves with merely noticing a single spe-
cies of each of the subdivisions to which we have
alluded.

The Plalicuru, or broad tails, are inhabitants of

New Holland ; and, though their bills are small, they
belong to the hard-billed parrots, rather than to those

which follow in the train of the lories. They are

chiefly found in New Holland, where they attack the

plantations in great flock?, and do consider;!

; but some of them arc highly relished

game.
One species, which has been denominated Penna

broad tail, is called a lory by the settlers of Austn
because its general plumage is red. The tail is b

however, and so are the coverts and turns of

wings, and a peculiarly formed whisker descend

from the gape. The total length is about sixt

inches, but half of that length is occupied by the I

It is a very pretty bird, and sometimes kept in ca

for show, but it does not appear to be capable
much education.

Another species, which is much more beaut

in its plumage than the former, has been denornina

Pnlc-hcadcd. It is found in some parts of New 1

land, but much more abundantly in New (juii

The tail is very long and broad, the two middle

thers green, and the rest violet, almost white at

margins. The tibiffi and under part backwards h

their feathers deep red. The rest of the lower p
as far as the neck, is violet ; the wings are blue,

upper part yellow, with the centres of the feat!

dusky ; and the head and neck dull white, mon
less relieved by yellow.
The species to which the name of Nanodes

been given are very pretty little birds. They
perch ; but they are also clever walkers, and in

at least, the parrot form, with the exception of

bill, is entirely departed trorn. The species to wl

we allude is the waved or undulated one (JV. und

tus). It is a pretty little bird, about seven inche

length, of which the tail occupies half. The gen
colours are greenish, yellow, and brown, with bhu

the middle feathers of the tail, which are very in

produced ; and there is a small patch of blue on t

cheek. This handsome little bird is very conimo
New Holland and Van Diemen's Land, and app
as often upon the ground as on trees. There
several other species, some of them approaching m
more to the form of parrots, or rather perhap:
maccaws ; but they are much more ground birds t

any of these, though they eat seeds rather than

and pulpy substances. We have space left onlj
one other species,

The Grand Parrot (Peroptcrusformosus). Th
a remarkable instance of a zygodactylic bird ada|
for walking on the ground. The tarsi and toes

very long ; and the claws upon the latter, instea

being hooked, as they are in the tree parrots,

comparatively straight. The bill is small and si

but decidedly that of a parrot, with the upper n

dible much hooked, and the lower one much arcl

The general tint of the plumage is green, but m
barred and mottled with black and yellow.

wings are of moderate length, but the tail is i

long and pointed. This bird is found in New 1

land, and more especially in Van Diemen's L;

where it generally inhabits what is called the " ba

that is, the places which are covered with low ?hr

It does not perch upon trees, but runs upon
ground among them ; and, when it is raised, it. h

leaping flight, and very speedily alights in ano

part of the bush. Its manners are, however, very

perfectly known.
Such is a slight outline of the parrot family,

questionably the most peculiar and most interes

of the feathered race, and also one of the best defi

In the course of our few and slight remarks, we 1
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seen that these birds admit of a natural division into

two great sections, the one of which feeds entirely

upon the kernels of fruits, and the other upon sweet

juices. We are disposed to consider the maccaws as

taking the lead in the first of these divisions, and the

red-coloured lories as taking the lead in the second.

There are, however, many difficulties in the way of

any thing like a natural arrangement of the parrot

family ; and to attempt following the systematists

through their artificial fancies would be worse than

useless. We have endeavoured to embody the prin-

cipal points, and to notice the most characteristic

species, and having done so we shall close this article.

PARSNEP is the Pastinaca sativa of Lintiitus, a

well known culinary plant long in cultivation. It is

a nutritious vegetable, and contains so much sugar, \

that a very palatable- and useful wine is made of its !

fermented juice. Its culture is extremely easy, The i

seed is sowed on deeply digged or trenched rich soil
j

in March, either in drills fourteen inches apart, or
j

broad cast. At the end of April, or during the month i

of May, the plants are thinned out to nine-inch
]

distances apart, and being kept free from weeds

during summer by repeated hoeing, are fit to be taken

up and stored for winter use in October.

PARSONIA (Dr. Brown). A genus of tropical

climbing plants, bearing pentandrous flowers, and be-

longing to Apoci/necc. This genus was called Echites

by Jacquin and Swartz.

PARTRIDGE. See GALLINDF^E.

PASQUE FLOWER, is the trivial name of the

Anemone pulsatilla of Linnaeus. It belongs' to Ktniitn-

culacccE, and is a native of Britain, found on chalky
pastures.
PASSALUS (Fabricius). A genus of coleopte-

rous insects, belonging to the section Pentamera,
and family LucanidtE, and forming a distinct sub-

family Passalides, having the antennae slightly
elbowed at the extremity of the basal joint, the body
long end depressed ; the upper lip distinct, the lower

jaws corneous, and with many teeth, and the abdomen,
as it were, pedunculated, as in the Scaritidce, which
this family appear to represent. This genus is con-
fined to America, Asia, and New Holland, none of !

the species having been discovered in Europe or

Africa. They are ofconsiderable size, and black colour,
the specific differences being very difficult of investi-

gation. Madame Merian informs us, that the larva

of a species which she has figured, feeds upon the

roots of the batatas. The perfect insect is not rare

in the sugar plantations. About .fifty species are de-

scribed by M. Percheron, in his Monograph upon
the t'amilv just published.
PASSERINA (Linnaeus). A genus of plants so

called from their seeds having beaks like those of

sparrows. They are shrubs and undershrubs found

at the Cape of Good Hope, and belong to the eighth
cla^s of Linnsean botany, and to the natural order

Thymea:a:. They succeed well in our greenhouse
collections, and under the ordinary management.
PASSIFLORACEjE. A conspicuous natural

order containing six genera and above eighty species.
The genera are arranged in two tribes, the first Par-

opsicfe, containing Smeathmannia ; and the second

Passiftoree vercs, comprising the other five genera,
viz. Passijfarrt, Murncuiii, Tacsonia, Discmma, and
Modccca.
The passion flowers and their immediate allies are

herbaceous or shrubby plants, rarely trees, with often

twining scandent stems, and alternate simple, petio-
late leaves, either entire or lobed, and usually fur-

nished with glands and stipules.
The enflorescence is axillary, and the peduncles in

the non-climbing species are all floriferous, but
become in the climbing ones converted into tendrils.

The flowers are showy, regular, and united, rarely

separated by abortion, usually solitary, seldom ag-

gregate, and for the most part invested with a tri-

phyllous involucrum. The calyx is free, with from
five to ten sepals, the external ones herbaceous, the

inner petaloid, and constitute a tube of various degrees
of lengtlOvhich is lined by filamentous or annular pro-
cesses forming

1 a nectary ; the petals when present are

five in number, and exserted from the throat of the calyx ;

the stamens are five, surrounded by numerous barren

filaments, forming a radiant circle, arranged in one or

two series ; the filaments are shortly monadelphous,
arid opposite the external lobes of the calyx; the

anthers versatile or peltate, two-celled, and opening
lengthwise ; the germen is free, borne on a stalk, one-

celled, and many ovules : the styles are short or none,
and the stigmata are thick, or lobed, or dilated. The
fruit is a berry or capsule, either naked or invested

by the calyx ; when capsular it opens by valves ;

when a berry it is indehiscent.

The PassifioracecE, although in general innoxious,
are suspicious plants ; for one species, the Passijiora

quadranguiaris, is known to be deleterious, and the

others have not been sufficiently examined to allow

their innocence to be affirmed, notwithstanding the

fruit of most of them, even of the noxious one, is

eatable. P. malaformis is the sweet calabash of the
West Indies, where it is much esteemed as a dessert ;

and the fruit of P. alula, cocdncn, edit/is, tnttrifofia,

ligularis, ornata, tinifolia, and ccerit/ca, are all likewise

esculent. The part which is eaten is either the fleshy
arillus or the juicy pulp which surrounds the seeds.

This' succulent matter is fragrant and cooling, and
has a pleasant flavour. It is mostly sucked through
a hole made in the rind.

The name, passion-flower, owes its origin to some'

imaginative Jesuit, who fancied he had found an alle-

gorical representation of our Saviour's passion, or, at

least, of the instruments of torture, as well as other

attendant circumstances in the structure of the blos-

soms, leaves, and tendrils of these curious and beau-
tiful plants. There are a great number of species,
and also many varieties, in our collections, the latter

being hardier, and bloom more freely than the spe-
cies ; all requiring a good deal of room, as they soon
cover any trellis or column against which they may
be planted. They grow best in a mixture of loam
and heath-mould, and are readily propagated by
cuttings.
PASTINACA (Linnseus). A genus of herbaceous

plants, mostly biennials, and natives of Europe. The
flowers are pentandrous, and are ranged from their

mode of inflorescence among the Umbelhfcrce. A
large species, called the cocquaine, is cultivated in

Guernsey and Jersey for feeding cows, and hence it

is supposed is derived the richness of their milk.

P. opopamuc is a medicinal species, as well as several

others. See PARSNEP.
PATERSONIA (Dr. Brown). A genus of

Australian herbs, belonging to Iridcee. The flowers

are pretty, and are commonly cultivated like Cape
bulbs, that is, potted in sand and moor-earth, and

kept in a cold frame ; or, if planted in the open
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border, they must be well guarded from frost in

winter.

PAULLINIA (Schumacher). A genus of tro-

pical American evergreen climbers, bearing
1 octan-

drous flowers, and belonging to the natural order

SapindacecB. Generic character : calyx- of live sepals,

imbricated, and persisting ; petals four clawed, with

scales at the base ; two or four glands between the

petals and stamens ; stamens unequal ;
anthers ob-

iongr, fixed by the back, and two-celled ; style thickish,

short, and connivent ; capsule pear-shaped, three-

sided, and three-celled. The species thrive in our

stoves in light soil, and are propagated without diffi-

culty.
PAUSSID^E. A very extraordinary family of

coleopterous insects, placed by Latreilie amongst the

Xylophagotts Tetramem, but having a nearer relation

to some of the aberrant Necrophaga. In this family
the antennae are of a very large size and singular
form. In some of the genera they are composed of

only two or three joints, the last being nearly as

large as the rest of the body, and very irregularly
constructed. The body is of small size, and de-

pressed ; the palpi are large, the maxillary having
the second joint greatly dilated ; the maxillary and
labial are of unequal size ; the elytra are square at

the tips ; and the tarsi short, and not bilobed. These
insects are exceedingly rare in collections, and highly

prized on account of the singularity of their form.

They are exclusively confined to the old world, and

are found in tropical Africa, at the Cape of Good

Hope, in the East Indies ; and more recently a species
has been discovered on the Balcan mountains, which
is described in the last part of the Transactions of the

Academy of Hungary. Nearly thirty species (being
about twice the number previously known) are

described in a memoir published in the sixteenth

volume of the Linnasan Transactions, and about a

dozen additional species are intended for publication
in the forthcoming number of the Entomological
Transactions. They constitute several very well-

marked genera, varying either in the structure of the

mouth or the number of joints in the antennae. The

type of the family is the Pamsus microcephalies of

Linnaeus, about one-third of an inch long, and an

inhabitant of Guinea.

PEA is the Pisum sat'wwn of Linnasu?. A well-

known leguminous plant, extensively cultivated both

in the garden and field. The garden varieties are

very numerous, and the earliest crops, appearing at

table about the beginning of May, are highly valued.

Peas are sown once or twice in every month, from

October to the beginning of July, yielding pods from

the first of May till the middle of November. The
latest crops are, however, precarious, and only valued

in high cookery.
PEACH is the Persica vulgaris of Miller, a well-

known wall-fruit, and one of the most esteemed in

our desserts. It is difficult to state, with certainty,
whether the peach, with its variety, the nectarine, are

natural, or only accidental creations. They cannot

be reproduced from seed with certainty ; for, although
all our best varieties have been obtained from seed at

different times, and in different countries, yet no

dependence can be placed on raising good peaches
from their kernels. In this respect they are like our

orchard fruits, and require to be budded on plum-
stocks to perpetuate the best varieties.

In raising peach trees for bearing, very much

depends (Hi a proper choice of stocks. This is part

cularly the nurseryman's business, who, for his <>\v

credit, will take care to place the different sorts upo
the most congenial stocks.

Next to the necessity of choosing proper stocks
the preparation of the border to receive the yonn
trees, either in the first, second, or third year aft<

they have been budded. A fresh mellow loam, on

perfectly dry subsoil, is most suitable for the peac
and nectarine ; and, when planted, the next stop i

importance is the manner of pruning and training t.li

trees in order to render them healthy and constant!

fruitful. In this the utmost skill of the gardener

required ; because, as they are to be trained to a wa
or trellis, the natural form of the head cannot 1

allowed ; and therefore the natural vigour of a youn
healthy tree must be so far subdued, that a mdderal
habit of growth be induced, in order that it may 1

compelled to be content with a limited space of wa!

unnatural form of head, and yet, at the same time, lj

prolific.

This snbduction of the natural vigour can only 1

accomplished by the manner of training. If all tl

branches were trained perpendicular] v, the growt
would be extraordinarily luxuriant, and, if luxurian

they would be certainly unfruitful ; because the grov

ing principle neutralises the productive one stron

shoots, numerous laterals, and large leaves, are pr<
duced instead of those of moderate growth, plei
ished with flowers. To prevent, this unfruitti

waste of vegetable strength, the branches must I

trained out of their natural position : a part i

them must be laid horizontally, or even desccndin!
rather than upright, in a sinuous direction rather tha

directly straight. By these means a moderate motic
of the sap is induced, a partial stagnation promotd
and a fruitful rather than a barren habit acquired.

Practitioners have had recourse to different metho<
of training to accomplish this moderate habit of growt!
One is to train the stem quite naked to a conside
able height (six or eight feet), and then allowin

branches to diverge in all directions over the face <

the wall. The distance between the root and tli

branches being a lengthened course for the sap to I

invited or propelled upwards, moderates, and, as soni

imagine, elaborates it in quality, and therefor" fiis

to flow into the branches for the purpose of fruit fu

ness. Others think that a single stem concentrate

the current of the sap too much, and therefore advis

the stem to be divided into principal arms near tli

ground, and these trained; first horizontally, an

afterwards zig-zagly upwards, allowing lateral secom

ary branches to be produced and trained right an

left from the principals, and whence the bearin

shoots of ever}' year are ejected. Another met ho
is to train, radiating upwards, a dozen or more prii

cipal branches, and extended as far as there is roon

or convenient, they should grow in right line

These are called mother-branches ; because a regi
lated birth of young shoots are annually produce
from them, which, being laid in the intervals, yield th

flowers and fruit of the next year. This system <

training and pruning the peach is much practised i

France, and by a few English gardeners, and is highl
commended.
The methods generally practised, however, i

British gardens, is that called fan-training, that i

training a principal part of the leading shoots in a

directions from the crown of the root. Young bearin
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wood is carefully preserved over every part 'of the

tree, and young branches are ever rising from the

lower parts of the tree, to succeed those which have

become worn out above.

These trees bear their fruit only on the moderate-

sized shoots of the former year ; and this is one

reason why so mu^h skill is required in their manage-
ment. Standards in the open ground need no pruning,
because the head takes its natural rotund form, and

the vigour being distributed into so many channels, it

is never redundant in any one place. Standard peach
trees are, however, but seldom seen in our gardens,

being seldom fruitful unless they stand in very
sheltered situations.

PEAR is the Pyrus xativa of De Candolle. A
hightlv-improved garden and orchard fruit-tree. The

pear is found wild in England, and probably over all

the continent of Europe. In its wild state the fruit

is small, hard, and austere ; but, since its domestica-

tion, new varieties of the greatest excellence have

been obtained, vying in flavour even with some of our

best peaches, and, in one respect, superior to them,
in keeping good for several months after being taken

from the tree.

The different varieties are propagated by grafting
on stocks raised from the seeds of any of the common
sorts, more especially those of vigorous and upright

growth. Sometimes quince-stocks are used for parti-
cular sorts, especially if the trees are required to be

dwarfs.

In gardens the pear is trained on walls, or as

espaliers, or trained in the low bush-form on the

borders of compartments. Such as are planted as

riders on walls, or high standards in orchards, always
come into bearing sooner than dwarfs planted in the

same places, because the former grow with less

vigour.

Crops of pears are frequently lost by reason of

their early flowering. Night frosts often occur when
the *rees are in blossom, and the protruding style of

the flower, being remarkably tender, is sure to suffer ;

and, notwithstanding the hardy character of the tree,

the flowers are as easily killed as those of the peach,
and require covering quite as much.

The old sorts of the French pears, such as the

colmar, cressanne, St. Germain, c., do best on east

or west walls ; but the new sorts lately introduced

from France and Belgium are found to do well as

standards.

Young trees require a longer period of time to

come into bearing than most other sorts of fruit-trees.

This is discreditable to the gardening world, as

assuredly there are practical means by which this

defect of the pear-tree might be easily remedied.

PEDALINE^E. A natural order, containing only
one genus, of which there is only a solitary species

yet discovered. The plant is a herbaceous annual,

found in India ; its leaves, when steeped in water,

render it viscid, in which state it is recommended to

be drunk by patients suffering under dysuria. The
Pedalium tnurcx was formerly placed among the

Iiignoniacc(E, but separated on account of the small

number of seeds in each cell of the fruit.

PEDICULARIS (Linnaeus). A numerous genus
of herbaceous perennials, chiefly European. They
are placed by Linnaeus in his fourteenth class, and in

the natural system among the Scrophularina;. In our

hardy collections they thrive best in sandy heath-

mould, and] the choicer sorts should be potted and
NAT. HIST. VOL. III.

kept in frames during winter. They are propagated
by seeds.

PEDICULUS (Linnaeus). A genus (or more

strictly, Pediculidea, Leach, a sub-order) of apterous

insects, belonging to the order Anophtra, Leach, of

minute size and parasitic habits, having only six legs,
and the abdomen destitute of articulate movable appen-
dages. The mouth is minute, tubular, and placed at the

anterior extremity of the head on the under side, in

form of a small rostrum, and enclosing an instrument

for suction ; the tarsi are composed of a single joint

nearly as long as the tibia, and terminated by a single
claw of considerable size, folding back upon the in-

side of the tibia, performing the office of a hook. In

several of these particulars we find a difference of

character between the suctorial Pediculi and those

species of Anoplurous insects which are attached to

birds composing the sub-order Nirnridea (Ricinus,
De Geer), and which have the mouth mandibulated,
the tarsi articulated, and terminated by two claws of

equal size. All these insects were, however, united

by Linnaeus in the genus Pediculus, and by Leach
and Latreille in an order which the former named

Anoplura, and the latter Parasita. Some recent

German authors have, however, considered these two

groups as belonging to different orders, placing the

Pediculidea amongst the haustellated insects (Hcmi-
plcra cpizoica, Nitzch), and the Nirmidea amongst
the mandibulata (Orthoptera cpizoica, c.). We
prefer, however, retaining these insects in a single
order (Anoplura), on account of their general simi-

larity in structure, as well as in their parasitic habits;

arid, therefore, having already noticed the mandi-

bulated species in the article NIRMUS, and detailed

in the article LODSE the natural history of the haus-

tellated species, we shall here confine ourselves

to a notice of the genera of which the family is

composed.

</, the common louse ; b, magnified; c, one of the legs magni-
fied; d, eggs; K, ditto magnified.

Genus 1. Pediculus, Linnaeus. Thorax composed
of three distinct segments as broad as the abdomen,
the legs terminated by a ringer and thumb. The
common louse (Pediculus humauus}, and head-louse

(P. ccrricafis), belong to this genus. The former is

comparatively rare. The eggs of these insects are

called nits, and are attached to the hairs of the body
or head. They are provided at one end with a cap
which slips off with ease when the young first bursts

forth. The males of these two species have the ab-

domen terminated by a small conical scaly organ.
. Genus 2. Phthims, Leach. Body short, rounded,

thorax very short and indistinct, the four hind legs

very thick. Pediculus pubis.
Genus '3. HcBmahrpintis, Leach. Thorax narrow,

distinct; abdomen very broad. The type is the

DD
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as a New Holland species, about the same size as

the common one, and, like that, white in the general

plumage, but with additional black markings ; these

are placed on the scapulars, the middle coverts of the

wings, and the quills and tail feathers. The lesser

coverts of the wings are white, the feathers being

long, narrow, and pendent over the wing. A small

space round the eye, and also the bill and the pouch,
are reddish, and the feet are brown.

A pelican beating on the waters is really a fine

sight. At one time it flies close to the surface, and

actually strikes the water with its wings, making a

splash and causing the body to bound upward every
time that it does so. Again, it soars aloft until it

perceives a fish, and then it pounces upon that fish,

not perhaps with exactly the same splendour as the

gannet, but still in a very splendid style.

PELIUNA (so called from the prevailing tawny
brown colour of the upper part). A genus of birds

belonging to the order Echassiers, and comprising the

smaller species of birds, allied to the sanderlings,

which for the greater part of the year run screaming
about those shelving portions of the coast from which

the sea retires to some distance at low water. The
whole of those birds which are not in the water as

waders, or upon it as swimmers, are birds of great

interest, and many of them are highly prized as food.

But they are very numerous, and we shall be better |

able to give a short explanation of their coincidences

and their differences, by bringing the whole into one

article, which we purpose to do in the article SNIPE,
or snipe family.
PELOPJ3US (Latreille). An interesting genus

of aculeate hymenopterous insects, belonging to the

tribe Fossorcs and family Sp/iegidee, having the man-
dibles unprovided internally with teeth, with the

second submarginal cells of the anterior wings re-

ceiving two recurrent nerves; the clypeus is also

dentate, and the maxillary longer than the labial

palpi ; the abdomen is attached to the thorax by
means of a very long and slender footstalk. These
insects (none of which are inhabitants of this country,

although P. spirifcx, Linnaeus, is a reputed British spe-

cies) construct their nests/according to Reaumur, in the

interior of houses and outhouses. Their nests are

composed of kneaded earth, &c., which they fix in the

corners of rooms, &c. They are of a rounded form,

and consist of a spirally-twisted thread of mould,

exhibiting also on the underside two or three rows of

holes. The nest is afterwards provisioned with living
insects for the supply of the future young, when
hatched from the eggs, also deposited at the same
time in the nest. M. Palisot de Beauvois, in his

splendid work upon the insects of Africa and Ame-
rica, says, that the store of food of P. spinfex con-

sists of spiders. The same author adds decidedly,
that this species closes the aperture of the cells after

the deposition of the eggs. In the first part of the

Transactions of the Entomological Society, Mr.

Saunders has published an interesting account of the

habits of an Indian species of this genus, which are

quite at variance with the statements of the French

authors quoted above. These insects are exceedingly
active ; they are generally somewhat more than an

inch in length, and of a black colour, varied with

yellow. The species are somewhat numerous, and
found in all the warm climates of the globe. The
best known species is the Sphex spirifcx of Linnteus,

which is black, with the abdominal peduncle and legs

yellow. It is found in the southern districts of

France, c.

PENEACE^E. A natural order, containing only
one genus, of which there are eight or nine species,
all very beautiful greenhouse plants. They have the

habit of Pimclca, and are nearly allied to 'Epacridccc.
The species grow well on sandy loam and heath-

mould, and are propagated by cuttings.
The Pencacca- are evergreen shrubs, natives of

southern Africa, with opposite or imbricate, exstipu-
late leaves, inflorescence terminal, or axillary, the

perianth usually of a red hue and inferior. The sta-

mens are definite, either four or eight, exserted from
the lower part of the tube of the calyx ; the anthers

two-celled ; the germen is superior, four-celled ; style

simple ; stigmata four. The fruit is capsular and
four-celled.

The gum-resin, called sarcocol, is the produce of the

Pcncca sarcocolla and other species, natives of Ethio-

pia. It is an exudation found chiefly on the perianths
of the flowers, and, as collected for importation, it is

in small grains like sand, of a yellow or reddish

colour, and very fragile. Though long known among
medical men, and occasionally used as a cathartic, it

is now almost forgotten.
PENNISETUM (Richard). A genus of tropical

annuals, belonging to the natural order Gram'mea;
not in cultivation.

PENNYROYAL is the Merdha pulegium of Lin-

naeus, an aromatic-scented herb found wild in Britain,

but sometimes cultivated as a pot or medicinal herb.

PENTADESMA (Dr. Brown). An African fruit

tree, bearing polyadelphous flowers, and belonging
to GuUiferae. P. butyracca is the butter or tallow

tree of Sierra Leone. The fruit is large, nearly as

big as a child's head, and gives out, when cut, an

abundance of yellow grease or semi-concrete oil,

which the natives mix with their food, but it is not

used by the settlers on account of its strong turpen-
tine flavour.

PENTAMERA (Latreille). One of the primary
sections into which this author divided the coleopte-
rous order of insects, in consequence of the species of

which it is composed possessing five joints in all the

tarsi (see COLEOFTEKA). The families of which this

section consists are, according to the system of La-

treille, as follows :

Subsec. 1. Carnassiers.

Families, Cicindelida:, Carabidcc, with its sub-

families, Dyticidce. and Gi/rinidce.

Subsec. 2. Brachelytra or Staphylinidtf;, with its

subfamilies.

Subsec. 3. Serricorncs.

Families, Buprestidte, Elaterida;, Cebiionidcc,

Laipyrid(E, MelyridaE, Clcridcc, Ptiitidtc,

and Lymexylvnidce.
Subsec. 4. Clavicomes.

Families, Scydmtznidce, Histeiidcc, Sdplndce,

ScaphididcB, jMlidulida:, Eiigidtc, Dcr-

mcstidtc, Bynhidcc, Hetcroccridce, and
Elmidce.

Subsec. 5. .Palpicomcs.

Families, Hydrophilida:, Splifcrid'ulcE.

Subsec. 6. Lumellicornes, which see for its families.

The majority of these families have already been

treated upon in their alphabetical situation in this

work.

PENTATOMID.E (Leach). An extensive family

of hemipterous insects, belonging to the suborder
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Hi-teraptera and section Geocorisa, or land bug?, and
at once distinguished by the length of the upper lip,

and the five-jointed antennae. The details of the

mouth of one of these insects having been already

figured in the article INSECT (vol. ii. p. y.51, fig. 89),
we need only refer the reader thereto for a complete
illustration of the trophi of this family. The body is

generally short, oval, or rounded, or more or less de-

pressed ; the tarsi are three-jointed, and the antenna;

are filiform. The family is of very considerable

extent, and comprises some of the largest and hand-
somest species of field bugs, as the majority of the

Linnaean Cimices are called.

The family comprises several principal genera,

namely, Scutellcra (of Lamarck, type of the family
ScuteUerites, Laporte), having the scutellum very
large and covering the body ; Pentatoma, Fabricius

(type of the Pentatomides, Laporte), having the scu-

tellum of moderate size ; Tes&eratoma, Saint-Fargeau,

having the antenna; four-jointed ; and Edc.isa, Fabri-

cius, having the metasternum porrected. These

genera have been greatly cut up by Laporte, Curtis,

and Burmeister, into minor groups, which it will be

unnecessary here to detail, as they rest chiefly upon
minute structural distinctions. Amongst the genera

separated from Pentatoma, the following, as consisting
of British species, ought not to be omitted, namely,
JFAia, having the head considerably elongated, and the

antennae covered at the base ; Cydnus, with the head

large, semicircular, the thorax transverse, almost as

broad in front as behind, and the legs very spinose.

They are chiefly found upon low herbage, Cimcx bicolor

being the type ; Acanthosoma, Curtis, having the pro-
sternum porrected, type Cimcx /iceniorrfioidalis ; and

Pentatoma, in which the thorax is much narrowed in

front, the sternum not porrected, and the antenna;

five-jointed ; the joints, however, vary considerably
in their relative proportions, and the divisions raised

thereupon are considered by Hahn, in hi.s
" Wanze-

nartigen Insckten," as so many genera. In the genus
Pentatoma there are about twenty British species,

amongst which the following, described by Limurus,
are especially noticeable : Cimcx rufipes, baccarum,

junipcrinns, cccndcns, oleraceus, prasinus, fyc.

In the larva state they resemble the ima^o, except
in wanting the organs of flight, whilst in the pupa
these organs are seen in the shape of rudimental

cases lying upon the base of the abdomen, those en-

closing the wings being smaller, and lying beneath
those which contain the wing covers. These changes
are accompanied by a total moulting. In all these

states their habits are similar, and they possess the

same faculties, except those of flight and reproduc-
tion. They feed by suction upon the sap of various

plants, or the juices of fruits, whilst some attack other

insects, even including weaker individuals of their

own species. The greater part emit a most disagree-
able odour, which they communicate to whatever

they feed upon. The eggs are deposited together

upon the leaves or stems of vegetables, being fastened

by means of a viscid fluid. They are disposed in

regular layers, and we learn from Kirby and Spence
that the female sits upon these eggs like a hen brood-

ing over her nest, a peculiarity in insect life which is

of exceedingly rare occurrence.

PEPEROMIA (Ruiz and Pavon). A genus of

American herbaceous perennials, belonging to Pipc-
racece. The species are the herbaceous tribe of

pepper-bearing plants, the true peppers (Piper nigra,

1

&c.) being climbing- shrubs. They are all tropical

plants, abounding in the hottest regions, and exclu-

sively found in the equinoctial zone. They grow
i very well in our stoves.

PEPPERMINT is the Mcntha piperata of

Linnaeus, a British herbaceous plant, belonging to

Labiatcc, and cultivated in gardens for the druggist
and distiller.

PEPSIS (Fabricius). A genus ,of hymenopterous
insects belonging to the fossorial aculeata, and family

Pompitidce, having four submarginal cells, the four

palpi of nearly equal length, the two terminal joints
of the maxillary and the last joint of the labial palpi

being shorter than the preceding joint. The abdo-
minal peduncle is short. These gigantic sand wasps
appear to be confined to South America, and far ex-

ceed in size any other species of the order to which

they belong. They are remarkable for the brilliant

velvety colours of the body, which change when held
in different positions. Their wings are generally
either of a shining blue-black or iiery red. From
their great size and energetic activity of motion, it

may be easily supposed that the effect produced by
their stings is no trifling matter. In their economy
it is most probable that they resemble the Pompilidcs
of our own countrv-

PERAMELES (literally,
"
pouched badger"). A

genus of marsupial animals peculiar to New Holland.

The}' are animals of slow motion, but they have no
resemblance whatever in their structure to those

badgers which belong to the common placental
mammalia.
The generic characters are chiefly founded upon

the teeth, which are the great means of distinguishing
the pouched animals from each other; as none of

those animals have horns, great differences in the

coverings of the body or very great in the structure

of the feet, by means of which we could divide them
into orders in the same manner as we divide the

other mammalia. This genus have forty-eight teeth

in all ; in the upper jaw there are ten incisors, two

canines, six false grinders, and eight true ones ;

in the lower jaw the number of canines and grinders
is the same, but there are only six incisors ; the upper
incisors are peculiarly formed at the ends, their ex-

tremities being bevelled off to a lengthened oval, with

the convex or trenchant end outwards ; the first one
is very small, and inclines inwards, the three follow-

ing are larger ; these, to the number of four on each

side, are close together ; but there follows an open
space between them and the fifth one, which is small ;

there is also an empty space behind the canine, which
tooth is sharp and crooked, compressed laterally ;

the other teeth are also peculiar in their structure,

but the details are tedious, and the more so, that the

use of. the peculiarities which they present is not

known ; the head of the animals is long, and the

muzzle pointed ; the ears are of mean length ; the

feet have five toes furnished with large and nearly

straight claws; the thumb and little toe on the fore

feet are sometimes little else than rudimental ; the

hind feet are considerably longer than the fore ones,

and have only four toes upon each ;
the inner ones

are very small, and the first and second are enveloped
in the skin as far as the claws ; the third one is very
stout, and the fourth small ; the tail is not prehensile,
but soft and velvety, of mean length, pointed, and
with some fur on the under side ; the covering is of

two kinds, a close fur immediately on the skin, and
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longer hair projected through It. The females are

furnished with the marsupium. This genus are, in a

great measure, earth animals, digging passages under

the ground, something after the manner of moles, and

living upon dead animals, small reptiles, and insects.

They are pretty numerous in various parts of New
South Wales, where they make their burrows in the

dry and sandy ground.
LONG-NOSED POUCHED BADGER (P. nasuta). This

species has the head very long, and the muzzle drawn
out and flexible, and the nose or point of the muzzle

extending a good way beyond the mouth ; the body
is about sixteen inches long, and the tail about six

inches more ; the ears are short and oblong, and the

eyes very small ; the fur is pretty thick all over the

body, but most abundant on the shoulders and ridge
of the back, where the long hairs are also the most

plentiful ; they are ash-coloured at their origin, and

black or fawn-coloured at the points ; the mixture of

colours makes the whole of the upper part appear, as

it were, of a uniform brown ; and the under part is

white, and the claws are yellowish ;
the tail is dark

brown on the upper side, with a streak of maroon
down the middle, and chestnut on the under side.

BOUGAINVILLE'S POUCHED BADGER (P. Sougain-

villcii). Though this has been described as a separate

species, and differing in some of its characters from the

former, it is highly probable that it is nothing else

but the young of the others ; but these are obscure

creatures in their habitations, and their history is not

much known.
FAT-POUCHED BADGER (P. obesuila]. This differs

a good deal in form from the other, has the nose

short, and the outline of the forehead arched. It is

also a much smaller animal, being only about the

size of the brown rat ; the form of its body is very
thick and short ; its ears are rather large and rounded,
the general colour of the fur is reddish-yellow on the

upper part, with black points to the silky feather?,

and it is white on the under part ; the manners of this

one are just as little known as those of the others,

because the creatures live lonely, and seldom appear.
PERCH (Perca, or rather, perhaps, Pcrridce, the

perch family). A genus, and also a family of spinons-
finned fishes, and remarkably characteristic of that

order of the finny tribes. So characteristic are they
indeed, that Cuvier has given them the foremost

place in his arrangement, and placed the common

perch at the head of the family, as a most typical
fish. The family contains a vast number, not of

genera merely, but of sub-families or groups. There
is a sort of general likeness running through all these

groups ; and yet, in the details of their characters, in

their haunts, and in their habits, they differ greatly
from each other. Some are of considerable size,

others are small ; some are armed with spines capa-
ble of inflicting very serious wounds, and others have
none of the spines capable of inflicting an injury.
Some swim in the free waters, others lurk in the mud
at the bottom ; and there are even some which are

capable of journeys, though very short ones, upon
land. Some notice will be found of the place of the

family in the article FISH ; and some of the more

singular species arc described under their proper
names in the order of the alphabet.

The leading divisions of the family are, first, the

true perches, Perca, which have the ventral fins

placed exactly under the pectorals, the gill-lids armed
with spines, and the gill-flaps toothed 5 second, Cen-

frojyomus, which have the flaps toothed, but the gill-
lids without spines ; they have often, however, a spine
near the orbit of the eye ; third, Enoplosm, which
differ from the second [division in the height of the

body, and also in the greater production of the dorsal

fins ; their gill-lids have spines on them, and the

flaps are toothed, and also have a few spines ; fourth,

Prochilus, which have only one tooth in the gill-flap ;

fifth, Sanclnt, which have the flap toothed, but no

spines on the lid ; their heads are without scales, and
their jaws are armed with pointed teeth ; sixth, Tcrn-

pon, having the body and head oblong, the muzzle

blunt, the scales minute, and the body small, and with

even rows of teeth. Fishes of this sixth division

are very abundant in many latitudes, and very

easily caught. The master fishers of those latitudes

feed their slaves with the flesh of these fishes, which,

though not very palatable, yet can be eaten ; and
this is the reason of the name Tcrapon being given
lo them, which, we believe, is the Japanese for slave's

meat ; seventh, Apogon, the fishes of this division

make a very close approach to the mullet?, but they
can hardly be considered as true perches in any but

the first of these divisions ; to it, therefore, we shall

restrict the remainder of our observations.

THE COMMON PERCH (P.fuvialUis), is the typical

species of the genus ; and it is a fish with which

every one who knows anything about the fishes of

the still fresh waters of Britain must be well ac-

quainted.
The characters of the genus are : two dorsal fins,

separated from each other by a smooth space, the

first having spinous rays, and the second flexible ones ;

both jaws, the front of the vomer and the palatal
bones are armed with teeth ; the tongue is smooth ;

the gill-lid is bony, and terminates in a flattened

point ; the under gill-flap is toothed behind, and has

a notch below ; there are seven rays in the gills, and
the scales are rough and hard, and not easily de-

tached from the skin. The common perch is found

in the lakes, large ponds, and other currentless waters

of all Europe, and the corresponding latitudes of

Asia. There is some reason to believe that it agrees
better with cold latitudes than with those which are

warmer ; for perches, three or four feet long, are

mentioned as being taken in Sweden and Lapland ;

whereas in Britain or in France, they rarely exceed

a foot and a half. Specimens larger still are men-
tioned as occurring in some parts of Siberia ; but

thej' leave some room for doubt. The perch has

been known in all ages, as well as in all countries

whose story in the history of civilised man is of any
considerable length. The Greeks and Romans were
well acquainted with it, and described it accurately ;

and it is not a little remarkable, that in most coun-

tries in Europe, its name differs very little from

the specific one given to it by Aristotle. Few lakes

or large ponds in Britain are without perch, and as

they are exceedingly bold and voracious, they arc

very easily captured. We shall quote Mr. Yarnell's

accurate description of its appearance.
" The perch,"

says Mr. Y.,
"
though very common, is one of the

most beautiful of our fresh-water fishes, and when in

good condition, its colours are brilliant and striking.

The upper part of the body is a rich greenish 'brown,

passing into golden yellowish-white below ; the sidqs

ornamented with from five to seven dark transverse

bands ; the irides golden yellow ; the first dorsal fin

brown, the membrane connecting two or three of the
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first and last rays spotted with black; the second

dorsal and pectoral J'ms pale brown ; ventral, anal,

and caudal tins bright vermilion. A deformed variety
of perch, with the back greatly elevated and the tail

distorted, has been noticed by Linnaeus as occurring
at Fahlun in Sweden, and in other lakes in the north

of Europe. Similar perch are also found in Llyn
Raithlyn in Merionethshire. A fish of this descrip-
tion is figured in the volume of Daniel's Rural Sports,
devoted to Fishing and Shooting, page 247. Speci-
mens of the perch, almost entirely white, have also

been found in the waters of particular soils."

Perches can swim with great rapidity, and they
often associate together in considerable troops. In

fine tranquil weather these troops may be observed
in a lake, a river, or even a large ditch, drawn up in

lines with all the regularity of an army near the sur-

face of the water, and perfectly motionless. But
their perceptions are very keen ; for the least dis-

turbance of the state of things around, sets the whole

instantly off with wonderful celerity ; and even when
one who is observing them is aware of nothing cal-

culated to give alarm, they will dart off as if an elec-

tric shock were discharged into the whole.

Perches are exceedingly voracious. Their com-
mon food consists of tadpoles, water-newts, frogs,
and other reptiles, and also of worms, molluscous

animals, and small fishes. It is alleged that they
sometimes pay rather dearly for their fish dinners,
for they sometimes swallow the stickleback, the

strongest spines of which fasten in the gullet, so that

the perch can neither get it up or down, and conse-

quently it is starved to death. The strong spines in

the dorsal tin of the perch sometimes make it a very
unpleasant mouthful for its still more ravenous neigh-
bour the pike ; and sometimes when the perch has
been actually seized, the pike may be seen to shake
it out again, apparently in great pain. There is one

enemy, however, against which the perch has no de-

prolirlc. This is a little feeble crustaceous animal of

_

the genus Ci/nn>t!i<; which enters the mouth of the
fish along with the water, and preys upon the sub-

stance of the gills. The gills of every fish are the
most susceptible parts of it ; and we need not won-
der that a perch, which has perhaps hundreds of these
little creatures eating away at its gills at the same
time, must suffer the greatest agony that can be in-

flicted on a fish.

It is generally understood that perch are not fertile

till the third year. They spawn in April or May,
according to the season and climate, and they are

very prolific. The eggs are usually deposited among
aquatic plants, such as the sterns of reeds and rushes.

They are not buried in beds like the eggs of the

salmon, but united to each other in a species of little

strings. Bloch mentions three hundred thousand

eggs being found in a perch only half a pound weight,
and more than three times the number in one of a

pound weight. The perch is tenacious of life, and

may be carried in wet grass fora pretty long distance,
so that nothing is easier than to stock any suitable
water with perches.
PERESKIA (Haworth). A genus of West

Indian
fruit-bearing shrubs, commonly called the Bar-

badoes
gooseberry. This genus wa's named Cactus

by Linnicus, and it is still kept in the order Opnnli-
acc<s or Cactccc. It differs from the other Cacti in

having more of a ramified and shrubby appearance,
as well as a hostile character, being profusely armed

with spines. The fruit is about the size of a small

plum, and very pleasant to eat. They are perfectly

easy of increase by cuttings ; and they make an ex-

cellent stock on which to work the other Cacti, par-

ticularly the Cercus tntncahis, which, growing from
an elevated stem of a pereskia, is a beautiful ornament.

PERGULARIA (Linnaeus). A genus of tropical

climbing shrubs, bearing curious pentandrous flowers,

and belonging to Asclcpiadcce. It is easily cultivated,

and the flowers are highly valued for their fragrance.
PERIPLOCA (Linnaeus). A genus of deciduous

and evergreen climbing shrubs, belonging to the natu-

ral order Asclepiadcee. Three of the species are from

the south of Europe, and one is found in India. The
P. grcecci is a common bower plant in our gardens,

and, like the others, is propagated by layers.

PERIPTERA (De Candolle). A curious flower-

ing evergreen shrub from New Spain, belonging to

MalvacecE. From the remarkable shape of the flowers

it is called the crimson shuttlecock. It succeeds in

our stoves, and is increased by cuttings rooted in the

usual way.
PERIWINKLE is the Vinca minor of Linnasus,

which, with several other species, are frequent in our

flower borders ; and an Indian sort, V. rosca, is com-
mon in our hothouses. They belong to Apocyneee.
PERLID^E (Leach). A family of neuropterous

insects, belonging to the tribe Filicornes, and distin-

guished by having three joints in the tarsi ; the man-
dibles small and membranous ; the posteriou wings

larger than the superior, and folded on the abdominal

margin when at rest ; the body is long, narrow, and

flattened, and the wings, when the insects are not in

the act of flying, are carried flatly upon the back ;

the abdomen is generally terminated by two filiform

threads. These insects frequent the neighbourhood
of water, and are very inactive ; they are especial
favourites with the trout, and imitations of some of

them are amongst the most "killing flies" in the fly-

fisher's entomology. The larva, as we have long-

been aware, is an active insect which resides in the

water without any cases, although the contrary is

expressly stated by Latreille. A figure of one of

these larva; has been published in the German period-

ical, Der Naturforscher, full half a century ago ; and

yet, from ignorance of this fact, and the assertion that

the larvae reside in cases like the caddice worms, the

greatest confusion has been made by those authors

who have attempted to arrange the Ncuroptcra in a

natural system. The type of the family is the Perla

bicaiidata, the specific name of which, however (two-

tailed), indicates a generic character. It is not very
common. There are other species of the genus, the

males of which have very short wings ; others, which

differ only in having wings of equal size in both sexes,

form the' genus Isogcnus of Newman. Ncmoura of

Latreille is generically distinguished by having no

filiform appendages at the extremity of the abdomen,
There are many species of this genus which depart
from the habit of the family by being generally found

in damp woods. Some other genera have been de-

scribed' by Mr. Stephens in his Illustrations of British

Entomology, together with descriptions of all the

species.
PERSEA (Ggertner). A fruit tree called, in the

West Indies, the alligator-pear. It belongs to Lau-

rincB, and was formerly called Laurus pcnea. It is

propagated by layers.
PERSICA (Tournefort). A genus of fruit trees
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said to be natives of Persia, containing only two spe-

cies, or in fact only one ; for making the nectarine

a species is a piece of ridiculous discrimination. See
PEACH.
PETAURUS. A genus of marsupial mammalia,

natives of New Holland, and called, by the English
settlers there, flying cats, flying foxes, flying squirrels,
or any thing else in the mammalia of Europe to

which they were fancied to have the greatest resem-

blance. By many naturalists, or at all events many
authors, they were at first confounded with the

opossums, to which, however, they have little or no
resemblance. They are wholly confined to New
Holland and the adjacent isles ; and they are invari-

ably tree animals. None of them can exercise any
function entitled in the slightest degree to the name
of flying; but they have some cross motion of the

legs, and the power of extending between them a

loose fold of the skin of the sides, which forms a very
efficient parachute. The most remarkable characters

of the genus are the following : in the upper jaw
there are six incisors, and, generally speaking, no

canines, though the presence or the absence of these

is not a constant matter ; the cheek teeth in this jaw
are sometimes six, and sometimes seven ; in the

under jaw there are two incisors, the canines are

generally wanting, and the number of cheek teeth is

not determined ; the intermaxillary bones of the

upper jaw form an angle with each other ; the incisors

are large in the front, and have powerful cutting

edges, but get gradually smaller us they proceed
backwards ; there is a blank space between the in-

cisors and the false grinders ; the first false grinder is

very small, the second a little larger, and the third

larger still, and having its crown formed something
like that of a true grinder. This structure of mouth
is rather an anomaly, when we come to compare it

with the mouths of the ordinary mammalia in which
each is tolerably constant to the general lype belong-

ing to its order. It is not a decidedly carnivorous

mouth certainly, and perhaps the nearest approach
to it is found in the mouths of the rodentia ; but still

it cannot be considered as identical with these. They
live, as we have said, in trees, and repose chiefly during
the day, so that if not absolutely nocturnal, the morn-

ing and evening appear to be the chief times at which

they are active. They leap from branch to branch
with great adroitness, and are among the most nu-

merous mammalia to be met with as natives of

Australia. The aboriginal inhabitants of that island

seek after them with great assiduity, and smoke them
out of the hollow trees by fire. The head is

long, the ears large, the eyes also are large, and
the nose pointed, and the naked part of it covered
with Jhat peculiar but almost indescribable sort of

skin which never fails to point out that any animal

upon which it is seen is marsupial. The legs are

short but stout, and all the feet have five toes ; the

inner toes upon the hind feet are placed considerably
farther back than the others, and without any nail ;

it is probable that they act as points of support in

grasping ; the first and second toes upon the same
feet are rather shorter than the others, and partially
united by membrane ; all the toes on the fore feet

are free, but the inner ones, or those answering to the

thumbs of hands, are much shorter than the others.

The claws are crooked, compressed laterally, sharp
pointed, and very strong ; and there is noidoubt that

these animals can seize and retain their hold on a

tree in a very perfect manner. The parachute, which
is a sort of mantle, folds into plaits when the fore and

hind feet are brought near to each other ; but when
these are advanced in front and projected to the rear,

a large volume of membrane is spread out to break

the fall of the animal. The tail is, generally speaking,

very long, covered with shaggy hair, and capable of

a good deal of motion, but not prehensile. Some-
times it is round in the section, and sometimes flat.

They do not appear to be absolutely confined to New
Holland ; for some are understood to be met with

on Norfolk Island, though there is no mention of

them in any place more remote from the Australian

coasts.

We shall not make use of any general English
name for the different species of these animals, but

shall speak of them by the epithet only.
The Dwarf (P. pygnueus). This is a very pretty

little creature, about the size of a mouse, but stoutly

made ; the upper parts are of a delicate mouse-

coloured grey, with a reddish tinge, and some clear

brown round the eyes ; the upper lip and the under

part of the body, and also of the expansile mem-
branes, is pure white ; the tail, which is long, is a very
beautiful organ. It consists of a central articulated

part, and an exceedingly regular appendage of red-

dish grey hairs on each side ranged with the most

perfect symmetry, and the whole bearing some re-

semblance to a handsome little feather ; the loose

membrane is not attached to the fore feet any further

than the elbow joints. Its manners are very little

known ; and, indeed, it is so little a creature, and so

clever among the twigs and leaves of the trees,

that it cannot be observed without the utmost dif-

ficulty.

The Great (P. maximns). Even this species would

not be very great in most groups of mammalia, but

still it is entitled to the epithet as compared with the

one last mentioned. The body measures altogether
about twenty inches in length, and the tail about

eighteen ; the head is small and the mouth very small,

the muzzle being pointed ; the eyes are rather large,

and, as is the case with the greater number of mar-

supial animals, they have no appearance of eyebrows
or any enfoncement in the head ; the lines on which

they close are very much inclined downwards at

their extremities next the nose, and this of itself gives
a sinister look to the animals ; the ears are large, par-

tially rounded off at their extremities, and they stand

nearly at right angles to the mesial line ; the tail is

very thick of fur, which lies in all directions, cannot

easily be ruffled, and thus has a fine appearance ; the

upper part is, generally speaking, greyish-brown of

nearly uniform tint; but it is subject to varieties of

colour, and some are met with almost white ; the

head is rather deeper greyish-brown, with a trace of

yellowish-fawn colour down the middle ; the throat, the

under part generally, and a line on the inner surface

of each of the fore legs, are white ; the feet are

blackish-brown ; the tail is fawn colour at the base,

increasing gradually to very dark blackish-brown to-

wards the extremity.
Black Petaurus (P. Taguanoides). Though the

preceding species is called the great, yet the present
is still greater, and this is an instance of the absurdity

of giving superlative names to species when little is

known of the genus. From this foolish custom, we

have some species of plants standing in the list as

grandiflora, though the flowers are not half the size
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of some others of the genus ; and in other genera we
have "farinsa and superba, applied to the very plainest

species of the whole. Though the present species is

styled black, it is subject to great varieties of colour,

((insisting chiefly of various shades of brown and fawn

colour, or a clouded mixture of the two ;
and some

specimens are entirely white. The length of the

body is about eighteen inches, and the tail about

twruty ; the muzzle is triangular and very pointed ;

the oars are large and erected ; the tail is round and

very thickly covered with fur ; the fur on the body
of the animal is long and close, and remarkably soft,

so that it is held in considerable estimation by the

furriers ; and we belive that in Sydney it is used in

the manufacture of hats. Like the others, it is found

in the forests of eucalyptus, in the hollows of which

it takes up its abode.

Large-tailed Petaurus (P. macrounis]. This species
is about the size of a brown rat. The fur on the

upper part is brownish-grey, with a dark brown band

down the middle of the forehead ; the ears are large,

rounded, and of a whitish colour. Like the other,

it is subject to very considerable varieties of colour.

Several more species of these animals have been

mentioned ; but as this has often been done by rival

naturalists, each of whom was more anxious to dis-

cover and name a species, than to find out the habits

of the species already known, those specific dis-

tinctions are really of very little value. In the case

of this, and indeed of all the native mammalia of New
Holland, the lovers of nature have much to regret.
Of ail animals they are the most singular; but the

greater part of them are the most obscure in their

habits, and, therefore, the most difficult to study.
The description of characters that have been sent

from Britain to New Holland, to labour in the forests

as a sort of penalty for crimes committed in the

mother country, are exactly such as we might expect
to destroy every living creature that comes in their

way, without paying the least attention to its man-
ners. In consequence of this, the native mammalia
have been exterminated from all the cleared lands of

the colonies, and as it does not appear that any of

them, with the exception perhaps of the great kan-

guroo, have the slightest tendency to be social,

there is little chance of their again returning, even
when ornamental plantings shall have in part co-

vered and sheltered those grounds which have been
so indiscriminately denuded by the desolating zeal of

the axe.

This is the master vice or folly of British colonists

in every wooded country of which they take pos-

session, and they thereby spoil both the natural his-

tory and the land. It will readily be understood,
that if a country is thickly covered with a primeval
forest, every native creature that lives in it must be

adapted to that forest, and form part of the system
alone. Consequently, if the forest is suddenly cut

down, there is no resting-place or shelter left for the

tenants of the forest, and they must either flit before

the axe, be killed by the woodsmen, or perish on the

clear grounds. This is true, not only of the irrational

animals, but of the human natives. Let any one con-

sider how many nations of American Indians have
even now their memorial in an historic name, and how

speedily the remainder is wasting away before the

progress of colonisation by Europeans and their de-

scendants, and he will once admit that, in as far as

the system of nature is concerned, this plan of colo-

nisation is not altogether an unmixed good. It so

happens too, that the lands, tender from being so

long shaded by the forest, are over-worked in a few

years, and thus cultivation cuts down stately trees in

order that their place may be occupied by weeds.
PETREL. A family of long-winged web-footed

bird*, the characteristic family of those which are

habitually on the wing on the waters, and may be said

to inhabit the wide oceans in the full extent of their

breadth. The name petrel has been given to them
rather superstitiously. It is a corruption of Pctrellus,
or little Peter, and was given to them because they
appear to walk naturally upon the waters, as the

Apostle Peter tried to do without very notable sue-

There are other superstitions connected with

them, or at least with some of their species, to which
we shall afterwards have occasion to allude, and alto-

gether they are among the most singular and the

most interesting productions of nature, not for their

commercial value certainly, for that is but small,

though there are some of the northern countries in

which they are used both as fuel and as candles ; but

to one who wishes to understand the system of nature,
and see how all parts work together, they have an
interest far higher than any mere commercial one.

Nor must it be supposed that those enlarged views of

Nature's operations on the great scale are contrary to

the genuine spirit of commerce, industry, and the

multiplication of the comforts of life ; for not only are

they the very reverse of this, but they are the very
subjectsin which commerce originates, and to which all

its improvements are owing. Look at the productions
of America, North and South, and think what Europe,
and Britain especially, would be without them, and
then turn round and think by yourself how we came

by the original knowledge of these things? The an-

swer to the inquiry is down upon the record, and
never can be obliterated. Columbus crossed the At-
lantic. Another might have done this it will be said,

to which the answer is, another did not do it. We
all know the story of Columbus breaking the egg,
when he himself was told that others might have done
the same as he did.

"
Any one can do what I have

done, after I have shown them the way," was the

implied declaration of the philosophic and enter-

prising navigator. What led Columbus to propose
this enterprise and he proposed it to several coun-

tries, and to England among the rest, before any one
would enter into his views to the extent of that hum-
ble equipment which he required ? Columbus had
studied with the utmost attention the descriptive and
the physical geography of the globe as far as it was
then known, and he reasoned that if India and China,
which were then the most desirable spots, could not

be reached by a western voyage, more direct than the

eastern one, and having the advantage of the trade

wind in its favour, the obstacle must be land, and that

land an addition to the then known world. This was
the general view ; and when the opportunity came, the

execution was shaped accordingly, But even Co-
lumbus was under no small obligations to the petrels.
When hope had gone down to all his crew, who were
not supported by the same general views as himself,

when they were in a state of mutiny, and Columbus
himself would have despaired, if despair had formed

any part of his nature, petrels from the gulf weed

alighted on the rigging, and produced a similar

effect on the crew of the vessel, to that which the

dove with the olive-branch is said to have produced
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upon Noah and his family. Had it not been for the

timely visit of those birds, Columbus might have been

flung in the sea, and the vessel might have returned

or have been wrecked. America might have re-

mained undiscovered, and the darkness of the middle

ages might have been brooding over Europe up to

the present hour.

If there were nothing in the history of the petrels
but this part which they had in the discovery of

America, they would have been entitled to rank high

among the feathered race. But their own history is

a highly important one. They are perhaps the most
numerous of the feathered tribes in individuals, though
not in species ; and they are dispersed over every
known sea, being, in fact, the grand scavengers of the

surface of that mighty element. The other long-

winged and web-footed birds, no doubt, also ply the

same trade ; but they are comparatively local in their

vocation. The greater number of them are on or

near the shores ; and though there are some, and
those very large and splendid ones, which are dis-

cursive over the broad waters, yet they are confined

to particular latitudes, and none of them are so sea-

ward as some of the petrels. Petrels are of various

sizes and of different habits, and as such they are

adapted to different situations upon the waters the

north and south.

The larger ones are accumulated in greatest num-
bers in the cold latitudes both of the northern hemi-

sphere and the southern. In summer they extend
to the very highest latitudes which man has been able

to reach on the sea, and should there be clear water
at either of the poles, which is not unlikely, as the

poles do not appear to be the points of greatest cold,
it is probable that numbers may seasonally visit the

poles themselves. They are much more abundant in

the southern hemisphere than in the northern ; and
we might expect this, because there is a greater extent

of sea in the south, and it is on the sea chiefly that

they depend. Some of the southern ones are much

larger than the northern ; but we are not very well

acquainted with the birds frequenting the borders of

the southern ice, for those borders are so extensive

that it is scarcely possible to explore them. We do
not even know what land there may be within those

regions to furnish nesting places for those birds which
consume the surface refuse of the sea there.

We say consume the surface refuse, because this

appears to be the special office of the petrels ; and
we find their numbers are always great in proportion
to the work which they have to do, and their bold-

ness and voracity are in proportion. Taking the

whole family, they may be said to be among the most
omnivorous birds, eating indiscriminately dead car-

casses that happen to be floating, fishes when they
can catch them, molluscous animals, and, in short,

every animal product of the sea, whether living or

dead, so that they can master it.

In the middle latitudes, that is from the centre of

the one temperate zone to the centre of the other,

their appearance and also their habits are a little

different. This does not arise from the sea being
less productive in those regions than in the regions
of the poles ; but .the polar oceans are the great
eddies of the grand ocean currents, to which no small

quantity of the lighter products of the intermediate

oceans are carried. Thus, for instance, a great deal

of the produce of the American seas, from Davis'

Strait south to the extremity of the West Indian seas,

is carried along the margin of the polar iee by the
current of the Atlantic, which is indicated by the

gulf stream on the American shores. There is

even a great deal of the waste of the northern lands

Carried annually down into those northern seas. The
storms of winter destroy many birds and small mam-
malia, which are carried down to the sea during the
thaws and freshes in the spring. These of course go
to feed the scavenger-birds of the sea, thoueh, as the

gulls are somewhat less seaward than the petrels, the

greater share of this refuse of the land falls to them.
Dead seals form a considerable portion of the food
of the larger petrels. Those seals congregate in. im-

mense numbers at their favourite stations, which are

generally those where a current along a coast, through
a strait or round an island, brings plenty of food for

fishes, and consequently plenty of fishes to feed the

seals. These seals, when their numbers are not kept
down by incessant fishing, are subject to periodical
maladies which carry off great numbers of them
numbers so great indeed that, if a long and severe

storm ensues, their dead bodies cover the beaches of

coasts at a considerable distance from their natural

habitations when alive. This mortality among the

seals is of course a feasting time with the petrels, the

points of whose bills are so formed that they cut like

pincers, and very speedily tear the toughest carcass

to pieces. The whale and seal fishings are also times

of plenty to the petrels of the neighbourhood ; and,

though the refuse which is left upon these occasions

attracts several others of the sea scavengers, the pe-
trels are by far the most numerous, and the most

daring in attempting indiscriminately to seize every
eatable substance. In consequence of this, the cut-

ting up of a whale is a scene of great bustle and

activity ; as it. is rather unpleasant work though pro-
fitable, the sailors flense off the blubber as speedily as

they can, and as that is the time of the profit of the

voyage, in which they all partake more or less, they
are in high glee. The birds too sometimes almost

darken the air, keep tip an incessant coil of squeaking
and screaming, and ever and anon commit petty

larceny upon pieces of the blubber. If one gets a

piece, others are sure to attack him, and others these

again, upon which occasions they battle with great
and very often with fatal desperation. When they
are killed, however, the dead bodies of their fellows

is just as welcome food for the survivors as any other

animal matter. When, owing to any of these causes,

the petrels get an extraordinary share of oily food,

whether of the whale or seal families, or of any others,

they get exceedingly fat ; but the fat of them is then

offensively rancid, and even the flesh is not eatable

by any one who can procure other food. We believe

that the same process which the northern islanders

resort to for purifying the flesh of many sea birds

would succeed with the petrels even at this season ;

and, if it could be carried into execution, these birds

might furnish an abundant supply of fresh provisions.
The plan is to clean and skin the bird?, carefully re-

move all the fat, both external and internal, and then

bury the flesh in fresh sweet vegetable mould for a

day and night or more.

When the petrels are left to the ordinary produce
of the sea, their flesh is not so rancid, and the sailors

often boil them down into a kind of soup. They are

best on the currents, where their food may be sup-

posed to be more miscellaneous than when numbers

are attracted to a particular spot, by what may be
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considered as an unnatural accumulation of garbage.
It is astonishing how soon and with what certainty

garbage attracts all the scavenger-birds of the sea.

Thus, tor instance, it' there is a cleanly town upon the

shore and a fishing village at a little distance from it,

which is in general not remarkable for the cleanness

of the beach, gulls are almost constantly to be seen

parading about the village as if they formed part of

the establishment, while not a single gull visits the

town.

The sea and those birds which are specially charged
with the office of keeping the surface of the sea clean

are very extensive subjects, however, and we c;m

afford room for no more general remarks, though the

subject is worthy, and \vell calculated to repay, the

closest attention that can be bestowed upon it.

Petrels admit of subdivision into at least two

genera Proccllaria, or the larger petrels, which, as we
have said, congregate most plentifully in the Polar

Seas ; and ThalassiJronn, or those birds of smaller

size, and something of a swallow-like aspect, which

career more at large over the broad waters in warm
latitudes. In common English, the first are called
"

Petrels," and the second " Storm Petrels ;" but the

generic names which have been given to them, have

almost the reverse meanings. ProceUaria is formed
from the Latin word procclla, which means a storm,
or a bustle and disturbance of almost any sort ; and

certainly, when the petrels are contending for the

krang
1 of a whale, or any other great prize, they make

no small proccila among themselves. The other

generic name is more happy, because it is more

descriptive of the general habits of the birds. Tha-
Inssidroma literally means that which courses, drives,

or careers over the surface of the sea; and this is

the general habit of the storm petrels, though they

frequently do alight upon ships, and surround them
with plaintive cries, especially ou dark nights during
storms, when the little creatures have been fatigued

by the fury of the wind, and can find no rest upon
the tumbling surface of the angry sea.

The genus I'mrcllaria perhaps admits with pro-

priety of a farther division ;
for though the birds

inhabit the same seas, and carry on the same kind of

trade, they do not do it exactly in the same manner.
This subdivision consists in separating, from the

petrels properly so called, those which are termed

puffing petrels ; and there is sufficient difference in

the structure of the bill, and the habit of the birds

upon the waters, to warrant this. The pitffins, or

members of the genus pujfiiutx, resemble the true

petrels much more than they do the storm petrels,
but still they are intermediate between, and may be

considered as more seaward birds than the petrels,
and less so than the storm petrels. We shall briefly

advert to those three genera as making up the family,

and mention one or two of the species in each. To
enumerate them all would far exceed our limits

their manners are so much the same that it would

involve much repetition, and very little is known

respecting- many of them, especially those of the

Antarctic Ocean.

PROCELLAUIA, or petrels properly so called. The
characters of these are the bill about the same length
as the head, and very strongly formed ; depressed at

the base, but having that part fortified by a horny
tube, which contains the nostrils. The fact of the

opening of this tube being single, is one of the cha-

racteristic distinctions between a petrel and a puffin ;

but it does not appear to be a very important one,

though the two tubes of the puffins may enable them
better to resist the entrance of the water, to which

they are more exposed than the others, in conse-

quence of their flying lower. A considerable portion
of the bill toward the base is straight, but the tip is

arched, forming a long, strong, and most efficient

nail or claw, with very short trenchant edges, between
which the tip of the under mandible is received. This
mandible is not bent downwards, but it is so formed
as that it slides against the nail of the upper one with

a very powerful cutting motion. Both mandibles
have also strong cutting edges, so that any ordinary
substance can be divided by their entire length. The

wings are long and pointed, the first quill being the

longest, though they are perhaps not quite so long
in proportion as those of the other genera. We
shall, however, notice the remaining characters

in describing the only species which frequents the

British seas, because as the others appear to differ

from it in little else than size and colour, this will

save repetition.
The Fulmar Petrel (P. glacialls). This is the

petrel, par excellence, of the Northern Ocean, and the

one which attends so closely upon the northern whale

ships. It also appears in great numbers on those

parts of the coast which are favourable for its nesting
in such numbers, and it drives about so much wherever
it is seen, that it has got a vast number of names,
such as "

Mollmock,"
"
Mollduck,"

" John Down,"
and a number of others. The general colour ig

whitish, and inclining to hoary on the back. The
wings have a dusky shade, and the head and under

part of the body are nearly white. The straight part
of the bill, and also the nasal tube, which, though it

has but one opening at the extremity, contains two
distinct nostrils, are brown, and the nail on the tip of

the instrument is yellowish. The inner side of this

nail is toothed as well as grooved, so that it can take

a firmer hold than probably can be taken by the bill

of any other bird whatever. The legs are dusk}', and
the irides of the eyes are yellow. Thus this powerful
scavenger of the sea is clad in but homely attire.

The colour is, however, subject to considerable vari-

ation, which renders it by no means unlikely that

those darker specimens which have been brought from
the same seas, and have had names given to them as

species, were nothing more than coloured varieties of

the fulmar.

In the present state of our knowledge, therefore,
we are to consider the fulmar petrel as the only true

petrel of the north ; and its distinguishing characters

are, that it remains more within its locality, builds

higher, flies higher, and is perhaps a more daring
bird than any of the puffins of the same sea. In the

Southern Ocean there is a bird very like this, but

whether exactly the same or not it is impossible to

say, for the species of petrels are so numerous there,
that one out of the number is little or nothing.
The flights of fulmars, which are sometimes seen

in very high latitudes, are exceedingly great. When
Captain Ross made his first voyage to that part of
the world, he was detained by the ice for about ten

days, in about 71 north latitude. During those days
a stream of fulmars continued setting northward over
the vessel, unequalled by any known flight, except
that of the ash-coloured puffins in Bass's Strait,

between New Holland and Van Diemen's Island, or

that of the passenger pigeons in the great valley of
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America. There is little doubt that this movement
north was toward the nesting place of the birds ;

though whether they nestle there in rocks or on the

ice it is not easy to say. The direction which the

birds took, and the numbers of them when taken

together, afford, however, a pretty strong collateral

proof of the fact of there being open water near the

pole, and beyond the extreme cold experienced by
the navigators, which does not appear to be in a much

higher latitude than that in which Captain Ross saw
the fulmar, if indeed it is as high.
The fulmar builds in all the northern countries

which have been visited in Spitzbergen, in Greenland,
in Iceland, and a few, it. is said, in St. Kilda, though
the petrel which is so plentiful there, is probably one
of the puffins. The fulmars never appear on the

southerly coasts of the British Islands, and but rarely
on the northerly, for it is only in very severe winters

that anything more than a mere sprinkling of them
reaches Orkney and Shetlantl. The nest contains

only one egg, as is the case with many sea birds
;

and it is curious that those birds which have such
small broods are yet far more numerous than birds

that have larger ones. Besides being eaten by the

sailors occasionally, or under particular circumstances,
these birds are eaten by the inhabitants of the remote
and cold islands ; and it is said that in St. Kilda they
are salted for winter provision, indiscriminately with

other birds. The oil is understood to be previously
extracted, and this oil is much prized by the simple
inhabitants of that lonely isle. They have not the

benefit, such as it is, of reading the marvellous lists of

infallible quack medicines which pollute the columns
of the newspapers, and tend to set the cupidity of

their proprietors over their boasted zeal for the inte-

rests and morals of the people. But still fulmar's

oil is in St. Kilda what Morison's pills, or anything
more famous and filthy, can be in England ; and it

has the advantage that nobody can be poisoned by it,

by what bungler soever it may be administered. A
young bird will yield nearly an English pint of this

oil, which is beautifully clear if kept above the tempe-
rature of fifty-two degrees of the common thermometer,
but if it be allowed to get cooler than this it becomes

turbid, and when once it does so it is not easily
cleared again.
We may add, that the great fishing on the bank of

Newfoundland affords a rich time for the fulmar, which

greedily devours the offal of the cod as it is thrown
from the fishing-boats. In these places, or, indeed, in

any place where it hovers in expectancy of food, the

bird is easily caught with a baited hook cast on the

water, or swung in the air, for it is sufficiently bold to

approach within the length of a very short line. When
we consider its numbers, its activity, and the fact of

its being the only far sea scavenger of the Arctic Ocean,
this is one of the most interesting birds of the north.

When we turn our attention to the south, we find

the importance of any one species of petrel lost in

the numbers of the species ; and we find them ap-

proaching gradually in size and in some other respects
to the large long-winged sea birds which are met with

there. Generally speaking, those birds of the south

have more colour in their 'plumage than the fulmars ;

and perhaps we might expect this, as they occur in a

lower latitude, and we find the fulmar paler in the

extreme north and sometimes white. It is not easy
to determine in every case, without a new examina-

tion, whether these birds are petrels or puffins ; be-

cause the difference is more in the manners of th<

birds than even in their structure.

Gigantic Petrel ( I\ gignntea). This is the larges

species which is known, specimens being met mea
suring forty inches in length, and about twice a
much in the spread of the wings. The upper part
are whitish mottled with brown. The scapulars, thi

coverts of the wings, the quills and the tail feather

are brown, with paler margins. The sides and fron

of the neck, and all the under parts are white ; thi

top of the head is blackish brown ; the feet are yel
lowish grey with black webs ; and the bill is brownis]

yellow, with a very large and strong yellow nail

This species is found only in the Antarctic Ocean
and may, perhaps, be considered as one of the mod
typical species there.

Most of the other petrels of the Antarctic Sea ar
much smaller birds, generally about eight or tei

inches in length ; and they appear to differ from eacl

other in little else than size and colour. One migh
be prepared to expect that they should be more die

cursive birds than the petrel of the north, becaus<

there is an uninterrupted sea in their latitudes all thi

year round ; and thus the same bird can freely circum

navigate all the globe. Where many of them nestle i

quite unknown, and indeed we are nearly in the sami

state with the northern ones, for we do not knov
where those immense flocks which proceed northwan
id the summer find their nesting places. A goo<

many nestle in Terra del Fuego, the Falklan<

Islands, Georgia Island, to the south-east of these

and South Shetland, to the south-west of Cape Horn
But as they come seasonably into temperate lati

tudes, in every longitude of the South Sea, we ma;
naturally suppose that there are nesting places fo

them all round. The ice, however, will do for thi

purpose ; because a hole in the ice, while it remain
without melting, may make a very warm nest, am
there is no want of feathers wherewith to line thi

bottom. In the north we know that there are sonv

birds which do place their nest on the ice ; and thi

may be more general in the south. It is highly pro
bable that, if attention were paid to the motions o

these and other birds of the Antarctic regions, witl

due care, and in the proper spirit of philosophy
without any preconceived theory to trammel thi

mind, we might be put in possession of some mean
of at least guessing rationally at what may lie withii

those icy barriers of the southern sea, which excludi

us from actual observation.

The flight of birds, when they are numerou
from any particular direction, or to any particula
direction, is always a matter worth attending to

The ancients saw this; but the low state of thei

knowledge unfitted them from making the prope
use of it ; and as people always do in such cases

they perverted it for superstitious purposes, an<

sought for a foreknowledge of the fate of humai

beings, from that which was simply an indication o

what had previously happened in some country o

another. Whence they come, and why, are the onl;
two questions to which the flight of birds can give an;
answer

;
but the rapidity of their motions, and thi

length of distance for which they can come, rende

them both early and valuable messengers, if we wouh
but take the trouble of making ourselves understood

Several species of petrels are mentioned as occur

ring habitually at intermediate latitudes, such a

about New Holland, and some of the groups o
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islands in the Pacific ; but it is probable that these

are puffins rather than petrels, or, at all events, that

they have the habits of puffins.

PUFFINUS. The puffins have the bill rather longer
in proportion than the petrels, but not so stout, and

slightly curved from the base, with both mandibles of

an equal length, and both curved at tho extremity.
The upper mandible is still furnished with a strong
nail, and the bill is rather a powerful one, but it is not

fitted for such hard work as that of the petrels. The
nostrils are in a double* tube on the upper mandible,

or, perhaps, rather the external tube which surrounds

the two tuberal nostrils in the petrels, is wanting. The
birds also build their nests much lower down, many of

them in holes in the sandy islands ; and some have the

tarsi longer and more slender than the petrels, and can

walk better. At sea their flight is more on a level,

and nearer the surface than that of the others. They
appear to follow the shoals of fishes, especially the

young of migrant fishes, and live less on the carrion

of the sea. Still they are more seaward than the

birds of higher flight. A bird which fishes over the

wide seas almost invariably skims the surface, whereas
one which looks out for offal, or fishes at particular

places only, takes a higher station in order to look out.

Their other structural characters are : The plumage
very close and firm, wings long and pointed, tails

short and wedge-shaped, tarsi slender and compressed,
front toes long and elastic, and the hind toe a mere
claw. Their motion along the surface of the water is

exceedingly graceful, especially when there is a heavy
swell and they rise and fall to the waves ; they ma-

nage their wings with so little plav upwards and down-

wards, that they tip the water with the webs of their

feet, and thus use the wings for little other purpose
than that of buoying them up. From this beautiful

gliding over the surface, the people on the British

coast call them shearwaters ; and where they are nu-

merous they are among the most ornamental birds that

appear above the surface of the sea.

They are found ranging through every latitude,

except, perhaps, the very coldest ones ; and from the

odd situations in which stray individuals are often

found, it appears that they are not very particular in

dashing over a good many degrees of latitude. They
have an interest in British ornithology, from the cir-

cumstance of one species at least being very common
on the north-western coasts, though it rarely makes its

appearance on the east. In winter the greater num-
ber appear to move considerably to the southward,

though a few stragglers still remain on the coasts of

the channel, and the South of Ireland. This species is,

The Sheant'fiter (P. Ang/ontiii). Sco/ornni would
be a more appropriate name for it, because there

are actually more of the birds which breed on a single
small island in the Hebrides than there are in the whole
(it England. This bird is also often called the " Mauks

petrel," or " Manks shearwater," because it occurs on
the shores of the Isle of Man ; but that is not one of

the localities in which it is most plentiful. They are

not resident during the whole year upon any part of

the British coast. They arrive on their breeding-
grounds about March, and remain till August, during
which time they rear a single young one out of a
white egg of considerable size. Whilst this operation
is going on, one or other of the birds is always very
busy in skimming over the surface of the waters, though
what their principal food is has not been very clearly
ascertained. It is probable that they fish a good

deal, but that the fish which they capture are small.

It is also probable that they collect vast numbers of

those small animals of various classes which are con-

stantly floating in the sea, and which form the prin-

cipal food of several of the small-mouthed fishes.

Whatever they gather from the waters must, gene-

rally speaking, be in small portions, for they merely
give a twitch to the surface, and pass on ; whereas
birds which catch fishes of any considerable size

always enter the water in whole or in part, or make
some sort of splash. The shearwater, on the other

hand, glides along with wonderful rapidity, often

combining the three operations of flying, walking,
and swimming ; and it not only makes forward

motion, but wheels and turns and moves laterally with

very little apparent effort of wings. Whatever they

may feed upon, they must get abundance of it, for,

notwithstanding their laborious lives, they are always
fat. The young birds are relished by the islesmen,

who salt them in large numbers as part of their

winter provisions. The length of this species is

about fifteen inches, and the stretch of the wings
about thirty-three ; but, as the tail is very short, it is

rather a stout bird for its length, though neat and

compact in the body. Its colours are plain, but

strongly contrasted, being black on the upper part
and white on the under ; but these are broken into

each other where they meet, especially on the sides

of the neck. Some of the upper feathers are greyish
in their margins, and this is the case during the

winter months rather than the summer. The bill is

rather longer than the head, and of a dark-brown

colour, and the nasal tubes extend to three quarters
of an inch in length. As these birds do not collect

in large numbers upon any part of the coasts, during
the winter, it is probable that they disperse very

widely over the ocean, and that they take the advan-

tage of that upturning of the waters during the gales
at the autumnal equinox which brings such a supply
of food to the surface. We believe that this is the

only puffin which comes to any part of Britain to

breed ; but there are some others which occasionally
make their appearance. One of these is

The Ash-coloured Puffm (P* cinereus], which is a

native of much warmer climates. It occurs on all the

western coasts of Africa, from the Cape to the Straits

of Gibraltar, and also in the Mediterranean itself,

most numerously, as is said, in the middle latitudes.

It differs from the others in being without any distinct

nasal tube, or, at all events, in having it very rudi-

mental as compared with the others. It is consi-

derably larger than the former, and it is probable
that it is the same bird, or, at most, only a climatal

variety of it which occurs in such multitudes in the

Australian seas, where the birds nestle in holes of the

dry and barren islands and beaches-, and, at some
seasons at least, appear to return every night to their

subterranean dwellings in those places.
There are many other species or varieties of puffin,

some of them larger and some smaller. Thus, the

blue-billed petrel of the Pacific Ocean is twenty-one
inches in length ; and the whitish-billed one, found on
the shores of Brazil, is as much as twenty-seven.
Some of them are, however, much smaller ; but,

whatever may be their size, or the markings of their

colours, their manners are so much alike, and so

rarely does even one of them, besides those men-

tioned, make its appearance on the British shores,

that the details of their distinctions have no general
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interest. One other species, and only one, has been
seen in this country

The Sooty Puffin (P. fuliginosus). It is under-

stood to have its proper home at the very antipodes ;

and, therefore, the one which appeared at the mouth
of the Tees in 1828 was a stranger indeed.

THALASSIDROMA. Clever as the puffins are in

their action upon the waters, they are nothing com-

pared to the storm petrels, or members of the present

Bubgenus. These are small birds, of dark colours,

though sometimes there is a little white upon them, and

they resemble the swallow tribe, both in colour and in

the style and rapidity of their flight. Their dwelling
is more exclusively upon the water than that of even

the most seaward of the former sub-genus ; and they
drive about so much, and so incessantly, that it is not

easy to say in what particular parts of the ocean

they have what may be called their resting-places.
There are several species of the genus, but they

all resemble each other very much in appearance,
and still more in habits. In calm weather they
remain comparatively quiet, each seeking its own
food ; but in severe storms they endeavour to find

shelter, and it is on these occasions that they crowd
so much about ships. As they accompany the storm,
and sometimes outstrip it in their flight from it, so as

to arrive at the ships before it, the sailors look upon
it with no small degree of apprehension. They are

known at sea as Mother Carey's chickens, among
many other names not of the most flattering cast ;

and this Mother Carey is understood to have been a

hag who caused an immense number of shipwrecks in

the days of the belief in witchcraft, not only by her

supposed influence with the " Prince of the Power of

the Air," but by lighting false watchfires on the

heights, as used often to be done upon those coasts

where the infamous system existed.

The common Storm Pctrel\(T. pelagica) is the one
most frequently met with. It is about five inches and
a half in length, but rather more than fifteen in the

stretch of the wings ; the bill is about half an inch

long, and rather slender ; the nail on the upper man-
dible is nearly straight, and the nasal -tube is very
short : the upper plumage is smooth glossy black,

with bluish reflections, and the under plumage is very

deep blackish-brown ; there are, however, some white

feathers on the rump, the tips of the greater wing-
coverts, and some of the primary wings. The nests

are understood to be made in holes of tall cliffs, but,

as the birds fly in and out with great rapidity, the

nests are not often discovered. The eggs are two in

number, which is double that of the petrels and

puffins. Notwithstanding this double produce, as

compared with the others, it does not appear that

the storm petrels are nearly so numerous ; and there

is no doubt that it is their exposure to the severity of

the weather which thins their numbers. The violent

storms not only blow them about like chaff on the

surface of the ocean, but they are often driven from

inland, where they are left in a state of the greatest
exhaustion.

Wilson has given by far the best description of the

very characteristic manners of these birds, and as he
has given it from his personal observation, to alter it

would be any thing but to improve it. When sailing
from New Orleans to New York,

" on entering,"

says Wilson,
" the gulf stream, and passing along

the coasts of Florida and the Carolinas, these birds

made their appearance in great numbers, and in all

weathers, contributing much, by their sprightly evo-

lutions of wing, to enliven the scene, and affording me

every day several hours of amusement. It is indeed
an interesting sight to observe these little birds in a

gale, coursing over the waves, down the declivities

up the ascents of the foaming surf that threatens tc

burst over their heads, sweeping along the hollow

troughs of the sea, as in a sheltered valley, and agair

mounting with the rising billow, and just above its

surface, occasionally dropping its feet, which striking
the water, throws it up again with additional force

sometimes leaping with both legs parallel on the sur-

face of the roughest waves for several yards at a time,

Meanwhile it continues coursing from side to side ol

the ship's wake, making excursions far and wide, to the

right and to the left, now a great way ahead, and now

shooting astern for several hundred yards, returning

again to the ship as if she were all the while station-

ary, though perhaps running at the rate of ten knots

an hour. But the most singular peculiarity of this

bird is its faculty of standing and even running on the

surface of the water, which it performs with apparent

facility. When any greasy matter is thrown over-

board, these birds instantly collect around it, and,

facing to windward, with their long wings expanded,
and their webbed feet patting the water, the light-

ness of their bodies and the action of the wind on

their wings enable them to do this with case. In

calm weather, they perform the same manoeuvre, by

keeping their wings just so much in action as to pre-
vent their feet from sinking below the surface." " As
these birds," he continues,

" often come up immedi-

ately under the stern, one can examine their form
and plumage with nearly as much accuracy as if they
were in the hand. They fly with the wings forming an

almost straight horizontal line with the body, the legs
extended behind, and the feet partly seen stretching

beyond the tail. Their common note of wect, wcet,

is scarcely louder than that of a young chick of a

week old, and much resembling it. During the whole
of a dark, wet, and boisterous night, which I spent on

deck, they flew about the after-rigging, making a sin-

gular hoarse chattering which, in sound, resembled
the syllables protrct-tu-cuk-cuk-tu-tu, laying the accent

strongly on the second syllable tret. Now and then

I conjectured that they alighted on the rigging,

making then a lower curring noise."

We regret that we have no more room for quota-
tion, and we do this the more that the hints contained
in Wilson's observations tend to throw more light

upon the real characters and economy of these birds

than all else that has been written on the subject.
He found them in the gulf stream, which shows
that they seek the water where it is moving along,
and bearing with it those substances upon which they
feed. He found the remains of a large fish in the

stomach of one, and another filled with tallow which
he himself had thrown overboard ; in the gizzards of

some he found fragments of barnacle shells, and in

all he found little globular substances, about the size

of mustard-seed, which he conjectured to be the

sporaz, or germs of the gulf weed, of which such a

mass remains floating in the great central eddy of the

Atlantic, and continues sending fragments northward

down the stream. He conjectures also that the par-

tiality of these birds for the wakes of ships arises in

great part from the turning up of those substances by
the motion of the water, and also from the detaching
of barnacles from the ships' bottoms by the same
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operation, though the refuse which is cast overboard

forms also a part of their attraction. These birds

display none of that pugnacity of disposition which

is so conspicuous among the fulmars of the north, but

appear to live in the greatest harmony with each

other.

The species which Wilson describes upon this

occasion were a little larger in size, and browner in

the colour, than those which are met nearer the shores

of the eastern continent. Their general structure

and also the forms of the tails are the same, however,
and therefore, though they have been considered by
some as a different species, the grounds of distinction

are but slight.

There is, however, another species found in the

Atlantic, and also occasionally on the British shores,

though but rarely. They are rather larger than the

even-tailed ones seen in the east parts of the Atlantic,

and they have the tail very spreading and forked,

but not very deeply. They are also different in their

colours, the upper plumage being brownish ; some of

the scapular feathers and more of the wing coverts

being whiter than in the species which have not the

tail forked. Except in the termination of the tail,

and that was slightly forked in some which Wilson

examined, this bird agrees very exactly with Wilson's

birds in size and in shape ; and, as he observed some
of them with much more white upon the body than

others, it is very possible that they are identically the

same ; that the larger species or variety is chiefly
found on the richer pasture of the gulf stream ; and
that the few stragglers which have appeared on the
west coast of Britain may have followed in the wakes
of ships from near the American shores. There is

another circumstance which increases the probability
of this: the greater number of those stragglers have
been seen in the winter, and therefore they may be

presumed to have followed the ships late in the sea-

son, when their breeding operations were over, and

they were more dispersed upon the water?.

Of the species or the conduct of those birds upon
the Pacific, we have but little information ; and that

ocean is so much wider than the Atlantic, and so

rarely crossed in comparison, that information re-

specting its birds, and its natural history gencrallv, is

not so easily obtained.

PHACpCH/ERUS Warty Hog. A genus of

the hog family, which has been separated from the

others in consequence of certain peculiarities of its

structure ; but we shall notice those differences, and
also the other distinctions of genus or sub-genus which
are to be met with in the family under Sus, the name
of the typical senus.
PHALACRUS (Paykull). A genus of minute

beetles. See ANISOTOMIDY*E.

PHAL^ENA. Linmeus divided the lepidop-
terous insects into three genera only, Papilio, Sphinx,
and Phalccna, or butterflies, hawk-moths, and moths

properly so called, the last named genus being cha-

racterised merely as follows :

' Antenna) setaceous,

gradually attenuated from the base to the tips, wings
at rest generally deflexed, flight nocturnal." These
characters, it is true, have the merit of uniting toge-
ther a great mass of species, although it is very diffi-

cult to draw the line between some of the less typical
sphinges and some of the moths. Still, however, the

step was so evidently natural, that it has been re-

tained by most subsequent authors. It was however

necessary even for Linnaeus himself, from the number

of species belonging to the genus, to establish sections

as follows :

I. Attacus, with the wings horizontally extended.

II. 1. Boinbyx, tongueless, with the wings re-

versed.

2. Bombyx, tongueless, wings depressed, back
not crested.

3. Eonbyx, tongueless, wings depressed, back
crested.

4. Bombyx, with a spiral tongue, back not

crested, wings deflexed.

5. Bombijx spii'ilingues, back crested, wings
deflexed.

III. 1. Koctuce, tongueless.
2. Noctua, spiral-tongued, back not crested,

IV. 1. Geometra, antennae pectinated, posterior

wings rather angulose.
2. Geometra, antennae pectinated, wings

rounded.

3. Geometra, thread-horned, wings angulose.
4. Geometra, thread-horned, wings rounded.

V. Turtrix.

VI. Pyralis.
VII. Tinea.

VIII. Alucita.

These eight primary divisions have constituted, in

the works of most modern authors, the chief primary
divisions of the nocturnal lepidoptera. By some au-

thors, however, the name Phaleena has been em-

ployed in a manner which must surely be contrary
to every true principle of scientific nomenclature,

namely, as a family name, Phalocnida:, for the thread-

horned Geometra' of Linnaeus. We have, however,

already in the article Gcnmctrulae noticed the addi-

tional incorrectness of this step, and shall therefore

terminate this article by regarding the term Phaltcna

as synonymous with that of Nocturne/, or moth, and

referring the reader to the articles under these two
heads, as well as to that upon the Gcomctricke.

PHALANGIID^). A family of arachnidous in-

sects, belonging to the division Trachcaria, and order

Adelarthrosonwta (see vol. i. p. l!-'6),
and distinguished

by having the antennal claws very distinct and termi-

nated by a didactyle claw. They have two filiform

palpi of five joints, the last of which is terminated by
a small hook, two maxilla; formed by the elongation
of the basal joint of the palpi, two eyes, and occa-

sionally four other maxillae composed of the dilated

basal joint of the fore legs. The body is short

and of an oval or rounded form, the abdominal

portion exhibiting the appearance of segments. The

legs, eight in number, are always very long and
divided as in insects.

These curious creatures are known under the com-
mon name of harvest-men or harvest-spiders. They
live on the ground amongst grass, under stones, &c.,

and are exceedingly active, the great length and slen-

derness of their legs enabling them to proceed with

very great rapidity. These insects are evidently ra-

pacious, and feed upon other insects. Their relations

are very interesting, appearing to be intermediate

between the spiders and mites. Some of the exotic

insects belonging to this family are amongst the most

extraordinary of annulose beings ; the species of Go-

ni/leptes, in their threatening form and the singular

spines with which the legs, c., are armed, well merit

the specific names, horridus, &c., which have been

given to them, whilst others, figured by Dr. Pertz in

the "Delectus Animalium Articulatorum Brasilia;/'
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(wherein a complete specific synopsis of the family is

published), are even still more extraordinary. The
DoHchoscclis Haworth'd of Hope, described and figured
in the last part of the Linnaean Transactions, covers

an area of at least six inches in diameter, whilst its

body is scarcely a fiftieth part of this extent. The
other principal genera are, Siro, Macrocodes, Trogu-
lus, Phalangium, and Obisium. There are numerous
British species belonging to the two last named ge-
nera. 'Ihe P. cornutnm, Linnaeus, being the male,
and the P. ujrilio the female of the typical species of

PAttlaneitttn.

PHALAROPE (Phalampus). A genus of aquatic
birds, having, as the name implies, the toes furnished

with lobes. They are placed by Cuvier in the lon-

girostral family of Echas&iers ; but it is not very easy
to assign them a place in the system which will ex-

actly suit all their habits, because, though their feet

arc only lobed and not entirely webbed, they are very

expert swimmers, at the same time that they are dis-

cursive birds, and range to great distances. They are

not birds of large size, but they are expert walkers,
as well as good swimmers and fliers. Their generic
characters are : the bill long, slender, weak, straight,
and depressed at the' base ; the mandibles furrowed

for the whole length, and the tip of the upper man-
dible blunt and curling over the under, which is

pointed ; this structure of bill is not adapted for very
severe labour, and therefore we must suppose that

that the birds live upon small substances, though
they obtain them sometimes from the land and some-
times from the water ; the nostrils are in the sides of

the bill near its base, they stand out, and are sur-

rounded by a membrane ; the feet are of moderate

length, with the tarsi rather slender and compressed
laterally ; there are three toes to the front, all web-
bed as far as the first joint, and then furnished with

lobes for the remaining length, which are capable of

striking the water with very considerable force, and

yet of being much more easily recovered than feet

entirely webbed. The hind toe is short, turned in-

wards, and without any membrane ; the wings are of

moderate length, but rather pointed, and they are

clever birds and handsomely formed, but wild, and
devoted to free nature. Though there are two of

them that visit Britain in the winter, the one not

unfrequently, and the other very rarely, yet in sum-
mer they seek the extreme north ; and if we except
the fulmars, there are perhaps no birds which ap-

proach nearer to the poles. These species are the

red-necked phalarope and the grey phalarope.
The Red-necked Phalarope (P. hypcrborcus). This

is a very handsome and clever bird, almost equally

expert at each of the three motions of running, swim-

ming, and flying. It is a discursive bird, migrating
northward in the summer, and southward in the

winter, in doing which it takes a very considerable

range. If we were to judge from the feet- only, we
should be disposed to say that the coot is the bird

which it most nearly resembles ; though the toes are

much shorter than those of the coot, and the lobes

upon them are smaller, and not so much divided.

When, however, we examine the bills, and the general
structure, we find a remarkable difference. The bill

of the coot is decidedly an aquatic bill ; and the form

of the bod}', and the articulation of the legs, are so

decidedly of a swimming character, that the bird is

a bad walker. True to its structure, the coot is found

only upon the waters, generally the fresh waters, and

it does not range much. This phalarope, on the

other hand, though its form is that of a shore bird,

and its march is swift and graceful, while its habit

corresponds, as it finds its food, at least in the winter,

more upon land than in the witter. Notwithstanding
of this, the phalurope is by far the better swimmer of

the two, and, as we have said, the places of its swim-

ming and wintering are generally widely apart from

each other. It is true that the legs are not articulated

to the body, or the joints of the tarsi formed in that

manner which is the best adapted for a running bird,

because such a structure would be incompatible with

cxpertness as a swimmer. The phalarope has, how-

ever, less of the awkwardness of the swimmer in its

walk than any bird which can be named. Its body,

though light, is firm, well shouldered, and exactly oi

that shape which indicates a good flier.

The following are the colours of the summer or

breeding plumage, in which, however, the bird very

rarely appears in this country : The back is black,

with reddish brown margins to the feathers ; the top
of the head, the hind-head, cheeks, and sides of the

breast, are ash ; there is a white bar across the wing,
and the upper tail-coverts are mottled with the same
colour ; the front and sides of the neck are reddish

brown ; and all the rest of the under part, and also

the skin, white, but with dusky brown spots on the

flanks. The female has the general plumage less

clear in the tints, and the brown on the neck much

paler, and spotted with ash-colour. In the winter

the time when the birds are seen in this country, the

black parts have become brown, the brown parl

pale buff, and the brown spots on the flanks arc

nearly obliterated. The young birds have the uppei

part mottled with white and reddish, and the undei

parts with pale ashen grey. When birds in theii

summer plumage, and also young birds, first began tc

be obtained from the northern countries where thej

breed, there was a good deal of confusion about the

species ; but the facts are now well ascertained, anc

the changes of plumage tend greatly to show that the

place which Cuvier has assigned to the phalaropes, ir

his arrangement of birds, is the right one.

The Grey Phalarope (P. lobatus). There is a double

blunder in the naming of this bird and the last one

for this is the more northerly bird, and ought, on thai

account, to be called hyperboreus, if any of them is tc

get that name ; and the English epithet grey, applied
to this one, is the name of its winter colour ; whereas

if it is to be named from the colour at all, it ought tc

be named from the summer, or breeding plumage
because that is the livery of a bird when in its highesi

perfection.
This phalarope is very rare in England, even ir

the winter ; and it is scarcely more common on tlu

shores of the northern and western isles of Scotland

Indeed, any specimen which does find its way hen
must be looked upon as a stray bird, which has Deer

beaten from the line of its regular migrations by the

violence of the winds. Birds which come in this wa)

do not come at a regular season, like the habitua

migrants, but are more likely to arrive in the autumr

than in the depth of winter ; because, when wintei

fairly sets in, their migration in their own locality ii

over they are comparatively at rest in their winter

quarters, anel not exposed to the winds. Such birds

are also much more likely to come to the southerly

parts of the country than to the northern. Accord,

ingly, specimens ha%e occurred in the southen
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counties of England ; and one mature male, which

was found in Wiltshire as early as the month of

August, retained so much of the summer plumage, as

to show that the rich-coloured birds found far to the

north in summer are identically the same as the grey
ones which straggle southward in the winter.

At all times of the year this phalarope is a hand-

some bird, and in summer its plumage is very beauti-

ful ; but the colours are so mottled and broken, that

it is scarcely possible to give a detailed account of

them. The whole of the under part is then rich red-

dish brown, passing into a mixture of black, brown,
and several other tints, which it is not easy to name,
on the back, the wings, and their coverts. There

is, however, a white bar across the greater coverts,

the same as in the other phalaropo, which undergoes
no annual change. In winter the colour changes

greatly, and in all probability the change is greater
in proportion as the place iu which the bird winters

is colder. As it occasionally appears with us, the

brown on the under part has t'tded to white, marked
with some greyish ash on the sides of the lower neck.

The colours on the back and wings fade almost to

one entire tint of grey, notwithstanding their variety
in summer. The most singular change in the plum-
age, however, takes place in the head. In summer
the chin, the checks near to the eye, the top of

the head, and the hindhead, are deep black; and a

small space round the eye, on the cheek below
the eye, and backwards to the nape, is white, mottled

with a few feathers of brownish-grey, and passing

gradually into the dark colour of the neck. In

winter, again, those colours of the head exactly

change places, by all that is black in summer turning
white, and all that is white turning black. There is a

seasonal change even in the bill and feet. In summer
the bill is yellow, and the feet are blackish brown ;

but in winter the bill becomes dusky almost to black-

ness, and the feet lead-colour. In consequence of

these changes, both of the feathers and of the naked

parts, it would not be easy fur any one to believe that

the bird, in its two plumages, was still the same

species, \fere it not that it has been seen in all its

changes.
The young birds, in their first plumage, have the

back and scapulars grey ; the greater coverts dusky,

margined with buff; the white bar on the wing more

conspicuous, and a slight tinge of brown on the

throat. Their bills and feet are also much paler in

the tint than those of the mature birds in summer.
The young might thus readily pass for a third species

by those who attend only to colours ; and, as they

generally move southward earlier than the old birds,

they are not only first seen, but most plentiful in the

southern parts of the range. It should seem that this

bird is chiefly an American, though it does not appear
to come abundantly into the south, or even the central

parts, of the United States. Wilson saw it, and left

a few notes respecting it, but no finished description ;

and the American ornithologists who have followed

him have not exactly come up to his standard in

their attempts to furnish one. Indeed, it is only in

the extreme north, among that dismal melange of

rocks, ice, and water, with which the explorers of
those dreary regions had to contend, that this phala-

rope seems quite at home in the summer. The
situation of its nest, and its economy and food in the

breeding season, are quite unknown.
PHALARIS (Linnaeus). This genus is the ca-
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nary-grass of authors, and is one of the cultivated
Graminetc. The grain is chiefly used for feeding
ponlfv and singing-birds.
PIIARNACEUM (Willdenow). A genus of

annuals and undershrubs, having pentandrous flowers,
and belonging to Caryophyllecc. They are all easily-
cultivated.

PHASCOLOMYS wombat. A genus of mar-

supial mammalia, of which there is only one known
species, and this species is so different from all the
other mammalia, whether marsupial or placenta], that
it may almost be considered as forming a distinct order.
It is one of the most quiet and peaceable of animals,
as perfectly passive as a living creature can be, and it

lives upon vegetables, and does injury to no living

thing ; but at the same time it does not, in the struc-

ture of its teeth, fall into any of the order into which
the vegetable-feeding mammalia are divided, nor, in

fact, resemble them. Almost the only character too
in which it strictly agrees with the other marsupial
animals, is simply being marsupial. If we were to
liken it to any of the placental animals, the rodentise
are the ones which it resembles the most in the teeth,
and it is very unlike them in form and in habits. It

seems that the teeth are not constant in number, but,

generally speaking, there are two incisors in each

jaw, placed very remote from the grinders, and some-
times with a tooth in the interval, somewhat resem-

bling a canine tooth, but as often without this. Even
the incisive teeth do not appear to be constant in

their number, but to vary from two to six, to be thick
and strong when few in number, and small and weak
when many. The small ones are most frequently
accompanied by canines, two in each jaw. These
canines are crooked, but have flat oval crowns, and

nothing of a carnivorous character about them.
The full-grown wombat is nearly the size of a

badger. Its body is thick and heavy ; its head large
and flat; its eyes and ears small, the former mode-

rately opened, so as to indicate an animal that lives

partly above ground and partly below ; the legs are

short, and the fore legs are supported by clavicles,
so that they have a cross motion, by means of which
the animal can burrow readily in the ground ; there

are five toes upon each of the feet ; but the inner
toes on the hind feet are very small and without
claws ; the claws on the fore feet are very stout, and
fitted for digging ; and the three middle toes are sup-
ported for some length by a connecting membrane ;

the feet are plantigrade, or have the entire sole ap-
plied to the ground in walking ; the covering of the

body is rougrf* and thick, and of a greyish-brown
colour, paler about the ears and neck than on the
rest of the body , the tail is reddish-brown, but it is

so exceedingly short, as to be almost entirely hidden by
the fur of the surrounding parts, and the ears are

nearly concealed in the same manner.
The whole of the senses appear to be duller in this

animal than in almost any other. It is perfectly

passive even to danger ; for any one who meets with

a wombat may lift it and carry it off, not oidy with-

out its offering any resistance, but absolutely without
its making any complaint. In consequence of the

extreme mildness of its disposition, it can readily be
made to reside in houses, though it appears to be

susceptible of hardly any education. It spends the

greater part of the day in sleeping, during which it

rolls itself up in the form of a ball. In the wild state

it lives entirely upon vegetables ; but when kept in

E E



434 PHASEOLUS PHASMIDJE.
confinement it eats a greater variety of food, and it

has no objection to milk. It readily eats all sorts of

fruits, roots, and culinary vegetables, and also bread ;

so that it is just as passive in the taste of its food as

in any thing else. It is understood that the seal-

fishers about Bass's Straits keep it in their huts,
where it is not only as tame as a dog, but a great deal

tamer, inasmuch as it is perfectly indifferent to the

appearance of strangers. It is not of course to an-
swer any of the purposes of a dog that so dull

and passive an animal is kept, but rather to answer
those of a pig. The flesh of the wombat is consider-

able in quantity, and said to be more juicy, more
tender, and every way better in quality than that of

any other marsupial animal, and the animal itself is

certainly more easily taken than any known species
of game. For these reasons it has sometimes been

proposed that Australia should send the wombat to

Europe to become a domestic animal, as some slight
return for the European animals which constitute a

very important portion of the wealth ofthe colonists.

Two live ones were once in the French museum, but

they did not live long, and it is exceedingly doubtful

whether so very simple an animal could be kept in a

European farm-yard, as the poultry would be very
apt to peck at it, and the pigs to trample it to

death.

The geographical range of this animal appears to

be very limited, being confined to some part of the

shores of Bass's Straits, and to the islands situated

there. It appears, also, that it is now very rare com-

pared with what it was when those Straits were first

discovered ; and it seems to be in rapid progress
towards extinction, so that, as we have said, an entire

genus, and indeed an order, will be blotted out from
the living inhabitants of the world.

PHASEOLUS (Linnaeus). A large and useful

genus of climbing herbs, natives of many different

parts of the warmer parts of the world. The flowers

are diadelphous, and many of them very beautiful, the

genus belonging to Leguminosce.
The kidney-beans are in every garden, and so well

known, that they need no description. There are

many species, and of both dwarfs and runners many
varieties. The young pods of the dwarfs are one of

our most delicate table vegetables ; and the scarlet or

rough runner, P. multiflorus, is one of the most useful

cottage garden products.
PHASMID^E. An extraordinary family of or-

thopterous insects, belonging to the section Cursoria,
and distinguished by the more or less elongated form
of the body, exposed head, tarsi five-jointed, posterior

wings longitudinally folded, and fore legs simply
formed for walking, and not raptorial as in the Man-
tidcc) with which family they were long united. We
have taken occasion in various instances of calling
attention to some of those curious resemblances which
exist between animals or tribes of animals of very
different structure ; but the creatures now under con-
sideration exhibit perhaps the most striking similarity
which could be desired between animals and vege-
tables. The author of this article has repeatedly been

asked, when showing his collections of these insects

to persons not versed in such matters, how he could
wish so far to deceive them by fastening together bits

of stick and old withered leaves, and patching them
into something of the shape of insects ! for the fact

is, that so completely do some of these creatures

resemble pieces of vegetables, that their ordinary

names are walking-stick insects, leaf insects, an

mated leaves, &c.; and surely to see some of thei

arranged upon a twig as Donovan has arranged thei

in one of his plates of " Indian Entomology," the d(

ception is complete. But it is not alone in form the

this similarity exist?, but also in their colours, so tha

to adopt an interesting theory propounded by th

authors of the
" Introduction to Entomology," .

would seem as though the Creator had impressed thes

forms and colours upon these creatures, in order t

guard them from the attacks of their enemies, wh
are thus deceived, mistaking them for portions of th

plants upon which they subsist. We are aware the

objections may be urged against this theory, and tht

these kinds of resemblances may be termed merel

freaks of nature ; but as we know that instances ma
be produced in which the precisely opposite effect

produced, namely, where predaceous creatures lyin

in wait for their prey are also hidden as it were froi

the sight of their victims by the like similarities (

appearance, we cannot but think that concealment :

as much the object in one case as in the other.

These insects are inhabitants of tropical ^climate
a very few species of comparatively small size bein

found in the south of Europe. They delight in n

maining stationary upon the branches or twigs of plant
The females are provided with a strong apparatu

enabling them to bury their eggs under the bark <

trees.
According

to the Rev. Lansdown Guildin<

who has published an interesting Memoir upo
Phasma cornutum in the Linnjran Transactions, tl:

insect remains tranquil all day, but at night it devoui

a great quantity of leaves ; its motion in walking

unsteady ; and when it loses one of its legs in tl;

larva state, the organ is reproduced, of a smaller siz

at the following moulting. The student must consu

the Synopsis of Phasmulaz, of Mr. G. R. Gray, ft

fuller details and a notice of the various species, di

tributecl into many sub-genera. The family is div

sible, as the names noticed above imply, into tw

groups or sub-families, Phasmidcs, with the bod

slender and stick-like, and the legs long ; and Phy
tides, with the body broad, very thin, ancUmore c

less leaf-like, and the legs short and dilated. Thes

two sub-families are divided into various generic an

sub-generic groups. In the Phasmidcs, some hav

the antennae very short (Bacillus, Latreille), whicl

as well as Bacteria, Latreille, consists of apteroi

species.
The restricted genus Phasma comprise

those species which are winged, and possess ocell

Some of the species of this family are amongst son

Bacteria fragilis.

of the most gigantic of the insect tribes. That whic

we have above selected for our illustration of th

sub-family Phasmides is the Bacteria fragilis from Ne

Holland, described and figured in Mr. Gray's Synops



PHEBALIUM PHILEDON. 435

of the Australian species of this family, from the

collection of the Rev. F. W. Hope. The figure is

about half the natural length.
PHEBALIUM (Ventenat). A genus of ever-

green shrubs from New Holland, belonging to the

natural order Ruitwcce. In greenhouse collections

they thrive well with the ordinary management.
PHILADELPHIA. A small natural order

containing only two genera, viz. Philadclphus, and
Decumaria. Of the former there are fifteen, and of

the latter three species, already described. The Phi-

ladclphi are very ornamental plants, possessed of

neither deleterious nor useful properties ; but some
are so strongly scented as to cause headache when
introduced into nosegays. The calyx is turbinate,
with the limb in four divisions. Petals four or five,

inserted into the calyx. Stamens attached to the
throat of the calyx, and shorter than the petals.

Style four or five parts, stigma oblong, capsule four

or rive-celled and many-seeded.
The Decumarias are climbing shrubs from North

America, with icosandrous flowers, having a many-
toothed bell-shaped calyx. Petals from seven to ten,
stamens numerous, anthers double, style cylindrical,

stigma peltate, with many rays, capsule valveless,
and many-celled. They are hardy plants, and increased
bv layers or suckers.

"PHILANTHUS (Fabricius). A genus of hy-
menopterous insects belonging to the fossorial Acu-

leata, and family Crabronidce, but confounded by
that author with the genus Ccrceriis, Latreille, from
which it differs in having the abdominal segments
not narrowed at the base, without any peduncle, and
with the second submarginal cell not petiolated as in

Cerccris ; with this genus, however, it agrees in the

predatory nature of its habits, and which render the
Philnnthi some of the most obnoxious of insects in

places where they abound. Fortunately only one of

the species has been found in this country, P. an-

drogenetis, Rossi, and that occurs but very rarely.

The typical species, P. ap'worus, has formed the

subject of a very interesting memoir by Latreille,
of which the following is a concise abstract. The
females of this insect make their nests in sandy
places, where they form deep and cylindrical bur-

rows, in which they deposit a considerable number of

honey bees, (Apis meUiJica), which they slightly
wound with their sting at the moment when they
bury them, their victims still retaining a little life, and

capable of a little motion, which is to be perceived
even at the end of many days. When the nest is

sufficiently stored with these poor insects, the females

deposit an egg in the midst, and close up the cell.

They then commence another nest for the reception
of another egg, and so on until their supply of eggs
is completely exhausted. Latreille, in order to ascer-

tain the amount of destruction which a hive in the

neighbourhood of the nests of these insects might
undergo, opened, in the first place, the body of the

female PIrilanthus, in order to count its eggs, and
thus he ascertained that the ovary appeared only to

contain five or six eggs, of an elongated cylindrical
lorm, and white colour. Each female, therefore,

destroys at least six bees, and probably a greater
number, as Latreille could not assert that each
larva consumed only one bee, many of which were

rejected and others abandoned. Latreille moreover
counted on a space of ground, 1-20 feet long, about

fifty or sixty female Philanthi occupied in the con-

struction of their nests. This space of ground, there-

fore, at the lowest calculation, must be the tomb of

between three and four hundred bees.

The larva is produced from the egg in a very short

time, and in a few days consumes the food laid up for

it in store. It then forms a cocoon, which appears
rather to be a viscid secretion, than to be spun with

silk, and which when dry becomes a flexible mem-
brane. Within this cocoon the larva remains un-

changed for many months, and does not become a

pupa until the end of the winter, and hence there is

only a single generation in the course of the year.
The food of the different species varies in its nature,
some preferring Andrence. In the perfect state, they
very much resemble wasps, and feed upon honey,
and the nectar of flowers; whence evidently is derived
the generic name, which signifies lovers of flowers.

This genus is not numerous in species ; and the colour
of the insects is generally black, varied with yellow.
PHILEDON NECTAR-SUCKER (Meliphaga). A

genus of anizodactylic birds, which, as their name
imports, subsist, in great part, upon the sweet juices
which they gather from the nectaries of flowers. This
is a peculiar mode of feeding for birds, and these
birds are peculiarly organised, so as to adapt them to

it. They also inhabit peculiar localities, where the

productions of the vegetable kingdom are of a different

character from what is met with any where else. The
species of this genus are numerous

; but notwith-

standing their numbers, they are not generally dis-

tributed even in corresponding latitudes. There are
none in America, in Europe, in Africa, or in conti-

nental Asia ; and we believe there are few in those
Oriental Isles which may be considered as partaking
of the Asiatic character, or intermediate between it

and the islands which spot the wide Pacific. New
Holland, and especially the scattered isles which

geographers include under the general name of Oce-
anica, are the only countries where birds of this

genus are found ; and though there are many of them
in European museums, and some of them are very
numerous in their native countries, their manners are

very little known.
In the isles and regions of perpetual verdure,

where some plants are always in flower, and many
trees are rarely found without both flowers and
fruit, these birds keep constantly flitting about from

spray to spray, collecting the means of their sub-

sistence.

They have frequently been confounded with other
tribes of birds, such as the bee-eaters, the creepers,
and even the thrushes, from all of which they are

separated by distinct characters and habits, so far as
the latter are known or can be guessed at. It is

highly probable that the mistakes of the more early
describers, respecting their proper place in the system,
have been among the causes why so little attention
has been paid to the ascertaining of their proper
function in nature. This is indeed greatly the case
with all the birds of Oceanica ; and yet in their num-
jers, the beauty of their plumage, and the singularity
of some of their forms, they are among the most

interesting of all birds. It should seem, however,
that those who visit these islands are far more anxious
;o bring home the mere skins of the birds, often muti-
ated or in bad condition, than to bring any portion
of their history, or of the relations which subsist

Between them and the other productions of nature in

the countries which they inhabit. The absence of

EE2
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tliis information is asatl breachln the continuity ofour

knowledge of the growing and living world ; but it is a

breach which cannot in the mean lime be made up,
and therefore we must content ourselves with a state-

ment of the generic character, and of the sizes and
colours of some of the specie.
The generic characters are as follow : the bill not

longer than the head, of moderate thickness, a little

convex, sharp, and curved a little toward the point,
which is furnished with a notch in many of the species.
The bill is depressed at the base, where the culmeu
advances a little on the forehead, and the cutting
edges are margined. The nostrils are in the sides
of the bill, at variable distances from the base, and
covered in part by an arched membrane, which is

naked of feathers. The nasal grooves in the bill

are large, and produced toward the point. The
variations in the positions of the nostrils, and espe-
cially the presence or the absence of a notch in the

bill, would lead us to conclude that there are sufficient

differences of habit among these birds, for warranting
the separating of them into several genera ; because
the notched bill is decidedly insectivorous in its

character. The tongue is peculiar ; it is lengthened,
a little extensible, and furnished with a bunch of car-

tilaginous fibres at the tip, by means of which the

bird is understood to collect the sweet juices ; the feet

are of mean length, containing four toes, there are three
in the front and one in the rear, the hind one is furnished
with a very powerful claw ; the wings are of moderate

length, and rounded, the fifth quill being the longest.
This form of the wings is against the birds' taking

long flight ; though it is the best form for enabling
them to beat easily at short distances over plants and
trees in search of food. The species as enumerated
in the books amount to about sixty, varying from five

inches in length to about ten or eleven ; and not so

remarkable for the brightness of their colours as many
other races of birds of the same country.

Spotted Phllcdon (M. maculata). Tin's species

belongs to the remote isles of the Pacific, and is about
five inches and a half in length ; the upper parts

yellowish green ; the chir. and space round the eyes

deep grey, marked on the top by a white band passing
from the gape over the eyes ; the ear coverts golden

yellow ; and the under parts greenish yellow spotted
with brownish ash ; the bill is red at the base and
black at the point, and the feet an ash colour. The
female is brown above, with the top of the head ash ;

and nearly white on the under part, but mottled with

little blue spots on the breast.

Black and white Philedon (M. melanoleucos), is a

New Holland species, about six inches in length. It

is grey on the upper part, brown on the forehead,
with a white spot over each eye ; the quills and tail

feathers are black, with some of their webs yellow
and others grey, and the tips of the outer tail feathers

white ; the middle of the breast and the belly are

black ; the Hanks grey, the feet brown, and the bill

black.

Yellow- winged Philedon (M. pyroptera). This is

another New Holland species, about six or seven

inches long. The upper part shining grey, with a

yellow spot on the ear covert, and a little brush of

black feathers above it ; the rump is yellowish ash ;

the quills and tail feathers are yellow with the ex-

ception of the two middle ones of the latter, which are

black ; the under parts are whitish, streaked with

delicate lines of grey on the breast ; the bill and feet

are black. The female has the quills rusty red; and tl

under part yellowish, mottled with russet on the bell

Such are one or two examples of the genus Philedo

and though we were to enumerate the whole sixi

species, we should not be able to add much, or inde<

any additional information, numerous as the bin

are.

PHILLYREA (Linnaeus). A genus of evergret

hardy shrubs, having diandrous flowers, and belon;

ing to the Olcincc. They are some of our most coi

mon shrubbery plants, and are propagated by layei
PHLEUM (Linncsus). A genus of useful grass

mostly natives of Europe. The P. pratcnse, maji
and minor, are the cats-tail grasses of the Brit is

farmer, and arecommon in every meadow.
PHLOMIS (Linnaeus). A genus of shrubs an

herbaceous perennials, mostlyEuropean, and belongir
to Labiatcp. The P. fruticosa is called the Jerusale

sage, an ornamental plant common in our shrubb

ries. All the species are more or less showy, ai

are all easily propagated.
PHOCA, the genus seal, or perhaps more co

rectly, Phocidce, the seal family, an account i

which in their relations, habits, specie!!, and comme
cial uses, will be given in the article SEAL.

PHRENOTRIX. A somewhat peculiar genus
birds, intermediate in its character between the cro

tribe and the birds of paradise, but distinct fro

both. There is only one known species, a native <

the Sunda Islands. The characters are : the bill <

mean length, very stout, high in the culmcn, wide ;

the base, having the mandibles a little curved, ar

convex and smooth on the side. The head is larg
and covered with silky feathers very thickly set. Tl

nostrils are small, at the base of the bill, and in tl

form of transverse slits. The wings are broad ai

rounded, the third and fourth feathers being tl

longest. The tail is longer than the body, consists

ten very strong feather?, and is much wedge-shape
at the extremity, approaching in some respects to tl

shape of the tail of a magpie. The feet are vei

stout, covered with shielding scales on the intfiio

with three toes to the front and one to the rear. The
are of moderate length, but all the claws on the

are strong and compressed, and that on the middi

front toe is rather longer than the others. Tl

whole structure of this bird points out that it is

short flyer, practising a good deal of ascent an

descent) and spending a considerable part of its tin

on the ground.
There is only one known species, which is an e:

ceedingly common bird in the Island of Java. It

not a gaudy bird in its plumage ; but still it is a ric

one. Its general colour is a sort of brownish smoki

grey ; but glossed with reflections of every tint i

colour between bright green arid yellow. The hea

is deep black ; and the coverts of the wings ai

shining olive green. Its total length is betwee

fourteen and fifteen inches, of which the tail occupi<
more than one half. Plentiful as it is in its nath

country, its manners have not been much studied

and that such should be the case, is matter of regre

It is unquestionably what is usually termed a coi

necting link between the crow tribe and the birds <

paradise. We know the habits of the crows abum

antly well ; but we are very ignorant of those of tr

birds of paradise. It is highly probable that if ti

habits of this one were diligently studied, they woul

lead us to at least some knowledge of the habi
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of the others, which are so interesting in their

appearance, from the singularity of their plumage.
See BIRD OF PARADISE.
P H 11 i'G A X HA ( Linnaeus). An extensive genus

of insects, constituting, in the system of Latreille, the

third and last great section of the neuropterous order

Plicipennes, but formed by Mr. Kirby into a distinct

order, Trichoptem. Without entering into the ques-
tion of the ordinal or other rank of this tribe of

insects, it will be sufficient to state the chief charac-

ters in which they differ from the other neuropterous
insects. The mouth is of an obsolete character, the

mandibles being either entirely wanting or minute
and membranous, as are also the under jaws and lip ;

the palpi are, however, present, which of course

proves the presence of the organs of which they are

appendages; the posterior wings are generally larger
than the superior, and folded longitudinally when at

rest, at which time the organs of Might are laterally

deflexed, the anterior pair being more or less pilose,
and the nervures are for the most part longitudinal,
and branching with very few transverse connecting
nerves ; the eyes are prominent and globular, the

ocelli two in number; the abdomen soft, and not

furnished with terminal setae ; and the legs are long
and slender; the coxae elongate, and the tibia! gene-

rally furnished with one or "more pair of spurs ; the

tarsi are five-jointed. These insects are found in the

neighbourhood of water, and are called caddice-flies

or water-moths, and their larvcc caddice-worms, in

which latter state they reside in the water in cases of

sand, shells, &c. (fig. A) as described in the article

CADDICE WORM. Both in their larva and perfect state

the\r are excellent baits for fishing. The pupa is

inclosed within the case formed by rfie larva ; it is of

that species termed incomplete, having all the limbs

distinct, but folded upon the breast, the head being,
moreover, furnished with a pair of curved mandibles,
which appear to be applied to no other use than that

of making a passage through an open-work grating of

silk (fig B), which the larva had formed at the

opening of its case previous to assuming the pupa
state. This grating hardens in the water, and be-

comes indissoluble j strong threads crossing each other

forming a small thickish circular plate of brown
silk, which becomes as hard as gum, and fits exactly
into the opening. De Geer has described and

figured several of these cases thus grated at one end ;

and Reaumur has ascertained that the holes left in

the grating were for the purpose of breathing, by
admitting a current of fresh water, effected evidently

by the spiracles of the pupa ; and he actually saw
the grate-work in alternate motion, from convex to

concave, as the water passed out and in. When,

therefore, the time arrives for the insect to quit its

watery abode, and assume the winged state, it is

endowed with powers of motion far greater than are

possessed by any other incomplete pupa, so that it is

enabled not only, in the first place, to cut through
the grating of silk, but afterwards to creep out of its

case, and ascend into the air, where it throws off its

outer skin, and appears as a caddice-fly (fig. C.)
The species are found flying, chiefly after sunset,

about streams, ponds, &c. They are of a small or

moderate size, and generally of obscure pale brownish

colours. They greatly resemble each other in general

appearance, although sufficient characters are to be
found in the nerves of the wings, the form of these

organs, colours, &c. Dr. Leach divided this tribe of

insects, as an order, into two families, Lcptoccridce
and Phrygumdce ; but M. Pictet, in a very valuable

work, recently published, upon the Phryganecc of

Switzerland, has divided them in the following man-

ner, according to the structure and habits of their

larvae, which he confirmed in a subsequent table

founded upon the characters of the imago.
I. Larva, with a case opening with a round hole.

1. Segments of the thorax rounded, external

respiratory organs isolated. G. Phryganea.
2. ... in tufts.

a, Hind legs long, G. Mystacida.
fj, Hiud legs short, G. Trichostoma.

II. Larva, with a case opening by
a cleft, G. Hydroptlla.

III. Larva, without a case.

, Pupa, with a double enve-

lope, G. RliyacopJiila.

b, Pupa, with a single enve-

lope, G. Hydropsyche.
In addition to these genera, Messrs. Stephens and

Curtis have respectively proposed various others in

their more recent works.

The genus Phrygrmea, as restricted, now comprises
those species which have the posterior wings larger
than the superior, and longitudinally folded, with

transverse nerves ; the maxillary palpi of moderate

length, and slightly hairy. In the genus Myslacida
the palpi of the males arc very long, hairy, and por-

rected, resembling a pair of legs, and the antennae

very long ; they are of small size, and fly in swarms
over the surface of water. The genus Hydroptila

comprises the species of smallest size, which have

very much the resemblance of minute moths.

PHRYNUS (Olivier; TARENTULA, Fabricius).
An extraordinary genus of arachnidous insects, be-

longing to the order Polymcrosomata of Loach (Pedi-

palpi, Latreille), and forming the type of the family

Phrynidee, in which the abdomen is attached to the

thorax by a narrow peduncle, or by a portion of its

basal diameter, without the curious comb-like appen-

dages found in the other family of this order (Scorpi-

onidce) ; the antennal claws are small and incurved ;

the palpi very large and spinose, resembling legs,

forming a kind of hook ; they have eight eyes ; the

body is flattened, and the insects resemble large

spiders ;
the anterior legs are very long, and termi-

nated by a slender and multi-articulate tarsus. They
are of considerable size, and inhabit the tropical

parts of Asia and America. ThcSi/plumim, Latreille,

differs in having the body longer, and terminated by
a jointed tail. The Phtdangntm reniforme, Linnaeus*

is the type of the former genus ; the Phalanghim
caudatum of the latter.
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PHYLLIUM Walking-leaf Insects (Latreille).

A genus of orthopterous insects, belonging to the

family PHASMID/E (which see), and forming the type
of the second sub-family Phyllides, which consists of

the genera Phyllium and Prisopus, divided by Gray
into several others. In Phyllium the females are not

furnished with posterior wings, and their antenna)

are very minute ; whilst in Prisopus the females have
both wings and wing-covers, and their antenna; are

of moderate length. The Prisopus hurridns, figured in

our plate of orthopterous insects, is from Mexico, and
has not before been represented.
PHYLLOSOMA (Leach). A genus of crusta-

cea, belonging to the order Stomapoda, and forming
the type of the second family Bipcltata, Latreille,

(Pln/llosomidee). These curious animals are called

glass-crabs, from the slender and transparent form of

their bodies, which is very flat and membranous,
divided into two shield-like plates, the anterior very

large and oval, forming the head, and the second, or

thorax, transverse and angulated. The legs are very

long and slender, and each is furnished with a small

ciliated branch. These delicate creatures are found

in the tropical parts of the Atlantic and Indian Ocean,
and one has been discovered in the Mediterranean.

When alive they are entirely colourless, except the

eyes, which are of a rich blue. There are several

species described by Leach and Guerin.

PICUCULI (Dendrocopus). A genus of anizo-

dactylic birds, nearly agreeing in the structure of the

feet with the creepers of Europe, but in some other

respects partaking of the characters of the wood-

peckers. They have been variously classed by writers

on ornithology, being distributed through various

genera, and not agreeing very well with either of

them. They were first brought out of this confusion

and formed into a separate genus by Temminck ; and,

though they vary a good deal in size in the different

species, the genus is far from being an ill-defined one.

The generic characters are : the bill depressed and

triangular at the base, compressed or slender at the

point, not furnished with a tooth, straight in some

species and curved in others, and with scarcely any
nasal grooves ; the nostrils are placed laterally at the

base of the bill, they are oval and open ; the tongue
is cartilaginous, but short, and has none of the peculiar
characters of the tongues of woodpeckers ; the feet

are of mean size, and the tarsus is never longer than

the middle toe, and sometimes a little shorter ; the

external and middle toes are of equal length, and

united as far as the second joint ; the inner front toe

is very short ; and all the toes are furnished with

very sharp and crooked claws, furrowed on their

under sides so as to be able to keep their hold upon
very slight inequalities of the bark of a tree ; the

wings are of moderate length and rounded, the fourth

and fifth quills being the longest ; but the quills fall

upon and support each other in a way which gives

great firmness to the point of the wing ; the tail is

wedge-shaped, or rather oval, at its extremity ; the

shafts of the feathers in it are remarkably strong and

stiff, and have firm points beyond the webs, as in the

woodpeckers.
From the structure of the tail, we can easily infer

that these birds can make use of that organ as a support,
while they hold on with the claws upon the upright
stem of a tree. In consequence of the structure of

the feet, they cannot hold on so firmly or so long as

the woodpeckers ; but the same structure which ren-

ders them inferior in this respect renders them
rior in another, namely, in running in all directions

along the bark as the creepers do. It is probable
that they are not quite so dexterous in this way a:

the creepers, the rapidity and variety of whose mo
tions are truly wonderful ; but the support of the tai

enables them to perform severer labour at one place
Their bills, though rather firm and strong, are no

equal to the task of making a hole in wood, or evei

in hard bark, and the absence of a notch shows tha

the birds do not feed upon large insects. We knov

but little of their manners, because they remain in th

forests, and move so nimbly, that it is difficult to ge
a sight of them. It is the same with the creeper. It i

far from being a rare bird in the extensive woods c

Britain ; and yet one may pass fifty times throug
a wood without seeing one. It is understood tha

the picuculis pick out, from the little crevices of th

bark, the insects, larva?, and eggs, which have bee

deposited there ; and, from the numbers and activit

of the birds, the services which they render in thi

way must tend greatly to preserve the trees. The
are understood to nestle in the holes of trees, thoug

they never excavate holes for themselves ; their egg

vary from four to six, and they are very attentive t

their nests.

They are distributed through all the wooded par
of South America, and so far as is known they ai

peculiar to that country. They also appear to I:

more numerous in Paraguay and Brazil, than in tb

valleys of the Amazon and Orinoco, or on the ric

shores of Guiana, although in all probability the app;
rent difference arises as much from the difficulty

<

seeing them in the very close forests of the places la

mentioned.
It is to be regretted that we know so little of

genus of birds containing seventeen or eighteen sp
cies, all confined to one locality of the world, and n

at work in preventing the trees from being attackt

by their smallest and most dangerous destroyer
Their presence in South America and in no oth

place, shows that the trees there want protection in

manner a little different from those any where els

Before, however, any thing like correct infbrrnatic

respecting the forests of South America and the

living inhabitants can be obtained, the relations mu
be traced between all the races of birds which are

work upon and among the trees, and the relat'r

value of each carefully estimated. If done, this \vou

be a work of great value
;
but the labour of doing

would be immense, if not altogether insurmountabl

We shall mention only one or two of the species.
Great Picucn/i (D. major}. This species is fro

Paraguay, and is the largest of the known ones, beii

more than twelve inches in length. The gener

plumage is a reddish-yellow brown, streaked wi

black and white on the fore neck and breast, ar

there are also some streaks of blackish colour on tl

rest of the under part. The bill is large, a little ber

and of a blue colour ; and the feet are greenish.

Straight-billed Picuculi (1). angustirostris'). This

also from Paraguay, and about three inches in lengt
It is russet-brown on the upper part ; has a w hi

streak over each eye ; and the top of the head, tl

nape, and sides of the neck, mottled with black ai

white. Wing-coverts and tips of the quills brow
but the bastard wing white ; the throat is also whit

and the rest of the under parts whitish, clouded wi

brown spots. The bill is brown on the upper ma
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dible, and whitish on the under ; and the feet are

lead colour.

It e</- winged Picuculi (Z). rubicundta"). This is also

of Paraguay, and the smallest and handsomest in its

plumage of the whole genus. Its total length is five

inches. The upper parts are brown, lightly glossed
with gold ; the sides of the head spotted with brown
and white ; the smaller coverts of the wings and the

tail feathers are carmine red ; the larger coverts

brown with red borders, and the lower parts mottled

with brown and white ; the bill is black above, and
whitish below.

White-throated Picuculi (!}. albii-ollh'). This spe-
cies is of Brazil, and measures six inches in length.
The upper parts and the breast are brown, streaked

longitudinally with white ; top of the head black,

spotted with russet ; wings russet-brown ; bill and
feet also brown.

Such are a few of the species ; and, in the state of

our information respecting the economy of the birds,

an enlargement of the details would afford no useful

informal ion.

PICUJMNUS. A genus of birds, containing three

or four birds with zygodactylic feet, which were once
confounded with the woodpeckers, though they* are

perfectly distinct. They are very small birds, most
of (hem being less than ibur inches in length, and the

very largest not much more.
The characters of this genus are : the bill straight,

conical, pointed at the tip, higher than broad, and
without any distinct crest ; and the two mandibles
are of equal size and strength, and entire in their

margins without any notch ; the nostrils are basal

and lateral, linear in their form, and concealed by
feathers which project forward from the front ; the

tarsi are short, and the toes three or four, always two
to the front, and consequently one or two to the rear ;

the front ones are united as far as the fin-t articulation,
but the hind ones are entirely free ; the wings are

much rounded ; and the shafts of the tail feathers are

flexible, so that I he tail cannot be used as a means of

support upon the bark of trees, as it is in the preced-
ing species and the woodpecker?. It is worthy of

remark, that both these birds and the woodpeckers
should have such a variety in the genus ^ that some
should have four tors and some only three, though it

does not appear that there is any considerable differ-

ence of habit connected with the different structure.

Very little is known indeed of the habits of these

birds ; but it is said that they are found on the steins

of bushes rather than those of trees, and that they
perch crosswise. It is probable that, with this differ-

ence in the magnitude of the plants upon which they
climb and seek their food, their general manners do
not did'er greatly from those of the other insectivo-

rous climbers to which they are allied ; and it is even
said that they dig into the bark in the decayed places
of trees, something after the manner of woodpeckers.
They are found only in the woody parts of tropical
countries, though they are more abundant in America
than on the eastern continent. They have not been
observed in Africa or continental Asia, though one

species at least has been ascertained to inhabit the
Sunda Isles. They have no general English name,
having generally been regarded by English describers
as small woodpeckers.

P. abnormis. The specific name is given to tiiis

one, because it has only three toes, in a state so

developed, as to be of much use in climbing. The

internal toe behind is nothing but a little callosity,

marking the place of the toe, as in the three-toed

woodpeckers. This is the smallest known species ;

and it is a very little bird, being only three inches in

length, which is three quarters of an inch shorter

than the golden-crested wren, the smallest of British

birds. Indeed it is so very small, that it can with

difficulty be seen in the thick forests, where it finds

its food. The upper parts are beautiful green, clouded
with ash colour on the hindhead ; the forehead, the

space on the eyes and the cheeks, are marroon brown,
with a circle of naked red membrane surrounding the

eye ; the rump and under parts are russet, with re-

flections of yellow ; the coverts are black, and the

bill is black on the upper part, and reddish white on
the under ; the feet are reddish brown. Notwith-

standing its diminutive size, it is a gaily attired little

creature, but we know scarcely any thing
1 of its habits.

P. viimdus. This is rather larger than the Javese

species ; but we believe it was named before that was
discovered. It is a native of the forests of tropical

America, and is probably much more extensively
distributed than has been hitherto ascertained. Its

length is about three inches and a quarter ; and like

all the American species, it has four toes on each foot.

The upper parts are brown, powdered over with

a number of brown and white spots ; and the cheeks
and rump brownish, powdered in nearly the same
manner ; the forehead, and part of the top of the

head, are exceedingly bright red ; the quills are

brown, and so are the coverts, but the margins of the

first are paler than the middle of the feathers, and
those of the last are darker ; the under parts are

yellowish brown, streaked with dark brown ; and the

feet are lead colour.

P. exilis. This species has been brought from

Brazil, but it is highly probable that it occurs in many
other parts of America. It is larger than the pre-

ceding one, though still a quarter of an inch shorter

than our golden-crested wren ;
the upper parts are

brownish ash ; the top of the head black, delicately
marked with very small white spots ; the forehead,
the nape, and the cheeks are orange red, passing into

whitish on the sides of the neck ; the primary quills
have the exterior borders brown, the middle coverts

are whitish, and the tail feathers black and brown ;

the under parts are whitish, the bill brown, with black

at the base of the lower mandible, and the feet are

russet.

P. cirratus. This also is from South America, and
it is the largest of the known species, measuring fully
four inches in length ; the upper parts are brown, with
the margins of the quills and wing coverts paler.
The top of the head is furnished with long feathers,

which are capable of being erected into a large and
rather handsome crest. These feathers are intense

black, finely spotted with pure white. The forehead
is bright red ; the cheeks are cream colour, with a

white eye-streak, and a brown spot, on the ear covert ;

the tail feathers are blackish, with a white band on
each exterior, one mottled with black, and half the

two middle feathers is entirely white ; the under

parts are whitish, clouded with brownish, and streaked

with deep brown on the flanks ; the bill is whitish in

the greater part of its length, but black at the tip,

and also at the base of the lower mandible.

The species above enumerated include all that are

contained in this singular genus ; and the birds are

peculiarly interesting, as coniDOsing the last and
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smallest genus which have the especial protection of

the wood of trees committed to them. The wood-

peckers, which we find in greatest abundance in tem-

perate, and even in cold latitudes, stand at the head
of this grand division of birds, which ought, in a

natural system, to form a separate family ; for though
some genera are zygodactylic, and others anizo-

dactylic, yet this difference of the feet is not sufficient

foundation for distinguishing the groups. Besides

this, we have seen that the zygodactylic have the

feet differently modified, and consequently adapted
for different kinds of motion upon the trees ; some of

the woodpeckers, and also of the genus under con-

sideration, having only three toes, while the typical
birds have four. From the difference in size between
the outer and inner toe in the feet of the three-toed

birds, the outer toe answers nearly the same purpose
as the outer and middle toes of the anizodactylic
foot. There is also a closer approach than this in

the structure ; for the two outer toes of the anizodac-

tylic foot are united a considerable way at the bases.

Both this foot and the three-toed foot have therefore

a point of support less, than is possessed by the four-

toed zygodactylic foot ; and it is a remarkable fact in

nature's mechanics, that whenever an organ is to have
motion in an additional number of directions, the

structure of the organ is always simplified. The

woodpeckers, whose most laborious work, that of

punching large holes in the trees, requires that they
should remain firm and stationary, in an upright posi-

tion, for a considerable time, have the feet with four

points of support upon each, nearly equally balanced

backwards and forwards. The parrots, and other

birds which climb by grasping, and rarely if ever

change their position by simple motion, have the

grasp or clutch of the foot of the very best form for

their habit. The birds which have the points of sup-

port in the feet reduced to three, whether the outer

one in front is one single toe, or two partially united,
are on the other hand formed for running in almost

every direction upon the stems or branches of trees,

without clutching or any other means, except holding
on by the claws ; and they may be considered as

really having the hardest labour of the whole. The

woodpecker may be compared to a mason on his

scaffold ; the parrot to a gardener on a tree gather-

ing apples ; but the bird which runs on the bark has

nothing corresponding to it in human action.

We have purposely selected such names as should

bring those three genera of birds together, in order
that the grounds of all their agreements and disagree-
ments might be at once understood by the reader ;

and we have entered somewhat at length into the

particulars, because these birds, taken in conjunction
with the trees which their labours so tend to pre-
serve, are among the most interesting productions of

nature.

PICUS woodpecker. An extensive and well-

defined genus of zygodactylic or yoke-footed birds,

distributed over most parts of the globe, and perform-
ing a very important function in the: economy of

nature. Woodpeckers are generally speaking hand-
some birds, neatly and stoutly made, remarkably firm

in the texture of their plumage, and generally speak-
ing handsomely coloured.

The genus are very easily defined, both by their

structure and their habits. The bill is long, straight,

supported by angular ridges, and remarkably hard and
firm in its texture, especially toward the tip, which is

however generally worn smooth by the severe laboti!

which the birds have to undergo ;
the tongue ii

slender and very extensile, being capable of beins;

projected beyond the tip of the bill, by the action o

the long horns of the o* hi/oides, or proper bone o

this tongue. The point of this tongue is doubly fur

nished for capturing the prey upon which the bird

feed : it is beset with cartilaginous barbs, approach
ing to the consistency of horn, and inclined backwards
and it is furnished with a glutinous secretion, by mean
of which it can readily take up small substances, an<

convey them into the mouth of the bird, when th

tongue is drawn backwards ; the tongue can be with

drawn with great rapidity, by means of two muscle

which are coiled round the trachea ; and when thcs

act, the horns of the os /tyo'idcs
are drawn till the;

stand directly upwards, and the tongue is folded bac

towards the entrance of the gullet. This action c

the tongue, by the muscles which move it not beini

in any way inserted in the bones of the head an

neck, is quite a distinct motion from that of the bii

and may be carried on independently of it ;
th

muscles which move the bill and head are still mor

powerful, so that the point of the bill acts like

chisel or rather like a little pickaxe, by means (

which the bird very speedily punches a hole in th

wood of a tree. This is the means by which the rac

obtain by far the greater part of their food, whic

consists of insects and larvye, especially the latter

and those larvae are most abundant in trees after the

have passed the maturity of their vigour, and ai

in an incipient state of decay. The rapidity wit

which a woodpecker pecks away at its work is almoi

incredible, and the strokes cannot be counted, nor

it easy to see the motion of the head and neck. Th
feet are well adapted for holding on, or ascending th

vertical trunk of a tree ; but they are not so we

adapted for descent, so that when the bird take

a more downward direction it must, generally speal

ing, have recourse to the wing. It can however mak
its way laterally with great ease ; and a woodpecke
can get round the bole of a tree much faster than on

who is observing it can get round the root.

Woodpeckers have in fact the especial charge <

forests which are allowed to perish by natural decaj
In such forests they are exceedingly numerous ; an

in most parts of the world, whether the temperatur
is hot, temperate, or cold, woodpeckers arc there t

perform their labours. In America they are exceec

ingly numerous ; though they are most so in Nort

America, inasmuch as many of the trees there ar

very subject to decay. They occur also in all th

wooded parts of Europe, of continental Asia, c

some parts at least of Africa, and of the easter

islands more immediately connected with Asia. W
are not aware that any true woodpeckers, or at mos

onlv one species, have been hitherto found in Nei

Holland, or in the islands of the Pacific ; and i

should seem that decaying trees in these places

and also in many parts of Africa, are attacked by in

sects in a different manner from what they are i

those countries where woodpeckers are abundam

The attack there is made by the mature insect

mining into the heart of the tree, reducing the intei

nal part to dust, and leaving the external crust sounc

whereas it is the Kirvje which are hatched in th

decaying wood, or which mine between the woo

and the bark, of which the woodpeckers have charge

Their labours in those countries where they aboum
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are easily observed, and the use of them in the

economy of nature is well understood ; but \ve are

not so vvell acquainted with those characters of the

vegetation of countries where there are no wood-

peckers which enable them to be dispensed with, and
still all the purposes of nature in the forest to be

kept up.
As the woodpecker may be said to be made for

the tree, the tree appears to be made for the wood-

pecker. In the former respect, the adaptation of the

bird extends even to colour ; for woodpeckers found
in countries whose forests arc different, are differently
coloured. Then the bird is quite at home in the

tree, which is to it the scene of all its operations. It

is its dwelling-, its pasture, the resting
1

place for its

young, and occasionally as is said a sort of rude mu-
sical instrument, by means of which the bird calls,

and its mate answers to it.

The sound of the woodpecker is not so frequently
heard in the winter ; but when the spring- begins to

call the slumbering- world to new life, the woodpecker
soon partakes in the impulse of the season. Its iirst.

or at all events its loudest labours, of hammering- the

tree, are not for the purpose of feeding itself, but

seem rather to be a kind of pairing call ; and it is not

a little remarkable that this call should be a repetition
of that sound which the bird most frequently makes in

the performance of its appointed labour. The male

woodpecker is said to be the one which practises, or

at all events begins, this curious species of signal-

giving. He finds a hollow portion of the tree, and
beats it like a drum with varied pitches and cadences.

If a female answers, a, place for the nest is soon
looked for ; and if it be necessary to excavate any
portion of the tree in order to make the nest big

enough, the pair feed and labour by turns until it is

accomplished. They seldom mistake their proper
tree, or the proper place of the tree, either for nest-

ling or for a supply of food. We must not wonder
at this, or give the woodpecker credit for any fore-

thought purpose ; because there is no more approxi-
mation to reason in any thing that a woodpecker
does after it comes out of the shell, than there is in

its coming out of that shell a woodpeckW and not any
other bird. Still woodpeckers, both on their own
account, and on account of the fact of their being

closely associated with the majesty of forests, are

highly interesting creatures, and we regret that we
cannot, consistently with our limits, go farther into

their general hi-story. As little can we afford to

enumerate all the species, which are very many ;

but must content ourselves with one or two of each

great division of the world in which they are found.

The Green Woodpecker (P. viriilus). This is by
way of eminence the woodpecker of Britain, at least

in those parts of the country where the woods con-
sist chiefly of deciduous trees, and the same may be
said of great part of continental Europe. As such
it has been long known, and has as many names even,
in the English language, as a Spanish hidalgo. The
length of the green woodpecker is about thirteen

inches, and the stretch of its wings about a foot and a
half. The bill is two inches long, and of a duky
colour. The tongue is of considerable length. The
hides is white, the eyes are surrounded with black,
beneath which, in the male bird, there is a crimson

spot bordered with black, which, in the female, is

entirely black. The feathers on the top of the

head are dusky, with cinereous tips. The lesser

coverts of the wings, the scapulars, back, and neck,
are green. The quills are dusky, the greater ones

bein- spotted on oach web with white, and the lesser

faintly spotted with the same colour on the exterior

webs, and richly bordered with green. The rump is

pale vellow ; the coverts of the cars and whole under

parts are of a pale yellowish green ; the feathers of

the tail are strong and pointed, alternately barred with

dusky colour and green, tipped with black, except the

outer ones. The claws are pretty much hooked ; and

the naked parts of the legs are ash-coloured. This

species generally have four or five eggs in a hatch.

They are of a transparent white or greenish hue,

marked with little black spots. They are placed

among the rotten wood in a hole of a tree, generally
some fifteen or twenty feet from the ground. Some-
times a little wool or soft vegetable substance is used

as a bed for the eggs, but this is more frequently dis-

pensed with. In the breeding season the pair are

very affectionate, and seldom separate. They are

uncommonly regular in their habits, go early to rest,

and do not leave their nest till sunrise. The prac-
tice of early roosting is also observed by the young
birds, which may be seen scrambling about the tree

in which their nest is situated, some time before they
are able to take wing. If it is intended to attempt
the taming of these birds, it must be begun very

early, and even then the chance of success is very

slight. They are very strong, and very impatient of

confinement ; and they use their bills with great
effect upon all wooden substances to which they have

access. There is, however, no great inducement to

the taming of them, as they have no song to compen-
sate for the trouble.

There are two if not three woodpeckers which
occur in Europe besides the green one, and one of

them at least occurs in some of the upland and lonely
woods of the British islands. None of these is so

large as the green, and they are more broken in the

colours, hence they are called spotted woodpeckers,
and distinguished from each other by the spotted
"

greater,"
"
medium/' and "

less ;

"
though the com-

paratives must be restricted to themselves, and not

in any way applied to the green one, though major,

mcdius, and minor, have been used as their specific

appellations.
Greater Spotted Woodpecker (P. major ').

This

species is about nine inches long, a foot in the

stretcli of the wings, and weighs but half as much as

the green one. The forehead, the sides of the head,
the scapulars, a patch on each side of the neck, some
of the wing coverts, the breast, the belly, and spots
on the wings, and the tail feathers, except the two
middle ones, are white. The occiput arid vent

feathers are dull greyish red, and all the rest of the

plumage black. The female has no red on the

head ; and the young males have the red before the

black on the head, while the mature males have them

placed the other way. This is a hardy and active

bird, residing more 'in cold situations, and in pine
forests, than the former species ; and as pines, from

the turpentine they contain, have rarely insects so

deep in the timber of them as deciduous trees have,

this bird is not quite so exclusively a woodpecker as

the other, but ranges more, and is more miscellaneous

in its feeding. At one season, however, the cambium
between the wood and the bark of the pine is re-

markably sweet, and liable to be very seriously
attacked by the larvse of beetles. It is the same
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with the outermost layer of the wood, when the

tree begins to decay ; for it should seem that this

layer contains little if any turpentine ; and therefore,

if the trees stand too long, the insects marble over

this part, by eating- tracts in it, and the bark soon
comes off in large patches, the rain gets into the

wood and the tree falls. This catastrophe is in part

prevented by the spotted woodpeckers. The females

of these, like those of the former, make their nest in

the holes of trees
;
the eggs are from four to six, and

of a white colour. The young are as difficult to

tame as those of the former, and there is.certainly
not. more inducement to tame them. Woodpeckers
of all sorts are strictly birds of the wild forests, very
useful in their particular vocation there, but of no
use whatever on cultivated grounds, or near culti-

vated habitations.

Medium Spotted Woodpecker (P. medius). This

species differs but little from the former, except in

size, in which it is inferior, and in having the bill

more slender and sharper at the point. It is found

in nearly the same situations with the larger spotted
ones, but not so plentifully ; and it is said to be less

wild in its disposition. It is doubtful, however,
whether the variation between them is sufficient to

constitute a specific difference, and whether they

ought not to be considered as one and the same

species, accidentally varied in size.

Less Spotted Woodpecker (P. minor]. This is a

very small bird as compared with the others, being

only five inches and a half in total length, of which
two ami a half are occupied by the bill and tail,

leaving only three for the body. Its back is white,

with cross bars of black ; the rump white, the upper
neck behind black ; the top of the head crimson, and

the under part reddish grey, of a pale shade, and

streaked by black lines on the flanks. It is a very

pretty little bird, and exceedingly active in its habits ;

but, as a British bird, it is rare and local ; and, as a

European bird altogether it has quite a different

geographical distribution from the larger woodpeckers
of the north. As a British bird this species is found

only in the south and west of England ; whereas the

other one belongs rather to the west of Scotland. In

taking a topographical estimate of the three species,

which we have enumerated as British, we should be

disposed to say that the green woodpecker is a forest

bird of the richer parts of the country generally

that the larger spotted one is a mountaineer and

that the smaller one is a more delicate bird, and

confined to the dry and warm districts.

In Europe it "is probable that there are some

others of larger dimensions than even these ; and a

black one is mentioned, which is four inches longer

than the green, being seventeen inches in length, and

weighing nearly double the weight of the green one.

Its general colour is black, with the crown of the head

scarlet, though this distribution of the colours is said

to be not altogether constant. Some instances are

mentioned of its having been shot in the west of

England as a stray, but we are not sure that they are

well authenticated. The bird belongs to a more

easterly locality, is more powerful on the wing, and

more a bird of wild nature and wild places than

the others. It comes into Germany both by the line

of the forests to the south and east of the Baltic, and

by that of those in the valley of the Danube ; though
it is rare in France, or anywhere to the westward of

the Rhine. Altogether, it is to be looked upon as a

Siberian bird, or a bird of the confines between

Europe arid Asia, rather than as a European bird.

We regret that our limits will not allow us to go
somewhat more at length into the geographical dis-

tribution of European woodpeckers ; because the

natural history of woodpeckers involves the natural

history of forests, and this again involves much of the
relative physical geography of countries as compared
with each other, and their relative aptitude for being
improved by man. This last is the great practical

gist of all rational natural history ; and if it is not

kept in view, all that can be said is really not much
better than an idle tale.

The centre of Europe seems most adapted to the

green woodpecker, and it takes most abundantly the

line of the deciduous forests, where the sap of the

trees is sweet and kindly, and they are in consequence
subject to the attacks of larva;. The spotted ones
more affect the pine forests, whether of the north, the

Carpathian mountains, or the Alps and Pyrenees ;

but they have not been traced in a manner sufficiently
continuous for giving much of absolute certainty to

even their geographical distribution ; though, were
this done, they might be made a sort of index or

artificial memory to a great deal of knowledge of a

most valuable description.
At the north-east, Europe passes gradually into

the character of Asia ; and hence we may conclude
that the forest-birds of the northern parts of both
are nearly the same. In central Asia it is difficult to

trace the general geography of any animal ; and it is

just as difficult to connect Asia, northward of the

Himalaya mountains, with Asia to the southward of

the same. We must therefore restrict our observa-

tions to the mere naming of one or two of the Asiatic

species of woodpeckers. On the continent of India,

whether eastward or westward of the Bay of Bengal,

they do not appear to be very numerous ; and,

indeed, we could not expect it, because, over many
parts of India Proper at least, the wastes are covered
with bamboo jungles, and not with trees fitted for the

pasture of numerous woodpeckers. The ones in the

south of continental Asia are also generally of small

size, not so small as the little spotted woodpecker of

Europe, but smaller than any other of the European
ones.

Green-crested Woodpecker (P. chloropiis) is an

Indian species, measuring about eight inches in

length. The upper parts of its body are green ; the

hind head is furnished with a crest of green and

yellow, and there are some lines or markings of

yellow surrounding the eyes ; the coverts of the wings
are spotted with yellowish white ; the throat arid

fore neck greenish, the under parts marked with

zig-zag lines of green and white ; and the bill and

naked parts of the feet brown.

Bengal Woodpecker (P. Bengalen.sis). This is of

the same size, and belongs to the same country, as

the former, but the markings of its colours are very
different. The upper part is black ; the top of the

head is mottled with a number of white spots ; the

crest, the middle of the back, and part of the wing-
coverts, are bright red ; the quills are brown, mottled

with w hite ; the tail-feathers blackish brown ; the

throat and breast brownish, with darker mottlings of

the same ; the bill is bluish grey, and the Teet brown.

The wooded parts of Java, and the other isles of

the Sunda group, which abound in forests, contain a

number of species of woodpeckers, but they possess
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little interest beyond the mere enumeration of their

colours. "We shall therefore only mention one or

two.

Philippine Woodpecker (P.. Philippinarum} is a

native of the group of islands whose name it bears,

and measures about eleven inches in length. It is

green and brown on the upper part., with some pale
red on the head ; the wing-coverts are yellowish red ;

the rump and tail-coverts bright carmine red ; the

under parts white, mottled with black ; and the bill

and feet black.

Malay Woodpecker (P. Malayensis) is about six

inches long. Its general colours on the upper part
are reddish grey and brown, and the under parts
reddish white and reddish yellow.

Short-tailed Woodpecker (P. brachyurui). This is

a native of Java, and about eight inches in length.
It is dull brownish red, streaked with black on the

upper part ; the hind head is furnished with a very

long crest
;
the under parts are reddish brown, mot-

tled with black ; and the tail is very short.

What we have enumerated must suffice as a spe-
cimen of the woodpeckers of southern Asia and the

Asiatic Isles. The African ones are not so nume-
rous ; but we shall mention one or two.

Cape Woodpecker (P. aurantius). This is described

as being of southern Africa, and it measures ten

inches and a half in length. The upper parts are

orange-yellow; the rump and upper tail coverts

blackish, as are also the hind neck, the sides of the

neck, and the cheeks ; the top of the head is red,

bordered by a white stripe on each side ; the wing
coverts are brownish-black on the small ones, and

olive-green with golden reflections on the large ; the

quills and tail feathers are black ; the bill and feet

bluish-ash.

Double-mustachioed Woodpecker (P. mi/.itacus). This
is another species of southern Africa, measuring about
nine inches. The upper parts are olive waved with

yellow ; the cheeks and throat are white : the mus-
tachios and front black, the latter dottetT with red.

and the hind head is red
;
the quills and tail feathers

are brown, mottled with yellow on the webs, and
have golden yellow shafts; the front of the neck is

white, mottled with olive, the under parts brown,
streaked with white, and the bill and feet brown.

There are one or two other species described as

African ; but as they differ from those mentioned in

nothing but size and colour, it is unnecessary to al-

lude to them ; besides, in many of the species from
southern Africa, it is not very easy to decide whether

they are birds of that country, or brought from places
farther to the east and north. It is also to be borne
in mind, that the forests of India, of the eastern isles,

and of great part of Africa, are not very decidedly

woodpeckers' forests, and that the birds are conse-

quently of inferior importance in the history of nature

there, than they are in places where they are more
characteristic.

When we turn our attention to America, especially
to North America, we find the situation of things

very much changed, and the woodpeckers very nu-

merous and highly interesting. In this part of the

world, too, we have the advantage of Wilson's de-

scription of their manners, as they were observed by
himself in their native woods ; whereas from the

south and east we have nothing but dry details of

colour. North America is indeed more of a wood-

pecker's country than any other now to be met with

on the face of the earth ; and their historian has
thrown a very high degree of interest over the

labours and services performed and rendered by the

American woodpeckers. We shall glance at the

principal species.

Ivory-titled Woodpecker (P. principals), W7
ilson

gives Linnaeus credit for the descriptive nature of

this specific name, the bird in question being the

prince of the whole genus. His powerful bill is of

polished ivory, and his splendid crest is carmine-red,

giving him a commanding aspect, and his manners cor-

respond.
" His manners," says Wilson,

" have also

a dignity in them superior to the common herd of

woodpeckers. Trees, shrubberies, orchards, rails,

fence-posts, and old prostrate logs, are alike inte-

resting to those in their humble and indefatigable
search for prey ; but the royal hunter now before us

scorns the humility of such situations, and seeks the

most towering trees of the forests, seeming particu-

larly attached to those prodigious cypress swamps,
whose crowded giant sons stretch their bare and

blasted, or moss-hung arms midway to the skies. In
these almost inaccessible recesses, amid ruinous piles
of impending timber, his trumpet-like note and loud

strokes resound through the savage wilds, of which
he seems the sole lord and inhabitant. Wherever
he frequents, he leaves numerous monuments of his

industry behind him. We there see enormous pine-

trees, with cart-loads of bark lying around their roots,

and the chips of the trunk itself in such quantities, as

to suggest the idea that half a dozen of axe-men had
been at work for the whole morning. The body of

the tree is also disfigured with such numerous and so

large excavations, that one can hardly believe the

whole to be the work of a woodpecker."
Wilson, however, takes the proper view of this

most active and energetic bird, and shows that he is

a preserver and not a destroyer.
" The sound and

healthy tree is the least object of his attention. The
diseased, infested with insects, and hastening to pu-
trefaction, are his favourites ; there, the deadly

crawling enemy have formed a lodgment between the

bark and tender wood, to drink up the vital part of

the tree. It is the ravages of these vermin which the

intelligent proprietor of the forest deplores, as the

sole perpetrators of the destruction of his timber.

Would it be believed that the larvae of an insect, or

fly, no larger than a grain of rice, should silently and
in one season destroy some thousand acres of pine-

trees, many of them from two to three feet in dia-

meter, and a hundred and fifty feet high? Yet, who-
ever passes along the high road from Georgetown to

Charlestown in South Carolina, about twenty miles

from the former place, can have striking and melan-

choly proofs of this fact. In some places the whole

woods, as far as you can see around you, are dead,

stripped of the bark, their wintry-looking arms and
bare trunks bleaching in the sun, and tumbling in

ruins before every blast, presenting a frightful picture
of desolation."

This glowing description by Wilson of the havoc

which insects commit in the American forests, shows
in the most forcible manner the vast advantage which

such forests derive from the labours of the wood-

peckers in keeping down the numbers of those ruth-

less destroyers. There have been nearly parallel
cases in so'me of the pine forests of Europe ; and it is

by no means impossible that the ravages of insects

were the chief means of destroying those extensive
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forests which once thickly covered the Grampians
and other hills of Scotland, and the quality of the

remains of which show how exceedingly valuable the

timber of those woods would have been, had it been
still remaining to be applied to the purposes of the

arts. Not many years ago a large extent of the

Hartz in Germany was denuded of its timber by
insects in the course of a very short time ; and the

labours of those destructive creatures proceed so

rapidly, and are so perfectly beyond every means of

human care, that the people even of a country which
is supported almost exclusively by its timber, would
have nothing left but to stand still and mourn
the ruin. Nor would it require more than a single
season to destroy every pine-tree in the northern

zone of the world, if the mischief were not pre-
vented by woodpeckers and other insect-feeding
birds.

The insect plagues defy all human prevention and
resistance ; and though the individual creatures seem

insignificant, their powers are multiplied up, by the

countless myriads of their numbers, till they are not

only beyond arithmetic, but absolutely beyond con-

ception. In their attacks upon a forest, too, espe-

cially upon a forest of pines, which do not produce
suckers at the roots, but finally perish, when the ter-

minal buds are destroyed, the destruction is com-

plete ; and not a tree of the same species springs

again in the same situation. In building, for many
parts of ships, and for various other purposes of the

most useful nature, the pine is more valuable than any
tree in the forest ; and, therefore, it is impossible not to

regard it as a special instance of the Creator's good-
ness, that the woodpeckers are specially set to watch
over and preserve the pine forests, where the enemy
is always in the bud, the cambium, or the newly-
formed wood, and not external upon the leaf, or

tented up in it so as to be accessible to the slender-

billed birds, which take the chief care of* deciduous
trees. The bill of no such bird can reach the

destroyer in the pine, or in the dead tree, after the

bark is gone ; and it is because of this that the beau-

tifully constructed and powerful bill of the wood-

pecker is brought into requisition. It must not be

supposed that the insects in a dead tree are harmless

to the forest ; for the fact is exactly the reverse.

They pour their myriads upon the living trees till

not one is left ; and, therefore, whether the wood-

pecker applies himself to one kind of tree or another,
his services are always of value.

The ivory-billed woodpecker is a large bird, as

well as a handsome one. Its length is about twenty
inches, and the stretch of its wings two feet and a

half. The general colour is black, with a delicate

reflection of green and greenish purple ; the fore-

head is black, but the head is covered with a crest of

rich and brilliant red ; there are some white feathers

over the nostrils, and the feathers of the crest are

also mottled with ash colour, and then white near
their bases ; but as these mottlings are not seen,

except when the crest is erected, it appears wholly
of an intense red, when in a state of repose ; the

sides of the neck and the back are marked by two
white lines, about an inch apart from each other, and

extending nearly to the rump ; the first five quills
are wholly black, but part of the secondaries and
their coverts are white, and this has procured for the

bird the name of the white-backed woodpecker ; the

tail is black, and oval at the extremity, by the lateral

feathers being three inches shorter than the middle
ones

; the coverts and shafts of those tail feathers are

particularly strong, and the stiff webs turned down-

ward, so as to form a hollow on the under side of

each. By this means the tail acts with much better

effect, in supporting the bird during its labours on the

trees. The neck is long, and capable of very posver-
ful motion ; and perhaps there is no instrument

among the whole feathered race equal to the bill,

either in materials or mechanical structure. It is an
inch broad at the base ; it tapers in those curves
which give the greatest, degree of strength and still-

ness combined ; the ridges which strengthen it make
it as strong as if it were twice as heavy, and conse-

quently twice as fatiguing to the bird ; and the sub-

stance of it combines the toughness of horn and the

hardness of ivory ; the legs are short, but very stout

in the tarsi ; the length is about an inch and a quar-

ter, and the outer toe is nearly the same ; the claws

are strong, semicircular in their form, and both feet

and claws are leaden blue ; the female is rather less

than the male, and wants the fine red crest, but in

other respects her colours are nearly the same ; the

last half inch of the tongue is beset with barbs, and
the tip of it is nearly as hard as the bill, so that it

can draw larvae out of their holes, much in the same
manner as a shot is drawn by means of a ramrod.

All woodpeckers have simple membranous stomachs,

incapable of reducing hard vegetable matter; and
those of all the individuals of this species which
Wilson examined, had them well loaded with those

large larva, two or three inches in length, whose

ravages are so destructive to the trees, especially in

the warmer parts of the United State?.

This, which is by far the most interesting of all the

woodpeckers, is not generally distributed indiscri-

minately over the United States, but is rather re-

stricted to those southerly ones in which insects are

so destructive. Virginia is their northern limit on the

Atlantic side of the country, though they perhaps
range a little farther north in the central vallev.

They do not migrate, but remain on the same grounds
all the year, nestling in the holes of trees, and laying
four or five eggs in a hatch, the young from winch

appear about the middle of June.

The habits of these birds in their breeding places
have not been very carefully observed ; and the

observation of them is attended with some difficulty
and labour, in consequence both of the situations in

which they build, and of the places of the nests. In

the Carolinas, where they -are understood to be more
numerous than in any other part of the United States,

they build in the cyder swamps, that is, in those

marshes which are so thickly overgrown with the

junipers, which are called cyders in North America,
that it is impossible so to explore them, as to ascer-

tain what they contain, or what goes on in them.

Such places are highly pestilent in the warm weather,
and therefore few have the hardihood to enter them ;

nor is there any doubt that Wilson shortened his life

by his zeal in exploring those unwholesome places, as

he was only forty-one years of age when the world

was deprived of his delightful, and, in some respects,
inestimable labours. The nests are made in the thick

trunks of the cyders, at a considerable elevation above
the marsh ; and it is not necessary that the nesting
tree should be absolutely hollow, for the pair of birds

working alternately with their powerful bills, can in

brief space excavate the solid wood to the extent



P I C U S. 445

which they require. They enter by a sort of winding
passage, and then they work downwards to the nest,

which must be of pretty large dimensions, and their

depth into the wood is never less than two feet, and
sometimes as much as five.

Their efficiency with the bill is proved by an

anecdote which Wilson relates of a bird that he
wounded in the wing, and then contrived to capture,
not far from Wilmington in Carolina ; but we must
allow him to tell his own story. After he had got.

possession of the bird,
"

it uttered a loudly reiterated,

and most piteous note, exactly resembling; the violent

crying of a young child ; which terrified my horse so

as nearly to cost me my life. It was distressing to

hear it. 1 carried it with me in the chair, under cover,
to Wilmington. In passing through the streets, its

affecting cries surprised every one within hearing,

particularly the females, who hurried to the doors

and windows with looks of alarm and anxiety. I

drove on, and on arriving at the piazza of the hotel

where I intended to put up, the landlord came forward

and a number of other persons who happened to be

there, all equally alarmed at what they heard. This

was greatly increased by my asking whether he could

furnish me with accommodations for myself and my
baby. The man looked blank and foolish, while the

others stared with still greater astonishment. After

diverting myself for a minute or two at their expense,
I drew my woodpecker from under the cover, and
a general laugh took place. I took him up stairs and
locked him up in my room, while I went to see my
horse taken care of. In less than an hour I returned,

and, on opening the door he set up the same distress-

ing shout, which now appeared to proceed from grief
that he had been discovered in his attempts at escape.
He had mounted along the edge of the window,

nearly as high as the ceiling, a little below which he
had begun to break through. The bed was covered
with large pieces of plaster, the lath was exposed for

at least fifteen inches square, and a hole large enough
to admit the fist opened, to the weather boards ; so

that in less than another hour he would certainly have
succeeded in making his way through. I now tied a

string round his leg, and, fastening it to the table,

again left him. I wished to preserve his life, and
had gone off in search of suitable food for him. As
I reascended the stairs, I heard him again hard at

work, and on entering had the mortification to per-
ceive that he had almost entirely ruined the mahogany
table to which he was fastened, on which he had
wreaked his whole vengeance. While engaged in

taking a drawing, he cut me severely in several places,

and, on the whole, displayed such a noble and uncon-

querable spirit that I was frequently tempted to

restore him to his native woods. He lived \viih me

nearly three clays, but refused all sustenance, and I

witnessed his death with regret." This anecdote is

highly characteristic of this finest of all woodpeckers ;

and it is just as characteristic of the naturalist us of

the bird. With it we must close our remarks, and
shall advert to the others more briefly, only noticing
farther, that it does not appear that any species, at

all resembling this in power and spirit, is found in any
other part of the world than North America.

Pi/ffilcd Woodpecker (P. pilcatm). This bird is

rather smaller than the former, but still it is one
which ranges much farther to the north ; and endures
all the varied climates from the southern States to

the middle of Canada* The length of this one is a

foot and a half, and the stretch of the wings two feet

four ; dull brownish black is the general colour ; but

there is a pointed cap of bright scarlet on the head,
and two mustachios of the same colour appended to

the lower mandible. The chin is white ; and the

white markings on the neck, back, and wings, are

nearly the same. The feet are leaden blue, and the

eyes golden yellow as in the former species ; but the

bill is a different colour, being bluish black in the

greater part of the length, and bluish white at the

point. This species is sometimes accused of attack-

ing the plantations, especially those of Indian corn ;

but it does not appear that there is the slightest ground
for the accusation. The birds build in holes of trees ;

the eggs are about six, of a brilliant white colour, and
it is understood that there are two broods in the year.

They are therefore much more prolific birds than the

ivory-billed woodpeckers ; and they seem to be rather

more discursive as well as more generally distributed.

They are exceedingly active birds, always in motion
of some description or other.

Gold-winged Woodpecker (P. auratm}. This is a
smaller species than any of the two preceding ones,
more gay in its plumage, and a little different in its

manners. In the colder parts of the United States

these birds are migratory, but in the milder parts they
are permanently resident. The total length is about

a foot, and the stretch of the wings twenty inches ;

the back, and upper sides of the wings, are rich brown
streaked with black ; the top of the head smoke-grey ;

and the cheeks with the space round the eyes crimson

brown ; there is a black stripe like a mustachio from

each angle of the gape ; the throat and chin are fawn,

passing into bluish grey on the lower part ; on the

hind head there is a crescent spot of deep but pure
red, and an intense and larger one of black on the

breast ; the rest of the under parts have a yellowish

tinge, but mottled with bright black spots ; the lower
sides of the wings and tail, and the shafts of all the

larger feathers, are rich golden yellow; and the rump
and tail coverts are white. The markings of this bird

are exceedingly beautiful as well as striking, but they
are too varied for minute description. Though they

appear to be migratory in some places, they winter

far to the north, appear to be remarkably hardy, and
are said to resort to wild berries, when the insect

supply of the trees begins to fail.

Red-headed Woodpecker (P. crytlirocepJiahis}. This
is an exceedingly abundant bird in North America,
and stands accused of being a great plunderer of small

fruits in orchards, and also a thief on the Indian corn.

So notorious are those propensities on the part of the

bird, and so persevering is it in the practice of them,
that a price is set on its head. The wisdom of this

is however very doubtful ;
for it is only at one season

of the year that these birds live upon fruits, and they
are busied all the other parts in looking after the trees

and keeping them clear of insects. Now in all countries

fruit trees are more liable to insect ravages than trees

of almost anyother description, because their juices are

generally speaking sweeter, and their vigorous action

in most of the species begins more early in the season.

The suspending of this action by the reverses of the

weather which are so common in the spring, is particu-

larly favourable to the production of insect larva?, both
on the leaves of the tree, and in and under the bark.

The early season in most parts of the United States,

is remarkable for the great and rapid variations of the

weather. North America is a country which literally
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swarms with insects ; and therefore, if there be one

portion of the world where birds to clear the fruit-

trees of insects are especially required, unquestionably
that is the United States. As this bird comes more
about houses and orchards than most of the species,
it is obviously the most useful bird there ; and there-

fore it deserves protection instead of persecution.
In many parts of the United States- these wood-

peckers shift their quarters with the season, though
they move pretty far north in the summer. They
appear in the middle States about the end of April,
and leave them in October. They begin to build

their nests about the middle of May ; and, like the

others of the genus, they construct these in the trunk

or large branches of trees, generally speaking, with-

out any other materials than what the tree furnishes,
which being smoothed down to the proper shape forms

a bed for the eggs. The eggs are six in number, of

a white colour, and marked at the greater end with

reddish spots. The young are hatched towards the

end of June ; for the first season the head and neck
of the young birds are blackish grey ; which circum-

stance has caused some European writers to mistake
them for females. The white of the young is also

spotted with black ; but in the succeeding spring they
recover their perfect plumage ; when the only dif-

ference between the male and the female is that the

colours of tfce latter are not quite so bright, and that

it is rather smaller than the male bird : the head and
neck of both are deep scarlet ; the bill is strong, light
blue at the base, and black towards the point ; the

back, the primaries, the wing coverts, and the tail, are

black, shaded with steel blue ; the lower part of the

back, the rump, the secondaries, and the whole under

parts from the breast downward, are white ; the feet

and legs are bluish green ; and the claws are light
blue ; round the eye there is a narrow stripe of naked
skin of a dusky colour ; the iris is dark hazel. The

length of the bird from thebill to the tip of the tail

is about nine inches ; and the stretch of the wings
seventeen. Like the rest of the genus, this bird takes

great pains to place her young in an elevated situa-

tion on the tree, beyond the reach of enemies ; but

notwithstanding this, there is one deadly foe, against
whose depredations these precautions are no security ;

namely, the black snake, which though armed with no

poisonous fang, is a great destroyer of eggs and young
birds. This snake winds up the trunk of the tree,

enters the nest, eats the young or the eggs as it happens,
and coils himself up to doze where he has committed
his depredation. .Wilson says,

" the eager school-

boy, after hazarding his neck to reach the wood-

pecker's hole, at the triumphant moment when he
thinks the nestlings his own, and strips his arm,

launching it down into the cavity, and grasping what
he conceives to be the callow young, starts with

horror at the sight of a hideous snake, and almost drops
from hisgiddy pinnacle, retreating down the tree with

terror and precipitation."
Red-bellied Woodpecker (P. Carolmus}. This spe-

cies is a very little larger than the red-headed one ;

and it is more woodland in Us manners ; seldom ap-

pearing in orchards or near houses, but keeping to

the tall trees in the . close forests. It is a restless

and noisy bird, and very active in examining the

trees ; and perhaps it is a more expert climber than
most of its congeners. The birds build high, in the

hollow left by the stump of a broken branch, or in an

excavation made by the birds themselves, if they

cannot find a natural hole fitted for that purpose.
They pair earlier than the preceding genus, and the

young climb about the branches, and often fall to the

ground, or are captured by those birds of prey which
are in the habit of beating over the forests during the

time when the tree birds have their nests and their

young. It is understood that they have two broods
in the course* of the year, and there are generally
five eggs in each hatch ; but this more abundant

production than in many of the woodpeckers, is in so

far counterbalanced by the casualties to which we
have alluded. The length is ton inches, and tho

stretch of the wings seventeen. The bill is an inch

and a half long, strong and of a bluish colour. The
nostrils are covered with tufts of brown hairs which
curl forward. The feathers on the forehead form a

sort of projecting cap, and are of a dull reddish yellow.
Behind these, along the upper part of the head, down
the back of the head, and spreading down to the

shoulders, is golden red, of the most brilliant metallic

gloss. The rest of the back is black, with cross

bars of white, and the rump is white with some

markings of black. The wings are black ; but the

lesser coverts have white tips, and the quills crossed

with lines of white. The cheeks and sides of the

neck are pale buff, gradually deepening into ash

colour, and again passing into blood-red on the belly.
Some of the small feathers are remarkably beautiful

in their markings, but they are too minute for gene-
ral description. These beautiful birds are found in

the West Indies as well as in North America ; and
in all places where they are found, they are especial
conservers of forest trees, and at the same time highly
ornamental.

Yellow-bellied Woodpecker (P. Varius], This spe-
cies is still smaller than the preceding one, being
eight inches in length, and fifteen in the extent of

the wings. The crown of the head is rich scarlet,

bordered at each side with black, and the feathers

are a little produced, forming an erectible but not

very long crest. From near the gape a narrow stripe
of white descends on each side, bending round, and

gradually passing into the yellowish white on the

breast. The enclosed portion of the throat is rich

scarlet bordered with black, the same as the feathers

on the crown. The back is dusky yellow waved and
dotted with black, the wings are black, and the belly

yellow. The minor markings upon the bird are

beautiful, but numerous and intricate. It appears
that the habits of these birds are somewhat different

from those of the typical woodpeckers ; for they
have muscular stomachs, and swallow gravel appa-

rently for the purpose of assisting in the trituration

of their food, which food appears to consist more of

full grown beetles than of Iarv?e, though the birds

collect the greater portion of it from trees, especially
fruit trees in orchards in places where such are to be

found.

Hairy Woodpecker (P. Villosm). The habits of

this bird pretty much resemble those of the species
last mentioned. In winter and early spring, it is

much in the inhabited grounds, and clears trees,

posts, and all wooden erections from the depreda-
tions of insects. These last services are of no in-

considerable importance in a country like America,
where so many dwelling houses and other buildings
are constructed of wood. Insects destroy these to a

very great extent ; and therefore the woodpeckers
which come about the wooden buildings and fences,
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ought to be favoured birds with the inhabitants.

About the month of May they retire farther into the

woods ; though some remain and build in holes of

the fruit trees. The eggs are five in number and pure
white ; the body is nine inches in length, and fifteen

in the stretch of the wings. The fore part of the head
is black, and the nape scarlet ; a black line passes
across the eye, and increases in breadth as it pro-
ceeds toward the back, where the whole is black ex-

cept a broad lateral stripe of white. The feathers

on this part consist of small shafts like hairs, with-

out any webs to them ; and it is on this account that

the bird is called hairy. There are also hair-like

feathers of considerable length at the bases of both

mandibles. The wings are black, variously spotted
with white ; and the tail is black in the middle and
white at the edges. All the under parts are

white. The female has no red on the head j and
the under part is mottled with brownish.

This is understood to be a discursive bird, at least

to a considerable extent ; for a straggling specimen or

two of it are reported to have made their appearance
in England ; and either it, or a species very similar,

has been found in the eastern parts of Siberia.

That an American woodpecker should find its way
.to Siberia is by no means unlikely, because the dis-

tance of the two continents is but small. Coining
to England is, however, a different matter ; and it is

a known habit of woodpeckers never to carry on
their migrations to any very great extent, or by long
flights ; their style of flying is very ill adapted for

such a purpose. They leap through the air, ascend-

ing, and then descending a considerable way at each

leap ; and flying in this manner is of course far more

fatiguing than smooth flight, in which no lifting of

the centre of gravity is required. The leaping flight
of the woodpeckers is well adapted to their general
action in the wood, as their movements on the wing
there consists chiefly of ascents and descents. We
believe too that few or no instances have ever oc-

curred of the woodpecker being seen flying higher
than the tops of the trees, and very seldom as high.

Long migrations are always made by lofty flights,
where the birds are above the disturbances of the

lower atmosphere, and get the advantage of those

general currents of the upper air which assist them
so much in their migrations. We are not of course

disposed to question the authorities which mention
the appearance of these birds in England ; but it is

rather a puzzling problem in animal mechanics to

ascertain in what manner they performed their

voyage.

-Downy Wood-pecker (P. pvftescens). This species
is very like the last-mentioned one in the markings of

its colours, so like, indeed, that a description of them is

hardly necessary. It is, however, much smaller, being
only six inches and a half long, and about a foot in

the stretch of the wings ; but its diminutive size does
not lessen its usefulness in the woods, and especially

injhe orchards.

This little woodpecker is a very diligent labourer
in the last of these, and he goes about his work in a
much more scientific manner than the larger ones.

He takes the circumference of the tree in circles,

working gradually round, and shifting a little higher
after he has completed one circle. In this, however,
he does not "

girdle the trees," as it is called in

America, but merely punches little holes about an
inch or an inch and a half apart. These holes do no

injury to the tree, but rather, by reducing the action

of the stem, tend to make it more productive of fruit.

This is not the special labour of the woodpecker ;

for he takes an insect, of some kind or other, in some

stage of its growth, out of each of these little holes.

Had these insects remained, the tree would have

been very speedily destroyed. But the other effect

is perfectly consistent with the mode in which fruit-

trees are kept in a vigorous state of production by
skilful gardeners. The natural action of even a fruit-

tree is principally in the promoting of its own vege-
tation ; and hence, in order to increase the produc-
tion of fruit, it becomes necessary to lessen not only
the production of wood, but the tendency to produce
it ; and this is very frequently done by removing
portions of the bark.

There are still several species of North American

woodpeckers remaining unnoticed, and there are

many species in South America. Enough, however,
has been given as a specimen of those of the north,
and we have endeavoured to give it with reference to

their uses both in the forest and the orchard. The

larger ones are chiefly met with in the first of these

situations ; and there is no doubt that, had it not been

for them, the forests of many parts of North America
would ere now have been gone. Nor are the small

ones of less value in the orchard and about the farm-

house.

Of the manners of the South American ones, or

the precise effect which they have upon the forests

there, we know little. As the trees are different, the

labours of the birds must be different ; and they have

many more assistants than their northern congeners.
There remain two genera of small birds, most of

which have been, at one time or other, confounded
with the woodpeckers. See the articles PICUCULI
and PICUMNUS.
PIGEON (Columba, or rather perhaps Columbidce,

The Pigeon family). The pigeon family, or COLUM-
BiDjE, as we shall style them when we speak of them
in general terms, are one of the most numerous, the

most widely distributed, and in some respects the

most interesting families of the feathered race. It is

true that very many of them levy very extensive

contributions upon the products of human labour, and
none of them can be said to perform any very import-
ant service in return. They may be considered as

among the greatest consumers of the fruits of the

earth. They are all exclusively, or nearly so, vege-
table feeders ; all tribes of them are voracious feeders ;

and many of them congregate in flocks which are

perfectly innumerable. It is true that the flesh of

very many of them is good, rather abundant in

quantity for the size of the birds, and somewhat racy
in the flavour, though by some reckoned too stimu-

lant for being healthy.

Notwithstanding their numbers, their general dis-

tribution, their beauty, and the proverbial kindness of

their dispositions, which have been handed down
from very remote antiquity, only one out of a great
number of species, and indeed of genera, has yet been

brought into subjection by man ; and even this one

is lodged and fed rather than domesticated. This

one is the common pigeon-house pigeon, known as

the rock-pigeon when in the wild state, and in that

state abundant in several places of the cliffy and

caverned shores of the British islands. This one has

indeed broken down into a great number of varieties,

differing much from each other in appearance, and
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called by different names, one of which at least, the

carrier-pigeon, is employed in bearing messages to

places very remote from each other. It is doubtful,

however, whether, under any circumstances, the keep-

ing- of pigeons is a matter of economy ; but that cir-

cumstance does not lessen their interest in the esti-

mation of the naturalist who wishes to study them in

their free state ; and the domesticated one, including
all its varieties, is a mere drop in the bucket as com-

pared with those which are still to be found in wild

nature.

With the exception of the polar zones, pigeons are

found not only on every broad land, in all torrid and

temperate latitudes, but in the remote isles of the

sea. With the exception of comparatively a few, and

these mostly in countries which hardly know any
winters cold, the whole of the family are birds of

powerful wing, capable of remaining long in the air

at a time, and thus continuing their flight over long
distances.

In such countries as Europe, where the soil is in

pretty general cultivation, and the winter is compa-

ratively severe, they are not very numerous. In

North America they are much more so in individuals,

if not absolutely in species ; and yet, latitude for lati-

tude, the winters of North America are far more

severe than those of Europe. But, in North Ame-

rica, they migrate with the seasons far more than

they do in Europe. In Europe, too, the larger seeds

of faded plants, and the small fruits, upon which

pigeons are fond of feeding, are much less abundant

than in America. In the former part of the world

the greater part of the harvest of the year is gathered
in by man, or by animals in which Jie takes an

interest ; while in America, so comparatively small

an extent of the surface is peopled and cultivated,

that the far greater part of the harvest of the year is

left to be gathered in by the children of wild nature.

In South America, and the intermediate islands, there

are also many species ; and the same is the case in

Africa ; though in neither of those countries does any
one species appear to be so abundant in numbers as

some of those in North America. A new character,

however, begins to appear in some of them. The

pigeons of the north, though many, indeed most of

them, feed upon the ground, are all birds of powerful

wing, and capable of shifting their localities it the

state of the season shall deprive them of food.

Pigeons of this character are also to be found in the

southern parts of America and in Africa; but in

these places there are others much less formed for

flight, and therefore mudi more habitually upon the

ground.
New Holland and the isles of the Pacific, including

among those New Guinea and the Sunda Islands,

and a portion at least of the south-east of Asia, might
be considered as the grand head-quarters of the pigeons ;

and in those regions some of them are far more gay
in their plumage, elegant in their forms, and splendid

in all their characters, than in almost any other part

of the world, though they are everywhere a handsome

race of birds. Among those islands they are discur-

sive, shifting from region to region with the monsoons,

as these bring abou-t at different times a supply of

those wild fruits upon which they chiefly subsist. In

the same islands and countries too, especially if they
are of considerable breadth, there are also pigeons of

less powerful flight, and better adapted for walking,

which find their food chiefly on the ground, and

are rarely on the wing, except for low and short

flights.

The Columbldcc were long considered as confined

to the pigeons properly so called, and the turtles, or,

as they were styled in popular language, doves and
turtle doves. But as the birds of new lands began
to be examined with attention, and species of forms,

colours, and habits, very different from either of these

two, began to be added to the collections and mu-
seums, the single genus Cohun'oa, to which the new
ones were added when they were discovered, began
to get cumbrous from its extent, and not very sus-

ceptible of correct generic definition, because a short

summary of characters could not be so framed as to

include the whole. This of course led to successive

divisions of them ; first into subgenera, then into

genera, and ultimately into subfamilies and genera.
The original method of having but one class was

certainly imperfect and incorrect ; and it could

scarcely have been otherwise, because it could be

founded only upon the species then known, and they
have proved to be a very small fraction of the entire

number. On the other hand, it is highly probable
that some of the more recent arrangements have
fallen into the opposite extreme. A few years ago
there was an excessive, and as one might say an in-

ordinate desire to multiply genera, and the same
desire remains with many to the present time. Now
this is a bar in the way of those who wish to learn

natural history. It is desirable that every one, be-

ginning with the classes of the animal kingdom, should

pursue those classes downward through their orders

and families, as far as the genera. Thus far may be

regarded as the science of natural history, and as such

ought to form part of every liberal education. Doing
so, it ought to reach the general structure and habits

of all the animals, their adaptations to climates and

localities, and their uses in wild nature and to man.
But it should stop there ; and there ought not to be

admitted into the system a" single character as gene-
ric, for which a reason cannot be given. After this

the matter is to be taken up by the professional,
museum, or mechanical naturalist, whose business it

is to describe every shade of appearance with the

utmost accuracy, whether he understands any thing
about the use of it or not. He is properly the col-

lector and recorder of facts ; anok it belongs to men
of more enlarged views, who are not fettered by
petty details, to bring those facts within the philo-

sophy of the science, in as far as they can be so

brought.
We have stated briefly this distinction, because we

think that, in the case of the family of birds under

notice, as well as in other parts in the natural history
of animals, there has been a tendency to mix up the

mechanical details with the philosophy of the science,

and thereby to vitiate the latter as a part of general
education.

There is another point in which the natural history
of the ColumbidcE has been, and still remains, a little

confused. This has arisen from pushing the doctrine

of affinities a little too far. Pushing doctrines, which

are hypothetical in their foundations, too far, is the

cause of half the errors in every branch of knowledge ;

and yet there is nothing more difficult to be avoided.

A man takes up the hypothesis fondly, makes it his

own, and dotes upon it, until it spoils his perception
for every thing else. Or, if we may so express it,

the man runs away with the idea, and continues run-
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ning (ill ho is out of breath, and can run no more ;

and then the idea whins him up, and runs off with

him so fast and so far, that his head is turned, uud he

loses his senses.

Upon this principle of the overstretching of affini-

ties, the Co!i:nibid(C have often been regarded as a

division of the Gallbiidic, and described as such.

Cuvier says that they form an easy transition from

his great order Passeres to the Gal/iniJa:, and he

includes them in his order Galllnacccc. Bat every one
knows that Cuvier was as modest as he was mighty,
and wished to make the fewest changes possible

upon the established nomenclature of animals ; and

though he speaks of a transition or passage, he cer-

tainly does not imply what is called an affinity, either

with the mie or with the other. In avoiding the use

of this term, Cuvier showed his usual science and

sagacity ; for in the two great foundations upon
which alone a natural classification of animals, that is,

a classification useful as an instrument in the study
of nature generally, can be foun Jed, there is little or

no resemblance between the pigeon family and the

poultry family. These two grand points are, how
the animals feed, and how they propagate? The
first is the one which goes directly to connect them
with nature ; because it is the fact of its consuming
the surplus of certain substances which makes an

animal useful in the general system of nature ; and

the second is useful only as it continues the animal

to consume this surplus through successive genera-
tions. Now the pigeons are, as has been already
hinted, nearly, if not exclusively, vegetable feeders,

and feeders chiefly upon seeds or fruits. Many of

the poultry, again, are of an omnivorous character,
.ne subsist, in great part, upon leaves.

The distinctions in respect of reproduction are still

greater. The poultry tribe are, we believe, without

a sinirle exception, polygamous. The males fight
battles of gallantry ; but little or no affection subsists

between them and the females ; they take no con-

cern whatever in the incubation, and some of them
are prone to devour the eggs, if these are not con-

1 from them. The females also have large

broods, and some of them very large ; and though

they are attentive mothers, and proverbially brave in

the defence of their young, they never, in any in-

stance, put food into their months with the bill, nor

are there, we believe, any instances in which the

young remain in the nest after thev have broken the

shell.

The pigeons, on the other hand, are, in every
species of which the habits are known, strictly mono-

gamous. The males fight no battles of gallantry, and
the affection which subsists between the pair is so

great, that doves have, from the earliest times, been

regarded as the appropriate emblems, not only of

love, but of all the peaceful and kindly affections.

The male alternates with the female in the labour of

incubation ; the brood is, generally speaking, a single

pair; they remain for some time in the nest, and they
are fed there by both parents, not only with the bill,

but from the stomach, and with the food prepared by
solution and combination with a stomachic fluid. This

feeding is continued not only until the young leave
the nest, but for some time afterwards.

In these last circumstances there seem to be very
substantial grounds for establishingageneral structural

distinction between pigeons and poultry. In every
department of the feathered tribes it is found that
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the attention which the young receive after they break
the shell is prolonged in proportion as the plumage,
and especially the feathers of flight, are to be of a
more perfect character, and consequently brought
more iuto use, for in nature the use and the quality of

that which is used always agree with each other.

Now, any one who chooses to set a pigeon and one
of the poultry tribe together, taking any of the nume-
rous species of either, will not fail to observe, that

there is a striking difference in the texture and gloss
of the plumage. On the pigeon it is remarkably
smooth and compact in the clothing feathers, and

equally firm in the feathers of flight, and in the

typical pigeons there is not a single supplementary or

superfluous feather, nor are there many such upon
the others, unless it be a light crest upon the head.

Among the poultry there are differences, no doubt ;

but the plumage of all is comparatively loose and

soft, and a considerable number are furnished with

supplemental feathers, which, instead of assisting in

their flight, must impede their progress. No doubt there

is some similarity in the sterna ; but it is confined to

the posterior angles, and consists in there being two
notches in each, and the keel of the sterna is much
more developed and the articulation of the wing
much better supported in the pigeon than in the

other.

Those pigeons indeed, which feed chiefly upon the

ground, and never range far in quest of their food at

one flight, are inferior in their organs of flight to what

may be called the air pigeons ; but their clothing

plumage still retains the pigeon character, and they
do not display that toil and flutter which are so

conspicuous in the others.

If we look at the action of the birds in the air, we
shall soon perceive the difference in this respect ; and

perhaps the comparison could not be made upon
a fairer average of the two families than upon the

rock pigeon in its wild state and the common
partridge.

Whoever has visited those bold and caverned cliffs

where rock piueons dwell, may have seen them out

when the wind was so strong as that he required to

guard both his head and his feet, to prevent him from

losing his hat at the one extremity, and from stag-

gering
1 or tumbling through instability at the other.

Not only are they out in tolerably fresh breezes, but

they are quite at home in them, and wheel and dou-
ble so as to fly upon all winds without turning a
feather. But we believe nobody ever saw partridges
rise naturally during a stiff breeze. They make toil

and flutter enough on a calm autumnal day ; and if

they were to try upon a stiff breeze, a point or two abaft

the beam, every windward feather would be up, and

they would be compelled to drop helpless to the

ground, and seek safety in their legs, from their wings
being unfitted for the weather.

We have instituted these comparisons, both general
and particular, in order to prevent the general reader

i'rom being misled by some of the modern works
which profess to be accurate, and are sold at an easy

price, by attempting to demonstrate for him a pro-

position which ought to have required no demon-

stration, and of which the enunciation is quite a fac-

simile of Katerfelto's well-known positive and nega-
tive definition of lightning and thunder. It might
run thus : First, positively, a pigeon is a pigeon, and

a pullet is a pullet ; second, negatively, a pigeon is

not a pullet, and a pullet is not a pigeon. We think

F F
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nobody will dispute this, and therefore we at once

subjoin the Q. E. D., which is understood to seal the

matter in every clear and satisfactory demonstration

of truth. Having done this, \ve shall briefly advert

to the ColumbidtB in their proper character as a family
in their more obvious subdivisions, and in one or two

of the most interesting species of each.

The general characters are : the bill arched, the

nostrils pierced in a large membranous space, and

each covered with a cartilaginous scale ; this mem-
brane is often enlarged to a considerable size at the

base of the bill ; the sternum consists of firm bone,

but is deeply and doubly notched in the posterior

part, though different in different species ; the craw

or crop is very large, and capable of great dilatation ;

and some of the varieties of the tame pigeon have the

power of distending it to a'very great'size by inflating

it with air ; the larynx at the bronchial, or lower ex-

tremity of the windpipe, has only a single muscle, so

that they have little or no voice except a sort of

murmuring coo, which, however, is generally soft

and pleasant, though melancholy, and some of them
can give it a little modulation as to time, though

scarcely any in pitch ; the feet have three toes to the

front, but they have no connecting membrane at the

base any more produced than it is on the sides of

the toes, and the hind toe is articulated on the same
level with the three front ones.; there is thus but little

spring in the foot, and they cannot run fast, though

many of them can walk well ; their wings and style

of flight vary considerably, according to the mode of

life for which they are adapted ; but whether their

flights be long or short, high or low, they may all be

said to be good flyers. We have already alluded to

their monogamy and small brood, but the brood is

fepeated in the course of the year, and thus they are

upon the whole very prolific birds. Their nests are

not. made with the greatest care, but they are much

superior to those of the Gallimdce, which, generally

speaking, do not deserve the name of nests at all.

They are placed in trees, or in the holes of rocks ;

the rock ones in general build high, and the tree ones

in places where there is close foliage. Such are the

leading characters which apply to the whole ; and we
shall now advert to the greater divisions.

Cuvier may be regarded as still the best authority
in this respect, because, though not nearly so minute

as that of others, his division is sufficient to reach a

general character in each of the three genera into

which he divides the family. We shall, however,
reverse the order in which he takes these genera ;

because, while he places those first which bear the

closest resemblance to the Gallinidce in some habits

we shall consider them in their own characters as a

distinct family, and, therefore, we shall place those

first which have the most striking and decided cha-

racter. Taking them in this order, the three genera
will be : first, Strong-billed Pigeons, or those which

subsist chiefly upon the fruits of trees and shrubs

secondly, Common Pigeons, or those which, though

they are still discursive flyers, live more upon the

seeds of herbaceous plants, which they pick either

from the plants themselves, or from the ground ; and

thirdly, Ground Pigeons, or those which reside chiefly

upon the ground, and take only short flights, though

they also nestle in trees and shrubs, only at smaller

elevations than the others.

In each of these genera there are great diversities

and they have accordingly been divided and sub

divided ; but, for the reasons already assigned, we
>hall not go into the particulars of those divisions.

STRONG-BILLED PIGEONS (Vinago], The distin-

uishing characters of these are : the bill stout, very
lard in the distal half, but flexible in the basal, strong
11 its substance, arched in the outline of both man-

dibles, hooked, and very sharp at the tip of the upper
one, and compressed in its whole length ; their tarsi

are short and clothed with feathers, and their feet are

adapted for perching on trees, and not so much for

walking on the ground ; in order to give them a

irmer footing on the branches, the toes are margined

3y a pretty extensive membrane ; the external front

toe is the largest, as in climbers and tree birds gene-

rally ; and the claws are strong, sharp, and very much
booked. All these characters are possessed in a

greater degree by some of them, and in a less degree
by others ; but still they are sufficient in the whole tc

bring them together, if not as a perfectly-defined

genus, at least as a group very distinct from the othei

two divisions of the family.
Their appearances and manners, and even then

principal locality, may be said also to be ditterent

and though there are other pigeons along with them

they are the characteristic pigeons of the south-east

of a part of the south of Asia, of the Eastern Isles

of the Isles of the Pacific, of New Holland, and alsc

of Africa, but chiefly, we believe, of the eastern hal

of it. They are altogether forest birds, and inhabi

the tall trees, living upon fruits, which their powerfu

wings, the firm clutch of their feet, the hard textun

of their bills, and their general strength, enable then

easily to reach and secure. Their colours are ii

general very rich and beautifully marked ; green an<

yellow are the predominating ones in almost ever

species ; but many of them have also purple, browr

red, and white, though the latter rather sparingly, an<

some have a sort of cinnamon-brown and orange-rei
as the predominating colours.

The whole of them are birds of powerful wing, am
in general their wings are pointed, and in many th

tails are long. Indeed, the form of the tail differs s

much, that it cannot be admitted as a character of th

genus taken as a whole, or even of those subdivision

which have been made of it. Though many of ther

migrate, their general habit may be said to be habitus

residence in the close forests of those countries wher

they dwell, and we are not aware that any of ther

reside in a place where the trees are not evergreens
and capable of supplying some kind of nourishmer

at every season of the year. A considerable number c

them have been for some time known to naturalist:

and specimens are to be found in most collections c

stuffed birds, while a great number of them are figure

by Temminck, and some have been kept alive i

Europe. Several species, however, are comparativel
of recent discovery, and it is highly probable tht

future observation may discover many more. Thei

range being about seven thousand miles in lor

gitude, and more than four thousand in latitude

besides being so extensive, their country, though a

decidedly tropical, is much diversified in its character

and the retiring habits and colours of the birds rende

them not easily seen, although it were possible t

beat the mighty forssts of those parts of the worl

with the same ease as a pheasant-grove or cover ca

be beat in England. When they are discovered ir

deed, it is, as is the case with pheasants at night, b

the ear and not by the eye, for they coo away i
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perfect security under the thick shade of the 1 uxu-

riant foliage. Generally speaking, their flesh is dark-

coloured and tough, not very well flavoured, and, there-

fore, they are not very eagerly sought after as game.
Pointed-tailed Pigeon (V. oxyura]. This bird is a

native of the Sunda Isles ; and it is remarkable for

the form of its tail, which is very long, stout, much

wedge-shaped, and has the two central feathers much

produced beyond the others. The general plumage
is green, most brilliant on the neck and belly, and
crossed on the breast by a broad band of orange red,

which fades gradually into the green both ways ; the

lower part of the belly and the under tail-coverts

(which, taken altogether, are lancet-shaped and very

pointed) are yellow, blending gradually with the

green on the body, but well defined on the tail-co-

verts, the under sides of the tail-feathers being blackish

green at their bases, and pule grey at their tips ; the

quills are black, and, though the wings are long, they
do not when closed reach much beyond the two
lateral tail-feathers, which are not above one-third

the length of the two middle ones ; the bill is black

at the base and yellow at the tip ; the feet are bright
reddish orange, and the tarsi are mottled with green
feathers ; the space surrounding the eyes red and

pointed, both in the direction of the gape and back-
wards. This bird is abundant in Java and the other

Sunda Isles ; but it is not known what difference of

habit results from the form of the tail, which is pecu-
liar among the whole of the tribe ; for though many
of them have the tails much wedge-shaped, and some
have them very long, this is the only one which has

the two middle feathers so much longer than the rest.

Length twelve inches.

.\mmntii- Pigeon (V. arcnnalica). Though this spe-
cies is only about nine inches long, it is really larger
in the body, in consequence of the comparative short-

ness of the tail. Altogether it is a stouter bird, ap-
parently less formed for rapid flight, and its bill is

particularly strong and hard ; the upper part is pur-

ple brown, passing into sandy yellow of a greenish

tinge, which is the uniform colour of all the under

part, including the sides of the head as high as the

eyes ; but the colour is a little paler than the last :

the colour of the upper part passes into greenish ash
n the nape, greyish ash on the top~of the head, and

bluish ash on the front ; the quills are black, and the

coverts of the wings brown, each feather with a very
distinct border of yellow ; the rump and middle tail-

feathers are green, and the lateral tail-feathers black
and grey; the feet are red, with a tinge of orange,
and the bill yellowish green. It is, however, subject
to varieties of colour.

It is a very common bird, both in India and the

eastern islands, and the spreading shade of the ban-

yan or Indian tig is one of its favourite habitations.

JCvery one knows that, according to the Indian super-
stitions, this is a sacred tree, and also that it has a

peculiar habit of growth in sending down perpen-
dicular fibres from the branches, which enter the

ground and take root, until the tree has a vast num-
ber of trunks, and becomes a grove of no mean di-

mensions, all united by solid wood at the top, and
thus proof against the most violent winds, at the same
time that its foliage is so close, that scarcely a sun-
beam can find its way through.

They are birds of mild and timid disposition, and,
like most of the pigeons, they live socially, except
during the breeding season, at which time each pair

retire to their own nesting-place, and construct a very
rude and simple fabric of a few sticks, which is the

general structure of nests among those pigeons which
nestle in trees and shrubs.

Parrot Pigeon (V. psittaccfi}. This is a species

belonging to the Molucca Islands, measuring ten

inches and a half in length, and having all the clothing

plumage of a beautiful green. The principal quills
are black ; the secondaries are the same, margined
with yellow ; the bill is reddish-grey, and the feet

blackish brown. Though there is little variety of

colour in the parrot pigeon, it is one of the most
beautiful of the whole race ; and we may remark, in

passing, that many of the pigeons of the Moluccas, in

winch islands they are very numerous, are remarkable
for the greenness of their colours.

The Commander Pigeon ( V. militaris], is an Indian

species a foot long. The upper parts are pale green ;

the. neck yellow, marked with a band of ash colour ;

the rump grey, a spot of purple brown on the bastard

wing ; the quills black, bordered with yellow ; the

lateral tail-feathers bordered with grey, the under

part bluish grey, the thighs yellow, the tail-coverts

russet, with blue tips ; the bill of a grey colour, and

very stout ; and the feet red.

Abyssinian Pigeon (V. Abyssinica}. This species
was first made known to Europeans by Bruce. It is

yellowish green on the upper part, bluish green on the

head and neck, violet red on the smaller wing-coverts,

yellow, bordered with black, on the large. The quills
are black, with yellow borders. The tail-feathers are

bluish grey on the upper side, and blackish on the

under, with grey toward the tips. The under parts are

yellow, clouded with orange, and the under tail-coverts

are mottled with bluish grey and maroon brown. The
bill is yellow at the tip and red at the base, and the

feet are orange. The length is eleven inches and a
half. The female has the upper part green, the under
and also the head olive yellow, the smaller wing-
coverts sandy violet, and all the rest of the markings
much duller than those of the male.

Purple-crowned Pigeon (V. purpuralus}. This is

an exceedingly beautiful bird, a native of the Society
Islands, and may be taken as a specimen of the

pigeons of that part of the world. Its bill, though
still hard at the tip, is by no means so powerful, in

proportion to the size of the bird, as those which we
have previously mentioned, and its general aspect is

more light and delicate. Its notes are also more soft,

and are said to resemble those of the turtle. The
upper part, including the tail, the neck and head as

far as over the eyes, and the sides and flanks, are

very rich and glossy green. The top of the head is

lilac purple, surrounded by a narrow line of rich

yellow. The chin and throat are yellowish, and the

green toward the head is of a lighter shade than on
the body, and glossed with grey. The feathers on
the breast have also reflections of grey toward their

extremities, and their terminations are peculiar, as

the shaft ends abruptly, and the webs on each side

project beyond it, as if a triangular piece had been
cut out of the feather. The primary quills are black
and green, margined with bright yellow. The tail-

feathers are also black and green, except the two
central ones, which are wholly green, with some mark-

ings of yellow ; and the lateral tail-feathers have the

same form of tips as those which are mentioned on the

breast. The tarsi are feathered down to the toes,

and the toes are much margined, and furnished with

FF2
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strong claws. The bird is decidedly a tree bird,

living upon fruits, but it is understood that they are

fruits of a softer character than those upon which the

species formerly mentioned subsist. There are a

good many other species, resembling this one in their

structure and habits, to be met with in the Molucca
and South Sea Islands but as they differ but little from

this one except in colour, we need not allude to them.

Magnificent Pigeon (V. magnified). This one differs

in several respects from those tree pigeons of the east,

of which we have mentioned one or two specimens.
It is much larger, measuring seventeen inches in

length ; and it has the bill differently formed, though
still of the same consistency with those of the others.

The membranous enlargement at the base of the bill

is exceedingly small ; arid the bill itself is slender in

the flexible part, though compressed and hard toward

the tip.
The forehead is also lower in proportion,

indicating that the muscles which close the bill are

not so powerful, and that the work which it has to

perform is of a more easy description. In conse-

quence of what has been now slated, this pigeon, and

a few others which resemble it in most of the parti-

culars, though one of them has the enlargement on

the base of the bill swelled out to a considerable

knob, have been called fruit-eating pigeons by way of

eminence. They are found in all the eastern islands

and in New Holland, and it is probable that they

migrate seasonally between New Guinea and the

few rich spots which occur on the east coast of New
Holland.

The upper parts of the magnificent pigeon are rich

golden green, which shows various shades of brown
and purple, and even of yellow and red as the light

falls differently upon it. The wing-coverts are

spotted with yellow, the quills and tail-feathers are of

a most intense green, varying in its tints in the same

manner as the green on the back. Altogether the

upper part of this bird is pre-eminently splendid ; the

other parts are not much inferior. The head and

upper parts of the neck are bluish grey, passing gra-

dually into the green on the lower part of the neck

backwards. From the base of the lower mandible or

near it there begins with a point, but gradually

increasing in breadth, a very beautiful port-coloured
streak, which spreads over the breast and all the

under part. The basal parts and the feathers in this

are deep bluish green, and the margin of each feather

is very rich bluish purple. The feathers are broad

and rounded at their extremities, and the purple
arches which the borders on these form, show off the

green in an exceedingly pleasing manner. A small

portion at each side on the fore part of the neck has

the basal parts of the feathers pale greyish green, and
the margins broader and more red. The lower part
of the belly, the thighs, and all the under coverts of

the wings, are exceedingly rich yellow, with a slight

tinge of orange. A skin which the writer of this

article got direct from Moreton Bay, in Australia,

had a taint dash of yellowish red on the bastard

wing; but that is not mentioned in the general de-

scription, so that it is probable that this splendid

species is, like many others of the family, subject to

variations of colour. The basal part of the bill is

orange brown, but the hard part toward the tip is

yellowish white. The feet are bluish black, with

short tarsi thinly clothed with yellow feathers down
the front half of their circumference. The toes are

stout, and the claws strong and much hooked, but the

external front toe is not so long in proportion as i

those formerly described. The foot, though thus

good perching foot, wants the climbing charactei

which the others have. Altogether this is one <

the most gorgeous of the feathered race, whether w

regard the intense colour and rich glosses of the upp<
parr, or the beautiful diversification of the under. '.

should seem that these birds are subject to variatioi

in size as well as in colour, or that there is a specii

considerably smaller bearing a very great resemblanc
to this one.

There are a few other species, approaching th

one in size, and resembling it in the upper plumag
but greyish green (lashed with vinous red on tli

upper part, and having the bill and feet different!

coloured, which have been met with in the isles

good way to the eastward ; but as no difference i

manners has been observed, and the essential par
of their structures are very much alike, they do in

require to be enumerated. Some of these have tl

membrane at the base of the bill swelled into a knol

but as this is the case in some varieties of the commc
pigeon and not in others, it cannot be regarded :

forming a specific character, or in fact as being an;

thing more than accidental. One species remain

resembling these in some respects, but differir

from them in others, which deserves a short notic

This is

The Pheasant Pigeon ( V. Phaxianella). In tl

structure of its feet and the form of its bill it does n

differ greatly from the species last described, but tl

tail and the colours of the plumage are very differei

Its length is altogether about fifteen inches, of whi<

the tail occupies at least a halfi so that it is mu<
shorter in the body than the magnificent pigeon ;

is also more slender in proportion, and thereto

altogether a much smaller bird. The upper part
it is reddish brown, and the sides and top of the he;

pretty bright red ; on the upper part of the nc<

especially there are rich reflections of violet purpl

varying in different lights. The coverts of the win]
are brown bordered with red, and the quills are near
the same colour only a little darker. The two midd
feathers of the tail are entirely brown, and the later

ones, which are of the same colour for the greater pa
of their length, are crossed by a bar of browni:

black. The throat is yellowish white, and tho r

mainder of the under part yellowish brown, passh
first into orange brown and then into reddish brow
The tail is very strong at its base, and well fortifii

by coverts, but it is much wedge-shaped, or rath

has the appearance of the half of a very lengthen*
oval. The bill is reddish brown, darker in the ha

part, and the toes and naked parts of the tarsi a

deep orange red. In the shortness of the tarsi, ai

the general structure ofthebird,it very much resembl
the magnificent pigeon. The shape of the head

different, however, being more flattened on the to

and meeting the bill less abruptly, which gives the b

the appearance of greater length.
It is found in the very same countries as the ma

nificent pigeon and those which resemble it in stru

ture. The form of the tail is also the same, only it

much larger in this one. What difference of hal

may be connected with this is not known, but tl

general agreement of the birds is such that in all pr

liability it is not very great.
PIGEONS PROPERLY so CALLED (Columba). Tl

is by far the most numerous genus, and the membe
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of it differ greatly from each other in appearance. In

consequence of these differences it has been divided

and sub-divided various ways. There is not much

apparent advantage in these divisions ; and when we
consider the vast number of varieties into which the

common pigeon has been broken, and the great dif-

ferences of form, colour, and habit, which are found

among these, we ought not to lay much stress upon
the differences which we find in those which inhabit

countries of different characters, and consequently live

upon different kinds of food.

The most important natural difference in the whole

genus, numerous and various as it is, is that between
the common pigeon and all the rest. The nesting

places of some of the rest are not known, but so far

as is known they all build in trees, and the whole of

them perch or roost for the night. The common
pigeon again, whether in the wild state as the rock-

dove, collected in pigeon-houses, or in any of the

numerous fancy varieties, never nestles in trees, and
never perches in them for the night. Its natural

dwelling is in the rocks ; and the pigeon-houses,
whether on a large scale or on a small one, which it

prefers, are those which contain little cavities or

boxes, in which the birds can sleep and nestle. So
well is this known, that "

pigeon-holes" has become the

common name of a little collection of vertical openings
whatever may be the use to which they are applied.

There is still another distinction which is worthy
of being attended to ; all the others are wild birds,

and cannot be made to return to an artificial habitation

if they are once allowed to escape from it. There is

no exception to this ; and though many of the species
seek their food in seeds that are scattered upon the

ground, they all betake themselves to the thick shades
of trees when they are to repose. They may be
often seen on the wing in different kinds of flight,

according to the differences of their habits; but they
are never found resting on the house tops, or on the

rocks, and they maintain their characters. With the

others it is very different; for if a convenient pigeon-
house is built nearer the feeding-grounds than the

rocks which they naturally inhabit, the wild ones will

quit the rocks and very speedily fill the pigeon-house.

They are therefore birds which seek the vicinity of

man, though not his society, while all the rest of the

genus belong strictly to wild nature ; and when man
clears and cultivates to the full breadth of the land,

their habitations and their place in nature may be
said to be gone. These distinctions apply to the

general habits of the birds, and they do not admit of

change ; so that they are of far more importance than

distinctions of shape, colour, and size, which, as we
have said, have been artificially produced to a very
great extent, in the only case to which artificial means
can be applied.
The pigeons properly so called, are not only more

numerous in species and in individuals than any of

the other two genera of the family, but they are also

far more widely distributed. We mentioned that the

pasture of the strong-billed pigeons of the east is very
extended, but it is really nothing when compared with
that of the present genus. The whole land, with the

exception perhaps of some remote islands, is their

pasture, from near the north polar circle to as far

south as habitable land extends ; and if we except
some of the crow tribe, and the birds of prey, there

are perhaps no birds so generally spread over the

world as the pigeons. We shall now notice a few of

the species as briefly as possible ; and though we
ought perhaps to begin with the common pigeon, the

dove par excellence, which is the type to which the

popular mind refers, yet we shall take some of thoso

which are more remote in their localities and less

known in their manners. Before we do this, however,
there are some general characters of the genus which
deserve to be noticed, notwithstanding the extent to

which they vary in the species. The bill is of mode-
rate length and strength, flexible in the basal part, and
hard at the tip, but not so hard, for so much of

its length, or trenchant, as the bills of the former

genus. The upper mandible is more or less hooked
at the tip, and both mandibles are more or less arched

in their outlines. The nostrils are, near the base of

the bill, partly covered by a large projecting mem-
brane ; and there is a lore or naked space around the

eyes. The feet too are walking feet, as well as

perching feet, though in different species they take

more of one character or of the other, according to

the habit. The feet of the common pigeon are for

instance walking feet, with very little of the perching
character. The external and internal front toes are

of equal length, the hind toe is short, and the claws

are not hooked, as in the decided perchers, but so

placed as that the foot may be wholly planted upon
the ground.

There are one or two pigeons included by Cuvier

in this section of the genus which do not appear to

come very correctly either within it or any of the

other two. They are, however, birds of distant lands,

and very little is known of their habits. None, we
believe, of the true pigeons, of which the rock pigeon
niav be regarded as the type, are inhabitants exclu-

sively of warm countries, nor arc they found, very
much resembling the common pigeon, in the south

and the east, where the true strong-billed pigeons of

great beaut}', the nectar-sucking pigeons, and the

ground pigeons are so very numerous. The species
which most resemble them there, are woodland birds,

not ground birds, and, as we said, some of them are

I but little known, except in their external appearance,
! and their general agreement with the genus as pigeons
and not any other birds.

A further distinction has been made between

pigeons and turtles ; and the birds to which the last

of these names has been given, differ a little from the

pigeons properly so called, both in their geographical
distribution and in their manners. The turtles, of

whatever part of the world they may be natives, and

however much they may differ from each other, are

inhabitants of wanner climates than the pigeons.
Their bills are smaller also, their bodies are more

slender, their tails are, in many of the species, more

produced ; and they are more discursive and inclined

to be migratory. In all the species too, to which the

name of turtles have been applied, whether correctly
or incorrectly it is not for us to decide, there is an

exclusive disposition to be woodland in their repose
and nesting, though some generally, and many at

most times, find their food upon the ground or near

it, in the fruits of bushes and the seeds of herbaceous

plants. But those distinctions, though of great im-

portance in the estimation of those who are great
sticklers for nice differences, are of no value whatever

to the general reader, and therefore we shall pass

them, and proceed to our selection of this species.

Goura Pigeon. In respect of size, and from the

very elegant crest with which the head is ornamented,
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this is one of the most splendid birds of the whole

family ; and there have been a good many puzzles
about it as to the place in the system of ornithology
it should occupy. It has been called the crested

pigeon, the great crowned pigeon, the Indian crested

pheasant, the pigeon hocco, the gallinaceous pigeon,
and a number of other names, all of which are calcu-

lated to mislead the tyro in natural history.
It is a large bird, measuring two feet three inches

in the extreme length, and rather stoutly made in the

body. The head and neck are not very large, and
the bill, though of moderate length, is slender, though
fortified with a slight enlargement towards the tip.

The tarsi and toes are stout, but the tarsi, though
longer than the middle toe, are not very long as coin-

pared with those of some of the ground pigeons ; and
from the general form of the feet, the bird cannot be
a very swift walker. The crest is of a peculiar form,

consisting of long and beautiful feathers, placed lon-

gitudinally on the mesial line of the head, spreading
like a fan, and reaching over the bill and the nape,
forming a continuous curve at their distal extremities.

The bill is about two inches long, black in the basal

part, but inclining to greyish-white at the tip. The
crest, head, neck, and all the under part of the body,
are pale bluish grey, glossed with reflections of blue
and purple. The back, the shoulders, and the smaller

coverts of the wings, have the basal part of the fea-

thers black, and the terminal parts rich purple with
bronze reflections. The greater coverts are black at

the base, white in the middle, and purple at the ex-

tremities, the white making a very conspicuous bar in

the closed wing. The quills and tail-feathers are

deep grey, the latter being marked with pale greenish

grey at the tip and distal margins. The tail, though
not very long, is strong and rounded as in the com-
mon rock pigeon ; but the wings are not nearly so

long in proportion, or so pointed as in that bird.

This splendid bird is a native of the Indian Archi-

pelago, over the wooded parts of which it is very
generally distributed. It occurs as far west as Java,
if not as Sumatra, and eastward as far as the Molucca
Islands, and it is very abundant in New Guinea. It

is a wood pigeon, but feeds on the berries and seeds
of more lowly plants than the strong-billed pigeons.
Its short and rounded wings, and broad and strong
tail, show that the habit of its flight must consist in a

great measure of ascending and descending ; and
therefore we naturally conclude that it is not so dis-

cursive as the light-bodied pigeons with long and

pointed wings. It builds in trees, the eggs being two
in a hatch, but how many hatches occur in the course
of a year has not been ascertained. During the

breeding time the male and female pay the same at-

tention to each other as is.done by pigeons generally.
The general voice of the male is also that of the

pigeons, being a deep but not unpleasant cooing.
He also utters occasionally another sound, like that

of a slight explosion from the wind-pipe. This is one
of the reasons why these birds have sometimes been
classed with the hoccos, but the manners of the birds

are totally different ; for this, like all the other wood-

pigeons, is untameable by any known process, whereas
birds of the other genus are, generally speaking,
tamed with the greatest ease, and some of them are

capable of some training. Besides they are ground
birds, and natives of America. This large and splen-
did pigeon is a valuable as well as a handsome bird,

its flesh being highly esteemed, and in considerable

quantity, in consequence of the large size, and tl

perennial supply or food in the native country. Tl

Dutch, who have been longer and more intimate

acquainted with the oriental islands than any oth

European nation, have paid a good deal of attenti<

to this bird, and they have frequently brought spe<
mens of it to Europe, in the hopes of naturalising
in Holland. Their attempts have, however, alwa

failed, because the bird, being a native of the caste

isles, is not able to bear the rigour of a Europe;
climate ; and probablv, from its habits, it would n

thrive, how well soever it might be protected frc

the cold.

Double-crested Pigeon. In some respects there

a slight resemblance between this species and t

former, though in others they differ, and this o

makes a nearer approach to the common pigeons.
is a native of the east, and, though specimens \

Britain have chiefly been brought from Australia,

has we believe been found in New Guinea, and ev

as far north as New Holland. Though by no mea

equal to the former in si/.e, this is still one of t

largest of the pigeon family, sometimes extending
a foot and a half in extreme length. The tail is n

so strong as in the former ; but the wings are mu

longer and more pointed, indicating a bird of power

flight. The bill is shorter and stouter than in t

last ; of an orange colour, and having the tip of t

under mandible shorter than that of the upper. T
crest consists of thread-like feathers, and, though
no means so handsome as that of the former, \

gives an interesting appearance to the head. Thi

are not so properly two crests as one crest continu

along the middle line of the head, from the bill to t

hind head, the frontal portion of it being bluish-grt

and the occipital portion reddish-brown. The up}

parts are very dark grey, and the under parts blui

ash. The head is ash"; the quills and tail-feath<

are blackish, crossed by a band of pale reddish gr

near the tip ; the tarsi and toes are crimson ; and t

hind toe is very stout. The feathers on the sides a

front of the neck are bluish-black at their bases, a

pale greyish-ash where exposed. Their terminatic

are of a peculiar shape ; the broad part of the w

parts off towards each side in a curving fork, and t

shaft is continued in a small feather which has t

appearance of being let in between the other tv

The habits of this species are not very well know
but it is supposed that they in part resemble those

the goura pigeon, though this bird is much beti

adapted for flight, and on that account ranges

greater distances.

Chestnut-shouldered Pigeon. This species is Iar

than the double-crested, measuring about twenty incl

in length. It belongs to the Eastern Isles, but has be

met with much farther east than the goura or t

double-crest. It is a beautiful bird, and all the coloi

of its plumage on the upper part are finely gloss

with reflections of metallic lustre. The bill is ycllo

ish-grey ; the head, fore neck, sides of the neck, a

breast, are deep green richly glossed ; the back of t

head and hind neck is reddish-green ; the back a

scapulars are reddish-brown, with rich reflections;

the under part from the breast is pure white ; t

wings are greyish, with green reflections ; and t

middle coverts of the same are rich green. The ta

feathers are brown, with purple reflections for t

greater part of their length passing into dull yellow
the tips. This bird has been found in the islands 1
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to the eastward ; and, from its resemblance to the

wood pigeons, it is presumed to have habits not very
different from theirs, but those habits are not known.
We now proceed to the pigeons of the other parts

of the world, of which the habits are better known,
and therefore the descriptions of them can be ren-

dered more interesting. In so far as man is connected
with them, the rock pigeon, as the parent stock of all

those varieties into which pigeons which know their

homes, and return to them of their own accord, have
been broken by artificial treatment, is undoubtedly
the typical bird ; in wild nature, however, the case is

very different, because the habit which makes this

pigeon so manageable by man, and so ready in com-

ing about his dwelling, is peculiar to itself, and, so far

as we know, not in the least partaken off by any of

the others. It must therefore have been the dove
which was sent out of the ark and returned again
with the olive branch ; for there is none of the rest

which would have returned, if it had once escaped
from a place of confinement. For these reasons, we
think that the rock-pigeon is better entitled to be

regarded as a separate section or subgenus than any
of the others, because it is distinguished not only by
a well-known habit, but by a habit which it never
loses, and which may be improved by training, of

which the carrier-pigeons afford a very remarkable
instance. As any one may observe, there is an ele-

vation of the frontal line, and an air of sagacity in

the head of the rock-pigeon, not to be observed in any
other member of the family, numerous as they are.

Tl/c Jiiitgcd Pigeon is the most abundant species in

the groves and thickets of the cultivated parts of

Britain ; and, though it still retains as much of the

wild character as to resist every attempt at domesti-

cation, it seems to prefer artificial plantings in the

midst of rich fields of grain, leguminous plants, and

turnips, to those woods which the hand of nature

plants in the wilds. Accordingly it is rare in those

parts of the country where there is little cultivation ;

and its numbers increase always as improvement and
culture extend. It is one of the most interesting birds

of our groves, beautiful in its plumage, and soft and
melodious in the tones of its cooing. Every school-

boy is acquainted with the note of the cushat; and, if

we except the cuckoo, there are few birds which have
so many human imitators.

It is not a bird of the colder latitudes, and cannot
brave the elements in such style as the rock-dove
when in the wild state. Its locality is therefore a

little farther to the south, though it does not appear
to reach nearly to the equator. The central and
southern parts of Europe appear to be its head-

quarter?, though the authorities mention it as ranging
from Siberia to Madeira. There is little probability
of its occurring to the southward of the African desert ;

and those parts of central Asia and Siberia which are

destitute of timber are also unsuited to its habits.

<.'<>pses broken by open spaces where the trees are

thick and shady, but not too lofty, are the places for

which it is adapted. Hence it would be vain to look
for it in the tangled and lofty forests of tropical coun-

tries, or on the wide plains seasonally burned up with

drought, with which those forests are interspersed.
It has not been found in America, and we should

suppose that there would be little use in looking for

it there. It is pre-eminently a European bird, sta-

tionary in many places, but migratory in a few, yet
not to any very great distance. In many parts of

Britain its habits are in so far migratory, and there

may be said to be a general movement southward as

the winter sets in, and northward as the warm weather

begins to return. This, however, is not to be regarded
as the principal movement of these birds, their pro-

gress being from the colder parts of the same district

to the warmer ; and if the very early spring is mode-

rately mild, they speedily take their departure for the

groves, and commence the labours of the year. As
is the case with the whole family, they then disperse
in pairs, having congregated into considerable rlocks

during the winter, and flocks always the more nume-
rous the more completely that the severity of

the winter drives them from the woodlands. As is

the case with all birds which collect in rlocks during
the winter, and disperse in pairs during the breeding

season, the whole flock does not disappear at once,

but gradually melts away, according as the lands are

differently affected by "the genial influence of the

stimulating season. Being early breeders, they prefer

copses of firs and evergreen to those of deciduous

trees ; and the song of the male, if song it can be

called, does not begin till there is cover in which he

may be concealed. Previous to this, however, he

gives a very peculiar demonstration of his energy by
evolutions upon the wing, in the course of which he

bounds upward and plunges downward with great

rapidity, as if to convince his partner how well he is

able to bear his part in the maintenance of the family ;

and when he is to drop down in nearly a perpendicu-
lar direction, he dashes the tips of his powerful wings

against each other behind his back, with a very audi-

ble sound, and down he drops with motionless wing,
for a good many yards. The instant, however, that

the wings strike'downward, the length and power of

their stroke give him great buoyancy, and he shoots

upward with not a great deal more slope than that,

on which he descended. This peculiar kind of flight

is perceptible with lapwings and other species of

energetic birds, in the early part of the season, and
when nothing is disturbing or threatening them.

Therefore it may be considered as connected with

the pairing energy; but whether it tends to stimulate

that energy, or to exhaust the excess of it until the

nest is formed, it is impossible to say. When the

season advances so far, both birds betake themselves

to their cover, and the song is begun. This song is

very soft and plaintive, though it consists only of four

notes at the most. These notes are really in sub-

stance the repetition of a single note, but the first and

second are long, and the third and fourth short, and

the two notes of each time are varied by modulation.

Where there is a cover of evergreens, this song begins
in February ; and, while it is uttering, the songster is

rarely seen. Whenever the song begins it may be

understood that the construction or repairing of the

nest begins also. This is an operation which is short

in time, and by no means severe in labour. The nest

consists of a few twigs, loosely put together, and so

open that, if it can be got sight of, the eggs may be

seen by an obsener below. This circumstance indeed

occasions the loss of very many of the eggs, especially
of the first brood of the year. Sometimes they Jail

down, but more frequently they are observed by boys ;

and, as the kind of trees which the ring-dove prefers
can be climbed to the height of the nest by even a

very timid urchin, they are taken without mercy ; and

thus, though the ring-dove builds in so shadowy
places, perhaps more of its eggs are plundered, at
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least in copses in the neighbourhood of villages, than
of almost any other bird. The eggs are always two
in number, of a white colour, rather lengthened in

form, with both ends about equally thick. The male
does not feed the female while on the nest, but takes
his turn with her in the incubation, which is perhaps
nearly equally done by the pair. Notwithstanding
the open structure of the nest, the warmth of the birds,

the limited number of the eggs, and the constant sit-

ting of one or the other of the parent birds upon them,

bring forward the incubation in rather less than three

weeks. When the young first break the shell, they
are in a very callow and immature state, blind, of a

dark lead colour, and covered with a thin sprinkling
of yellowish down. While they are in this state the

parent b'rds do not feed them with food in its natural

state, such as they themselves subsist on. They give
them a sort of milky pap from the stomach, which is

the food of the parent birds, or rather part of it, re-

duced to chyme and mixed with the gastric fluid? of

the parents. It has been said that not only in these

but in several other species of pigeons, the craw or

first stomach secretes a fluid during the time when
the young require this sort of feeding, which it does
not secrete at other times, and that there is thus in

them a slight resemblance in this respect to the mam-
malia ; but this point, though a curious one, is not

very clearly established. It is certain, however, that

as the young advance to maturity the nature of their

food, which is still delivered from the craw of the old

birds, becomes less and less changed from the state

in which it was taken by these birds for their own
nourishment, so that, by the time that the young are

fledged and have strength to shift for themselves,
their digestive powers are fitted for that kind of nutri-

ment which their own exertions can find for them.
The young are usually fledged by the end of April ;

and after this there is generally a time of silence and
retirement into the depths of the forests, until about
the end of July, or the beginning of August, accord-

ing to the earliness of the season and the plentifulness
of food, the labours are renewed, and an autumnal
brood is reared. In very favourable places, where of

course the spring brood is earlier, there is an inter-

mediate or summer brood, and of course two pauses
or times of silence during the season.

The beauty, the size, and even the apparent fami-

liarity of the ring-dove, in preferring the cultivated

parts of the country to the wild ones, have led many
to wish, and not a few to conclude, that it would be

brought into a state of domestication. Accordingly,
the eggs have been procured from the nest, and placed
under tarne pigeons, which have sat upon them and
hatched them, and also reared the young with as

much tenderness as if they had been their own off-

spring ; but whenever these young attained the pro-

per power of flight, they invariably made off to their

place in wild nature, and returned no more. Attempts
have also been made, we believe, to obtain hybrids,
but they have never succeeded ; and there is a line

of distinction between the two, especially in their

manners, which is sufficient to convince any one that

all such attempts arc hopeless. As to the domesti-

cation again, it is equally hopeless ; for, in order that

a bird may be readily domesticated, or dwell with

man without confinement, that bird must be social

the whole year round ; and if this sociality is to be

judged of from one season, the breeding season is the

one upon which the judgment ought to be founded.

The reason of this is quite apparent, from the fact

that at that particular season all the energies and

propensities of the bird are most completely deve-

loped. It is the same with by far the greater num-
ber of the mammalia ; and indeed it seems to be a

very general law of nature.

In autumn, indeed, the ring pigeons do begin to

associate in tlocks. They do this about the time

when the fields are cleared of the grain and leguminous
crops, and when beech mast, and various other fruits

of the forest tree?, begin to be strewed upon the ground.
This is seldom later than November in many parts ot

the country, and in some places it is as early as Oc-
tober. The grains and seeds left, and the small fallen

fruits, are their first subsistence ; but, as they are

ravenous feeders, they, if in great numbers, very

speedily exhaust these. After this they migrate
lower down, and attack the more succulent green
leaves which -are left in the field?, such as those ol

field greens, turnips, and mangold wurtzel, and as they

get very fat and vigorous during the time that they
are feeding on the grains and small fruits, they are

well prepared for enduring the severer and less abun-

dant part of the winter. During these rlockings they
never nestle upon the ground, but always betake

themselves to trees in order to perch for the night :

and though at this time they fly with rapidity iron:

pasture to pasture, they make no sound exrcpt will:

their wings. The ring-dove measures about a fool

and a half in the stretch of the wings. The wehrhl

is not so great in proportion to the dimensions us ir

some of ttie other species, but it is more graceful ii

its form. The colours are very fine, and remarkably
uniform in the different individuals, for a species so

widely distributed. The head and neck are of a very

peculiar grey colour, which reflects green in some

lights, and greenish black in others, and it is market

with bars of darker colour on the hind neck. The

ring from which the bird gets its name is not a com

plete collar surrounding the neck, but consists of two

patches, one on each side, approaching each other ir

the front and nearly meeting behind. The undei

parts are purplish red, with reflections varying fron

deep purple to clear green. The upper parts arc

grey, of the same changing colour as the head, but

consisting of two different shades which pass gradu

ally into each other. The mantle, or tipper part o

the back, together with the coverts of the wings, an

darkish grey ;
and the lower part of the back, tlu

rump, and tail-coverts, are pale grey, passing intc

purple grey on the last. The tail-feathers, which arc

nearly squared over, or at least very slightly wedgec
at the'exlremity and blackish inthemiddle.are.marginec
with bluish grey, and have faint reflections of purple

and greenish brown. The bill is orange, but the cere

or naked skin at the base is covered with a meah

powder of a white colour. This bill is of a moderate

length, slightly arched at the tip of the upper man-

dible, and without any margin. The feet are pale ret

and the claws black.
"

In their form the feet ure nei

ther those of the typical tree pigeons or of the typica

ground pigeons, but something intermediate betweer

the two ; the outer and inner toes are of equal length

and the hind toe is rather stout, but not furnishec

with so broad a margin as it is in those pigeons whicl

seek their food on trees, it being understood that this

one is almost, if not altogether, a ground feeder.

Such are the leading particulars of this the mosl

interesting perhaps of our copse birds ; and we have



PIGEON. 457

only (o add, that though there is no hope
of the bird

being brought into a state of domestication, yet u

pair which were confined in the gardens of the Zoolo-

gical Society of London, produced a couple of eggs
in 18.34, though the birds were in a sate of confine-

ment.

The Wood Pigeon This is also known as a British

bird, though it is much more rare than the ring pigeon,
confined to more peculiar localities, and more con-

fined in its manners. This species still remains to

be popularly called the stuck dove, and the wood pigeon,
both of which names imply, that when they were

given to it it. was understood to be the parent stock

of the tame pigeons in all their varieties. The names
tend to keep up a belief in the mistake, and therefore

the sooner they cease to be used the better. In some
of its habits it bears a considerable rescmblace to the

ring pigeons, but it differs considerably in others,

and also in its habits, its size, and its form. It is by
no means so handsome a bird, and it is inferior in

size, being only about fourteen inches in length, and

twenty-six in the stretch of its wings. It is, however,
better winged for its length than the ring pigeon, and
its luibi.'s correspond. In Britain it is, as we have

said, rare, and almost confined to the midland coun-

ties, whereas the ring pigeon is found in almost all

the cultivated parts where there are plantations, and
the rock piirron reaches the extreme north. On the

continent, of Europe it is much more common and
also much more discursive than it is with us. In

winter it seeks the middle and southern latitudes, but

in summer it is distributed much farther to the north-

ward than even the ring pigeon. Its mariner of nestling
is very similar to that of the former species, and the

are the same in number, coiour, and shape, but

sunnier. The broods are also two in the year, one
before and the other following the midsummer rest.

Flocks accumulate in the autumn, in the same manner
as the ring doves do ; and the food of the two species
is, at these times, precisely the same. Indeed the

two often mingle together in the same Hock, and seek

their food on the same pastures. The wood pigeon
is just as incapable of domestication as the ring

>n ; but though it is a woodland breed, it is said

to be more constant to its breeding place than the

ring pigeon, the pair resorting to the same one for a

number of years. We must not suppose that this is

inconsistent with the more discursive habit of the

bird
; for birds which never by any chance migrate,

or range above a mile or two, are known to change
their breeding places every year ; whereas the same

pair of house martens, which in all probability go to

the distance of many miles in the winter, return every
summer, from year to year, to the same corner of the

same window.
In very many of its characters the wood pigeon

appears to hold an intermediate place between the

ring pigeon and the rock pigeon, as we have said it

knows its resting place better than the ring dove does,
but in this respect it is vastly inferior to the rock. It

also occasionally builds in the hollows of old trees,

which the ring pigeon never does, but it is not known
ever to build in the cleft of a rock. Its note has not
the soft expression of that of the ring dove, neither is

it heard at so great a distance. It utters no sound
but a low and harsh grunt, and the fact of there being
no temptation for the ear in its voice may be one
reason why it is so seldom discovered, and this arain

may cause its numbers to be rated much below what.

they are in reality. As food, too, it is superior to

the ring dove, but inferior to the common pigeon. As
this bird and its eggs are rather more difficult to

procure than those of the ring dove, we are not aware
that any attempt has been made to procure a mixed
breed between them ; but the habits of the birds differ

i so much that there is no question of the failure of the

experiment, even if it should be tried. The bill of

this bird is rather longer in proportion than that of

the former, and the upper mandible is tumid in the
middle and curved at the point. The upper parts are

dull bluish ash, the head dull bluish grey, and the
back and sides of the neck green, with reflections

of purple and bronze red. The rump, the wing-
coverts, and also the belly, are bright grey. The

primary quills are black with white margins, and the
middle ones are ash-coloured tipped with black, form-

ing two spots of that colour on the wing. The tail-

feathers are black ash-coloured at the base, and
marked on the under side by a band of grey. The
lower neck and breast are vinous red, the bill orange
red, the feet dull red, and the claws black.

The Rock Pigeon. Though, as we have hinted,
this species ought to stand distinct from all the tree

pigeons and perching pigeons, yet, as it resembles in,

shape and in some of its characters, at least when in

the wild state, the ring and wood pigeons much more
than it resembles any other, we shall introduce our
short notice of it here ; and as the numerous arti-

ficial varieties belong to bird-fancying rather than to

natural history, we shall chiefly confine ourselves to

the bird as in a state of wild nature, and as a sort of

voluntary dweller in artificial pigeon-houses. If we
have occasion to say anything more than this, it will

only be to point out the curious deviations from the

simple form in the natural state, which artificial

treatment has produced in this species of bird. Even
in pigeon-houses, where almost the only thing which
art does for them, is to provide them with an artificial

dwelling more comfortable than those in which they
naturally take up their residence, and situated in the

closer vicinity of rich pastures for their feeding, even
there they are very prone to break into varieties of

colour, and in proportion as they are brought nearer

and nearer to the house, they deviate farther and
farther from the appearance of the bird in a state of

nature ; and some of them become so fantastic in ap-

pearance, as to differ more from the parent stock

than other species with which that stock is little if

anything allied. Amid all these varieties, however,
there are certain characters of the wild bird which are

never entirely obliterated. There are two dusky
bars across each of the closed wings, and some white
in the rump. If the general colour is white, the

superior whiteness on the rump is of course not easily
discerned ; but even then the bars on the wings may
be traced. In the state of nature, the appearance
of these birds may be briefly described in the fol-

lowing terms : the body very compact, the shoulders

tapering finely to the neck, the top of the head flat,

the front elevated, and the bill of moderate length ;

the tail long and more rounded at the extremity than

in either of the other British species, and the wings

long and pointed ; the head and throat are bluish-

grey, and so are the lower part of the breast and the

belly ; the upper part of the breast and sides of the

neck are brownish-purple, with reflections of purplish
red and green ; the mantle and smaller coverts of

the wings are bluish-grey ; the lower part of the back



458 PIGEON.
is white, passing into bluish-grey on the tail-coverts,

and into deeper grey on the tail-feathers, which are

crossed by a dusky band near the tips ; the greater
coverts and the secondary quills are crossed with

black, and form the bars already alluded to, when
the wings are closed ; the principal quills are blackish ;

the bill and feet are reddish ; the length is about
thirteen inches, and the stretch of the wings not

much less than two feet ; the plumage over the whole

body, both in the clothing feathers and in the feathers

of flight, is remarkably close and compact, and the

birds have great power of themselves in the air, even
when the wind blows with considerable violence.

They would require this preparation at the hand
of nature in consequence of the severe storms which

they often experience at those places where they
reside and nestle. It does not appear that there is,

generally speaking, much food for them in the close

vicinity of these their natural habitations. But in order

to keep up the powerful and long-continued muscular
action which they must exert, they require a high
degree of action in the vital system, and, consequently,
a copious and frequent supply of food. In order to

obtain this they must range about in all weathers,
and consequently they require to have great manage-
ment of themselves in the air." On their long flights
in a state of nature they are not very often seen ; but

after they have taken up their abode in pigeon-houses,
their flight is lower ; yet even the ones which live in

small numbers about houses, and are fed without
much effort on their part, may often be seen wheel-

ing and driving very gracefully through the air,

apparently for no other purpose than that of exer-

cising their wings.
It is highly probable that the labour which they

feel in returning from long distances when they are

heavy with feeding, is one of their great inducements
to take up their abodes in artificial pigeon-houses.
The general belief, and we have no reason to doubt
the truth of it, is that they are attracted by whitened

pigeon-houses, much more than by those which are

of a dark colour. There may be two reasons for this ;

first the whitened pigeou-house is a more conspicuous
object than the other; and, secondly, a considerable

quantity of carbonate of lime may be required for the

eggs of the females, which, though only two in each

hatch, are often numerous in the course of the year.
Even under the most unfavourable circumstances,
there are seldom fewer than three hatches in they ear,

and sometimes there are as many as a dozen. The
latter of course takes place only in rich pastures ; but

still the birds are highly prolific.
In those lofty cliffs overhanging the sea, which are

the favourite resorts of rock pigeons, caves are the

places in which they repose and nestle, and rear

their broods ; and the darker the cave is, it is under-
stood to be the more favourable for them. Such
caverns are chosen as nesting places by many sea-

birds which find their food on the waters ; but though
the rock pigeon takes nothing from the water, it

inhabits farther into the cave than the most habitual

diver, or the bird most discursive over and dependent
upon the sea. It is true that these birds are often

found on the beaches walking about and picking up
something ; but whether they pick up any part of

their food there, or merely bits of shells and small

pebbles, it is not easy to say.

Upon the rocky parts of the west of Scotland, and
the bold shores of the western isles, some ofwhich are

rocky and caverned enough, these birds abound per-

haps more than in any other parts of the British

islands. As the shores of the main land are exposed
to the winds of the Atlantic, and the comparatively
small islands are surrounded by that ocean, the low

grounds exposed to the west are seldom covered
with snow for any length of time, and thus the birds

easily find a supply of food. The numbers which

congregate on one shore, and even in one cave, if it

be large and lofty enough, are often very great ;
and

the boatmen who convey strangers to visit the caves
into which the tide enters for a considerable distance,

very generally take advantage of the pigeons, as a

means of giving their fare a surprise, which is rather

startling to those to whom it is entirely new. They
row into the cave as silently as possible until they
have advanced some little way. Then the steersman

seizes a fowling piece which has been stowed away,
and the rowers cease pulling. In an instant, and
before the passengers have time to inquire what is

the matter, the musket is discharged ; the rowers

thunder on the gunwale with their oars, and out dash

the pigeons in a torrent flood, making so loud a rust-

ling and rumbling with their wings, that those to

whom it is a novelty, can hardly persuade themselves

that the whole materials of the cave arc not hurling

down, in order to entomb them in a majestic sepul-
chre. But the din, though loud and not unalarming,
does not last long, as the pigeons are fully as much

affrighted as the passengers ;
and as far as the roof

of the cavern can be seen, it is as stable as ever, and
not an ounce of stone is loosened from its place.

Fingal's cave, in the wild and beautifully green
Isle of Staffa, which isle is perforated through
and through under the low-water mark, and abso-

lutely rocks, like an unstable thing, before the swell

of the Atlantic, when the majesty of that ocean is up,
used to be, if it is not still, a favourite place for this

kind of exhibition. The cave is large and lofty, and

if the interior of it is not absolutely dark, it is dim

twilight ; and as much of the roof consists of portions
of basaltic columns hanging as it were by simple con-

tact with each other, there are few roofs of caverns,

the fall of which would be more likely to be expected

by one who does not understand the firm texture and

stable union of this wonderful architecture of nature.

Another thing, basalt is perhaps the most sonorous

of all rocks, and therefore the echoes of the cave

itself go to swell the sound made by the numerous

wings of its inhabitants.

When the birds are thus disturbed, it is generally
in the time of their repose ; and hence, after they
have escaped from the cave, they fly no farther than

they may apprehend that the danger is to follow

them. They do not, however, return immediately,
but rise to a considerable height in the air, and keep
wheeling about as if to show how vain it would be to

follow them in that element. Although, however,

they are by this means quite safe from the alarm

below, and would of course have been so though

they had remained in the cave, there is sometimes an

enemy above them far more dangerous, at least to

one or two, than that which has caused them so much
alarm. If one of the large and powerful falcons of

the north happens to be above the pigeons in the

sky, down he comes with the rush of a thunderbolt,

and, striking right and left, tumbles two or three of

them down, and then alights to eat them at his

leisure.
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The love of home, and certainty of return to it,

which, in this species, secures the flock to the pigeon-

liouse, and the more wonderful return of the carrier

piireon, even when it has been carried away from

home in a basket or hooded, is very conspicuous in

the wild rock pigeons, or blxcts, as they are called by
the French. Flocks from different parts of the coast

often meet on the feeding grounds ; but when the

time of returning to rest comes round, each one keeps
to its own party.

It is in vain for man to attempt any solution of

this upon the principles of human philosophy, any
more than it is possible upon the principles of such

philosophy, why this pigeon should possess it, and
the greater number, if not all the rest, should be

without, or than it is possible to explain why a pigeon
is a pigeon and not any other bird. But still, though
we can arrive at no conclusion upon this subject, by

reasoning, it is one which is both open and inviting
to our observation ; and it is perhaps more so in the

case of this species of pigeon than it is in any other

animal. That the animal does riot return in conse-

quence of any remembrance of the way similar to

what we call remembrance, is quite evident ; because,
;i we have mentioned, the carrier pigeons are usu-

ally brought from their homes, shut up in baskets, or

mnflled in hoods, so that they can see nothing even
on the ground. Besides this, they take the air on
their flight at so lofty an elevation, as that they can

see nothing upon the ground ; and the proof that

they would avail themselves of nothing of the kind

if they did see it, is perfectly clear from their passing
as readily and as certainly over hundreds of miles of

sea where there are no marks as over a few miles of

land. The instinct, for we have no other name for

it. which enables them to do this, appears to be sub-

stantially the same in all ; for the migratory birds,

unless when the strength of the wind happens to

drive them from their courses, arrive at their breeding

places with the same certainty as the pigeon arrives

at its home.
There is, however, a difference in the mode in

which the instinct operates ; and this difference is

the important part of the matter, because it is that

which shows that the bird or other animal will come
to an artificial habitation to which it is accustomed,
whether that habitation be native to it or not. It is

true that we can no more explain the reason of this,

than we can explain the reason of the general in-

stinct, and it is impossible that we could, inasmuch
as there is no reason in the matter ; but we do know
that whatever bird or other animal can range to a

threat distance, and return to an artificial home, is

always capable of being domesticated to some extent

or other. There are few, if any, which have it, and are

riot serviceable to man in some way or other ; and all

that have it strongly, are social when in the natural

state.

Domestic pigeons, which are nothing but the rock
MI in a state of greater or less domestication, are

kept, that is, encouraged, in pigeon-houses in most

parts of the civilised world. We have already ex-

pressed doubts as to the profit of having numerous

pigeon-houses in districts which are entirely cul-

tivated, and we still lean to the opinion, but would
not be so dogmatical upon it as to advise any one to

demolish a pigeon-house. Except where there are
extensive market gardens, and constant culture, the

pigeons must find their own food for the greater part

of the year ; and it may be said to be only for two or

three months from the first ripening of the early

crops to the last gathering in of the late ones, and
while the seeds are sowing, or nearly sown in the

spring, that they can be said to be very destructive.

While the ground is clear and there are no crops to

destroy, and this is the time when they are in the

best condition for the table, they are really service-

able to the farmer. It is not possible to remove

crops, whether cereal or leguminous, from the fields,

without leaving a pretty large fraction of the seeds

upon the ground. These seeds are not only not

wanted there, but if not picked up by pigeons or

some other seed-eating birds, they would be a nui-

sance to a farmer who farmed in a proper manner.
If the kind of grain is not changed every year, the

farming is bad ; and if the seeds which strew the

ground, and which often amount to a sowing were
allowed to remain, they would grow up, and not only
render the future crop foul with the mixture, but

diminish its quantity. Examples of this are to be met
with in cold and upland places where the crops are

long in ripening and the birds are driven away by
the cold before the fields are cleared. In such

countries one seldom finds a patch of oats without an

admixture of barley in it, or a patch of barley with-

out an admixture of oats. Nor is this the worst, for

there is a want of little birds upon the fields to pick
the seeds of those noxious plants, by which the crops
are greatly diminished and their quality injured, and
sometimes rendered unwholesome. The people of

the midland and southern counties of England, and
of rich and warm districts in other parts of the coun-

try, may thank the Hocking birds of winter that their

meadows are so exclusively covered with grass, and
their crops so free from weeds the more so, that in

some of the places alluded to, the agriculture is very
slovenly, so that, but for the birds, weeds would in a

very short time be the staple crop.
It is upon this principle that the utility of pigeon-

houses admits of defence ; and then the extreme

fertility of the birds, the goodness of the flesh of the

young ones, and the great value of the clearance of

the pigeon-house as a warm and stimulating manure,

plead powerfully to the same effect. In districts

where pigeons are numerous they also come in in

the best condition when the people of the districts

have comparatively little time to go in quest of other

food, from the necessity of attending to the gathering
in of their crops, at the time when the weather begins
to break in prelude to the autumnal rains, by which,
if the crops are overtaken, the result is always very
disastrous. For these reasons we suppose that, after

all, we must give our advice in favour of the pigeon-
house, though it would be foreign to our purpose to

describe minutely the construction and management
of a pigeon-house. The house should be on a slope

facing the south, and the roof should be a pretty

steep southern slope, to enable the birds to bask in

the sun. Water should be near, and it should not, be

shaded, or closely surrounded by trees ; it is better,

indeed, to stand bv itself, so that the birds may not

be disturbed in their labours. Though most of the

old pigeon-houses are square, a circle is preferable ;

and it might be defended both inside and out by a

projecting ledge below all the pigeon-holes, to pre-
vent destructive animals from reaching there ; and,
besides this protecting ledge, there should be others

higher up for the birds to alight upon as they enter
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their abode. Cleansing the inside frequently, and

whitewashing the outside as occasion requires, are

also very necessary operations. The i'act is, that

pigeon-houses are like all other things, if they are

expected to be profitable they must be attended to ;

and there arc many known instances in which the

slovenly keeper of a pigeon-house has found the

greater part of his flock go over to the establishment

of his neighbour merely because it was in better

order, and the reproving deserters made no hesitation

in coining to levy their contributions upon the crops
of their slovenly master. We have, however, said

enough of the wild and the domesticated economy of

these birds when allowed to remain in numerous
flocks.

Of the fancy varieties we shall do little more than

barely mention the names ; because there is no

certain information upon the only point which, in a

natural-history view of the matter, is of any import-
ance, namely, the particular means by which the

variations were produced and have been continued.

The last part of this is a curious fact. We do know,
not from pigeons only, but from many other animals,

both birds and mammalia, which break into varieties

under the hand of man, that, when the variet}
r is once

obtained, it can be continued ; and the most curious

part of the matter is, that the artificial change may be

directed to the size and modified form of the animal,

or to the farther development of any of its particular
actions or instincts. Thus, in the dog, there is not

the slightest doubt that there is only a single natural

species of the animal ; and yet the sizes, the powers
of motion, the disposition, and the senses, are varied

to an extent which one can hardly imagine ; and yet,

excepting in some crosses which have been obtained

in times comparatively modern, nothing is known of

the matter with anything like certainty. It is the

same with the different breeds of fancy pigeons ; and

yet there could have been no cross in the first

splitting into two breeds in either of these or in any
other.

The principal breeds or varieties of fancy pigeons

(and the distinction between a breed and a variety is

really a distinction without a difference) may be

briefly enumerated as follows, though to enumerate

the whole would be a hopeless task, as they may be

increased without end : the Roman, which is of very
varied colours, and has the naked skin at the base of

the upper mandible nearly white
;

the Norway,
which has the body pure white, the feet feathered,

and a crest on the head ; -the Barbary, which has a

naked tuberculated space round the eye, and two

dusky spots on each wing ;
the Persian, which has

the naked skin at the base of the bill red and tuber-

culated ; the Broach-tailed Shaker, which has a

vast number of feathers in the tail, often more than

three dozen, with the power of erecting and spread-

ing them like the tail of a turkey-cock ; and when it

does this, it shakes with violent agitation ; the Nar-

row-tailed Shaker, a cross with the female of the last,

retains the trembling action, but has the tail narrower,

consisting of fewer feathers, and
incapable

of the

same spread] and erection ; the Jacobin, which has

the feathers of the. hind head and sides of the neck

thread-shaped and erected ; the Laced, which has

small standing-up feathers scattered over the back

and wings ; the Smiter, which turns over when it

flies, and strikes its wings against each other with

considerable violence ; the Turner, which has the

feathers on the middle of the hind neck reversed, and

standing up like a mane ; the Panter, which has
the power of inflating the craw, till it projects forward
as far as the point of the bill ; the Houseman,
which has also the power of inflating the craw, and
the naked skin at the base of the bill warty ; the

Turbil, with the feathers on the breast reversed ; the

Tumbler, which, while it flies, performs the operation
after which it is named much in the same way as the

Smiter, but which does not, like that, make a noise by
striking the wings against each other ; the Hough-
footed, with hair-like feathers on the feet, but with-

out any crest of produced feathers on the head ; the

Crested, which has the feet feathered in the same
mariner as the preceding, and has, in addition, a crest

upon the head. These are but a specimen out of

many ; and as they have no peculiarity of habit

answering to their peculiarity of form, or no useful

property answering to their peculiarity of action,

they are worthy of attention by the bird-fanciers

only. There is, however, one other variety which

has, from very remote times, engaged so much

celebrity, that we cannot pass it over without some

slight notice. This species is

The Carrier Pigeon, or the Messenger. In conse-

quence of its celebrity, and also of the differences

between it and the wild rook and pigeon-house

pigeon, there have been many disputes about it.

Some have maintained that it is a distinct species,
but for this there appears to be no good foundation.

Many of the other fancy breeds differ as much from

the wild bird as it does. It possesses the love of

home in a very high degree ; and there is no known

species in wild nature at all answering to it. Be-

sides, carrier pigeons differ from each other ; they

vary in size, and the small ones resemble the common

pigeon in more points than the large ones do.

The carrier is a larger bird than most varieties of

the common pigeon. It is about fifteen inches in

length, and a pound and a quarter in weight. The

shape of its body is graceful. Its neck is long, and

its pectoral muscles are very large, indicating a

fower
of vigorous as well as long-continued flight,

ts plumage is remarkably compact, but no general

description of the colour of that plumage can be

given, as the bird is subject to much variety in this

respect. This, of itself, is sufficient to prove the

fact that the bird is a mere variety. Black, and a

sort of dim sand-colour, are most common ; but the

blue and pie-bald blue are more rare, and therefore

more prized by the curious in birds. The naked

skin upon the bill of the carrier pigeon is very large,

of a whitish colour, and scurfy or warty appearance,
and hanging down as a sort of wattle on each side of

the lower mandible. This appendage extends for-

ward, and terminates in a point about the middle of

the length of the bill. The cere on the Turkish or

Persian pigeon is also large, and scurfy or warty, as

in this one ; and this circumstance has led some to

mistake it for the carrier pigeon. It is, however, a

bird of very different habits, low and heavy in its

flight, and possessing no particular attachment to its

home, not more at least than is possessed by the

wild rock or the common pigeon-house pigeon. The

fleshy appendage to the bill of the Turkish pigeon is

different in appearance from that of the carrier ;
it

extends into a wider naked space round the eye, and

it is blotched or mottled with reddish. The colours

of the bird are in general different j but, as we have
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suid, there is no such thing as describing the positive
colour of any of the artificial varieties of the pigeon,
though iu each variety, as forming the breed of a

particular place, there is usually one colour which is

more prevalent than any other.

The amateurs of carrier pigeons estimate their

goodness by the wattle. According to them, it should

be broad across the bill, rise high at the head, and
have the portion round the eyes as broad as possible.
The second of these forms is supposed to be the

most valuable ; and therefore the dealers sometimes

contrive to insinuate a piece of cork below the hind

part, and fasten it with a bit of wire, which is of

course very injurious to the bird.

As the carrier is unquestionably a specie?, it is

useless to speak about the country in which it is

found in the wild state ; for, though the country in

which these varieties were originally obtained may
properly enough be considered as their native coun-

try, yet not one of them is to be found continuing its

variety in the wild state.

The carrier pigeon has been known and celebrated

from the most remote antiquity, and its use as a

messenger is repeatedly celebrated by the poets of

Arabia, Greece, and Rome. Nor is it confined to

them, for the historians make frequent allusions to it

as in some instances carrying intelligence with won-
derful rapidity, and in others in performing the same
office where hostile armies, or other impediments,

prevented communication along the ground. ^Elian

mentions that, when Taurosthens was victor at the

Olympic games, a carrier pigeon bore the tidings to

his lather with wonderful celerity. As a contrast to

this use of the carrier among the ancient Greeks,
it may be mentioned that, at no very remote period,
carrier pigeons were employed in England to convey
intelligence of the result of games of a very different

kind. In the times alluded to, Tyburn was the place
of execution for the British metropolis ; and, in con-

sequence of the wretched state of the police in town,
and the total absence of anything like police in the

country, Tyburn was kept pretty constantly at work.
It not unfrequcntly happened, too, that, though the

punishment of death was awarded, it was not really
intended to inflict more than the disgrace of being
drawn on the hurdle from Newgate to Tyburn, or

perhaps, in addition to this, a longer or shorter

imprisonment. Hence pardons and respites were

very frequently given at the foot of the gibbet ; and
the relations of the criminals, who, in the days of

daring highwaymen, were often persons in compara-
tively elevated situations, naturally felt great anxiety
for the fate of the condemned. Hence they used to

have some one there with a carrier pigeon, and the

instant the result was known, that pigeon was let off,

and winged its way at the rate of twenty or thirty
miles an hour.

Pliny mentions the use of carrier pigeons to be-

leagured cities. When Modena was invested, he

says
" Of what avail were centinels, circumvallations,

or nets obstructing the river, when intelligence could

be conveyed by aerial messengers y
"

In the time of

the Crusades these pigeons were extensively employed
by the people of the invested cities ; and there are
instances mentioned in which the pigeon was cap-
tured by the besiegers, and made the bearer of a very
different message from that with which it was origi-

nally charged. In some instances hawks were kept
by the besieging parties for the express purpose of

being flown at the pigeons ; and, as the noble hawks
do not strike on the ground, the pigeon dropped like

a stone uninjured, and allowed itself to be captured ;

and the hawk being recalled to the lure, the pigeon
was charged with false intelligence, and sent to its

original destination.

But these extraordinary birds have been used for

the purposes of commerce as well as for those of war ;

and, when the Turkey Company of England was

flourishing, and a number of English merchants were
resident at Aleppo, the grand emporium of the trade,
carrier pigeons were employed to bring intelligence
from the port to the city. Scanderoon, the port of

Aleppo, is distant about eighty miles as the pigeon
flies. The pigeon could bring intelligence over this

distance in not much more than three hours, while it

could not come by any other channel in much less

than the same number of days. Thus, those mer-
chants who employed pigeons could, upon the arrival

of ships, obtain information which they had abundant
time to turn to advantage. One case is mentioned, upon
authority which there is no reason to doubt, where a

merchant killed one of these pigeons by accident,
and learned from the billet which it bore that there

was a great scarcity of galls in England. Taking
advantage of this, and buying up nearly the whole

quantity in the market, he at once cleared a sum
which, in those days, was considered an ample
fortune.

In the east, intelligence was, in former times,

communicated by these pigeons much in the same
manner as is now done by telegraphs. Slight towers

were built along the line, at thirty or forly miles

distant from each other, and pigeons were employed
in flying from tower to tower. These pigeons wore
a very small box of gold, of extreme thinness, sus-

pended from the neck ; and, as the pigeon wore this

box always, it could carry the message and bring
back the intelligence. Centiuels were kept con-

stantly watching on the towers ; and, us each flew

from its own tower to the next and back again, the

information, though not so expeditious, certainly
could be rendered much more effective than that

which the telegraph affords. In England, and we
believe we may say in Western Europe generally, iu

modern times, pigeons have been little, if at all, used
lor what may be called useful purposes ; but they arc

often employed as matters of curiosity, and as con-

veying the results of questions upon which bets

continue to be taken until they are decided.

Our limits will not, however, allow us to enter far-

ther into the history of these highly interesting birds.

We may mention, however, that though there is much
in the breed of the pigeon, yet each individual bird

must be trained before it can perform its crriee rightly.

Turkey may be considered as the country where
these pigeons are more especially employed, and the

mode of training them in Turkey is this : the bird is

first taken out in a basket, or hooded, to the distance

of about half a mile, and then let 2:0 ;
if it did not.

return directly from this distance, it was considered

as of no value ; if it did return directly and swiftly, it

was taken to greater and greater distances, until at

last it could manage thirty or forty miles with cer-

tainty. Those to which we have alluded, as being
used by the merchants of Aleppo, were trained all

the way to Scanderoon ; and if they came directly
back, they were counted birds of great value, and

brought a high price. As in the case of carrying
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intelligence, of which advantage, either military or

mercantile, is to be taken, it is of the utmost conse-

quence that the pigeon should not alight upon the

ground, means were taken to prevent this. The
most urgent necessity which the bird had to descend
was in quest of water ; and it was found that if its

feet were well bathed in vinegar before it started, its

tendency to alight was prevented. We have felt it

necessary to go a little into the details both of the

character and history of the carrier-pigeon ; first, be-

cause they are very curious ; secondly, because they
are but little known to ordinary readers.; and thirdly,

because, rightly studied, they afford rrrach light upon
the training of animals so as to make them useful to

man. We believe that this kind of training (we allude

to the training of carriers) is not confined to this

variety of the rock-pigeon, but might be applied to

any variety if proper care were bestowed. It is not

even confined to pigeons, but seems to be applicable
to any bird which habitually lives in a social manner
at the same place, and mention is made that the rook
has been employed as a carrier in some of the eastern

countries, but not frequently we believe.

There are many pigeons bearing some resemblance
to those which we have noticed, beginning with the

ring-pigeon and ending with the carrier ; but, as we
have rather exceeded our limits in what we have

already said, and as there is very little to be said on
the others, except of the differences of size and colour,

we shall pass to the remaining subdivision of this

branch of the family, namely, those birds to which
the appellation Turtles is given. They vary much
in their forms, appearances, and sizes ; the species of

them are exceedingly numerous ; and they are distri-

buted over every quarter of the world, with the ex-

ception of the colder latitudes. They agree, however,
in certain general characters : their bills are more
slender than those of the typical pigeons ; they are

in general smaller and more lightly made, altogether
more delicate-looking birds, and their tails are less

even at the extremity. In all they are longer than
the tails of the pigeons, and in many they are very
long and wedge-shaped. This is not the case with

what may be called the typical turtle, namely, the

one species, or rather the two species, which have
been known and celebrated from the remotest anti-

quity. They have the tails rounded at the extremity,
and are clad" in far more simple attire than the long-
tailed ones, which resemble, in the brightness of their

plumage, the length of their tails, and partly also in

their habits, some of the more slender-billed of the

tree pigeons, and on account of this resemblance
these tree pigeons have sometimes been called Tur-

tcllmcs ; but neither these nor the long-tailed turtles

are entitled to any share of the poetic fame with

which the typical turtles have been invested. Many
of the eastern writers celebrated the gentleness of

the turtle ; and it is long since it was the rival of

the nightingale, with allusion to the attachment of

the pair. The celebrity of the turtle is not confined

to profane writers ; for it is enumerated in the cata-

logue of the beauties or attractions of the sweet sea-

son of the year, in that glowing enumeration of them
which is given in the second chapter of the Song of

Solomon :
" Rise up, my love, my fair one, and

come away." The coming was forth into the fields,

to enjoy the beauties of nature, and the inducements
are as follows :

"
For, lo, the winter is past, the rain

is over and gone ; the flowers appear on the earth :

the time of the singing of birds is come, and the voice
of the turtle is heard in our land. The fig tree putteth
forth her green figs, and the vines with the tender

grape give a good smell. Arise, my love, my fair

one, and come away." We have quoted the entire

passage, as veil for its beauty as from its tending to

illustrate a point in the natural history of the turtles,

namely, that the turtle alluded to in it is not the
common turtle of the warmer parts of Europe, which
comes as a summer visitant to a small portion of the
south of England, but another turtle whose native

locality is still further to the south. Having done so,

we may remark, in passing,
" that the words of

birds,"
"
with," and "

good," are not in the original,
but have been interpolated by the translators, and,
few though they are, they mangle sadly the beauty
and power of the passage. The " time of singing

"

applies to the song of all nature, and the addi-

tion of the words " of birds
"

ties it down to a

single class. In like manner the interpolation of the

word " with
"

spoils the beautiful reduplication, the
two expressions for the one subject,

"
the vine the

tender grape." Nor is the word "
good

"
less objec-

tionable, for if it mean anything as applied to a smell

it means fragrance, whereas a \\r\e with tender that

is with young grapes, has no fragrance, though it has

the freshness of a healthy plant in a state of vigorous

growth. But we must notice a few, and it shall be

only a few, of the species.
Common Turtle. Considered as a British bird the

common turtle is the smallest and the most local of

all our pigeons. The male bird is but twelve inches

long, and the female is still smaller. The upper parts
are brown; the top of the head and the hind neck
ashen grey, each side of the neck garnished with a
flat patch of small black feathers with white tips;
coverts of the wings brown bordered with russet;

quills blackish with whitish borders ; tail-feathers

brown with white tips to the lateral ones ; throat,

neck, and breast tinged with vinous red; rest of the

under part white. The male generally has a white

patch on the forehead, which is wanting on the

female ; and all the colours of the female are duller

than those of the male. The naked skin round the

eye is red, the bill bluish, and the feet red. Turtles

are, however, subject to considerable diversity of

colour, which is understood to depend upon age,

upon season, and upon original differences in the

individual.

The common turtle is found in Europe, in Asia,
and in some parts of Africa, and it ranges much far-

ther to the north on the continent than it does in

Britain, though it never extends its summer journey
within the arctic circle. It is a delicate as well as a

gentle bird, and retires, not only from northern and
middle Europe, but even from Greece and Italy, if

the winter is severe. As a British bird it comes late

in the spring, or rather just about the beginning of

summer, never before the end of April, and sometimes

not till the middle of May. They occur in pairs, and
soon betake themselves to the thick groves, in the

closest shadow of which they construct their rude

nest, deposit their two eggs, and perform their incu-

bation. During this time their plaintive and tender

cooing may often be heard in the neighbourhood of

those thickets where they nestle; but the birds them-

selves are very seldom seen, as in wild nature they
are exceedingly shy and retired. They are, however,

mild and gentle creatures, and though they cannot be
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domesticated, they very soon become tame in con-

finement. If the pair is caught, their attachment for

each other continues, they caress the hand which

feeds them, and their whole manners are beautifully

simple, and their attitudes remarkably graceful. As
we have mentioned of some of the other species, it

has been well ascertained, that immediately before

the younu' break the shell the inner coat of the craw
becomes glandulous, and secretes a fluid, by means of

which the young are fed when in their unfledged and

helpless state. When the leguminous plants begin to

have seeds in their pods the turtles come more abroad,
and it is understood that by this time the young accom-

pany them. They feed upon the ground, or reposing

upon herbaceous plants, just as pigeons do ; but they
roost in the thick cover of the groves, both in their

mid-day siesta and during the night. In England
they have no time to rear a second brood, for in

August they begin to appear in little flocks upon
Romney Marsh, and other open places near the south-

eastern shore, and about the latter end of August
they take their departure. Kent is their grand head-

quarters with us ; and small and gentle as they are,

they sometimes commit pretty extensive ravages upon
the fields of peas. The number of the broods in

warmer climates has not been ascertained.

The Collared Turtle. This is a smaller and more
delicate species than the former, and it dwells nearer

the laud of the sun. It is pretty well ascertained

that this species is the turtle alluded to in the Bible,

and also the bird which was considered by the mytho-
logies of old as sacred to the goddess of Love. The

delicacy of its habits will be readily understood from

its being represented in the passage which we have

quoted, as a migrant bird, appearing only at the com-
mencement of summer, even in Syria. It has been a

great favourite from the earliest recorded times, and
it has been in so far domesticated. It is true that it

requires to be kept in confinement, but still it will

breed in captivity, and it is very prolific if proper
attention is bestowed upon it. But though the

descendants of the domesticated ones have been con-

tinued for many generations, the tendency to escape
has never been overcome ; so that though it is some-
times called the domestic turtle in distinction from
the other, it is really not a domesticated bird, but one
which no continuance of breeding in confinement has

the least tendency to domesticate. It has not the

habit in wild nature upon which domestication de-

pends ; and experience has satisfactorily proved, that

if an animal has not this habit it cannot be domesti-

cated, however gentle it may be in a state of confine-

ment. The climate of Britain is unfavourable to the

breeding of so delicate a bird, without more attention

than most people have either time or inclination to

bestow upon it ; but in warmer climates, where the

task is easier, and the labour of man is of less value,

it is very extensively kept as an ornamental house
bird.

In its habits it is fully as migratory as the common
turtle, ranging occasionally through the whole of

Africa, and being met with as far south as the Cape.
It comes into Europe during the summer, but oidy
into the wanner countries, and there is no instance
of its being found in any part of Britain even as an
occasional straggler. The length of the bird is rather
more than ten inches, its form is light and delicate,
its wings long, its tail long and rather rounded, and it

is altogether well organised for flight. The colours,

as in the former species, are subject to variation, but

the following may be regarded as the average. The

clothing feathers on the upper part grey, glossed with

a rosy tinge. The coverts of the wings cream yel-

low, and the tail-feathers ash colour, having white

tips to all except the two middle ones, and white

margins to the two exterior. The head is bluish

grey, darker on the forehead and paler on the front ;

the cheeks, neck, breast, and belly, are grey, with a

purplish shade ; there is a half collar of black on the

hind neck, terminating in points forwards ; and the

vent-feathers and under tail-coverts are white. In
some specimens, however, the whole plumage is white,
with a simple indication of the collar, and the coloured

ones are of a great variety of shades. Though this

turtle has been celebrated, and justly celebrated, for

the gentleness of its manners, and the tenderness of

its attachments, it is the common turtle which is the

bird of plaintive song ; and the voice of this one has

more the character of a merry than of a mournful

sound, for it has been compared to a short and sub-

dued laugh ; and this harmonises with its voice being
enumerated among the joyous signs of the coming
summer in that passage of the Song of Solomon which
we have quoted on a preceding page. This difference

of voice, independently altogether of size, colour, and

locality, would be sufficient to establish a specific
difference between the two ; but the point has been
further demonstrated by the mixed progeny being

1

capable of self-continuation.

Carolina Turtle. This of course is a North Ame-
rican bird, ranging in the summer as far as Canada,
but moving southward in the winter, partially eveu
from the middle states of the American Union. Their

great winter quarter appears to be in the Carolinas

and states to the south, where they appear in great
numbers. They are interesting birds on three ac-

counts ; first, on account of the melancholy and

affecting sound of their notes during the breeding
season ; secondly, on account of the high estimation

in which the flesh is held, and the ease with which

it can be procured in consequence of the familiarity
of their manners ; and, thirdly, because, in form, they
hold a sort of intermediate station between the turtles

with the tails rounded, such as the two species which

we have noticed, and those with the tails very long
and exceedingly wedge-shaped. There is a farther

advantage Alexander Wilson is the historian of

their manners.

The following is his description of the birds :

" The turtle-dove is twelve inches long and seventeen

in extent ; bill black ; eye of a glossy blackness, sur-

rounded with a pale greenish-blue skin
; crown, upper

part of the neck, and wings, a fine silky slate-blue;

back, scapulars, and upper wing-coverts, ashy-brown ;

tertiats spotted with black ; primaries edged and tipt

with white ; forehead, sides of the neck, and breast, a

pale brown-vinous-orange : under the ear-feathers a

spot or drop of deep black, immediately below which

the plumage reflects the most vivid tints of green,

gold, and crimson; chin pale yellow-ochre; belly
and vent whitish ; legs and feet coral-red, seamed
with white ; the tail is long and cuneiform, consisting
of fourteen feathers ; the four exterior ones on each

side are marked with black, about an inch from the

tips, and white thence to the extremity ; the next

has less of white at the tip; these gradually lengthen
to the four middle ones, which are wholly dark slate ;

all of them taper towards the points, the two middle
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ones most so. The female is an inch shorter, and is

otherwise only distinguished by the brilliancy of her

colour ; she also wants the rich silky blue on the

crown, and much of the splendour of the neck ; the

tail is also somewhat shorter, and the white with

which it is marked less pure."
These birds do not begin their winter migration

from any part of the United Slates until the frost

begins to set in ; and except it be the states of the

extreme north, they do not entirely quit any place

during the winter. In the Carolinas and Georgia the

woods swarm with them at this season, and the

rustling of their wings is heard in all quarters. They
are not very timid then ; and as they are in numerous
flocks very close together, they become an easy prey
to the fowler at the very season when their flesh is in

the best condition. They move northward in March
or early in April, ana by this time the large flocks

are broken up.
"
Here," says Wilson,

"
they com-

monly fly in pairs ; resort constantly to public roads

to dust themselves and procure gravel ; are often seen

in the farmer's yard before the door, the stable, barn,
and other outhouses in search of food, seeming little

inferior in familiarity, at such times, to the domestic

pigeon. They often mix with the poultry while they
are fed in the morning, visit the farm-yard and ad-

joining road many times a day, and the pump, creek,

horse-trough, and rills for water. Their flight is

quick, vigorous, and always accompanied by a pecu-
liar whistling of the wings, by which they can easily
be distinguished from the wild pigeon (Passenger

Turtle). They fly with great swiftness, alight on

trees, fences, or on the ground indiscriminately ; are

exceedingly fond of buck wheat, hempseed, and In-

dian corn ; feed on the berries of the holly, poke,
buckle berries, partridge berries, and the small acorns

of the live oak and shrub oak. The}' devour large

quantities of gravel, and sometimes pay a visit to the

kitchen garden for peas, for which they have a par-
ticular regard." In different latitudes of the long

range of the United States, they of course begin to

breed at different times ; but in the Middle States

they begin in the end of April and beginning of May.
Their nests are formed of sticks and very rude; they
are always in concealment, but they do not confine

themselves to the depths of groves like the eastern

turtles, for they nestle in gardens if the trees are

close enough, in ivy upon wall, or in some instances

under a bush upon the ground. In their habits they
are thus very different from the turtles of the east ;

but the greater number of them are in the woods,
and we must allow their unrivalled historian to de-

scribe their song in his own language. He mentions

hat those who wander in the American woods in the

spring, will there hear many a singular and sprightly

performer,
" but none so mournful as this. The

hopeless woo of settled sorrow, swelling the heart of

female innocence itself, could not assume tones more

sad, more tender and affecting. Its notes are four ;

the first is somewhat the highest and preparatory,

seeming to be uttered with an inspiration of the breath,

as if the afflicted creature were just recovering its

voice from the last convulsive sobs of distress ; this is

followed by three long, deep, and mournful meanings,
that no person of sensibility can listen to without

sympathy : a pause of a few minutes ensues, and

again the solemn voice of sorrow is renewed as before.

This is usually heard in the deepest parts of the

woods, frequently about noon and towards evening."

None but a master of the highest order, both as an
observant naturalist, and as deeply read in the feel-

ings of the human heart and their sources, would
have rendered the song in this strain. Yet, after all,

it is rendered according to the manner of men, and
not according to the physiology of the bird ; for it

must be recollected that these notes, sad as is their

tone, and mournful as is their cadence, are the epi-
thalamium of the delighted turtle.

Passenger Turtle. In some respects this bird is

the marvel of the whole Columbidine race, highly

interesting as many of them are, and as all would
doubtless be, were we acquainted \\ith their man-
ners. The bird is beautiful in its colours, graceful in

its form, furnished to admiration in its powers of

flight, and far more a child of wild nature than the

Carolina turtle. The especial marvel, however, is

in its multitudes multitudes which no man can num-
ber ; and when Alexander Wilson lays the wand of the

enchanter upon the mighty valley of the Mississippi,
and conjures it up to the understanding and the

feeling of the reader, with far more certain and more
concentrated and striking effect than if it were

painted on canvas or modelled in wax, these pigeons
form a feature in it which no one who knows can by
possibility forget. It is probable that the multitudes

may not be more numerous than those of the petrels
in Bass's Strait, of which Captain Flinders, who also

was a kind of Wilson in his way, gives so graphic
a description. But, vast as the multitude of these

was, it was only as a passing cloud to the gallant

captain ; he was not able to follow it up ; and, even

though he had, the flight of birds over the surface of

the sea is lame and storyless as compared with the

movements of the unnumbered myriads of those

pigeons in the great central valley of America.
None of the names which have been bestowed

upon this species is sufficiently, or at all descriptive
of it. Passenger, the English expression, and "

mi-

gratoria," the Latin name, Tall equally short, inasmuch
as every known turtle is, to a greater or less extent,

migratory as well as this one. The " swarm "
turtle,

the "flood" turtle, or even the "deluge" turtle,

would be a more appropriate appellation ; for, as we
shall see, the weight of their numbers breaks down
the forest with scarcely less havoc than if the tide of
the Mississippi were turned against it.

Birds so numerous demand both a wide pasture
and powerful means of migration, and certainly these

are not stinted in either of those respects. In lati-

tude their pasture extends from the thirtieth to the

sixtieth degree, which is upwards of two thousand
miles ; and the extensive breadth in longitude cannot
be estimated at less than fifteen hundred. Three
millions of square miles is thus the extent of territory
of which the passenger turtle has command ; and
that territory has its dimensions so situated as that

the largest one is the line upon which the birds

migrate.
These birds in so far resemble the rock pigeon,

that they are social both in their breeding-places and
on their migrations ; but we are not aware that a

proper experiment has been made to ascertain whether
this sociality of theirs could be made the basis of

domestication. As the case stands at present, indeed,
there is but little temptation to make such an experi-

ment, because their numbers are so great, and they
can be procured, and often actually gathered from the

ground in such abundance, that there is little or no
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temptation whatever to rear them artificially. Their

flesh, too, is not of the very best quality, and their

numbers and voracity are such as to render them
little short of nuisances upon the cultivated grounds.
Even in Canada their numbers are so great, and the

ravages which they commit upon the cultivated ground
so extensive, that instances are recorded in which the

Bishop has been seriously and earnestly implored to

exorcise them by
"

bell, book, and candle ;

"
that is,

to cast them out of the land by the same means

whereby unclean spirits, in the days (happily now

gone by) when they were troublesome to individuals,

were cast out of their possession of the bodies of

men and women. As the possession in the case of

the individual human beings was, according to our

modern notions, quite imaginary, it is highly probable
that the exorcism of bell, book, and candle, which

was also imaginary, might produce the desired effect.

But, as the passenger turtles were material beings,
and not spiritual, we rather suspect that the Bishop
had the good sense not to try the experiment upon
them ; at least La Houtan, who records the matter,

is perfectly silent as to the success or failure of the

experiment.
Before we begin to give a short outline of the

manners of these extraordinary birds, it may be as

\vell to describe their personal appearance. They
are birds of particularly handsome form, with long
and pointed wings, and the tails also particularly

long and wedge-shaped, the lateral feathers being
not more than half the length of the central ones.

The male bird is sixteen inches long, of which, how-

ever, the tail occupies a half, or at least nearly so ;

the stretch of the wings is two feet, so that, altogether,
the flying feathers are very large and powerful in pro-

portion to the size and weight of the bird, and con-

sequently well suited to its migratory habits ; the head,

upper part of the neck, and chin, are of a fine slate-blue

colour, paler on the chin than the other parts, but alto-

gether forming a well-marked head ; the back, rump,
and tail-coverts, are deep slate-grey, dotted on the sca-

pulars with a few dusky marks, and tinged with brown
over the insertion of the wing ; the greater coverts

of the wings are light slate colour ; the quills arc

blackish, the primaries margined and tipped with

brownish white ; the tail is long, and, as has been

said, much wedge-shaped by the feathers increasing
in length from the sides to the middle ; the two
middle feathers are plain black ; the other five, on
each side, are bluish at their bases, passing into a

sort of greyish-white toward their tips, and marked
with a black spot on the inner web of each near the

base, and with a rust-coloured one still nearer ; the

bastard wing is black, and there are some black spots
on the wing-coverts ; the throat, breast, and sides, as

far as the thighs, are very pale reddish chestnut,

passing into a pale wine-red on the lower part of the

breast, and also on the feathers of the thighs ; the

belly and vent feathers are white ; the lower part of

the neck behind, and the sides of the same, are

crimson, inclining to purple, but with changeable
glosses of green and gold ; the bill, which is slender,
but has the upper mandible considerably arched, is

black, and the high naked skin in which the nostrils

are pierced is nearly of the same colour, and forms a
rounded protuberance ; the irides are brilliant reddish

orange, and the small portion of naked skin around
the eyes is deep purple ; the contrast of these

colours, with the delicate slate-blue in which they are
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set, gives the eye a very striking and expressive

appearance ; the naked parts of the tarsi and the

toes are clear lake-red, streaked with white. The
female is half an inch shorter than the male, and an
inch less in the stretch of the wings ; the breast is

brownish ash, the upper part of the neck slightly ash-

coloured ; the changeably-coloured portion of the

neck is of smaller extent, and not nearly so brilliant ;

the tail-coverts have a brownish tinge ; and all the

other parts of the plumage, which resemble those of

the male in their disposition, are duller in the tint,

and have more or less of brown in them. Still both

sexes are beautiful birds. Their value, in an economi-
cal point of view, is not, however, in any way equal to

their beauty or their numbers. The flesh of the old ones

is dark, dry,.hard, and unpalatable, as is very generally
the case with birds which are much on the wing ;

but the young, or "
squabs," as they are called by the

inhabitants of the United States, are remarkably fat ;

and as, in the places where the birds congregate,

they may be obtained without much difficulty, this fat

is obtained by literally melting them, and used instead

of lard, to which, however, it is inferior, as there is a
rankness of flavour about it. As they nestle in vast

multitudes at the same place, their nesting-places
have many attractions for birds of prey, which indis-

criminately seize upon both the old and the young.
The nests are very flimsy fabrics, and, though they
are placed in the very closest trees, the young may
readily be seen by those who pass into the forests

under them. The eggs, like those of most of the pigeon
tribe, are usually two in number ; but the number of

birds at one nesting-place is so great, that the young,
when they begin to branch and feed, literally drive

along the woods like a torrent. They feed upon the

fruits, which, at this time, they procure in the middle

height of the forests, and do not venture upon the

open grounds. The nests are far more closely packed

together than in any rookery, and are built one above

another from the height of twenty feet to the top of

the very tallest trees. Wilson says
" As soon as the

young were fully grown, and before they left the

nests, numerous parties of the inhabitants, from all

parts of the adjacent country, came with waggons,
axes, beds, cooking utensils, many of them accom-

panied by the greater part ot their families, and

encamped for several days at this immense nursery.

[This nursery was near Shelbyville, in Kentucky,

forty miles long and several miles in breadth].
Several of them informed rne that the noise in the

woods was so great as to terrify their horses, and that

it was difficult for one person to hear another speak
without bawling in his ear. The ground was strewed

with broken limbs of trees, eggs, and young squab

pigeons, which had been precipitated from above, and

on which herds of hogs were fatting. Hawks, buz-

zards, and eagles, were sailing about in great num-

bers, and seizing the squabs from their nests at

pleasure ; while, from twenty feet upwards to the

tops of the trees, the view through the woods pre-

sented a perpetual tumult of crowding and fluttering

multitudes of pigeons, their wings roaring like thun-

der, mingled with the frequent crash of falling timber ;

for now the axemen were at work cutting down those

trees which seemed to be most crowded with nests,

and seemed to fell them in such a manner that, in

their descent, they might bring down several others,

by which means the falling of one large tree some-

times produced two hundred squabs, little inferior in
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size to the old ones, and almost one mass of fat. On
some single trees upwards of one hundred nests were

found, each containing
1 one young only a circum-

stance in the history of this bird not generally known
to naturalists. It was dangerous to walk under these

Iking and fluttering millions, from the frequent fall of

large branches, broken down by the weight of the

multitudes above, and which, in their descent, often

destroyed numbers of the birds themselves ; while

the clothes of those engaged in traversing the woods
were completely covered with the excrements of the

pigeons."
This is a scene to which we are aware of no parallel

in the nesting-places of the feathered tribes, and cer-

tainly there is nothing bearing the slightest approxi-
mation to it among the birds of the British islands.

In many of those detached isles, especially of the

north, such as Sula's Skerry and its stack, arid Cradle

Island in Shetland, where sea-birds
" most do congre-

gate
"
for the rearing of their young, it is not easy for

the adventurous traveller to get a foot-fall without

breaking an egg ; but these birds build on the rock,

and their weight never injures its stability ; nor are

we aware of any other part of the world where the

trees are broken down by the multitudes of birds

which nestle in them.

Where the birds roost for the night, although they
do not breed, and they are understood to have select

places for this purpose, the congregating, though not

permanent, day and night, is often as great and as

destructive of the forest. The native Indians rejoice

in a breeding or a roosting place of the migratory
turtle, as one which shall supply them with an un-

bounded quantity of provisions, in the quality of

which they are riot particularly chary. Nor are these

roosting places attractive to the Indians only, for the

settlers near them also pay them nocturnal visits.

They come with guns, clubs, pots of suffocating ma-

terials, and every other means of destruction that can

well be imagined to be within their command, and

procure immense quantities of the birds in a very short

time. These they stuff into sacks, load their horses

with, and so return home.
On the subject of the migration of these birds we

have nothing to add to the following quotation from

Wilson :

u These migrations appear to be undertaken

rather in quest of food than merely to avoid the cold

of the climate ; since we find them lingering in the

northern regions, around Hudson's Bay, so late as

December ; and since this appearance is so casual

and irregular, sometimes not visiting certain districts

for several years in any considerable numbers, while

at other times they are innumerable. I have wit-

nessed these migrations in the Gennesee country,
often in Pennsylvania, and also in various parts of

Virginia, with amazement ; but all that I had then

seen of them were mere straggling parties when com-

pared with the congregated millions which I have

since beheld in our western forests, in the states of

Ohio, Kentucky, and the Indian territory. These

fertile and extensive regions abound with the nutri-

tious beech nut, which constitutes the chief food of

the wild pigeon. In seasons when these nuts are

abundant, corresponding multitudes of pigeons may
confidently be expected. It sometimes happens that,

having consumed the whole produce of the beech

trees in an extensive district, they discover another,

at the distance perhaps of sixty or eighty miles, to

which they regularly repair every morning, and re-

turn as regularly in the course of the day, or in the

evening, to the place of their general rendezvous, or,
as it is usually called, the roosting place. These

roosting places are always in the woods, and some-
times occupy a large forest. When they have fre-

quented one of these places for some time, the

appearance it exhibits is surprising. The ground is

covered for several inches with their dung ; all the

tender grasses and underwood destroyed ; the surface

strewed with large limbs of trees, broken down by
the weight of the birds clustering one above another;
and the trees themselves, for thousands of acres, killed

as completely as if girdled with an axe. The marks
of this desolation remain for many years on the spot,
and numerous places could be pointed out where, for

several years after, scarce a single vegetable made its

appearance."
We have no more space for entering into the de-

tails of the habits of those very extraordinary pigeons.
There is little doubt that they could be domesticated,
at least as much as the common house-pigeon is

domesticated ; though, as their natural habit is to

nestle in trees, it is very doubtful whether they could
be made to make a pigeon-house their home. The
fact of their being found lingering as stragglers during
the winter, in latitudes where the temperature is con-

siderably below zero, is sufficient proof that they
would bear any climate of the eastern continent. It

may seem that the dark colour, dryness, and hardness
of the flesh of the old birds, would render them of

comparatively little value in an economical point of

view, but no positive conclusion can be drawn from
the quality of a bird's flesh in a state of nature, as to

what might be its qualities were it domesticated. It

is the violent and frequently-repeated labour to which

they are subjected that hardens the muscles of birds

in a state of nature ; and if the birds are brought up
from their earliest age, and kept upon rich pastures
where they have occasion to use the wing but little,

the tenderness and also the flavour of their flesh are

greatly improved. This has been established by
actual experience, in the case of the pigeon-house
pigeon and the wild-rock, the second being greatly
interior to the first, though dressed in precisely the

same manner, and served up at the same time, which

prevented any part of the decision from resting upon
the judgment of mere memory, which is never an
exact subject of comparison with present sensation.

Even in the case of pigeon-house pigeons, there is a
considerable difference in the quality, depending on
the kind of country in which the pigeon-house is situ-

ated. If that is a poor district, where leguminous
and other farinaceous seeds are few and of small size,

and where consequently the birds must use the wing
much in procuring their subsistence, then the flesh is

hard and in small quantity, and has its flavour sharp-
ened almost to bitterness. On the other hand, if the

pigeon-house is in a rich country, where cultivated

legumes and grain, the larger wild vetches and beech

wort, are to be had in abundance, with comparatively
little labour, then the flesh is not so dark in the

colour, it is much more abundant in quantity, more

juicy, and though not so pungent yet more agreeable
in flavour. The same law holds in the flesh of all

animals, and of course the quality may be carried to

an extreme both ways. Increase of fatigue on the

part of the animal invariably produces hardness,

dryness, and pungency of flavour, and if carried to

excess the flesh ceases to be eatable. In a similar
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manner increase of ease relaxes the muscles, and
swells and softens their fibres, so that they become
tasteless, and when this is carried to excess they be-

come noxious from their insipidity, and do not stimu-

late the stomach. This is a principle that runs through
the whole of living- and growing nature, and applies
to vegetables as well as animals ; and there is a fine

moral in it, for it is a practical demonstration that

the middle course is always the best. When these

circumstances are considered, there seems little doubt

that, at least after a generation or two, the passenger
turtle might become as desirable for the table as the

common pigeon ; and, as it is so much more elegant
and beautiful, it would make one of the finest rural

ornaments in the country. Nor would it be at all

amiss to introduce these birds into our forests. It

seems indeed somewhat strange that the forests, which
are in some respects the richest of our pastures,
should never hitherto have been turned to any useful

purpose in the way of maintaining birds. The only

really good forest bird which we ever had the wood

grouse, or capercailzie as it was called in the High-
landshas been exterminated ; and all that remains

is the wood pigeon. Forests are in themselves highly

interesting ; there are thousands of acres in the three

kingdoms which would be much more profitably ap-

plied to the growth of timber than to any other pur-

pose ; and, were they so applied, there is no question
that it would add greatly to the value of the remain-

ing part of the land, inasmuch as it is, in a great
measure, to the bare places, where trees alone would
be profitable, that we owe the burning drought of our

summers, and the extreme cold of our winters, both

of which are often highly disastrous. Now if we had
the forests, and it is a disgrace to the proprietors of

the soil that we have them not, there is no reason

why they might not be peopled with every forest

bird, whether useful or ornamental, that could stand

the climate. The birds of America are especially

adapted for this purpose, because the extremes of the

seasons are more wide there than they are with us ;

and had it not been for the barbarous and most un-

patriotic havoc which the boors of the back woods
have committed on the wild turkeys, our forests

might in time have been stocked with them. We
must leave the subject, however, and notice one or

two more of this section of the pigeons.
Of these we shall notice only two species, one of

them a native of Southern Africa, and the other of

New Holland. They agree in their general structure

with the long-tailed turtles of America ; but they

depart further from the colours of the European
pigeons. They are birds of very small size, slender

and elegant in their forms, very well winged, and
have the tails very long and acutely wedge-shaped,
with the two central feathers projecting far beyond
the rest, and narrowed toward their tips. Like the

passenger turtle of America, their tails consist of

twelve feathers. It has been proposed to make a

separate subgenus of them, but we are convinced that

this would be merely adding to the number of words
without increasing the quantity of knowledge, and

thereby rendering the study "of ornithology more
intricate.

The Cape Turtle. This species, as its name im-

ports, is of Southern Africa. It is very small, but

exceedingly handsome. Its length is about seven

inche?, but more than the half of that is occupied by
the tail. The bill is of moderate size, straight in the

greater part of its length, but with the tip of the upper
mandible curving over that of the under one, and it

is of a yellowish-brown colour. The wings are of

moderate length, but not so long in proportion as

those of the passenger turtle ; they are pointed, the
second quill being the longest, and both the first and
the third being considerably shorter. Both the tarsi

and the toes are short, and the claws are blunt and

nearly straight. From this structure of the feet it

follows as a matter of course, that the chief labour of
the bird, namely, the finding of its food, must be upon
the ground, though the shortness of the tarsi must
make it a slow walker, as the whole of the pigeon
tribe, like the gallinaceous birds, walk with the alter-

nate foot and do not hop. One of the most striking
marks of colour in this bird is a large patch of deep
black, which passes over the forehead, the sides of

the head as far as the eyes, the chin, throat, foresides

of the neck, and the breast, extending in breadth

upon the last, and rounded at its termination. The
top of the head, which is much flatter than in most
of the species, the sides of the neck, the lower part
of the breast, the flanks, and the smaller coverts of
the wings, are pale French grey. The rest of the
under parts and the thighs are white. The clothing
feathers on the upper part are brownish-grey, and so

are the nape and hind part of the neck. The feathers

of the wings are brown with an orange tinge, gradually
deepening toward the primary quills, and passing into

black. On the wing there are two well-marked spots
of deep brownish purple, with metallic reflections;
the under coverts are orange-brown ; two black bars

cross the feathers of the rump, and between them
there is a stripe of pale grey ; the basal half of the

two central feathers of the tail is brownish-grey, and
thence they gradually deepen into black. The other

feathers are bluish-grey at their bases, and pale grey
for a small portion of their tips, with a black band
between that and the former colour. They are

rounded at their tips, and graduated, the difference

in their length diminishing as the external ones are

reached. The feet are yellowish-brown, the same as

the bill.

It is necessary to pay particular attention to the dif-

ference between the male and female of this bird ; be-

cause inattention to this, or seeing only the one sex and
not the other, has led different naturalists to describe
the most conspicuous marking of them in very opposite
colours. The frontlet and gorget,which are black in the

male, are pure white or nearly so in the female. The
other colours are distributed in the same manner, but

they are much paler in their tints. The young males
have the throat and breast brown with white bars,
and black bars on the back and wing- coverts, the top
of the head brown, and the chin white. On account
of these differences of colour, they also have been
sometimes mistaken for a separate species, and we
believe that there are some books in which the species
taken generally are described as having the mottled
colour.

This is a very interesting bird, from its being, in its

character and habits, a member of the pigeon family,
and yet being very little weightier in the body than
a sparrow. Though it is very generally distributed

over Africa southward of the desert, and even down
to the valley of the Nile as far as Nubia, very little is

known of its habits farther than that it follows the

general law of the other turtles, by nestling in trees,

and seeking its food upon the ground. The eggs are

G G2



468 G E O N.

understood to be two in number, of a white colour,

nearly transparent, and so delicate that they can

hardly be touched without being broken. The com-
mon English name of Cape turtle is very inapplicable
to this bird, and the French name of Hottentot turtle

is still more so, because the whole Cape territory is

but a fraction of its pasture, and the country of the

Hottentots is of course a still smaller one.

The Macquarrlc Turtle. This is an Australian

species, and would have been more correctly named
if it had been called after its county, and not after

Governor Macquarrie. In size and shape it very
much resembles the turtle of Southern Africa last

described, but the markings of its colours are different.

Notwithstanding this, it may be the same identical

species ; for it is a pretty general law among birds

that those in which the sexes and the old and the

young differ much from each other in colour are the

most liable to have their colours altered by difference

of climate. This one has the whole of the upper
part brownish, and the head, neck, and breast bluish-

grey ; the smaller coverts of the wing are also brown-

ish, but spotted with white, each spot surrounded by
a black circle ; the greater coverts are ash colour,
but spotted in the same manner as the others ; the

quills are reddish-brown ; the tail-feathers are similar

in shape to those of the preceding species, the central

ones are blackish-brown, and the lateral ones bluish-

ash colour ; all the under part below the grey on the

breast is pure white ; the bill is black, the naked
space round the eyes orange, and the feet reddish.

Differences of colour in those naked parts of the bird

are much more specific than differences of the plu-

mage ; but even they are not altogether to be de-

pended on. So far as the manners of this species
have been observed, they appear to be the same as

those of the African bird, making allowance for the

difference of the countries which they inhabit.

Thus it may be said, that there are turtles in three

distinct localities : first, southern Europe, northern

Africa, and western and central Asia ; secondly,
America, chiefly the northern part of it ; and thirdly,
Southern Africa and Australia ; and it is not a little

remarkable that those of the north-west and south-

east should resemble each other much more than
either of them does the intermediate ones.

GROUND DOVES. These form the third section of

the great family of pigeons ; but, as in the others, the
line of separation is by no means clear and definite ;

and, notwithstanding the fondness which many natu-
ralists show for extreme minuteness of division, there
is a distinct character which runs through the whole

family, from the most lofty inhabitant of the tall

forests, to the most lowly dweller upon the ground.
We have seen that the pigeons and the turtles are

chiefly ground feeders, and some of the turtles, we
may say, are exclusively so, though they all nestle at

some elevation above the ground, except the rock

pigeon, and some of the others when there are no
trees conveniently situated for them. The ground
doves very generally, if not exclusively, find their

food upon the ground, but very many of them perch,
and it is probable (for we know little of the habits of
most of them) that not a few of them nestle in trees,

or, at all events, in bushes. Generally speaking,

they are birds having their flying feathers less deve-

loped than those of the other sections ; because, of
their terrene habit, they have been described as ap-

proximating the gallinaceous birds ; but though they

do partially correspond with these in this particular

habit, they, in their essential characters, and in the

air and aspect of their bodies, differ materially.
Their clothing feathers are also much looser, and in

one species, which differs much in its general aspect,
the feathers are much produced, and hung loosely

apart from each other. Although, as we have said,

many of them perch, and some probably nestle in

trees, yet they are much better fitted for walking
than any others of the family. Their tarsi are longer
and stronger than in these, and their feet are by no
means well adapted for grasping, the claw* being

straight and blunt. Their flight is low and fluttering,

though not so much so as in the gallinaceous birds ;

and they flit from place to place upon the wing, but

always alight at short distances, and range the spot
where they alight on foot. They are thus adapted to

peculiar localities ; namely, open plains interspersed
with bushes and thickets, and consisting alternately
of barren and fertile spots. In this respect they are

certainly intermediate between the other divisions of

the family and the gallinaceous birds. Even those of

the former, which most habitually feed upon the

ground, can dash rapidly on the wing over consider-

able distances; while the gallinaceous birds very
seldom have recourse to the wing, unless when they
are alarmed, or flying to their perches. This inter-

mediate habit of the ground doves determines in

some measure their localities. The prairies of North
America are very often alternate hummock and bare

surface. It is the same in all countries within the

tropics, at least for a considerable period of the year.

Hence, North America is, we believe, the only tem-

perate part of the world in which ground doves occur,

and they occur also in the south and south-east of

the old continent. There are none in Europe, and,
we believe, there are none in Asia northward of the

mountains which lie between Persia and Upper India

and the central regions.
In consequence of the dissimilarity of size and

colour in these birds, authors have subdivided them
into various groups ; but the grouping does not con-

vey much information, and our space will allow us to

notice only a few of the most strongly marked of the

species.
American Ground Dove. Though this bird is found in

temperate America, it does not reach so far north as

Virginia. It is,however,abundantinthesouthern states,

and also in the West India islands. In the West Indies

it is sometimesconfined in cages. The French planters

give it the dignified name of Ortolan ; the bird is most
numerous in the islands on the coast of Carolina and

Georgia^ where they fly in coveys of from fifteen to

twenty. They are most commonly met with in the

open fields and plantations, which they prefer to the

forests ; they are generally seen on the ground; and

though scared off, they only fly a little way and again

alight. They feed on rice, seeds, and berries of

the toothache and other trees, under whose shade

they are almost sure to be met with in the proper
season. Their flesh is esteemed as excellent food.

Their note is a low plaintive one, which is accom-

panied by the usual gestures of their tribe. They are

migrant birds, and, on the approach of winter, retire

to the islands and to the more southerly parts of the

continent, and return to their former haunts about the

beginning of April. They are of a more delicate and

slender form, and less capable of enduring the severity
of cold than either of the other two species met with
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in the United States, both these being found in the

northern parts of Canada, as well as in the temperate
climate of Florida.

The length of the ground dove is six inches and a

quarter ; the bill of a yellow colour, with a black tip.

As is usual with the genus generally, the nostrils are

covered with a protruding membrane ; the iris of the

eye is orange red; the breast, throat, and sides of

the neck are of a pale wine-coloured purple ; the

feathers are deeply marked by semicircular margins,
those on the throat being dusky blue in the centre ;

the crown and back of the head are of a rich pale

blue, intermixed with purple, and marked with de-

tached spots of a glossy blue, with reflecting tints of

purple ; the belly is pale wine-coloured brown, be-

coming dark cinereous towards the vent, where the

feathers are margined with white; the wing-quills
are dusky at the outsides and the tips ; but the whole

interior varies, and the lower sides are of a rich red

chestnut, which appears a little below their coverts ;

the tail, which is rounded, consists of twelve feathers,

the two middle ones being cinereous brown, and
the rest black, margined and tipped with pure white ;

the feet and legs are yellow. The back and tail-

coverts of the female are of a mouse colour. She
has scarcely any of the wine-coloured tinge on the

breast and throat, nor of the light blue on the back
of the head ; the throat is spotted with a dull white,

pale clay colour, and dusky ; the sides of the neck
are of the same colour, and the plumage is strongly
marked ; the breast is of a cinereous brown colour,

faintly tinctured with purple ; the scapulars are

strongly marked with big drops of a dark purplish
blood colour, which reflects fine and delicate tints of

blue ; the rest of the plumage differs very little from

that of the male.

Rust-coloured Ground Dove. This is a South Ame-
rican species, of diminutive size, but a very neat and
handsome bird. It inhabits the open ground rather

than the woods, though it always perches when at

rest, and nestles in a bush or branchy tree near the

ground. Paraguay and Brazil are the chief places of

its residence, and it is not found in the richly-wooded
districts by the rivers, or upon the mountain ridges.
It is a very familiar little creature, and does not

hesitate to come close to the dwellings of the inha-

bitants in search of its food. It is also quite at home,
and breeds freely in a state of confinement, though
it cannot be domesticated so as to leave its home and

again return to it. One might expect this from its

habits in wild nature, because it is not very social at

any season. In the breeding time the pair live quite

solitary, and at no season of the year are more than

half a dozen seen together, and these are understood

to be the old pair and two broods. Its plumage con-

sists principally of two colours. The head and a

small portion of the upper neck all round are ashen

grey, with a tinge of purple on the front, and reddish

white on the throat ; the rest of the plumage is

orange brown, passing into dark purple brown on the

under part ; there are a few streaks of black on some
of the coverts of the wings, and the bastard wing
and under wing-coverts are of the same colour ; the

principal quills are dark brown inclining to black ;

the quills are remarkably broad, and the inner web
forms a projecting lobe about the middle of its length ;

the tail-feathers are the same colour as those of the

wings, with the exception of the two middles ones,

which are the same colour as the back, only a little

lighter in the shade ; the bill and naked skin round
the eye are bluish grey, and the tarsi and toes pale

purplish red. The female has the head very dull

grey, and the under plumage the same ; the back
and all the upper part are dull brown with reddish

blotches; and the wing?, tail, and naked parts are

coloured the same as in the male birds ; the length is

very little more than six inches.

Picui Ground Dove. This species is an inhabitant

of the same countries as the last mentioned, and its

habits are nearly similar, but it is rather larger and

differently coloured. Its length is seven inches and
a quarter ; the upper parts are brown, and the front

and sides of the hc'ad whitish ;
the quills are blackish

brown, and the wings are mottled over with small

spots of brilliant blue ; the middle tail-feathers are

brown, and those next them are brown with white

tips, except the two lateral ones, which are white

altogether ; the under parts are whitish, clouded with

brown on the neck, and wine colour on the breast ;

the naked space round the eye is blue, and the bill

and feet reddish.

There are many other species of small ground
pigeons in South America ; but the habits of all are

so nearly the same, that the specimens we have men-
tioned must suffice for the whole.

Bronze-winged Ground Dove. This is a very
handsome species, remarkable for the variety of its

colours, and for the distinctness with which everv
individual feather comes out, in consequence of the

margin being in all cases paler than the middle part
of the feather. It is also remarkable for the brilliant

glosses which appear on some of the feathers. It is

a much larger bird than the two species which we
have mentioned, and its wings are more powerful
and more pointed than those of any of the ground
doves of America. It is about fifteen inches in length ;

and the bill, which is blackish at the tip and reddish

toward the base, is about an inch in length, which is

long in proportion as compared with many of the

pigeon tribe. The forehead is whitish and a streak

under the eye and the chin are pure white ; the top
of the head is reddish brown, surrounded by a mar-

gin of deep red ; the cheeks and sides of the neck
down to the scapulars are blackish grey, which be-

comes paler, and has a purple or lilac tinge on the

throat, and breast ; the rest of the under part is grey,

glossed with greenish purple ; the clothing-feathers
on the upper part are blackish brown, passing into

pale orange brown on the margin of each feather ;

the coverts of the wings are bluish grey, and each
feather has upon its exterior web a spot, of which it

is impossible to describe the colour, because it varies

in every tint, from intense blue to deep red, accord-

ing to the angle on which the light falls upon it ; the

upper plumage, generally speaking, has this property,

though brown and green are the limits of the colours

on the back. In consequence of these variations of

colour, it is impossible to give a pictorial repre-
sentation which shall be like this bird in the par-
ticular light in which an observer may see a specimen.
The qnills are brown, passing into orange red on the

margins of their inner webs ; and the bastard wing
and under coverts of the wings are of the same colour ;

the tail is grey in the principal colour, but crossed by a
band of black near the tip ; the tarsi and the toes are

dark red.

It is a native of Australia, of New Guinea, and of

various other islands in the eastern sea. It is a bird
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of sterile places, being found on the arid plains which

contain only a few bushes and stunted trees. It feeds

upon the berries of some of the singular shrubs which

occur in these countries, especially upon those of

Lissanthe, one species of which, by the way, is the

only shrub in Australia which bears any thing like an

eatable berry. The resting-place is either in a hollow

tree near the ground, or on the ground itself', and
hollow trees are understood to be far more abundant
in Australia than in any other part of the world. It

makes scarcely any nest, the eggs are two, and of a

white colour. During the breeding time, which of

course is in our winter, as that answers to the Australian

summer, the pairs never part, and are much attached

to each other ; and it does not appear that at any
time these birds flock. The note of the male is de-

cidedly that of the pigeon tribe, and it is so loud as

to be heard at a considerable distance. Though these

birds are generally seen upon the ground, yet they

perch during the night on trees or bushes, but never
at any very great elevation. It appears that they are

in so far migratory, moving southward, or into colder

latitudes, during the summer, and northward into

M'armer ones during: the winter ;
for though they are

common enough in the neighbourhood of Sydney
during the summer half year, or from September to

February according to the calendar, they disappear

during the remaining months. They are exceedingly
beautiful birds ; but it does not appear that they
could be domesticated. We shall now notice one or

two of the ground doves of southern Africa and the

warmer parts of America, which have still more of

the ground character than those which we have

already noticed, though they do not, as has been

alleged, make the slightest approach to the galli-

naceous birds, either in their appearance or habits.

It is true that their wings are hollow and round, and
their tarsi long and strong, so that they are incapable
of long flight, though very dexterous at rising, and

they can run with much celerity. In consequence of

this, they have been called pigeon pullets, and some-
times pigeon partridges ; but these additions to the

names are inaccurate, inasmuch as the bill and head,
and indeed the whole expression of the biid, are de-

cidedly those of a pigeon. They live chiefly upon the

ground, and sometimes nestle there if they cannot
find low bushes for that purpose. Their domestic
establishments have not been much observed, but it

is generally understood that each hatch consists of

only two eggs. This point is not, however, abso-

lutely ascertained. But, though they feed habitually

upon the ground, and sometimes nestle there, they

generally, if not always, perch for repose ; and though
their wings are short and rounded, they are still de-

cidedly pigeon wings. We shall notice two or three

of the species.
White-bellied Ground Dove. This species is found

in South America, and also in Jamaica, and various

other of the West India Islands. Its length is about

twelve inches. The upper plumage of the body is

brown, glossed with a greenish tinge; and the under

plumage is white, shaded with purple red ori the breast

and fore part of the neck. The forehead, chin, and

throat, are bluish white ; the top of the head and the

occiput are greenish grey, but purple in some lights.

The sides of the head, from the eyes downward, and
the back of the neck, are deep purple red, with rich

reflections of lilac and golden green. The roots of

the quills, and under coverts of the wings, are pale

yellowish brown. The middle tail feathers are greyish
brown, and the three exterior ones en each side are

grey, with white tips. The bill is black, and the feet

reddish. The claws are short and blunt, indicating
the habit of the bird as seeking its food upon the

ground, though it generally perches upon low bushes

or the lower branches of trees for repose. Its food

is wholly vegetable, consisting of the seeds of grasses
and other plants. It runs with much more celerity
than any ot the tree or rock-building pigeons, but it

is not so decidedly a dweller in the arid places as the

eastern species last mentioned. It is generally found
in those bushy tracts which are intermediate between
the bare plain and the forest, and it picks up more of

its food after that has dropped on the ground than

when it is on the plant or bush.

Copper-coloured Ground Dove. This is another in-

habitant of the wanner parts of South America and
the West India Islands, but it differs considerably
from the former, being considerably smaller in size,

and inhabiting different localities. Its pastures are

on the elevated and rocky mountains ; and as food

for it is but thinly scattered there, it is endowed with

great swiftness of foot. But though it runs something
after the manner of a partridge (and the inhabitants

of Jamaica call it the mountain partridge), it always

perches on a bush or low branch of a tree when it

reposes. It seldom takes the wing except when
alarmed, and then its flight is low and fluttering, and

performed with a great deal of noise. It cannot

continue long on the wing ; but when it is pursued it

alternately flies and runs, and, as is the case with

many ground birds, it flies iu one direction and runs

in another, in order to throw the pursuer out. It

generally nestles upon the ground, under a bush, or

in the shelter of a projecting piece of rock, but its

eggs are understood to be only two. It is reported
that the young are much sooner able to provide for

themselves than the young of those pigeons which

are better winged ; and this is in strict accordance

with the general analogy, or the general principle,
that running birds are always sooner able to shift for

themselves than flying ones, which is always more the

case in proportion as the birds are more upon the

ground, their pastures more barren, and their food

consequently more laborious in the finding. One
cannot help admiring the beauty of this adaptation,

simple though it be; for otherwise the decidedly ground
bird, which is appointed to gather in the scanty har-

vest of a comparative desert, would not be able to

carry a sufficient quantity of food to the nest for the

supply of its young. In consequence of this the

instinct of maternity is modified in such birds ; and the

mother, instead of bringing food to her young in the

nest, is instructed by nature to lead them to the places
where food is to be found. It does not appear that

even this dove, which has probably a more decidedly

ground habit, and a less productive pasture than any
other of the family, comes out of the shell so com-

pletely matured for running as a pullet or a partridge,
but still it differs remarkably from those species of the

family which depend much upon the wing.
The copper-coloured ground dove is about nine

inches in length. Its bill is rather short, and its

tarsi comparatively long, and both are of a red colour.

A portion of the upper mandible towards the face is

thickly beset with very small feathers. The head,

neck, and whole upper part, are bright orange, but

glossed with reflections of rich purple, which give at
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the coppery appearance implied by the name. The
tliroat is reddish white, and so are the fore neck and

breast, but the latter is glossed with purple, and the

colour of the rest of the under part is pale and dull

brown, slightly washed with purple red.

Whitefronted Ground Dove. This is a much larger

species than any of the ground doves of the American
continent. It is a native of Africa, and though by no
means a rare bird it is difficult to be seen in conse-

quence of its habit of concealing itself among the

bushes. It is about eleven inches in length. The
forehead, the cheeks, and the throat are white or

whitish, from which it gets the trivial name. The

clothing plumage on the upper part is brown, but

glossed with green reflections, which come out in

certain lights. The under plumage is orange brown
washed with purple, but not showing reflections as

the upper part does. The top of the head and the

neck are of the same colour as the under parts, but

with green reflections, particularly strong on the sides

of the neck. On the lower part of the neck behind

there is a half collar of purple black, with golden

green margins to the feathers. The two middle fea-

thers of the tail are brown, and all the remaining ones

are black at the bases, and bluish grey at the tips.

The bill is bluish black, and the tarsi and toes brown
red. Though not a gaudy species this is an exceed-

ingly beautiful one, and it is one which is sought
after with some avidity, the more so that it cannot be

obtained without considerable difficulty. As is the case

with the whole section of the ground doves, it feeds

upon the ground, or upon the seeds of herbaceous

plants, and the berries of low bushes, but its resting

place is in the brush or close shrubbery which lies

between the dry karoos and the rich forests on the

Orange River. It is understood to be especially a

bird in the Nimagua country, at the mouth of the

Orange River, which is one of the best districts from

which to obtain all the choicer birds and mammalia
of Southern Africa. Its flight is low and fluttering,

somewhat resembling that of the Gallmidcc; but not-

withstanding the lowncss of its flight it is extremely
difficult to obtain, because it glides into the thick

bushes with so much rapidity as to elude the aim of

the keenest sportsman. It nestles in the bushes, and

also resorts to them always when it reposes. Its eggs
are described as being only two in number in one

hatch, and the nest is rudely constructed of a few

sticks at a very little above the surface of the earth.

Some writers on birds have described this as an

American species ; but there is not in any part of

America or its islands any ground dove of the same
size as this one, or in the least resembling it in the

markings and glossings of its colours.

We shall now notice one or two species, which,

though they preserve the pigeon character in the

bill, the head, and all the essential parts of their

organisation, are even more terrestrial in their

habits than those to which we have alluded. Ac-

cording to some writers, these pigeons form a nearer

approach to gallinaceous birds than any others of

the family, by which nothing more is meant than

that a resemblance can be traced by imagination
between them in a few more particulars. These

resemblances, or "
affinities," as the sages term them,

put one strongly in mind of Fluellen's proof of the

identity of Macedonia and Monmouth :

' ; Look you,
there's a river in Monmouth, and I'll be pound there's

a river in Macedonia, and they call it Wye at Mon.-

mouth, and it's out of my prains what they call it in

Macedonia ; but it's as like as my fingers to my
fingers, and there's sanmons in them poth." These

pigeons live upon the ground, but roost in low bushes,
and their eggs are not confined to two in a hatch,

but are understood to reach as many as eight or ten.

The nest is on the ground, and the birds are very
soon able to pick up their own food, though it is

some time before they are sufficiently winged for

being capable of flying. They still preserve so

much of the pigeon habit as to roost on low bushes,
which is a decided distinction between them and the

grouse department of the gallinaceous family, which

they are supposed most nearly to resemble. Like
those last mentioned, they are found in America and
in Southern Africa, and one very peculiar species
occurs on the Eastern Islands.

Blue-headed Ground Dove. This is a very beauti-

ful species, a native of the West India Islands, where
it is by no means rare, and also of some of the warmer

parts of continental America. It measures about

eleven inches in length, and weighs about the same
as our common partridge. The general plumage is

deep brown, with a shade of purple ; the throat, fore

neck, and breast, are black, with a white margin
between it and the brown ; the head is clear and
rich azure blue, and there arc three or four lines of

feathers of the same colour extending from the gape
as far on the sides of the neck as the black extends ;

between these and the eye there is a patch of pure
white, which shows off the blue to great advantage ;

the feet are red ; and the bill is reddish at the base

and grey at the tip. This bird is generally seen

upon the ground, where it runs with great celerity ;

but it does not readily take the wing, nor is it very
dexterous in flying, as it is obliged to move its wings

rapidly, and with a great deal of noise and flutter, as

if it were out of its proper element. When upon
the ground its attitude something resembles that of a

turkey or a guinea fowl ; but still its essential cha-

racters are those of a pigeon.
Carunculated Ground Dove. With the lovers of

affinities this bird makes a still nearer approach to

the Gallinidce than the former, inasmuch as there are

crimson wattles pendant from the neck. These, how-

ever, have no similarity to the wattles of the common
domestic cock ;

and the head, bill, and general air of

the bird, are decidedly those of a pigeon. The
crimson naked skin surrounds the bases of both man-
dibles of the bill, that from the upper mandible

passing backwards, and surrounding the eye, and

that from the lower passing, in one branch, two-thirds

across the sides of the neck, and in another forming
a loose wattle on the breast.

The full-grown bird measures about eleven inches

in length, and is rather thick in the body ; the head,

cheeks, and neck, as far as the shoulders, and also

the coverts of the wings, are grey, margined with a

fine line of white, which makes the individual feathers

tell very conspicuously ; the under part, and also the

upper tail-coverts, are white ; the tail is reddish

brown ; and the quills of the wings have a shade of

purple on them. The female is of the same size as

the male, and marked with the same colours ; but she

entirely wants the bright naked skin on the head by
which he is characterised. There are certainly some
resemblances between this species and the gallina-

ceous birds, though there are others in which it more

resembles the pigeon family, of which its organisation.
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of sterile places, being found on the arid plains which

contain only a few bushes and stunted trees. It feeds

upon the berries of some of the singular shrubs which

occur in these countries, especially upon those of

Lissanthc, one species of which, by the way, is the

only shrub in Australia which bears any thing like an

eatable berry. The resting-place is either in a hollow

tree near the ground, or on the ground itseU', and
hollow trees are understood to be far more abundant
in Australia than in any other part of the world. It

makes scarcely any nest, the eggs are two, and of a

white colour. During the breeding time, which of

course is in our winter, as that answers to the Australian

summer, the pairs never part, and are much attached

to each other ; and it does not appear that at an}'

time these birds flock. The note of the male is de-

cidedly that of the pigeon tribe, and it is so loud as

to be heard at a considerable distance. Though these

birds are generally seen upon the ground, yet they

perch during the night on trees or bushes, but never
at any very great elevation. It appears that they are

in so far migratory, moving southward, or into colder

latitudes, during the summer, and northward into

warmer ones during: the winter ;
for though they are

common enough in the neighbourhood of Sydney
during the summer half year, or from September to

February according to the calendar, they disappear

during the remaining months. They are exceedingly
beautiful birds ; but it does not appear that they
could be domesticated. We shall now notice one or

two of the ground doves of southern Africa and the

warmer parts of America, which have still more of

the ground character than those which we have

already noticed, though they do not, as has been

alleged, make the slightest approach to the galli-

naceous birds, either in their appearance or habits.

It is true that their wings are hollow and round, and
their tarsi long and strong, so that they are incapable
of long flight, though very dexterous at rising, and

they can run with much celerity. In consequence of

this, they have been called pigeon pullets, and some-
times pigeon partridges ; but these additions to the

names are inaccurate, inasmuch as the bill and head,
and indeed the whole expression of the bird, are de-

cidedly those of a pigeon. They live chiefly upon the

ground, and sometimes nestle there if they cannot
find low bushes for that purpose. Their domestic

establishments have not been much observed, but it

is generally understood that each hatch consists of

only two eggs. This point is not, however, abso-

lutely ascertained. But, though they feed habitually

upon the ground, and sometimes nestle there, they

generally, if not always, perch for repose ; and though
their wings are short and rounded, they are still de-

cidedly pigeon wings. We shall notice two or three

of the species.
White-bellied Ground Dove. This species is found

in South America, and also in Jamaica, and various

other of the West India Islands. Its length is about
twelve inches. The upper plumage of the body is

brown, glossed with a greenish tinge; and the under

plumage is white, shaded with purple red ori the breast

and fore part of the neck. The forehead, chin, and

throat, are bluish white ; the top of the head and the

occiput are greenish grey, but purple in some lights.

The sides of the head, from the eyes downward, and
the back of the neck, are deep purple red, with rich

reflections of lilac and golden green. The roots of

the quills, and under coverts of the wings, are pale

yellowish brown. The middle tail feathers are greyish
brown, and the three exterior ones on each side are

grey, with white tips. The bill is black, and the feet

reddish. The claws are short and blunt, indicating
the habit of the bird as seeking its food upon the

ground, though it generally perches upon low bushes
or the lower branches of trees for repose. Its food

is wholly vegetable, consisting of the seeds of grasses
and other plants. It runs with much more celerity
than any of the tree or rock-building pigeons, but it

is not so decidedly a dweller in the arid places as the

eastern species last mentioned. It is generally found
in those bushy tracts which are intermediate between
the bare plain and the forest, and it picks up more of

its food after that has dropped on the ground than

when it is on the plant or bush.

Copper-coloured Ground Dove. This is another in-

habitant of the warmer parts of South America and
the West India Islands, but it differs considerably
from the former, being considerably smaller in size,

and inhabiting different localities. Its pastures are

on the elevated and rocky mountains ; and as food

for it is but thinly scattered there, it is endowed with

great swiftness of foot. But though it runs something
after the manner of a partridge (and the inhabitants

of Jamaica call it the mountain partridge), it always

perches on a bush or low branch of a tree when it

reposes. It seldom takes the wing except when
alarmed, and then its flight is low and fluttering, and

performed with a great deal of noise. It cannot,

continue long on the wing ; but when it is pursued it

alternately flies and runs, and, as is the case with

many ground birds, it flies in one direction and runs

in another, in order to throw the pursuer out. It

generally nestles upon the ground, under a bush, or

in the shelter of a projecting piece of rock, but its

eggs are understood to be only two. It is reported
that the young are much sooner able to provide for

themselves than the young of those pigeons which

are better winged ; and this is in strict accordance

with the general analogy, or the general principle,
that running birds are always sooner able to shift for

themselves than flying ones, which is always more the

case in proportion as the birds are more upon the

ground, their pastures more barren, and their food

consequently more laborious in the finding-. One
cannot help admiring the beauty of this adaptation,

simple though it be; forotherwise the decidedly ground
bird, which is appointed to gather in the scanty har-

vest of a comparative desert, would not be able to

carry a sufficient quantity of food to the nest for the

supply of its young. In consequence of this the

instinct of maternity is modified in guch birds ; and the

mother, instead of bringing food to her young in the

nest, is instructed by nature to lead them to the places
where food is to be found. It does not appear that

even this dove, which has probably a more decidedly

ground habit, and a less productive pasture than any
other of the family, cornea out of the shell so com-

pletely matured for running as a pullet or a partridge,
but still it differs remarkably from those species of the

family which depend much upon the wing.
The copper-coloured ground dove is about nine

inches in length. Its bill is rather short, and its

tarsi comparatively long, and both are of a red colour.

A portion of the upper mandible towards the face is

thickly beset with very small feathers. The head,

neck, and whole upper part, are bright orange, but

glossed with reflections of rich purple, which give it
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the coppery appearance implied by the name. The
throat is reddish white, and so are the fore neck and

breast, but the latter is glossed with purple, and the

colour of the rest of the under partis pale and dull

brown, slightly washed with purple red.

White-fronted Ground Dove. This is a much larger

species than any of the ground doves of the American
continent. It is a native of Africa, and though by no
means a rare bird it is difficult to be seen in conse-

quence of its habit of concealing itself among the

bushes. It is about eleven inches in length. The

forehead, the cheeks, and the throat are white or

whitish, from which it gets the trivial name. The

clothing plumage on the upper part is brown, but

glossed with green reflections, which come out in

certain lights. The under plumage is orange brown
washed with purple, but not showing reflections as

the upper part does. The top of the head and the

neck are of the same colour as the under parts, but

with green reflections, particularly strong on the sides

of the neck. On the lower part of the neck behind

there is a half collar of purple black, with golden

green margins to the feathers. The two middle fea-

thers of the tail are brown, and all the remaining ones

are black at the bases, and bluish grey at the tips.

The bill is bluish black, and the tarsi and toes brown
red. Though not a gaudy species this is an exceed-

ingly beautiful one, and it is one which is sought
after with some avidity, the more so that it cannot be

obtained without considerable difficulty. As is the case

with the whole section of the ground doves, it feeds

upon the ground, or upon the seeds of herbaceous

plants, and the berries of low bushes, but its resting

place is in the brush or close shrubbery which lies

between the dry karoos and the rich forests on the

Orange River. It is understood to be especially a

bird in the Nimagua country, at the mouth of the

Orange River, which is one of the best districts from

which to obtain all the choicer birds and mammalia
of Southern Africa. Its flight is low and fluttering,

somewhat resembling that of the Gall'midcc; but not-

withstanding the lowness of its flight it is extremely
difficult to obtain, because it glides into the thick

bushes with so much rapidity as to elude the aim of

the keenest sportsman. It nestles in the bushes, and

also resorts to them always when it reposes. Its eggs
are described as being only two in number in one

hatch, and the nest is rudely constructed of a few

sticks at a very little above the surface of the earth.

Some writers on birds have described this as an

American species ; but there is not in any part of

America or its islands any ground dove of the same
size as this one, or in the least resembling it in the

markings and glossings of its colours.

We shall now notice one or two species, which,

though they preserve the pigeon character in the

bill, the head, and all the essential parts of their

organisation, are even more terrestrial in their

habits than those to which we have alluded. Ac-

cording to some writers, these pigeons form a nearer

approach to gallinaceous birds than any others of

the family, by which nothing more is meant than

that a resemblance can be traced by imagination
between them in a few more particulars. These

resemblances, or "
affinities," as the sages term them,

put one strongly in mind of Fluellcn's proof of the

identity of Macedonia and Monmouth :

' ; Look you,
there's a river in Monmouth, and I'll be pound there's

a river in Macedonia, and they call it Wye at Mon-

mouth, and it's out of my prains what they call it in

Macedonia ; but it's as like as my fingers to my
fingers, and there's saumons in them poth." These

pigeons live upon the ground, but roost in low bushes,
and their eggs are not confined to two in a hatch,
hut are understood to reach as many as eight or ten.

The nest is on the ground, and the birds are very
soon able to pick up their own food, though it is

some time before they are sufficiently winged for

being capable of flying. They still preserve so

much of the pigeon habit as to roost on low bushes,
which is a decided distinction between them and the

rouse department of the gallinaceous family, which

they are supposed most nearly to resemble. Like

those last mentioned, they are found in America and
in Southern Africa, and one very peculiar species
occurs on the Eastern Islands.

Blue-headed Ground Dove. This is a very beauti-

ful species, a native of the West India Islands, where
it is by no means rare, and also of some of the warmer

parts of continental America. It measures about

eleven inches in length, and weighs about the same
as our common partridge. The general plumage is

deep brown, with a shade of purple ; the throat, fore

neck, and breast, are black, with a white margin
between it and the brown ; the head is clear and
rich azure blue, and there are three or four lines of

feathers of the same colour extending from the gape
as far on the sides of the neck as the black extends ;

between these and the eye there is a patch of pure
white, which shows oft' the blue to great advantage ;

the feet are red ; and the bill is reddish at the base

and grey at the tip. This bird is generally seen

upon the ground, where it runs with great celerity ;

but it does not readily take the wing, nor is it very
dexterous in flying, as it is obliged to move its wings

rapidly, and with a great deal of noise and flutter, as

if it were out of its proper element. When upon
the ground its attitude something resembles that of a

turkey or a guinea fowl ; but still its essential cha-

racters are those of a pigeon.
Carnnculated Ground Dove. With the lovers of

affinities this bird makes a still nearer approach to

the GallinidtE than the former, inasmuch as there are

crimson wattles pendant from the neck. These, how-

ever, have no similarity to the wattles of the common
domestic cock

;
and the head, bill, and general air of

the bird, are decidedly those of a pigeon. The
crimson naked skin surrounds the bases of both man-
dibles of the bill, that from the upper mandible

passing backwards, and surrounding the eye, and
that from the lower passing, in one branch, two-thirds

across the sides of the neck, and in another forming
a loose wattle on the breast.

The full-grown bird measures about eleven inches

in length, and is rather thick in the body ; the head,

cheeks, and neck, as far as the shoulders, and also

the coverts of the wings, are grey, margined with a

fine line of white, which makes the individual feathers

tell very conspicuously ; the under part, and also the

upper tail-coverts, are white ; the tail is reddish

brown ; and the quills of the wings have a shade of

purple on them. The female is of the same size as

the male, and marked with the same colours ; but she

entirely wants the bright naked skin on the head by
which he is characterised. There are certainly some
resemblances between this species and the gallina-

ceous birds, though there are others in which it more

resembles the pigeon family, of which its organisation.
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clearly shows that it is a member. The eggs are six

or eight in number, which answers to a gallinaceous
bird rather than to a pigeon. The young are covered
with down when they break the shell, and the parent
birds erather them under their wings. Thus far there

is a slight resemblance, but here it ends. The birds

pair, which the true Galimidce never do
;
and the

male and female sit alternately on the eggs, and pay
equal attention to the young, which is not the case

with any of the gallinaceous birds. Indeed, in all the

essentials of their character, these birds are as dis-

tinct from the gallinaceous birds, and as decidedly

pigeons, as the best-winged and most aerial of the

family.
The wattled ground dove is a native of Southern

Africa, most abundant in the Nimagua country,
which, as we have already stated, is the grand
natural museum for the animals of Southern Africa.

They are less exclusively vegetable feeders than

some of the others, and readily eat insects and worms
as well as seeds and berries ; and it is understood
that the young

1 are at first fed upon animal sub-

stances, and that they soon learn to pick up their own
food, which is of a miscellaneous character. When
the breeding time is over they assemble in packs, but

they always separate in pairs, and each pair dwells

apart during the breeding season.

Nicobar Ground Dove. The common name of this

species is incorrect ; for, instead of being confined to

the small islands of Nicobar, it is pretty generally
distributed over the whole of the Oriental archipelago.
It is a beautiful bird, and remarkable for the length
and apparent looseness of all its plumage, with the

exception of the quills and tail-feathers, which pre-
serve the firm character belonging to the pigeons.
It roosts and nestles in trees, though the nest is

generally near the ground, and the young are very
soon able to find their own food.

It is a very beautiful bird, and one of which it is

scarcely possible to describe the colours. The cloth-

ing-feathers are one colour, namely, deep bronze

green, but, as the light falls differently upon it, this

shows every shade of colour from golden yellow to

intense purple. The feathers on the head and neck
are loose and silky ; and the clothing, on the upper
part of the body especially, has the feathers very dis-

tinct ; the tail is white, and the quills are bluish black.

It is rather larger, and does not partake much of that

timidity which is so common among the pigeon
family. There are several other ground doves ; but

our limit is reached, and we must close.

PILEOPSIS (Lamarck; PATELLA CNGARICA,

Linnaeus). This genus of molluscs is one of the

many instances of Linnaean error ; it was confounded
with many others in the genus Patella, from which it

may be distinguished by the shell being an oblique

sharp-pointed cone, bent forward with a recurved,
almost spiral summit, finely striated longitudinally,
and wrinkled transversely ; the aperture a round
oval ; the anterior margin shorter and sharper than

the posterior ; the base nearly round, more or less

regularly crenated and indented ; the anterior with a

lengthened arched transverse muscular impression,
In the fossil examples of this genus a testaceous

deposit or support, apparently the result of successive

accumulations, is visible upon the surface to which

they are attached, leaving, as it were, the impression
of the shell's margin. As this deposit has never
been seen on the spot whence recent specimens

have been removed, it may be concluded that the

animal inhabiting them seldom, if ever, removed from

one spot to another. The Pilcopsis uiigarica, com-

monly called in this country the foolscap limpet,
and its congeners, may more properly be considered

to belong to the genus Hipponlr, according to

Sovverby's opinion. There are twenty-one species
not known to possess the basal accumulation observed

in the fossil species. The mollusc inhabiting this

genus is nearly allied to the Patella. It possesses
two conical tentacula, and the eyes at their base ;

the branchia are formed in a row, under the anterior

margin of the cavity, near the neck. They are found
in the European seas principally, but some very large

species are inhabitants of the tropical climates.

PIMELIIDvE. A family of coleopterous insects,

belonging to the section Hcteromera, sub-section

Mclasoma, having the elytra soldered together, the

wings being obsolete, the palpi filiform, or terminated

by a slightly-dilated joint, and not forming a large

hatchet-shaped club. These insects are of a moderate

size, and generally of black or obscure colour, and

of a robust form ; their legs are thick and their motion

slow. Many of the species are found in the sandy
districts of the shores of the Mediterranean, west and

southern Asia, and Africa. The genera are Pimelia,

Plah/npe, Diesla, Trachyderma, Cri/ptocheile, Erodiun,

Zophosis, Nyctelia, Hegcter, Tcnti/ria, Aids, Elena-

phorm, Enryckora, Adclostoma, Tasienia, Psamme,-

tichus, Scaurus, Scotobitts, Scpidinm, Tracln/notus, and

Moluris, together with numerous others recently
established by M. Solierin the Annalesde la Societe

Entomologique de France.

The genus Pimelia is distinguished by having the

body of an ovoid or oval form, with the thorax nar-

rowed, especially at the base, convex, without pos-
terior angles, and destitute of a porrected prosternum.
One of the most remarkable species is the Pimelia

coronata from Egypt, which has the margins of the

elytra furnished with a series of spines, giving it

somewhat the appearance of a coronet.

PIMENTA (Lindley). A single genus, formerly
the Myrtus pimenta of Linuseus, and still belonging
to the natural order Myrtaccce. It is the plant
which yields the common allspice, and is cultivated

in the West Indies. The berries, when intended to

be used as spice, should be gathered as soon as the

flowers have faded, and not be allowed to ripen.

They have a commingled flavour of cloves, cinnamon,
and nutmegs, and hence the common name. In our

stoves they grow freely in loam and heath mould,

and are propagated by cuttings.
PIMPLA (Fabricius). A genus of hymeno-

pterous insects, belonging to the family Ichneumonida?,

and distinguished generally by the great length of the

ovipositor and its lateral filaments. There are many
species, some of those found in tropical climates being
the largest insects of the family.
PINE APPLE is the fruit of the Anana.isa saliva

of Dr. Brown (the old Bromelia ananas of Linnanis),
or cultivated pine apple. The culture of this cele-

brated fruit is one of the most important feats of

modern gardening, and no branch of the business

is attended with more success. In former times, if a

pine plant could be fruited in three years, the

gardener considered himself lucky ; now, the prin-

cipal crop is fruited in less than two. We have not

only improved the method of growing the plant, but

increased the varieties, so that they may be had at
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any season of the year. It is a well-ascertained

fact that there are finer pine apples grown in

England than in any other country in the world.

In their native countries, although the flavour may
be equal, the fruit are inferior in size, and much less

juicy.
The plant perpetuates itself by seed as well as by

viviparous progeny. Soon after' the fruit is ripe, the

old plant dies, but not till it has left a successor, on

the apex of the fruit, called a crown, and several

suckers from the lower part of the stem. These last

are mostly preferred as succession-plants, and are

rooted, placed in small pots, whence they are shifted

into larger and larger, until the plants attain such a

size as will enable them to show and ripen off a full-

sized fruit. Throughout the time of their nonage

they are kept in a strong moist heat, by which their

parts are srreatly amplified, and in twelve or fourteen

months are fit" to take their final station in the

fruiting-house.
PINGUICULA (Linnaeus). A genus of pretty

herbaceous plants, natives of Europe and North

America. The flowers are diandrous/and the plants

belong to the natural order LcnlibularicE. They are

inhabitants of bogs and marshes, and known by the

name of butterwort in English lists.

PINNOTHERES (Latreillc). A genus of small

crabs found upon our coasts, belonging to the sub-

order of Brachi/urous Decapods, and group named qua-
drilateral crabs by Latreille. These little crabs are

found during a portion of the year, especially in the

month of No/ember, in different bivalve shells, espe-

cially in those of the muscle. The shell of the females

is sub-orbicular, very slender and soft, whilst that of

the males is solid, globular, and somewhat pointed in

front. The legs are of moderate length, and the

claws straight ; the abdomen of the female is very

large, and covers the entire underside of the body.

They are ordinarily called pea-crabs, and it is within

the shells of the molluscous animals above-mentioned

that they both grow and breed. The ancients were

acquainted with these little crabs, for Aristotle

tells us that " there breed in some shells white and

very small crabs, the greatest numbers are found in

that species of muscle which have the shell protu-
berant ; next in that of the Pinna:, whose crab is

called Pinnotheres. They are also found in cockles

and oysters. These little animals never grow in any
sensible degree, and the fishermen imagine that they
are formed at the same time with the animal they
inhabit." He likewise supposed that their lives were

so dependent upon each other, that if the muscle

loses its little crab, both shortly afterwards perish.
" The pinna," according to Pliny,

"
is never found

without its companion, which is a little shrimp, in

some places a sr.iall crab, which bears it company in

order to partake of its food. The pinna, gaping wide

and showing her naked body to tempt the little fishes,

they soon make their approaches, and, when they find

they have full licence, grow so bold as to enter in

and fill it ; this, being seen by the guardian shrimp,

by a slight rap he gives the signal to the pinna, who,

therefore, shuts her shell, and suffocates whatsoever
it enclose?, giving a share of booty to her companion."

Oppian, still more absurdly, supposed that the Pin-

notheres, finding the shells of the bivalve open, throws

a small stone between them to prevent them from

closing, and so enables it to devour the inhabitant ;

whilst Hasselquist as ridiculously tells us, that the

crab goes out to cater for the pinna, and when it

returns, cries out for the shell to be opened, which
the grateful inhabitant immediately complies with. In

more modern times, the people on the coasts where
these crabs are found attribute to their presence the

injurious qualities which some muscles possess. Say,
however, has described an American species under the

name of Pinnotheres ostreum, which is found in the

common oyster of that country, and which is stated

to be " excellent food ; and those who eat oysters,
seldom reject it when the fresh oyster is opened. In
considerable numbers the crabs are often collected

and served apart for the palates of the luxurious ;"

whence it is evident, that the opinion commonly en-

tertained that the injurious consequences which arise

occasionally from eating muscles must be owing to

other causes. For some of these observations we are

indebted to Mr. Thompson's valuable Memoir upon
this genus, in the third volume of the Entomological
Magazine, in which it is clearly proved that the con-
nexion of the Pinnotheres is parasitic, being never
found at large like some other aquatic animals which

occasionally make their way into shell-fish, since, in

sweeping on a bank of old muscles,
" almost everv

shell will be found to contain one full-grown female,
some two, and others three, independent of young
ones ; and males, which occasionally occur in com-
mon with the females, while not a single individual is

to be seen." The type of the genus is the Cancer

jrisiini of Linna>us. There are several other species
described in the " Malacostraca Podopthalma Brit-

tannica," of Dr. Leach ; but this author has given the

younsr and the males as distinct species.
PINTADINA. The name given by Lamarck to

one species of the genus Avicula, which Leach has
named Margarita. It is the shell known as the

mother-of-pearl oyster, and is described under the
article AVICOLA MARGARATIFERA, or pearl-bearing
Avicula, and under the leading head CONCHOLOGY.
Some mention is made of that highly-prized gem, the

produce of a diseased state of the animal, and the
source of an immense branch of commercial wealth
and national luxury in all parts of the globe, from
the very earliest period of history down to our

present times. We may here offer an apology for

not having fulfilled a pledge given that some account
of the pearl fishery would have been furnished our

readers, it having been considered unadvisablc to

introduce it in this division of the work.
PINUS (Linnaeus). A well-known and useful

genus of forest trees, belonging to the truly natural
order Conifers. They are mostly natives of the
mountainous parts of the northern hemisphere, and
furnish the builder with the principal part of his

materials. There are above forty different sorts of
this genus in cultivation. Some of them are highly
ornamental, and all of them are well calculated for

forming sheltering screens, and for nursing trees of a
less hardy nature. They are raised from seeds, and
constitute a principal part of the business of British

nurserymen.

PIOPHILA (Fallen; TYROPHAGA, Kirby). A
genus of dipterous insects, belonging to the family of

Muscidce, and having for its type the cheese-fly, Pio-

phila casci, an account of whose habits we have given
in our second volume, p. 9. The body in this genus
is small and polished ; the head sub-globose, without

any frontal projection, the antennae small with a single
bristle, and the legs moderately long and slender. In
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our article above referred to, headed CHEESE HOPPER,
or CHEESE MITE, we unintentionally confounded to-

gether two insects which are found in cheese, namely,
the cheese-hopper or larva of the Piophila casei, and

the cheese-mite Acarus lactci. We are indebted to

an obliging correspondent for pointing out this mis-

take in the Entomological Magazine, and which we
take the earliest opportunity of rectifying. The article

in question is confined to the operation of the first-

named insect and its transformations ; with the ex-

ception of the following passage, relative to the larvae

which, feeding upon cheese, are said
"
to cause it to

decay ; the fine powder which we perceive, and which

is so highly pr'r/.ed by the gourmand, being nothing
else but the excrement of these grubs." This para-

graph which, by an oversight, was introduced into our

account of the larva of the Piophila, although the writer

thereof had often watched the mites under a micro-

scope, relates to them and not to the former. The

anonymous writer thus proceeds,
" when a cheese is

infested with the hoppers there is no powder, but, on

the contrary, a moisture *
; now a cheese that is at-

tacked by the mites is always powdery wherever they
harbour. Any dairy-maid knows that if the cheese

is not well pressed, to separate the whey entirely

from the curd, it will be much more liable to the

attacks of the hopper-fly than if it had been pressed as

it ought to have been. They also call a cheese that

is decayed by having the maggots in it, the ' wet rot,'

in contradistinction to the '

dry rot,' which the mites

generally, but not always, accompany. There is also

a very great difference in the attacks of the two in-

sects. The hoppers being always found in the interior

of the cheese without any visible external aperture ;

the mites are as constant to the exterior, and never

penetrate into the inside (unless there are cracks in

the cheese), until the outer part where they are is

entirely consumed." Entomological Magazine, vol. iii.,

p. 502. We are thus happy in being enabled to

correct any errors into which we may unintentionally
have fallen in the course of our work, deeming accu-

racy of far greater importance than wilful ignorance.
PIPERACE./E. A small natural order, consisting

of three genera and seventy-one species. The genera
are Saururus, Piper, and Piperoma. In general the

peppers are much more valuable in commerce than

as ornaments in gardening. Their flowers are incon-

spicuous, and the habit and foliage afford very little

variety. They are herbaceous or shrubby plants with

knotted stems, and opposite or verticillate leaves.

The petioles are sheathing at the base, but without

stipules, and the lamina is simple, entire, and often

fleshy. The inflorescence is spadix-like, the flowers

bracteate, stamens definite, the anthers erect, one or

two-celled, opening lengthwise, shedding smooth grains

of pollen. The germen is superior and one-celled.

The stigma one or more and sessile. The fruit is

indehiscent, with a fleshy mesocarp, containing one

or more roundish seeds.

The Piper and Piperomias are all tropical plants,

abounding in the hottest parts of the East and West

Indies. Their fruit are warm and even acrid spices,

and the pungent aromatic principle so familiar in

culinary pepper is common to the whole group. The

black, the long, the cubeb, and the betel peppers, are

the best known and most valuable. These, or some

* The impression still remains in the mind of the writer hereof,
that he Uas aeeu the hoppers in cheese which exhibited no
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one of them, are cultivated in Java, Sumatra, Borneo,
and in the Phillippine Isles, and grow in the greatest
abundance in Malabar, constituting one of the prin-

cipal articles of export. The two sorts of pepper
knosvn as the black and white are the produce of the
same plant : the black is the fruit entire, the pericarp
being allowed to dry on the seed : the best white
consists of the ripe seeds which have fallen from the

plant, and are picked up by poor people from under
the vines. The largest quantity, however, is produced
by steeping the black pepper in warm water, and

rubbing oft' the pericarps : much of the pungency,
however, is thus removed, but it becomes a more

sightly condiment.
The betel-pepper leaves are chewed with slices of

the areca nut, as tobacco is in Europe ; and, from its

intoxicating powers, as well as from it allaying hun-

ger, it is one of the most common luxuries of the
East.

PISCIDIA (Linnaeus). A genus of West Indian

trees, belonging to Leguminosae, and commonly called

red Jamaica dogwood. In our collections they are

rambling growing plants, often requiring to be cut
down.
PISMIRE. One of the ordinary names for the

ant.

PISTACIA (Linnaus). A genus of deciduous

trees, natives chiefly of the south of Europe. They
belong to TerebintkaceoE. In countries where these
trees abound, the nuts are used as food, and great
quantities are exported to foreign countries. The
flowers are dioecious, and the male flowers are sus-

pended over those of the female trees by the cultiva-

tors to insure a crop. The P. k-ntiscits affords the
true mastic of commerce. In this country the Pis-
tacias are treated as greenhouse plants, and are in-

creased by cuttings, or by grafting to unite the two
sexes.

PISUM (Linnaeus). The P. sativum is the com-
mon pea of our gardens and fields ; a leguminous
genus needing no description. Field peas are usually
sown in February or March ; and, in order to have a
succession of young pods for the table, peas are sown
in every month from October to July.
PISUM. A genus of molluscs established by

Megerle, now united to the genus Cyc/as, of which it

may be deemed a species.

PITCAlRNIA(Heritier). A genus of rigid spiny
herbaceous perennials, bearing a spike of hexandrous

flowers, and belonging to Bromdiacce. They are
natives of tropical America, thrive and flower freely
in light soil, and are increased by suckers.

PITCHER PLANT is the Nepenthes d'lstillatoria

of Linnaeus, a curious herbaceous bog plant, a native
of China. The}' are grown with great success in our

damp stoves. The flowers are dioecious, and the

genus belongs to Cytineee.
PITTOSPORACE^E. A small natural order

of beautiful shrubs and small trees comprising four

genera, viz., Bellardicra, Pittosporum, Ihtrsaria, and
Senacia, Of these together there are twenty-two

species already described. The leaves are simple
and without stipules, with white or yellow flowers.

The order is distinguished by the imbricate aestiva-

tion of the sepals and petals, which last, as well as

the stamens, are five and seated below the germen,
and by its minute embryo. The Pittosporum tobira

is nearly hardy, and expands its sweet-scented flowers

in favourable situations in the open borders.
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PLACENTULA. A minute species of mollusc,

considered and classed by Fichtel with his micro-

scopic Nautili.

PLACOBIIANCHUS. A genus of naked mol-

luscs established by Hasselt from specimens disco-

vered in Java. It, appears by his description to differ

essentially from other molluscous animals ; but its

description requires more frequent observation of the

species to enable us to assign to it a proper position
in malacology. As far as \ve are able to judge, it

appears to belong properly to the Cyclobranchiata,
and nearly allied to the genus Doris.

PLACUNA(Lamarck ; ANOMIA SEI.LA, Linnaeus).
The animal appears to be entirely undescribed of this

singular mollusc; but the shell id well known to ama-

teurs, and once bore a high price. This genus

immediately precedes the geuusAnomia in Lamarck's

system, with which it was blended by Linmcus,

though in form it bears but little resemblance ; unlike

them also in habits, it is never affixed to other bodies,

and the probable organisation of the animal must

likewise be perfectly distinct. The name given to

this shell by Liinituus is not quite so happy as many
others which have led him from their resemblance to

things to adapt generic names. If that alone should

guide the naturalist, this might better have been
named a saddle-cloth than a saddle. It is a most remark-
able mollusc, unlike every thing else in malacology,
and, viewed in an anatomical light, probably presents
more to astonish us than any other testaceous mol-

lusc, were we only to consider that a shell, often six

inches in diameter, encloses an animal by which it is

constructed, whose utmost solidity at any part does

not exceed the thickness of a sixpence, while every
indication of muscular power is as strongly developed
as in the gigantic inhabitant of the Tradacnn, or other

species of shells of an inferior size, such as the com-
mon oyster, whose valves cannot be torn asunder

without the application of an immense mechanical

force. The principal characteristic features of this

singular mollusc are as above stated ; the extreme
thinness of the animal's body, the great delicacy of

the texture of the valves which admit the rays of

light to pass through them, and the strength of the

hinge which presents a point cfappui, are scarcely
to be equalled by any other mollusc. The very
peculiar form of this hinge completely distinguishes
this genus from all others; on one valve it may be

described as resembling the letter V, the lower parts
not quite joined ; there are corresponding cavities on
the opposite valve, so deeply indentated, that they
sometimes form an external projection, the substance

of the shell is thin, semi-pellucid.foliaceous, and the mar-

gins fringed ; its form is sometimes orbicular, and very
liar, as in the P. papyrucea, which, from its diaphanous
properties, is used in Japan as a substitute for glass
in their windows ; the other species is generally of a

squarer form, and singularly bent, as if partially
folded or warped over a cylinder; the valves of both

species are finely striated or wrinkled longitudinally,
and the ligament attached to the powerfully-con-
structed hinge, the interior presents a muscular im-

pression similar to and as large as that of the oyster.
The Placuna sella presents a slight tinge of purple in

the colour of its valves ; but the P. papyracea is

nearly white. There are three recent species known as

inhabiting the Indian seas and the coasts and islands

of Japan, which abundantly furnish the P. papyracea.
In a fossil state they have been discovered, but they are

rare. A modern naturalist asserts, that the muscular

impression of this shell is not remarkable ; but surely
he cannot have examined many specimens; \ve only
refer our readers, who are interested in reconciling
what may be termed anomalies in nature, to such ex-

amples as may daily be seen in the British Museum,
in which we assert, without the fear of contradiction

by any one acquainted with nature's indications of

animal strength as exhibited in malacology, more

strength is indicated as belonging to this feeble fragile
shell than is marked in testaceous molluscs, whose
habitations would bid defiance to external injury ; and
from their size and substance require a mechanical
force incalculably greater than appear requisite for

the shells of this genus ; and the conclusion naturally

is, that they are furnished with a closing muscular

apparatus sufficiently powerful to crush their own
valves, and equal to that necessary for retaining

closed, or shutting the valves of molluscs incom-

parably thicker.

PLAGIOSTOMA (Lamarck). As no recent

example of this mollusc has been discovered, Lamarck

assigns to it a supposititious place in the connecting
chain of malacology, and he appears to consider it

an intermediate link between the genera Lima, Pec-

tor, Spondylus, and Podopsis. The shell is sub-equi-
valve, free, sub-auriculated, and the cardinal base

straight and transverse, the apices are but little

distant; the external edges of the hinge angular,

straight on one side, oblique on the other, the hinge
not exhibiting any teeth or serrations ; there is a

cardinal cavity between the apices, partly internal,

opening outwards, and receiving the ligament. The
animal is of course entirely unknown, and illustrates

one of the numerous instances of animated beings who
have totally disappeared from the face of nature,

leaving the naturalists to draw analogous conclusions

in support of their rank in the classification of recent

objects of nature's formation. De France enumerates
three species, but more have been discovered since

his excellent work on Fossil Conchology.
PLAN AXIS (Lamarck; BCCCINUM SULCATUM,

Born). These are marine shells, nearly allied to the

genus P/i(iM(inel/a,but the animal is entirely unknown.
A distinguishing character from that genus is mani-

fest, the Plana.vis having the base of the columella

truncated as in the Hfclauojjsis, and it would have
been still stronger, if, as Lamarck conjectured to be
the case, they had not possessed an operculum.
Shells of this genus are very small in general, trans-

versely grooved on the exterior, of an oval conical

form, solid, the aperture ovate, columella flattened,
truncated at the base, and separated on the right

margin by a narrow sinus or channel ; the interior

surface of the right margin is grooved or rayed with

a callosity running beneath the summit, appearing in

that respect allied to the genera Buccinum and Pur-

pura. Sovverby, in his Genera of Shells, observes

that he has seen one specimen with a thin horny
operculum (a circumstance unknown to Lamarck), and
he considers them more nearly allied to the Bucc'ma
and PurpitrcB than to the Phasianelte, which possess
a solid calcareous operculum, and also by their having
a callosity running under the summit of their right

lip. Only two species appear to be known, one from
India and the other from South America.

PLANORBIS (Lamarck; HELIX, Linnaeus).
M tiller and Bruguiere were the first naturalists who

separated this mollusc from the genus Helix of Liu-
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naeus, and the propriety of so doing is manifest from

an investigation of the animal constructing this shell.

If no other reason existed for the separation being

made, it would have been desirable in order to distin-

guish the terrestrial from the aquatic species, which

were indiscriminately blended. This genus inhabits

fre*h water ; the form of the shell is discoid, that is,

having its spiral evolutions on a horizontal plane, or,

as it were, wound round a central point, gradually

increasing in sizevand leaving the upper and lower

sides concave and nearly similar, the spire being only
but slightly elevated ; the aperture is oval, dilated, and

far remove'd from the axis of the shell ; the lip is never

reflected, the substance is generally thin and dia-

phanous, the whorls nearly cylindrical, but sometimes

flattened, angular, or carinated ; they possess no oper-
culum. Lamarck does not appear to have observed

in more than one species of the Planorbis spirorbis

the very peculiar and characteristic distinction of its

being heterostrophe or left-handed, commonly called

a reverse shell, which also occurs in many other ex-

amples examined by the writer. This genus may be

divided into two species, such as are keeled or cari-

nated, and those not so ; the Planorbis corneus is a

specimen of the latter, and the P. carinatus of the

former. The species of this genus inhabit the lakes

and ditches of Europe. Some are known in a fossil state.

PLANTAGINE^E. A small natural order of

herbs, containing only three genera and eighty spe-
cies. The species are, for the most part, mere weeds,
found on waste ground all over the world. The

genera are Plantago, LUtorella, and Glaux. The
leaves are stellate, and occasionally ternate : the

pubescence is jointed ; the flowers are brownish, and

arranged in dense spikes. Their leaves are rather

bitter and astringent ; their seeds mucilaginous and

rather acrid ; those of P. arenaria are imported from

the south of France in great quantities for the pur-

pose of forming an infusion in which muslins are

washed. P. lanceolata is an agricultural plant, being
sown among other grasses in laying down sheep pas-

tures, and sold by seedsmen as rib-grass. Hort. Brit.

The plantains have a tendency to follow the mi-

grations of man ; and have among the natives of some

of our own foreign settlements been named the
"
Englishman's foot," for wherever it is found there

our countrymen have trod. The LUtorella, is the

shore-weed of British botany, and the Glaux maritima

is the black salt-wort of the same,

PLANTANTHERA (Richards). A genus of

three species of plants belonging to Orchidaceee. The
P.

bifolia
of Richards is the same species called Orchis

bifolia, or butterfly orchis, of Linnaeus.

PLANULACEA, in modern malacology, is the

second family of the first class Cephalophora, first,

order Cryptndibranchiata ; it includes the genera
Kcnullna and Pcneroplis.
PLANULARIA is a genus established by De

France to a fossil mollusc, now united to the genus

Peneroplis.
PLATANUS (Linnaeus). A genus of highly

ornamental timber-tree?, natives of the Levant and of

North America. Their flowers are inconspicuous
and monoecious, and belong to Amentaceee. The

species are known by the common name of plane-

trees, and both the P. orientalis and ucridentalis are

elegant, and, when full grown, majestic plants. They
are usually propagated by cuttings planted in a shady
border in autumn.

PLATINUM. This mineral was entirely unknown
to the ancients, and we believe that the first known

specimen came to this country about the middle of the

last century. This valuable metal is usually found in

grains combined with gold, iron, lead, palladium, rho-

dium, iridimn, and osmium, and the largest mass ever

discovered weighed less than twenty-eight ounces.

Its main place of deposit is a vast alluvial tract in

New Granada, South America. The valuable pro-

perty that platinum possesses of remaining unaltered

in the air, or when exposed to the action of heat at a

high temperature in the furnace, peculiarly fits it for

a variety of purposes in the useful arts ; but the great

expense attendant on its manufacture has hitherto

prevented its employment for domestic purposes, if

at least we except its application in ornamenting

porcelain.
PLATYLOBIUM (Smith). A genus of Austra-

lian evergreen shrubs, belonging to Leguminoste.
From the compressed form of their pods they are

vulgarly called the flat pea. They are handsome

greenhouse plants, thrive well in light loam and heath

mould, and are easily increased by cuttings.
PLATYPUS (Herbst). A genus of xylophagous

beetles, belonging to the family Bostricliidae, and dis-

tinguished by having the antennae short, terminated

by a very large club, which is destitute of joints ; the

body is linear, the head truncate in front, the tibia;

broad and curiously striated, and the tarsi long and

very slender ; the penultimate joint not being bilobed.

These are curious little wood-boring insects, of which

but few species are known, the type is the P. cylin-
drus of Herbst, about a quarter of an inch long, which

has occurred in the New Forest in Hampshire. There
are eight or nine other exotic species.
PLATYRHINUS (Clairville ; MACROCEPHALUS,

Olivier). A genus of coleopterous insects, belonging
to the section Tetramera, and sub-section Rhyncophora,
or weevils (see CURCULIONIDES), and sub-family

Anthribides; the antennae are clavate, the rostrum

short and broad, the eyes entire, the body of an ob-

long form, and the two basal joints of the antenna;

short. This genus comprises but a single British

species Curculio latirostris of Bonsdorff, which is half

an inch long, and is found in Sphceria fmxinea,

growing on the trunks of various trees. The other

genera, which belong to this sub-family (which was

omitted in its place) are Anthribus, Rhinomacer, Tro-

pidercs, Brashytarsus, and Phlocobius, all of which are

British, together with a great number of genera de-

scribed by Schonherr in his work in course of pub-
lication upon the Curculiomdee.

PLECTRANTHUS (Heritier), A genus of

annuals and undershrubs natives of various parts of

the globe. Their flowers are for the most part blue

and didynamous, of course belonging to Labiates.

The shrubby sorts are easily kept and propagated,
but are plants of no beauty.
PLEUROBRANCH1DIUM. A naked mol-

lusc without any trace of shell, occupying its place
as a connecting link between the families Subaply-
siacea and Aplysiacea in modern malacology:
PLEURObRANCHUS (Cuvier). The sheila

belonging to this genus are but little known, and the

P. poranii is perhaps the only example described.

The form is large, well shaped, the edges mem-

branous, oval, and concave beneath, convex above,

the sharp edges closely united, and the summit alto-

gether subspiral posteriorly.
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PLEUROCERUS (Cuvier). The animal of this

genus of mollusc is incompletely known, it appears
to have a probocitbrm head, two lateral tentacula,

subulated and pointed, the eyes externally placed at

base. The shell is oval or pyramidal, the aperture

oblong
1

, the external lip thin, the internal one at-

tached to the coluinella, which is smooth and twisted,

without an umbilicus, it has a horny or membranous

operculum.
PLEUROTOMA (Lamarck ; MUREX, Lin-

naeus). Shells of this genus were classed with the

Muriccs by Linnaeus. Bruguiere in aftertimes con-

founded them with the genus Fi/$ns. Lamarck, in

the first instance, called such of them as had a

short canal Clavatulac, and the others Plmratomcc ;

but the very variable length of canal in the inter-

mediate species induced him to class the small

under the present genus, being guided only by the

notch on the upper part of the edge of the aperture.
With regard to the former arrangements, they cannot

properly be confounded with the Muriccs, as they
never possess the varices so remarkable in that genus;
and from the genus Fi/.titx they may readily be dis-

tinguished by possessing a long thin notch on the

right side of the aperture. These molluscs are either

turreted or fusiform, varying in length, terminated at

the base by a straight canal more or less lengthened ;

the right margin with a deep narrow notch or slit

near its upper part, the spiral whorls variously sculp-
tured as in the genus Ccrilhium, between which and

the genus TurbineUa they appear to form a natural

link. They possess a small horny operculum, and

many fossil species are known. They inhabit the

eastern and tropical sea?, and many of the species are

abundant in Java.

PLEUROTUMARIUM. A fossil species of

mollusc established by De France, it appears inter-

mediate with the recent genera Turbo and Del-

phinula.

PLICATULA(Lamarck; SPONDYLTJS, Linnscus).
The genus differs but little from the LimuEan ar-

rangement. Lamarck has, however, separated it for

the following reasons : the ligament is altogether in-

ternal as in the Pecten; it has the primary teeth of

the Spondylus,b\it without the ears or prolonged beak

which are so conspicuous in that genus. The Plica-

tides also possess the faculty of affixing themselves to

one another or various marine bodies grouped toge-
ther in clusters, as sometimes occurs in the genus

Spondylus; the valves are both of them closely inter-

locked and strongly plaited within and without ; the

summits are unequal and without external facet?.

Thev mostly inhabit the American seas, and several

fossil species are known.
PLOIARIA (Scopoli). A curious genus of he-

mipterous insects, belonging to the family Cimiculfe,

and sub-family Reduviides, having the body very long
and slender, as well as the legs and antenna1

, the

latter being elbowed at the extremity of the long
basal joint, the anterior legs are, however, short and

prehensile. The Cimc.i- r ftgab audits of Linnaeus is the

type of this genus, which is found in the larva and

pupa state in obscure and dirty situations. In the

imago state it is found in outhouses and in trees ; its

motion is very slow and irregular, and it balances

itself like a tipula without changing its place. Its

fore legs are not employed in walking, but are folded

three times beneath the head, the femur resting upon
the trochanter, and the tibia upon the femur, the
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antennae seeming to make up for the deficiency by
being often brought into contact with the surface upon
which the insect is walking. The fore legs are there-

fore employed as instruments for seizing the prey ;

the rostrum is very short and curved, and the fore

legs being also short, are adapted for bringing the

food to the mouth. The pupa very nearly resembles
the perfect insect, but it is entirely covered with hairs

scattered over the body and legs. The perfect insect

is about one-fifth of an inch in length, of a whitish

colour with brown spots.
PLOVER (Charadniis). A genus of Echassicrs,

or stilt birds, belonging to the pressirostral family,
and resembling the lapwings in their haunts and their

habits, but still distinct enough from them for being
considered as a separate genus. The principal gene-
ric characters are as follow : the bill shorter than the

head, slender, straight, compressed, and with the

nasal grooves extending two- thirds of the length,
which of course renders that portion of the upper
mandible weak and in part flexible ; the nostrils are

near the base of the bill, and toward the sides pierced
in, and partly covered by a membrane, which lines

the grooves to a considerable extent ; the tarsi are

long in some of the species, and of mean length in

others, and they are slender in all ; the toes are

three to the front, and none to the rear, united at the

base by a small membrane ; the first quill of the

wings is shorter than the second, which is the longest
in the wing.

Plovers occur in many parts of the world, indeed
almost in all ; and they may be considered as birds

which range from place to place with the seasons,

although they are not decidedly migratory. In the

summer they are inland birds, dispersing in pairs for

the purpose of breeding. They breed on the mar-

gins of marshes and streams, generally in wild places,
but the eggs are deposited on the solid ground. In

some of the species, however, the eggs are placed on
the bare sand, and in others they are under cover of

aquatic plants ; but these differences appear to de-

pend fully as much on the country as on the birds.

After the broods are reared, the birds assemble in

considerable flocks, and descend from the breeding

places on the moors, first to the low grounds, and

ultimately to the beach, in countries where the winter

is severe. There are, however, great differences

among them in these as well as in other respects.
When they flock they are much esteemed as game,
and the more so probably that it is very difficult to

come within shot of them, as they always have sen-

tinels when the flock is feeding, which give the alarm
in a loud whistle upon the slightest appearance of

danger. When the alarm is given, the whole are on
the wing in an instant ; and, as they fly rapidly and
wheel and double adroitly with their pointed wings,

they soon get out of sight. Their food consists of

small ground animals, chiefly worms and mollusca ;

but it may reasonably be doubted whether they beat

he ground with their feer, in order to bring out the

worms, as is generally alleged of them. The fact is,

hat they are on the feeding grounds during that

weather and those times of the day when the worms
are out ; and by the time that the worms have begun
to sink deep in the ground in order to hybernate, as

they do in cold and upland places, the plovers are

ower down feeding upon mollusca.

The common English name plover is a corruption
of the French pluvier or "

rain bird," they being most
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active when the weather is rainy or otherwise moist.

Birds are instinctively good prognosticates of the

weather, though of course without knowing any more
of the matter than almanac-makers, and they gene-

rally utter their particular cries before the rain actu-

ally comes. In such countries as Britain, the rain

very often comes about the hour of the night when
the nocturnal atmosphere has made its greatest de-

scent. The air is, however, softened, and as soon as

this takes place such birds as the plovers are in

motion and whistling away at the top of their bent.

This circumstance led to the vulgar opinion, once very

prevalent, that the plovers are the cause of the rain,

which in most cases follows this unusual stir of them ;

whereas the fact is, that the coming rain is the cause

of the greater activity among the birds. They are

not the only birds which have in this way got the

name of rain-birds, for the same has been said of the

woodpeckers ; and indeed all birds which feed upon
small animals that conceal themselves in drought and

come out in soft and moist atmospheres, are excited

and become active before rain. Instead of bringing

rain, the plovers are not, in any sense of the word,

aquatic or water birds, for they never go into the

water, though they do resort to the soft ground to

feed ; yet in their feeding they appear to give the

preference to firm surfaces.

As British birds, there are three species of plover,

generally understood to be resident in one part of the

country or another all the year round ; but they differ

a good deal from each other in their habits.

THE COMMON PLOVER (C.pluvialis}. This bird is dif-

ferently coloured at different ages, and this has not only
led to its being called by many names, but to the old

and the young being sometimes described as different

species. As a British bird it is very common in all

places which suit its habits, and it is very generally
distributed over other countries. It has been most

frequently seen in the winter plumage, and accord-

ingly it is usually described by the colours of that.

The upper parts are blackish, spotted with golden

yellow ; the sides of the head, the neck, and the

breast, are ash-colour clouded with yellowish-brown ;

the quills of the wings are black, with the ends of

the shafts white ; and all the under part is white.

The bill is blackish, and the feet grey. The length
of the full-grown bird is about ten inches and a quar-

ter, and it is a compact bird, and, when in good con-

dition, heavy in proportion to its lineal dimensions.

Its wings are not very long, but they are firm and

Capable of active flight, both on a forward course and

upwards and downwards. In the breeding season,

the breast (of the male bird at least) becomes of an

intense black ; and as the bird was first noticed in

this plumage, in places far to the north, it was de-

scribed as a different bird from that which flocks on

the low fields in autumn and the beaches in winter.

The common plover always nestles on the dry

places of the upland moors, never far from the mires

and pools, but not close to their margins. The nest

is merely a rude channel scratched in the earth ; and as

both the bird and the eggs are very like the ground
and the heath and lichen in colour, one may pass quite
close to the nest without observing it. They make
their appearance, or rather make themselves heard,

upon the breeding grounds in the latter part
fc

of

March, or early in April, according to the place
and the season ; and it is to be understood that the

weather in the place which they leave, not in that to

which they come, determines their movement. In
the more cold and northerly parts of Britain, where
the upland forms a striking contrast to the plains by
the sea and the beaches, they, as well as the lapwings,
often take the hill too early. They do not of course

come upon the moors while these are covered with snow
or bound up in frost ; but a slight return of the storm

sometimes overtakes them, and though they do not

tumble about on the wing, and battle with the wind and
snow-flakes as the lapwings do, they are, perhaps, put
to greater straits for food, as they do not dash about
like the others. They appear to pine before they leave

their places of winter habitation ; for, although there

are often many of them on the same moor, they do not

appear in flocks there, even upon their arrival. It is

only on rich pastures that they flock ; and as they
use the wing but little on the breeding-grounds, un-

less they are forced up by danger, each pair take up
their ground, which is not invaded by an}' other pair.
If the weather is severe they are seldom seen except

early in the morning, running from the marshy pools
to the cover of the withered grass and heath, in which

they are soon lost to observation. If the weather is

open the male very soon begins his music. It is a

shrill but rather pleasant whistle, began at early dawn,
and the ploughmen on the margins of the moor have

their reveillie in the whistle of the plover, just as

those farther down have it in the song of the lark.

The place for the brood is one in which exposure be-

comes concealment. It is not in the cover of the

grass or heath, but generally in an open and rather

elevated place, where one would be the least likely
to look for a nest, unless well acquainted with the

habits of these birds. The eggs are usually four in

number, of an olive-grey colour, blotched and streaked

with a dusky tint. They are large for the size of the

bird, and they are arranged as those of most of the

running birds are, in quatrefoil, with the small ends

towards the centre. During the night the female sits

closely, and the male stands sentinel at a little dis-

tance, but does not give an alarm unless danger is

very pressing. When the sun beats strongly and
the ground gets warm, the female steals quietly and

by a circuitous route from the nest to the feeding-

ground, where she continues the whole day if the

sun shines unclouded, the heat of the sun being suffi-

cient for keeping up the requisite warmth in the eggs.
But if rain comes, or even a very dark cloud passes
over the sun, she hurries back to her charge in the

same circuitous and stealthy manner as she left it. If

the feeding-ground is at some distance from the nest,

the female performs the greater part of her journey
on the wing ; and she displays no small finesse both

in rising when she departs, and in alighting when she

returns. On her departure she runs crouching for a

considerable distance, and then rises and flies back

over the nest, and wheels and counter-marches several

times before she goes off. On her return she prac-
tises the same manoeuvres reversed, flying over the

nest to some distance, and running to it after she has

alighted. The male, though seldom seen unless when

danger threatens, is always on the watch, except early
in the morning and late in the evening, which are his

feeding-times. He watches the female and the eggs

during the night, which is rather an easy task, as there

are but few enemies abroad on the plovers' ground
then. In the absence of the female during the day,
his watch is a little more severe, as crows are very

apt to come prowling over the moors iu quest of
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eggs or of nestling birds. It costs the bird no small

share of artifice to get rid of the crow, because the

crow does not seek the bird but the nest ; and where

crows, whether the hooded or the carrion, are

numerous, they destroy many of the eggs. From

quadrupeds there is little to fear ; but if a dog hap-

pens to pass, stratagems are immediately resorted to.

The bird takes the wing, and alights near the dog,
but always in a different direction from that in which

the nest is situated. If the dog gives chase, as is

always done by a strange cnr upon the moor, the

bird rises and flies a little way, then alights, and runs

with drooping wing as it' crippled. The cur is always
close upon the game, but never comes up with it ;

and if he persevere, the sport is continued till he is

drawn to a distance from tiie nest, and at the same
time quite exhausted. Then the bird whistles loudly
to his mate, announcing that all is sate ;

and after

wheeling round and round the enemy, as if in deri-

sion, dashes back to his watch-tower.

As is the case with those of all ground birds, the

young, when they break the shell, are covered with

down. At first they cannot run to find their own
food as the young gallinidae do ; and one can easily
see the reason ; the food of the gallinidae is found in

the place where the nest is, while that of the plover
is always at some distance. Both parents feed them
when they are in this early and helpless stage ; and
after they are able to run, which they are long before

they can fly, both parents watch them, and entice

off the enemy by manoeuvres similar to those already
noticed. It is generally said that the shepherds' dogs
on the hill occasion no alarm to the plover, or indeed
to any of the birds that nestle there.

It is generally said that the plovers moult twice in

the year, the chief moult in the autumn, and a less

one in the spring ; and they certainly do change their

colours at those times. During the great moult they
are both still and silent, and are understood to hide

themselves singly in the snow ; and, as the ground
is then beginning to be moist, worms are much more

easily found than during the drought of summer.
When the new plumaire is complete, the birds begin
to flock and to move off to their winter-quarters ; and
as they do this by stages, and feed well by the vvav,

they are very fat and excellent eating.
THE DOTTEREL PLOVER (C. morincUus'). Both

the common name of this bird, and the specific

one, imply that it is
" a little fool," and, in those

places where the birds are well known,
"

as stupid as

a dotterel" is a character very often bestowed upon
those who are not over-burdened with wisdom. The
name does not apply to the bird in all its localities.

When the birds flock they are an easy prey to the
fowler

; but when they are upon the breeding-grounds,
they are not only not easily captured, but very rarely

seen, so rarely, indeed, that though analogy led to

the conclusion that thousands of them must have been
somewhere in the upland wilds of Britain ever}' year,

yet the birds or the eggs have been very rarely found

upon the breeding -grounds, and that only of late

years.
The upper parts of the dotterel are blackish-ash

colour clouded with greenish, having a dull metallic

gloss, arid the margins and tips of the feathers red-
dish. The top of the head is dark grey ; the streak
over the eyes white ; and the front and cheeks white
dotted with black. The breast and flank are reddish

white, with a broad band of black on the former, and

the rest of the under parts are white. The quills

have black tips. The bill is black, and the feet are

greenish. As is the case with the common plover,
the dotterel is subject to very considerable seasonal

changes of colour. As in that bird, the description

usually given is that of the winter plumage after the

autumnal moult ; because, although the birds are

seen in vast flocks in this winter dress, it is rare to

get a sight even of one in the nuptial plumage, which
is that by which the bird ought to be described. We
believe it was first seen in this nuptial, or summer

plumage, in Siberia, and, as systematic naturalists are

always far more anxious to find a species than to

establish a truth, it was called the Siberian plover
(C. Siberica). In this plumage it has the front and
cheeks white without black spots, the occiput black,

the hind neck and sides of the neck ash colour, and
the middle of the belly black. The length is nearly
nine inches, and the weight, especially when the birds

flock in autumn and winter, is considerable as com-

pared with the lineal dimensions, the weight being
then about five ounces.

It is probable that the greater number, if not the

whole of these birds, quit Britain for warmer climates

during the winter ; and they make their appearance
upon the low and cultivated grounds of the south of

England, and the central part of Scotland, nearly at

the same time, in the early part of April. They con-

tinue coming for several weeks. Their halt is not

upon the very richest grounds near the sea, but

rather on the cold upland ones which are nearer the

moors. At that season they are in packs rather than
in flocks ; and these packs keep augmenting for some
time ; after which they gradually melt away, though
some linger till nearly the beginning of June. They
do this in the south as well as the north, if the place
where they linger is near an extensive and dreary
moor, which would lead one to suppose that they
breed in all parts of the country where they can have
sufficient hiding, upon the heath-clad downs in the

south of England, as well as the secondary ridges of

the Grampians in Scotland ; but, as we have said,

their manners on the breeding-grounds are every-
where so hiding, that there is great difficulty in find-

ing them out. One may pass a cold height, half

hassock and half mire, where hundreds of them may
be, without the slightest chance of seeing one. The

eggs are very similar to those of the plover, and

arranged in the same manner, only they are consider-

ably smaller. The appearance of the young in their

early stage is very little known.
That dotterels breed not only on the southern

slopes of the Grampians, but pretty generally in the

Scottish mountains, is proved by the fact of their

having a Gaelic name. Nor is it a little remarkable
that this name should embody the same charge of

folly which is implied in the common English one.

It has an addition, however, which points to the

places in which the nests of the birds are most likely
to be found. The name is An tamadan mointich,

which literally means " the fool of the peat-bog."
Now, these peat-bogs always lie upon the first slopes,

very generally where the water parts to run different

ways in the hollow between two mountains. Very
generally these bogs receive a considerable supply of

water even in the most dry time of the year, and

they are thus in a great measure proof against the

visits of man or quadrupeds. The summer is warm

upon them, however, in proportion to their elevation.
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and thus they abound with those small animals which

serve as food for the dotterels and their broods ; and,

from the peculiar nature of the places, the birds

breed in safety as well as secrecy. The length of

the incubation, and the economy of the breeding-
time generally, are not known. They return to the

low country in the month of September, and then

they are in numerous flocks, which keep very closely

together. Even then, however, they appear upon
the bleak and bare places rather than the fertile

ones ; the lower moors, on the secondary ridges of

hills, in Scotland, and the downs and other sheep-
walks in England. At this time .they are very fat,

und excellent eating. In Scotland they are not much
attended to as game ; but the case is different in

England, especially in Norfork, where they appear
in great numbers, and afford sport for six weeks or

two months. On these occasions they show very
little fear, and do not move far from the enemy, though

they keep up such a succession of rising and alight-

ing, that it is not easy to come close up to them.

One may come upon the flock on the ground close

to each other ; but, even if one comes near, the whole
do not rise ; the near ones rise, fly over the rest, and

alight in front ; and this may be continued to the

edge of the common, or other pasture, the birds

apparently taking the matter very easy, but con-

triving to keep at nearly the same distances. If

followed to the verge, the whole rise, and traverse

the common in another direction, but in the same

provoking manner ; and one may follow them thus

for a whole day, always near, but never reaching.

They play the same sort of game with a dog, only

they play it more rapidly. They let him almost into

the flock, then they take the air at very low flight

all round him, and he is quite at a loss to which side

to turn. Thus they teaze him, till he is quite worn

out, by always leaping and snapping at a bird which

nearly touches his nose, but of which he is never able

to get hold.

Fowling-pieces are far more successful, as it does

not appear that their instinctive resources are ca-

pable of affording them any protection against these.

They fly very close, so that the most bungling marks-

man may make more of the value of his powder, and,

by the time that he loads, they will have alighted
close at hand, and be ready for another shot. A
large flock on a wide down may thus be followed for

a whole day, and a great number of them obtained.

On foot the sport is rather fatiguing ; and the best

way is for two to go in concert on ponies, with

assistants to pick up the birds. The gunners take

the flock right and left ; and when the one fires, he
turns them on the other, who gets an equally good
shot. This may be continued for any length of time,
if the flock is sufficiently abundant, and, even if the

birds attempt to make off, they may be brought back

again. In November they disappear even from the

south of England, and they leave Scotland sooner ;

but where they go, until their reappearance in the

spring, is not satisfactorily known, though probably
not farther than the south of Europe. In summer,
dotterels are very abundant in the wild places of

Russia, where they nestle and rear their broods ; and
when the moult is over, and all are vigorous, a retreat

for the winter is made to the south-east of Europe
and the south-west of Asia. The manner of their

migratory flight, and the time of the day or night at

which it takes place, have not been observed.

THE RING PLOVER (C. hiatincla}. This is another

British species, by no means rare, but peculiar in its

localities, and thus not generally seen. It is a bank

bird, frequenting the flat shores of the sea, and the

barren accumulations of debris in the estuaries of the

larger rivers, which places it never quits, summer or

winter. It runs along the sand and gravel with

much rapidity ; and is arj ornamental bird upon
places where, with the exception of a few running
birds, few living creatures are apparent. It is indeed
one of the few birds that resolutely inhabit the

boundary between sea and land all the year round.

The ring-plover is a small bird compared with the

common plover, or even with the dotterel. The

length is about seven inches, and the stretch of the

wings about sixteen. The male bird, when in the

summer or breeding plumage, has the upper part
brownish-ash ; the lower cheeks are black, passing

up to the base of the upper mandible ; and between
the black and the ash-colour, on the crown, there is

a band of white passing over the forehead and eyes ;

and between this white and the a^h-colour, again,
there is a three-cornered patch of black, with an

angle directed to the front and one toward each eye ;

the chin is white, and the white there goes back in

a point under the black almost to the nape ; all the

under parts are pure white ; but there is a broad

gorget of black on the neck, immediately above the

breast, passing into a narrow black collar on the

hind neck ; the greater wing-coverts have white

tips ; and the quills, which are dusky black, have a
white spot upon each, the whole forming a bar across

the wing when closed ; the tail is dusky brown, with

the exterior feathers and the tips of the rest white,
and each feather is pointed or wedge-shaped at the

tip. The female has the collar less bright and de-

fined, more white on the wings, less on the forehead,
and hardly any brownish tinge in the ash-colour of

the upper parts.
This is almost the only land bird which remains

upon our lonely beaches in the warm season. It is

its plaintive whistle that we hear as we approach the

margin of the sea on a sultry day ; and if we happen
heedlessly to place our foot on a few eggs, almost the

colour of the sand, they are the eggs of the ring-

plover. There is not the least vestige of a nest, or

even a hole scratched in the sand. They are on the

bare surface, and on sunny days the bird leaves them
the whole day over ; but she sits at night, and also

during the day if it rains. When surprised upon her

eggs, she cannot get to a distance by stealth as the

common plover does ; but she turns and doubles so

very quickly and so many ways, that if her very first

movement is seen it is not difficult to find the eggs.
Her instinct appears to be to draw attention to herself;

and, while she plays off her little arts for this purpose,
she utters a feeble and wailing complaint. If you
follow her, she will lead you to a considerable dis-

tance from the nest, and then take the wing and fly

off in a different direction ; but, if you watch her, you
will find that she runs to the nest as soon as she

alights, though still net in one straight line.

Ring-plovers pair in May, and the young are

generally hatched at the season of greatest heat,

when the sand near the high-water mark -is almost

alive with little animals. The young run fast the

instant that they come out of the shell, but they are

then covered with down, and some time elapses be-

fore they get their flying feathers and are able to
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take to the wing. They arc, however, able to find

their own food. In the pairing time each pair is

solitary, and till the young are feathered and the old

have moulted each bird lives solitary ; but after this

they assemble in little flocks, and mingle with the

stronger birds oF the same order, which resort to the

shores in autumn and winter. Climate appears to

have no effect on the colours of these birds. They
are common on all beachy shores, as far to the north

as Greenland ; and, wherever they are found, their

colours at the same season are the same.

THE KENTISH PLOVER (C. Cantianus]. The haunts

and the habits of this species, in so far as the latter

are known, bear some resemblance to those of the

ring-plover, and on this account the two have been
confounded. Their sizes, their forms, and their

colours are, however, all so different that they are as

decidedly distinct species as birds can be. The
Kentish plover is nearly an inch shorter than the

ring-plover, and the form of its body is much more
slender and elegant. The tarsi of the Kentish are

longer and stouter, and the wings are proportionally
shorter. The colours are also different both in the

naked parts and in the plumage. The ring-plover,
under all its changes of plumage, whether with age
or with season, has the tarsi, the toes, and the

basal half of both mandibles yellow : in the Kentish

plover these are always quite black. There is no

gorget and collar of black on the Kentish plover, but

merely a patch on each shoulder, ragged at the mar-

gins, and not meeting each other either before or

behind. The black under the eye and the white

over it are both broken, and the black patch on the

forehead is small and irregular, and the top of the

head is rust colour. The white on the under part is

still more pure, and glossed with a racy lustre on the

middle of the belly. The upper part too has a red-

dish tinge, and not a brownish one. The colours of

this bird are what may be called simple ; but s-till it

is one of those instances in which the simplicity of

nature outdoes all the elaborateness of art ; for all

the art of the chemist cannot prepare a pigment that

will come nearly up to the intense white on the under

part of this bird, and no gloss of art can imitate the

racy bloom upon the bell}'. The ring-plover is a

pretty bird certainly, and it is interesting from the

times and the places of its occurrence ; but, in point
of beauty, it is nothing to the Kentish plover.

The grounds, the numbers, and the geographical
distribution of the two birds are fully as different.

The ring-plover is found chiefly upon the sand ; the

Kentish among gravel ; the one is abundant and dis-

tributed into very cold latitudes ; the Kentish plo-
ver inhabits peculiar places of the warmer shores of

Europe, and only uhere there is a run of the tide.

It is not abundant any where, and in England it is

very rare and very local, being met with only on
some of the coasts of Kent and Sussex, more readily
on the shingly beaches about Sandwich than any
where else. It is the white-fronted plover of Meyer,
and the shore plover of Bechstein ; but, as is the case

with many other birds, the continental naturalists

appear to describe it in its winter plumage, in which
we believe it has never been seen in England. It

may migrate in the winter, though we believe it is

not very usual for birds that deposit their eggs nest-

less on the low and warm beaches to migrate in the

winter, though many, which winter on these beaches,
have a northward migration in the summer. The
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Kentish plover, like the ring, makes no nest, but

places its eggs on a smooth dry place among the

shingle. They are four in number, of smaller size

than those of the ring-plover, paler cream colour in

the ground, and marked with small spots and streaks

of black. Little is known of the habits of these birds

in the nesting time, and indeed the eggs are but sel-

dom seen, on account of the rarity of the birds and
the similarity of the eggs to many of the pebbles
around them. It is probable, however, that the female
follows the habit of the genus, in leaving her eggs to

the heat of the sun upon clear days, and sitting in

the night and during rain. The young run about as

soon as they come out of the shell, and immediately
find their own food, but some time elapses before

they can
fly.

This bird agrees so perfectly with the

ring-plover in the greater part of its habits that ana-

logy would lead to the conclusion that it is a resident

bird in winter, as well as in summer ; and the reason
of its not being observed in winter may be the absence
of observers from the stormy places which it inhabits

at that inclement season.

The species which we have enumerated comprise
all the plovers, both general and local, that are to be
met with in any part of the British islands. They
form but a small fraction of the whole genus, of which,
as we have said, there are species in every part of

the world. The manners of the whole are so much
alike, however, that very brief notices of a few of the

others will suffice. Africa is a great plovers' country,
from the dryness of the surface at one period of the

year, and the heavy rains at another.

CROWNED PLOVER (C. coronatus). This is a South
African species, and among the largest birds in the

whole genus. It measures a foot in length. The
upper plumage of the body is greenish-brown ; the

top of the head black, surrounded by a circle o.

white ; the chin is black, and so are the quills ; and
the greater coverts of the wings are white, and the

tail-leal hers whitish, crossed by bars of black; the

front of the neck is grey, and the breast russet, waved
with greenish and dotted with black ; the bill and
feet are reddish.

This species belongs to a sort of subgenus, the

chief part African, which differ considerably from the

characteristic plovers, whether we take the type of

the common plover as shifting its abode with the

seasons, or that of the ring-plover as remaining on
the same ground all the year round. The members
of this group, instead of having the scales on the

tarsi more or less reticulated, as they are in the typi-
cal plovers, have them escutcheoned in a manner ap-

proaching those on the gallinaceous birds. Their
colours are also much more broken than those of the

typical plovers. They are found through the whole

length of Africa, from the Cape of Good Hope to

Egypt. This difference in the character of the feet,

and also in the colour, indicates a difference of habit,

a less aquatic one than that of the true plovers, though
they never go into the water beyond the naked part
of the legs ; but the precise nature of this difference

is not known, as the habits of these birds have not

been studied with any thing like attention. We
shall just name one or two of the others which have
these characters.

BLACK-HEADED PLOVER (C. mclanocephalus).
This species occurs in Egypt and also in the central

parts of Africa. It measures eight inches in length.
The upper part is blackish, and so is the eye-streak,

H H
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which is very broad, and the top of the head. A
narrow streak above the eye, the front of the neck,

and the breast, are very pale russet. The coverts of

the wings are whitish ash, and the quills mottled black

and white. The tail-feathers are bluish, with the tips

of the external ones black and white. All the under

part from the breast is white. The bill is blackish,

and the feet bluish. In the breeding season the male

acquires a black gorget, but loses it when that season

is over.

SPUR-WINGED PLOVER (C. spinosus). This species
h* African, and about eleven inches in length. As
the specific name imports, the turn of the wing is

armed with a horny spur. The Supper plumage is

reddish brown. The head greenish black, and fur-

nished with long thread-like feathers. The throat,

breast, quills, and tips of the tail-feathers are black.

The sides of the neck, the larger coverts of the wings,
and the belly, are yellowish white. The spur is

whitish, and the bill and feet black. The neck of the

female is whitish.

HOODED PLOVER (C. pileatus}. This is also an

African species, measuring about ten inches in length.
The upper parts are reddish grey, the head dark,

and a band down each side of the neck ; the chin

also has a black band passing round the throat ; the

nape is white, the quills and tips of the tail-feathers

are blackish ; all the under parts are white, sometimes

streaked with dusky on the foreneck and breast ; the

bill, and a naked membrane in front of the eye-brow,
are yellow ; the feet are red.

Those of this peculiar type are not exclusively
confined to Africa; there are some in South America,
one of which is the

CAYENNE PLOVER (C. Cayanm), Although this

one is named the Cayenne plover, it is more of a

Brazilian bird, Brazil being much more a ploverian

country than Cayenne. It is a bird about nine inches

long ; the upper part is blackish, mottled with grey
and white on the mantle. There is a broad band of

black in front of the eyes, and a breast-plate of the

same ; a large patch of grey, margined with white,

covers the occiput ; the tail-feathers are white with

black tips ; there are red spurs to the wing ; the bill is

black, and the feet orange ; it will be perceived that,

except in size and colour, this bird bears a strong
resemblance to the spur-winged plover of Africa.

Specimens of this group also occur in Asia, one of

which is the

WATTLED PLOVER (C. bilobatus), which is a native

>f India, and measures about ten inches in length.
The upper plumage is yellowish grey ; the top of

the head black ; there is a white spot behind the eye ;

a white band across the coverts of the wings, the

quills black, the lateral tail-feathers white, and a black

bar across the others ; the bill and feet are yellow,
and there is a painted wattle or membrane of the same
colour pendent from each angle of the gape.

There are other plovers of Africa which have not

the characters of the group which we have been

noticing, and they are generally of a smaller size.

Among them we may mention the

DOUBLE-COLLARED PLOVER (C. bitorquatus}. It

is about seven inches in length, the same size as our

collared plover, but rather a more showy bird. The

upper parts are brown, glossed with metallic reflec-

tions ; a white band passes over the forehead, the

eyes, and the nape ; the neck is grey, with a black

collar, then a white, and below that another black

one, extending partly on the breast ; the outer tail-

feathers and all the under parts are white.

There are various species of plovers in Australia,
which are generally of rather small dimensions, and

appear in their habits to follow the ring-plover rather

than the common plover.
RED-CAITED PLOVER (C. pyroccphalus). This is

seven inches long. The upper parts are browni-.li

grey ; the top of the head bright brownish red, with a

band of white on the forehead ; the lower coverts are

brown with white shafts, and the middle ones are

mottled with grey and white ; there is a half collar of

red on the neck, and a gorget of black on the breast,
and the space between these, and also all the under

parts, are white ; the bill is black and the feet

reddish.

The islands of the Eastern Archipelago, and near
the remote isles of the Pacific, have their plovers,
but they do not appear to differ from the other plovers
of warm countries in any essential point.

America, north, south, and central, contains a great
number of plovers ; those of the north bearing a very
considerable resemblance to the ones with which we
are acquainted in Europe. The common plover of

Europe, which is indeed a plover of many parts of

the world, is by no means rare in North America ;

but as its appearance and manners are nearly the

same every where, to repeat either would only he

occupying space without any corresponding advan-

tage. It seems, however, that this species is con-

siderably mo^e migratory in America than it is in

Europe, just as it is more migratory in continental

Europe than in the British Islands. But this might
be expected, because all birds are more migratory in

North America than they are in the corresponding
latitudes of Europe. The mountains there are not
well adapted for being the summer retreat of birds,

especially stilt birds, which, though they are never in

the water, always like to be near it, and therefore the

summer migration, which is an upland migration with

us, and may be north, south, east, or west, according
to circumstances, is a latitudinal migration in America,

always to the north ; and the greater number of the
stilt birds which make their appearance in the United
States during the winter, pass the summer northward
of the St. Lawrence and the great lakes, where the

marshy country, and the dry and warm season, are

remarkably well adapted to their habits. Those

plovers, which may be said to be properly American
birds, are not quite so migratory, though they also

shift their ground a little with the seasons. We shall

notice a few of them.

WILSON'S PLOVr

ER(C. WUsonius). According to Wil-

son, by whom it was first observed,
" This bird very

much resembles the ring-plover, except in the length
and colour of the bill, its size, and in wanting the yellow
eyelids. The males and females of this species differ

in their markings, but the ring- plovers nearly agree.
We conversed with some sportsmen near Cape May,
who asserted that they were acquainted with these

birds, and that they sometimes made their appearance
in flocks of considerable numbers, others had no

knowledge of them. That the species is rare we
were well convinced, as we have diligently explored
the shore of a considerable part of Cape May, in the

vicinity of Great Egg Harbour, many times at dif-

ferent seasons, and had never seen them before.

How long they remain on our coast, and where they
winter, we are unable to say. From the circumstance
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of the oviduct of the female being enlarged, arid con-

taining an egg half grown, apparently within a week
of being ready for exclusion, we conclude that they
breed tliere. Their favourite places of resort appear
to be the dry sand-flats on the sea shore. They
utter an agreeable pipe note. This species is seven

inches and three-quarters in length, and fifteen and a

half in extent ; the bill is black, stout, and an inch

long, the upper mandible projecting considerably over

the lower ; front, white, passing on each side to the

inaudible ; the eye is bounded by a band of black

of equal breadth ; lories, black ; eyelids, white ; eye,

long, large, and dark ; from the middle of the eye
backwards the stripe of white becomes duller, and

extends for half an inch ;
the crown, hind head, and

auriculars, are drab olive ; the chin, throat, and sides

of tin; neck, for an inch, pure white, passing quite
round the neck, and narrowing to a point behind ;

the upper breast below this is marked with a broad

band of jet black ; the rest of the lower parts, pure
white ; upper parts pale olive drab ; along the edges
of the auriculars and hind head, the plumage, where
it joins the white, is stained with raw terra sienna ;

all the plumage is darkest in the centre ; the tertials

are fully longer than the primaries, the latter brownish

black, the shafts and edges of some of the middle

ones white ; secondaries and greater coverts, slightly

tipped with white ; the legs are of a pale flesh-colour
;

toes bordered with a narrow edge ; claws and ends of

the toes, black ; the tail is even, a very little longer
than the wings, and of a blackish olive colour, with

the exception of the two exterior feathers, which are

whitish, but generally the two middle ones only are

seen. The female differs in having no black on the

forehead, lories, or breast, those parts being pale
olive."

THE KILDEEII PLOVER (C. vocijcrus), is a very com-
mon species in North America, and makes itself

known by its cry, which resembles the sound of the

name popularly given to it. In the depth of winter,

when the ground is covered with snow, it resorts to

the sea-shore, where, indeed, it is found at all seasons

of the year. No sooner, however, have the rivers

broken up, than its shrill pipe is again heard, some-
times roaming to considerable distances from its fa-

vourite localities, at others skimming the surface of

the sea coast, or exploring the watery flats and mea-
dows on foot. The newly- ploughed fields, bare flats

which contain shallow pools, dry sandy fields near

the sea shore, are its favourite haunts on the advance
of spring ; and about the beginning of May it chooses

to breed in some of these latter situations. It is not

over particular in the construction of its nest. It is

a mere hollow, lined with any materials as are most

conveniently come at, such as bits of sticks, straw,

pebbles, or earth. Indeed, in some instances, it has

been found to dispense with a nest altogether, and to

bring forth its progeny on the bare ground. The
eggs are generally four in number. They are of a

yellowish clay or vivid cream colour, thickly dotted

over with spots of black. Their size is uncommonly
large in

proportion to the size of the bird, measuring
fully an inch and a halt in length, and rather more
than an inch in breadth. They taper to a narrow

point at one extremity. During the breeding season

they exhibit much anxiety and alarm for the safety of

their progeny. At this season they may be seen
now floating about, high in air, now approaching the

surface of the earth, then skimming the surface of the

ground, then limping about on one foot as if they were

lame, the while uttering the most clamorous, piteous,
and incessant cries of Kildeer, Kildeer. The instant

a person approaches, his ears are assailed with a con-

tinuous strain of this harassing noise, and, if his object
seems to be to search out the nest, the birds flutter

about near to his person, continuing this annoyance
till he is generally obliged to abandon his search.

On these occasions they betray much cunning in never

alighting near the particular spot where the nest is

placed. In the spring and fall of the year, these

cries are often heard in the night, more especially in

moonlight nights ; and, from the circumstance of their

flying abroad in the dark, it is probable that they see

better at these times than most of their tribe. Worms
are understood to be their principal food ; and, as

there is a species of these which rise to the surface

of the ground during the night, it is extremely likely
that this is their principal inducement to be abroad at

this season.

The Kildeer is much more common in the southern

states in winter than in summer. In South Carolina

the}' are very numerous in the months of February
and March, in the rice-fields, and not unfrequently
around the planter's yards, where the negroes fre-

quently amuse themselves in catching them with a

line, having a crooked pin baited with a worm at-

tached to the end of it. Their flight resembles that

of the tern, but it is more powerful ; and they often

soar aloft to a great elevation in the air. The}' have
a semi-aquatic habit, and are very fond of walking in

shallow pools of water, and also of bathing them-
selves in the summer months. They are strong and

vigorous in the wings, and can run with astonishing

rapidity. In this exercise, as well as in walking or

standing, they carry the body in a stiff horizontal

position, which gives them the appearance of a well-

drilled recruit standing at attention. Their flesh is

not generally considered as very delicious food ; but

in autumn, when the birds become fat, it is not at all

contemptible.
In the drought of summer these birds frequent the

channels of brooks and small streams, where they
feed upon small aquatic insects. They resort to the

sea-shore at the beginning of autumn in small com-

panies, seldom more than ten or a dozen being ob-

served in one flock. They then become more silent,

and also more difficult to be approached.
Its size is ten inches long, and about twenty inches

in the stretch of the wings. The bill is black ; the

frontlet, chin, and the ring round the eye, are white ;

the front of the crown and the auriculars, from the

bill backwards, are blackish olive ; the eyelids are

bright scarlet ; the eye is very large and of a deep
black ; from the middle of the eye backwards, there

is a stripe of white ; there is a broad band of black

round the lower part of the neck, and under that

there is a band of white, followed by another round-

ing band or crescent of a black colour ; the rest of

the lower parts are pure white ; the crown and hind

head are light olive-brown ; and the back, scapulars,
and wing-coverts, are of the same colours, skirted

with brownish-yellow ; the primary quills are black,

streaked across the middle with white ; the rump
and tail-coverts orange ; the tail is of a tapering form,
and of a dull orange colour, crossed near the end
with a broad bar of black, and tipped with orange ;

the two middle feathers nearly an inch longer than

the adjoining ones ; the legs and feet are of a pale
H H2
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light clay colour. The tertials, as is usual in this

tribe, are very long, reaching nearly to the tips of

the primaries. The exterior toe is joined by a mem-
brane to the middle one, as far as the first joint.

BLACK-BELLIED PLOVER (C
1

. apricurius). This

species is, in some of its characters, intermediate be-

tween the plovers and the lapwings, but still its habits

are more those of a plover. It is rather a large bird.

It is twelve inches long, and twent3
r-four in the stretch

of the wings. The bill is an inch and a quarter in

length, of a black colour, thick, and deeply grooved
on the upper mandible

;
the head and globe of the

eye are uncommonly large, the latter is of a deep
bluish black colour ; the front is white ; the top of

the head and the hind head are black, spotted with

golden yellow ; the back and scapulars are dusky,

sprinkled with similar golden orange spots, mixed
with other spots of white ; the breast, belly, and vent,

are black, and the sides of the former are whitish ;

the wing-quills are black, and the middle of the shafts

white ; the greater wing-coverts are black, lipped
with white ; the lining of the wings are black ; the

tail is alternately barred with blackish and pure white ;

the tail-coverts are pure white ; and the legs and feet

are of dull lead colour. The outer toe is joined to

the middle one by a broad membrane ; the hind toe

is uncommonly small.

These birds require a considerable length of time

to acquire their colours, and consequently they are

found in various states of plumage. At first the breast

and belly are white, but this colour gradually appears
mottled with black, until latterly the bird assumes an

entirely black colour. The spots of orange or golden
on the crown, hind head, and back are white at first.

In every stage of the plumage the species is distin-

guished by the large size of the head and the thick-

ness of the bill.

It is most frequently met with in the mountains of

Pennsylvania late in April, frequents the countries

towards the mountains, and seems uncommonly fond

of the newly-ploughed fields, where it constructs its

nest of the most simple materials slightly woven

together. The eggs are four in number, of a bright
olive colour, sprinkled with black, and are uncom-

monly large for the size of the bird. They have

often two broods in the same season. They are very
clamorous during the breeding season, and exceed-

ingly shy and watchful. Winged insects, worms,

grubs, and different kinds of berries, of which latter,

the species called the dew-berry, they are particularly
fond. They resort to the sea-coast, taking their

j'oung with them, where they are joined by vast

multitudes just returned from their breeding places
in the north. They remain about the sea-shore until

the beginning of November, when they take their

departure for the south.

There are a good many more species of plovers in

various parts of the world, and it is probable that

there are not a few hitherto undiscovered. It is not

necessary, however, to notice any more, as the spe-
,cies of which we have given the outline reach all the

varieties of character that are to be met with in the

. genus.
PLUM is the Prunus domcstica. of Linnaeus, a

domesticated fruit-tree, of which there are many varie-

ties. They belong to the natural order liosaceee,

;and in no other instance has the effects of cultivation

been -more conspicuously exemplified than in the im-

provement of the wild sloe of our wood? and hedges.

PLUM PODOCARPUS.
In the wild state the fruit are small and austere ; in

their cultivated condition they appear as the luscious

green gage, and as the ample magnum bonum, with

numberless varieties more or less approaching these

in quality and size. The different sorts are propa-

gated by grafting or budding on the common plum
stock raised from seeds, or the Brussels plum stock.

PLUMBAGINE.E. A small natural order com-

prising three genera, viz., Statice. Armeria, and Plum-

bago, and of these genera there are eighty-two species.

They are low shrubs or herbaceous plants with showy
red or blue flowers. All the Statices and Armerias
are well worth cultivation, as they enrich every floral

collection in which they have a place. The different

species of Plumbago are remarkable for the acridity
of their juices. The thrift (Armeria), and the sea la-

vender (Statice), are like the plurnbagines very orna-

mental plants, but they differ greatly from them in

their properties. They are bitter, tonic, and astrin-

gent. Statice Carolinaria is said to be one of the

most powerful astringents known. The root is the

part employed, and is much used by some medical

men. in America. Plumbago Capcnsis is a handsome

free-flowering greenhouse plant, and thrives in any
rich soil ; the Statices are mostly hardy plants, and
succeed in the open ground.
PLUMIERA (Linnaeus). A genus of evergreen

trees and shrubs, chiefly natives of South America.
The flowers are pentandrous, and the genus belongs
to Apocynece. The species are fine ornamental stove

plants, thriving in any light porous soil. They require
to be kept dry when not growing freely, which causes

them to flower abundantly.
PNEUMODERM A. A naked molluscous animal,

described by Peron in Freycinet's expedition to

Australia ; only one species is known, and it is classed

between the genera C/ioand Phylliroe.
PNEUMORA (Thunberg). A genus of ortho-

pterous insects, belonging to the section Saltatoria,
and family LocustidaB, having the legs much shorter

than the body and slender, the thorax small and

bipartite, the abdomen very large, and bladder-like ;

whence the name of the genus, which signifies air.

The species are few in number, of moderately large

size, and confined to Southern Africa, where they
are found on different plants in September and
October.

POA (Linnaeus). A genus of useful agricultural
I plants, and of which our finest pastures are formed.
1

They are chiefly natives of the northern hemisphere,
i and with other grasses clothe the hills as well as

the valleys of every temperate clime. Thirteen spe-
cies arc found in Britain.

PODALYRIA (Lambert). A genus of hand-
some conservatory or greenhouse plants, natives of

the Cape of Good Hope, belonging to Leguminosa:.

Although named after Podalirius, one of the mytho-
logical sons of ^Esculapius, none of the species are

medicinal. They are propagated by cuttings.
PODANTHES (Haworth). A genus of under-

shrubs, natives of the Cape of Good Hope, bearing

pentandrous flowers, and belonging to the natural

i

order Asclepiadca;. This genus is nearly allied to

| Stapclia, and required to be kept in dry porous soil,

and cautiously watered,
PODOCARPUS (Heriticr). A genus of ever-

green trees, mostly natives of south-eastern Asia.

The flowers are monoacious, and the genus belongs
!
to Coniferec. Several species of this genus have been
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introduced into our greenhouse collections, where

they thrive in a mixture of loam antl moor-earth,
and may be increased by cuttings. The Chinese

species are pretty hardy, and promise to be accli-

mated so as to stand in our shrubberies.

PODOPHYLLACE^E. A small natural order of

plants, consisting of t\vo genera, \\z.,Podop/iyllum and

Jeffersonia, of each a single species. They are erect

plants, growing in damp shady places, with stamens
twice as many as the petals ; the oviary single, the

stigma thick and sub-peltate, and the seeds indefinite.

The genera are North American plants. Their roots

are said to be cathartic, their herbage narcotic and

poisonous, and their fruit eatable, but far from plea-
sant. Podophyllum peltatum is the wild lemon or

may-apple of the colonists, and its root, whether in

decoction or powder, is a valuable aperient, being
one of the most safe, easy, and certain known. The
plants are increased by division.

PODURID^E (Leach). A family of apterous
insects, belonging to the order Thysanura, Leach ;

the head is distinct from the thorax, bearing two fili-

form antenna? composed of four simple joints, or with

the last of these joints articulated, the parts of the

mouth small, mandibulated, the legs six in number,
and the abdomen terminated beneath by a forked

appendage, applied, when at rest, along the underside
of the body, and serving for leaping. These insects

are of small size, they are very active in their move-
ments, and are generally found in damp situations

under stones, decayed leaves, &c., or beneath the

bark of trees. Other species are found upon the

surface of standing water, where they are, neverthe-

less, enabled to execute their leaps. They are some-
times found upon the snow, and occasionally they
assemble together in considerable numbers, looking
like a small heap of gunpowder when seen at a
little distance ; when alarmed, however, the entire

mass skips off, and soon entirely disappears. It is pro-
bable that they feed upon decaying vegetable matter.

These insects are oviparous, and undergo no meta-

morphoses, quitting the egg under the shape which

they retain through life, they grow rapidly, arid change
their skins. De Geer observed some of them in

Holland in a living state, at the time of the greatest
eold, their eggs being near them, the latter were of a

yellow colour, which became dark red when they
were nearly ready to hatch. The young ones, when
first hatched, carry their tails stretched out behind.

The aquatic species were also observed by him to be

able to survive their removal from the water but a

very short time ; whence it is most probable that the

aquatic species are different from those found upon
land. About twenty species have been described as

belonging to the genus Podura, including the Podura

pliunbea, Linnaeus, of a leaden colour, found under

stones, but never met with in society ; Podura aqua-
lica, Linnaeus, found in quantities upon standing
waters ; P. nivalis, found upon snow and in woods.
The genus Smynthurus com prises those species which

are of a globular form, and have the terminal joint of

the antenna" annulated. The type is the Smynthurus
fuscus, Latreille, found in moist woods.

Mr. Templeton has published a valuable Mono-
graph upon the Irish species of this family in the

second number of the Transactions of the Entomo-

logical Society.
PCECILUS (Bonelli), A handsome genus of

coleopterous insects, belonging .to the section Pen-

lantern, family Carabidee, and sub-family Harpalides ;

the body is of an oblong and depressed form, the wings
sometimes short, the thorax narrow at the base, the

labrum short, truncated mandibles ; with small teeth at.

the base, third and fourth joints of maxillary palpi of

equal length. These are very active insects, which
make their appearance in the early sunshiny days of

spring and summer, when they may be seen running
with great quickness about footpaths. The type is

the Cavabus cup-cus, Linnaeus, a very abundant spe-

cies, of a fine coppery-green colour; there are several

other British species.
POINCIANA (Linnceus). A genus of beautiful

East and West Indian shrubs, or small trees, belong-

ing to LeguiuinoscE. It is called by the colonists

Barbadoes flower-fence, and is a highly ornamental

plant as well in foliage as in flower. They require
the strong heat of a stove to flower well, and may be

raised from cuttings or from imported seeds.

POISON OAK is the Rhus toxicodendron of Lin-

naeus, a hardy trailing plant, long ago introduced
into our gardens.
POIVREA (Commelin). A genus of herbs and

climbers, bearing fine flowers, and belonging to Com-
bretacete. The species of this genus was formerly
considered Combretums, but it now forms a section of

that genus, distinguished by having ten stamens and
five angular seeds. Most of them strike root by cut-

tings ; but some of them are so difficult to root, that

thev can only be propagated by root grafting.
POLAN1SIA (Raffles). A genus of pretty an-

nual plants, mostly natives of India. Their flowers

are dodecandrous, and the genus is ranged among the

CapparidacecE.
POLISTES (Latreille). An extensive genus of

exotic hymenopterous insects, belonging to the family
of the social wasps (Vcspidce), and distinguished from
the typical wasps by the more slender form of the

body, the basal segment of the abdomen being smaller

and narrower than the second, the wings are lon-

gitudinally folded, the eyes internally emarginate
or kidney-shaped, and the portion of the internal

margin of the terminal part of the mandibles is shorter

than the basal part, with the clypeus toothed in the

middle.

The habits of these wasps are in many respects
similar to those of the genus Vespa, or true wasps.
Like them they reside together in vast societies, com-

posed of males, females, and neuters, in nests of vari-

able size, containing hexagonal cells. Some of the

exotic species construct these nests of a very strong
material resembling pasteboard, which they also de-

fend by a common envelope. Others, comprising the

European species, form their nests of a more papy-
raceous substance ; and P. gaUlca, which is common in

France, builds its nests on the branches of shrubs,
which somewhat resemble a small bouquet or rose,

and consist of not more than twenty or thirty cells,

which are arranged in a single tier. In some of the

species, however, the cells are of a surprising number,
and arranged in successive layers supported by pil-

lars. It is in the spring that the foundation of these

nests are commenced by the femalet which was im-

pregnated in the preceding autumn. The eggs at

first deposited are destined only to produce neuters,

which assist her in her labours; but towards the summer
she deposits eggs which will bring forth males and
females. At this period several of the cells are found

to be filled with pure honey.
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It is a peculiarity in the nests of the European

Polistes that the cells are not arranged horizontally, but

vertically, which is probably owing to the circumstance,

that, as there is no outward covering to the nest,

the rain would lodge in the cells if they were placed
in an upright position, whereas, when arranged ver-

tically, the rain falls off without resting. The fol-

lowing is a figure of the nest of Polistes Gallica, a

species somewhat smaller than the common wasp,
and of the same colours, and which is interesting on
account of its being the species attacked by the Xenos
Rossii of Kirby.

Some of the species having the second joint of the

abdomen very large, the preceding forming a clavate

peduncle, have been separated into the genus Epipone.
The Vespatatua and nidulans of Fabricius belong to this

genus, the latter of which with its nest and parasite, be-

longing to the genus Chalets, is figured by Reaumur in

the sixth volume of his Memoirs. The nests of these

species are very large, and are suspended in trees, the

exterior of the nest being composed of the most beau-
tiful paper-like material, over which from its fine

polish the rain glides without doing the least damage.
The study of the exotic species of these genera re-

quires much attention, and has hitherto been greatly

neglected.
POLLICIPEDE (Leach). A genus of molluscs,

constituted by the late Dr. Leach, but now considered

only a species of the genus Pentalepcts.
POLYERGUS (Latreille). A genus of ants.

See FOBMICID.S.

POLYGALA (Tournefort). A genus of hand-
some evergreen shvubs, all from the south of Africa,
of perennial herbs, natives of Europe, and a good
many annuals from North America. The flowers are

diadelphous, and the genus belongs to the order to

which it gives a title, viz.

POLYGALACEJG. A natural order of plants,

consisting of six genera and sixty-four species. The
genera are Polygala, Muraltia, Mundia, Securidaca,

Krameria, and Monina. Most of this order are inte-

resting to the lover of plants, as well for the neatness

of their foliage as for their handsome flowers. The

PolygaletE are remarkable for the union oftheir stamens
into a single body, their one-celled anthers opening
with a pore and their irregular petals, one of which
is often keel-shaped, and beautifully bearded. The
leaves have generally a bitter astringent taste, and
the European species are stomachic and stimulant,
and are supposed to possess an influence over the

lacteal secretion of cattle fed upon them ; hence they
have received the name of milkwort. Several of

them are useful medicines ; while one, th P. vene~

nata, a native of Java, is remarkable for the poisonous

qualities attributed to its leaves, which, if only touched,

produce violent sneezing and oppressive faintness.

Monina polt/stachya, is the yal-hoe of Peru, where it

is used as a cure for dysentery. Krameria deviates

more than any other genus in this very natural group
from the normal structure of its associates ; its sepals
are generally four, rarely five ; the stamens four or

three, and single, or but slightly connate by their

filaments. K. triandra is the rhatany, which is a

valuable astringent tonic. The whole are propagated

by cuttings or seeds.

POLYGONACEjE. A natural order comprising
fourteen genera and above one hundred and eighty-

eight species. The knot-wort, the rhubarb, the sorrel

and the dock, which, with other associated genera,
form this type, are herbaceous, rarely shrubby plants
or trees, with knotted stems and branches, simple
alternate leaves, revolute in vernation, dilated sheath-

ing petioles, and acreate stipules. The flowers are

in general united, sometimes separated, and either

solitary or disposed in fasicles or racemes. The

perianth is free, regular, persistent, without sepals,

often coloured with a three to six parted limb. The
stamens are definite, exserted from a torus, lining

the bottom of the calyx ; the filaments are free, the

anthers two-celled, opening lengthwise ; the germen
is superior, one-celled, and contains a solitary ovule ;

the styles are from two to three, and the stigmas simple
or feathery. The fruit is dry and indehiscent, bladder

or nut-like, and often covered by the persistent calyx.

Along with many of the most common weeds which

cover waste ground in every latitude, there will be

found in this type several important officinal and

dietetic plants, the chief of which are the rhubarbs,

the sorrel, and the buck-wheat.

The genera in this order are Coccoloba, Polygonum,
Oxyria, Snmnichia, Tragopyrum, Atraplia.rts, Kumex,

Etnex, Podojrtenis, Triplarin. Rheum, Citlligmnnn,

Eriogonum, and A'amigia.
POLYLEPAS (Cuvier). A genus of molluscs,

belonging to the family Lepidacea, one species of

which constitutes Dr. Leach's genus Scalpellnm.
POLYOMMATUS (Latreille). A genus of but-

terflies, comprising the pretty little blue species so

common in our fields, and belonging to the family
LYC^ENID^E (which see). This is a very extensive

genus, distinguished by having the posterior wings
destitute of a tail or produced anal angle. The
British species are termed blues, from the elesrant

shades of that colour with which the upper side of

the wings are ornamented, whilst the beautiful eye-
like spots on the under side of the winars have given
rise to the generic name, which is derived from the

Greek, and signifies
"
many eyed." The larva1 feed

upon various kinds of grasses. These pretty little

butterflies are amongst the objects which do not fail to-

attract the attention of the most incurious in a sum-

mer day's stroll.
" We have few more jealous and

pugnacious insects," says Mr. Knapp,
" than the little

elegant blue argus butterfly (P. alexis, Stephens),
noted and admired by all. When fully animated,
it will not suffer any of its tribe to cross its path,
or approach the flower on which it sits, with im-

punity ; even the large admirable (Vanessa atalanta')

at these times it will assail and drive away. There
is another small butterfly, the copper (Lyctena phlaas,
Fabricius), however, as handsome, and perhaps still
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more quarrelsome, frequenting, too, the same station

and flowers ;
and a constant, warfare exists between

them. We shall see these diminutive creatures,

whenever they come near each other, dart into

action, and continue buffeting one another about till

one retires from the contest, when the victor returns

in triumph to the station he had left. Should the

enemy again advance, the combat is renewed ; but,

should a cloud obscure the sun, or a breeze chill the

air, their ardour becomes abated, and contention

ceases. The pugnacious disposition of the argus

butterfly soon deprives it of much of its beauty ; and,

unless "captured soon after its birth, we find the

margins of its wings torn and jagged, the elegant
blue plumage rubbed from the wings, and the creature

become dark and shabby." Jaunt, of a Xnt., p. "277.

There are about fifteen British species, including
the azure blue (P. argiolits), relative to which a long

controversy has been maintained in natural history,
on the question, whether it is a double or single-

brooded species ; the small blue (P. alms') ; and the

mazarine blue (P. aria}, which seem to belong to a

distinct subgenus established by Dr. Horsfield in the

Lepidoptera Javanica under the name of Pit/iccops.

The others, including the large blue {P. Arion),

figured in our plate of British butterflies ; the chalk-

hill blue (P. Con/don) ; the Adonis (P. Adonis') ; the

common blue (P. Alexis') ; and others, are true Po-

li/ommtiti.

POLYPUS. Under this head we shall introduce

some interesting matter descriptive of a class of

animated nature which, take it altogether, may be

considered as the most wonderful of created beings,

proving, beyond all argument to the contrary, the

opinion every enlightened naturalist must subscribe

to, that no matter how inferior in the scale of nature

animals may be, they, nevertheless, have functions to

perform as important as those of the mightiest struc-

ture ; and another convincing proof to the reflective

mind, that, in proportion to the tenacity of life

enjoyed by these animals, and their reproductive

powers, in the same ratio their usefulness must be

appreciated, though it cannot always be fathomed by
finite wisdom. We propose, with this opportunity,
to introduce some account of the Po/i/pi

"
peopling

the vast empire of the deep," those wonder-working
stone-masons, whose incessant industry raises moun-
tains from ocean's profound abyss, forming what are

commonly termed coral rocks and reefs, so remark-

able in the south seas and other parts of the world.

We shall, in the first place, separate the fresh-

water Poli/pi from those which we intend calling the

coralliferous Polypi, that is, the animals constructing
barriers that defy the tempest's devastating shocks

in the midst of ocean's empire, forming immense
islands destined to fall under the controul of man,
and to afford him an opportunity of exercising his

superior intellect, in bending all things created to

his necessity or convenience under the divine will of

his inscrutable Maker. We will commence with the

fresh-water Polypi. Most of the observations are

the result of an able naturalist's long study many
we can personally confirm and the others we fully

rely upon, though they are so marvellous as to excite

scepticism in persons altogether unused to investigate
nature's mysterions operations.

Polypi, whether marine or fluviatile, are gelatinous
animals, consisting of a long tubular body, fixed at

the base, and surrounded at the mouth by arms or

tentacula. They are many of them inhabitants of
the fresh waters, and are among: the most wonderful

productions of nature. The particulars of their life,

their modes of propagation and powers of reproduc-
tion, after being cut to pieces, are truly astonishing,
and baffle the efforts of reason to account for. Nor
was it. till after repeated experiments by eminent
naturalists that the scepticism of the philosophic
world was overcome. The green polypus, a species
that will fully illustrate the nature of the whole tribe,

is found in clear water, and may be seen in great
numbers in small ditches and trenches of fields

generally in the months of April and May, It

attaches its body to the under parts of leaves, and to

the vegetables growing beneath the water. The

long tubular body has its head furnished with eight,
and sometimes ten, long feelers or tentacula, sur-

rounding the mouth. It possesses the faculty of

contracting its body very suddenly when disturbed,

appearing like a round green spot ; but the danger
past, it resumes its usual position.

It is of a very predaceous nature, and feeds on the

various species of small worms or aquatic insects that

unguardedly approach it, when they are instantly
seized by the polypus, conveyed by its arms into the

mouth, and gradually swallowed as a snake gorges a

frog. It is capable of swallowing worms thrice its

own size, from the dilatibility of its body. Two of

these animals have been seen attacking the same
worm by opposite extremities, each gradually swallow-

ing its respective portion, till, their two heads coming-
in contact, the larger one has gorged not only the

worm, but the polypus at the opposite end ; and,
what is more wonderful, the animal thus engulfed,
after remaining a considerable time so confined, has

been ejected unhurt with the long-contested prize,
w hich he then remained the undisturbed possessor of.

The remains of animals upon which they feed are

evacuated by the mouth, that being the only aperture
to their bodf. The multiplication of the species is

by a process nearly resembling vegetation. The

young are seen emerging from the parent's sides, one
or two at a time, and sometimes more ; and these

young are frequently again prolific before they drop
off. Thus it is no uncommon circumstance to see

two or three generations at one time on the parent

polypus.
The most marvellous, but, nevertheless, true cir-

cumstance respecting these extraordinary animals, is

their tenacity of life and power of reproduction.
It appears almost impossible to destroy their exist-

ence. Mr. Trembley, of Geneva, records numerous

experiments made by him. He relates, that, when

they are cut into small pieces, each portion produces
its own head and tentacula, springing into life again,
and multiplied almost to an endless extent, by such

dissection upon each of them, it became a perfect
animal. Even when turned inside out it suffers no
material injury, shortly after taking its usual food, and

resuming all its other functions.

The above brief view of the fluviatile, or fresh

water polypus, will give an idea of their wonderful

formation. But this subject might be enlarged upon
to the extent of volumes, were we to embrace it in its

fullest extent, and even then but a very limited know-

ledge would be obtained of these marvellous beings.
We will now proceed to give some description of

the marine Polypi, or at least such of them as are the

fabricators of Corals, Madrepores, Gorgomee, &c. Un-
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der these names we open another enchanting volume
of nature's lovely works. It is one replete with high-

wrought interest, and presents more matter for men-
tal reflection than almost any other part of creation,

marvellous as they all are. The writer of this article

has, for some years past, been accumulating informa-

tion on the subject of coral formations ; but it is pro-

per to state that the field of actual observation is

open to but few, and yet fewer have benefited from it

as naturalists when within their reach.

Our countryman Ellis published a valuable work
on corals and the corallines. It is nearly the only
one of any consequence on that subject ; but it

wants simplicity, and a natural association in its

arrangement as a system ; and subsequent dis-

coveries in that branch of nature have rendered it

extremely incomplete. The plates, however, are

most accurately designed, and beautiful fac-similes of

the various species described. Solarider, in a work
on Zoophytes, as also other naturalists and travellers,

have contributed much interesting matter relative to

the history of coral formations ; but, in our opinion,
it is to the labours of an eminent French naturalist,

Lamaroux, that we are indebted for the best and
most natural scientific arrangement of this littlfi-

understood subject. He has grappled the difficulties

with a vigorous mind, and thrown a charm around it

never before presented. From one of his now rare

works we therefore propose making a few extracts,

and only regret that we cannot transfuse into our

language all the spirit and simple eloquence which

distinguishes the original. We must therefore con-

tent ourselves with attempting a correct, rather than

an elegant translation. The title of Lamaroux's

work, to which we first allude, is
" Histoire des

Polypiers Coralligenes Flexibles." A history of

Polypi takes a wider range than this part of the

subject requires, in which only such as form coral are

to be considered. They have been called Zoophytes
by great authorities, but it is manifestly inaccurate,

as the signification of animal plant cannot apply,
since the organisation of corals and corallines is

purely animal, and possesses no vegetable property

beyond a coincidence of external configuration,
which would equally apply to many portions of

animal structure which present a similar resemblance.

To call them " stone plants" would be no better; and
to say they are animated stones would still more be

cavilled at. It will presently be explained that

corals, commonly so called, are formed by certain

Polypi, who work out the term of their existence on,

and never quit during life, the coral, leaving, after

death, no more, as it were, than their skeleton, or

rather that of the whole colony of Polypi. Coral
thus being the dwelling, as well as the formation, of

these creatures, we propose adopting the term

Polypidom to express the view we take of the

subject. We shall therefore translate the title of

Lamaroux's work " A Treatise or History of the

Flexible Polypidoms," leaving it to the better taste

of others to adopt anything more expressive. The
term Polypidom would equally well apply to the

coral and Mndreporic formations, which are dis-

inguished by their stony nature from the flexible

*olypidoms, whose axis is horny ; and the architects

these may properly be called coralliferous Polypi,
Contradistinction to the other species,
amaroux truly observes, that, notwithstanding the

\sive information of naturalists, philosophers, and

travellers, much yet remains unknown of those Poly-

pidoms which people the vast empire of the deep.
A very small portion of their Polypi have been

observed, and entire orders exist whose animals have

not, to the present time, been discovered. No light

has been thrown on their organisation, their growth,
or their precise term of existence ; all yet remains in

mysterious obscurity respecting the physiology of

this singular class of organisation ; but that they are

wholly animal remains no longer a doubt ; and the

term Zoophyte, for the reasons we have assigned, can
no longer apply to them.

Polypidoms present one decided never-failing cha-

racter, that of being the habitation, and forming the

most solid part of many thousand living animals,

united, and incapable of voluntary separation from

each other. These creatures, or Polypi, have but

one character in common, that of being constantly-

attached to an animated mass, sharing in, and contri-

buting to, its existence ; and, notwithstanding this

voluntary attachment to the colony, each individual

possessing animal functions of its own, distinct from

its neighbour. All the Polypi constituting a Poly-

pidom participate in its existence, and the sustenance

derived by one of these little wonder-working crea-

tures extends its beneficial influence to the most

distant point of the colony it forms a part of. It is

not easy to understand or account for this ; but

matter-of-fact observation proves that it must be so ;

and we are bound to receive concurring evidence

in the absence of positive and particular proof to the

contrary. And here Lamaroux says
" Some spe-

cies of Polypidoms are found constantly sloping on

the southern aspects of rocks, but never on those to

the east, west, or north ; on the contrary, others only

develope themselves on those aspects in general ;

whatever their situation, their branches appear con-

stantly directed, in the progress of their construction,

towards the main sea."

The larger Polypidoms are but rarely met with in

situations exposed to the shock of violent currents,

or full influx of the waves. It is in the caverns of

rocks, in submarine grottoes, in the shelter of large

and solid masses, and most particularly in those gulfs

where the waters are not agitated, that these extraor-

dinary creatures fix their dwelling. Many of them

appear not only formed to resist the powerful action

of the boisterous surge, but to thrive and delight in

it, their bending branches yielding to the movements
of the waters, and balancing the animals that form

them in the restless medium. Others, again, con-

struct rocky and immoveable habitations, giving them

the form of tunnels, and placing themselves in the

interior; while some, by their reunion or aggregation,
form an extensive stratum, narrow in proportion to

its length, but prolonged without interruption, and

forming an immoveable dike or wall, for many ter-

restrial degrees. This usually crosses the great cur-

rents of the ocean, whilst its solidity and greatness

continually are augmenting, as it were, to overcome

the difficulty of its task. Sometimes these rocks of

Madrepore are curved in a circular form ; the Polypi,

inhabiting them in their interiors, elevate by slow

degrees their marble dwellings to the surface of the

waters; thus, ever sheltered in their labours, they

load, by patient perseverance, the bottom of the

deep; but in the higher part of this impenetrable
wall openings are left that communicate with the

external waters, that the Polypi within may be con-
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timially supplied with aliment, and the principal
materials for the construction of their submarine
habitations.

The fearless navigator, confidently sailing in a sea

that former adventurers had indicated as free from

rocks, dashes his prow on an unexpected ridge,
whose sides are so perpendicular that no sounding
can be found at the ship's stern ; but, while com-

bating with the fury of the tempest, he happily meets
one of these openings which chance, or rather the

animal's instinct> has left unclosed ; by this he is

saved. He enters a harbour of slightly undulating
waters, sheltered from the contending storms which,
outside the barrier, seem bent on its annihilation,
but cannot shake it, and spend their force in air.

The Polypidoms do not always rise to the surface

of the waters ; some extend themselves horizontally
on the base of the sea, or pursue its curvatures,

spreading ocean's floor with an enamelled carpet of

varied brilliant hues ; at other times this carpet has

only one shade, nearly equalling the Tyrian purple of

antiquity. Many of these beings resemble a shrub
that winter has despoiled of its verdure, but which

spring has renovated with fresh flowers, their branches
covered from its base to the extremities with petaled
animals, whose beauty vies with the most delicate

and richly-coloured blossoms.

The Polypulomg are found near the surface of the

water as well as at the greatest depths of the ocean.

Some exist in parts where the light of the sun cannot

penetrate, and there multiply to infinity, notwith-

standing the enormous pressure and extreme cold

which they must experience at a depth of two or

three thousand fathoms. There are strong grounds
to presume that their growth is slow in proportion as

they are immersed in the water, and that, at five

hundred fathoms from the surface of the sea, it would

require a century before coral attained the same

growth as when only a few yards of fluid covered it.

Polypidoms, like plants, vary with the climate they
inhabit. In the colder latitudes the Cellularia and
Sertularia only are to be found, with a few closely-
woven Sponges and a small number of Alci/onia. In
the neighbourhood of the volcanic isles of the polar
regions, or on those shores exposed to the marine
flow and ebb, which, after having been warmed by a

tropical sun, has bathed the eastern coast of America,
and then directed its course to the western shores of

Europe, CoralUna, Gorgonia, and Isidia, are met
with. The two first multiply a little from sixty to

fifty degrees of northern latitude ; their numbers then
increase to the forty-fourth or forty-filth degree ; and

Gorgonias, with rampant stems : Spongias, with loose

tissue, brittle or clastic j and Milleporcs, with foliated

and fragile expansions, are found. A little farther

the coral reddens the depths of the ocean with its

brilliant branches ; and this is soon followed by the

PolypoEan madrepores.
It is not, however, before the thirty-fourth degree

of northern latitude that these animals commence
the development of that grandeur and immensity that

presents itself at every step to the extent of a parallel
southern latitude. Here they disappear, after having
exhibited the same series of phenomena observed in

the northern hemisphere.
It is then within the tropics, or in a zone of more

than sixty degrees' expansion, that these beings,
these animalculse, scarcely visible to the naked eye,
and whose operations uninterruptedly proceed, eter-

nally exercise their empire in a medium of never-

changing temperature.
From the depths of the ocean they elevate those

immense reefs that may ultimately ensure a com-
munication between the inhabitants of the tem-

perate zones. The naturalist visiting these madre-

porous islands, once covered with the ocean, is

astonished at their extent and perfect preservation,
so perfect, indeed, that the sea appears to have
abandoned them recently ; and the same species of

Poli/pidom that crowns the greatest heights, and forms
the whole island, frequently extends from its shores

to an endless distance ; so that, when the tide

recedes, perhaps an interminable league presents
the same Polypidom to observation that composes
the heads of their mountains. The air, light, and

rains, have contributed to destroy the animals of

these madrepores. Their skeletons alone remain
to attest the ancient sojourn of the ocean in these

elevated sites, and the slow but incessant diminution

of the waters on the planet we inhabit. The greater
number of Polypidoms are found to originate in the

heart of the ocean, and in its numerous divisions,

with the exception of the Xaissce and the Ephydatias,
which inhabit fresh water, whether current or stag-
nant.

Some of the Polypidoms appear to prefer the

immediate influence of the atmospheric changes.

They are seen on rocks, and on the plants which the

tide leaves uncovered, sometimes in such profusion
that they all appear concealed under a membrano-
calcareous covering. These species, however, at

least on our own shores, are neither numerous, nor

attain to any considerable size.

They almost all surfer from the action of the air.

At the period of the great equinoctial tides the sea

retires from those rocks it covered many preceding-
months. When the water first leaves them the

Polypi are full of life, but suffer and languish as they
lose their moisture, nor fail to perish altogether,
should the sea remain too long without again cover-

ing them. Those whose structure enables them to

retire within the recesses of their cells are better

enabled to hold out for a longer period, being sus-

tained by the moisture they preserve ; but the un-

covered Polypi, and those whose whole mass is ani-

mated like the Alcyonia, experience a more rapid
alteration, proportioned to the higher temperature and
the dryness of the air. Taken in this state of

sufferance, and replaced in sea-water, these little

animals slowly resume their activity. There are

some which do not expand their tentaculas till the

seconder third day; whilst those which, immediately
after their exposure to the air, have been carefully
restored to their natural element in a tranquil spot
where the water was not agitated, have soon ex-

panded from their cells, or the mass to which they
were attached. It may here be necessary to remark,
that naturalists have frequently erred in describing
the contracted polypus for one expanded ; and so

extremely different is their appearance, that such

errors may well be excused in those who have fallen

into them.

Of the duration of life in these creatures, like all

other organised beings, both in the animal and vege-
table kingdoms, they have three epochs of existence,
their growth, their maturity, and their decline. Some
commence and terminate their existence in the short

space of a day, perhaps an hour only, while others



490 POLYPUS.
live through centuries, setting the tooth of time at

defiance. Some of the Polypidoms have only this

ephemeral life ; the existence of others seems oternal

and coeval with the world's formation ; this ob-
servation does not, however, apply to the Polypi,
as they, separately considered, do not appear to

possess a long life, but, on the contrary, many cir-

cumstances induce us to believe it of a very limited

duration.

In the Fhistra, Cellularia, and Sertularia, annual

species are found, and others are subordinate to the

marine plants that support them. In almost all Po-

lypidoms the lower parts are wholly devoid of ani-

malculae, and in the greater number they are only
seen at the extremities. Some there are entirely
covered with animated Polypi through the summer
and autumn, but they then decline, and finally perish
with the cold of winter. No sooner, however, has

the sun resumed his revivifying influence, than new
animals are developed, and fresh branches are pro-
duced upon the old ones. The lower portion appears
inert, and deprived of all kind of life ; the Fhistra,

Sertularia, and Gorgonia, afford many examples of

this. Arrived at the last stage of existence, the

Polypidom languishes ; it has no longer the power to

resist the destructive influence of time, or the attack

of those natural enemies which the energies of life

till then repulsed. Some of these feed on its fleshy

envelope ; others penetrate to the interior of the axis,

and live on its substance, however solid it may be, or,

by perforating it in various directions, destroy its

support, sending it a wreck to the mercy of the

waters, till at last the fragments perish, and are cast

upon the shore in a form scarcely recognisable, being
reduced to grains of calcareous sand, again destined

to become incorporated and rendered subservient to

man's use in some other shape.
In the vegetable world plants are found in all lati-

tudes, in all climates, in every soil, whether on the

roof of the peasant's cottage, or on the marble dome
of a palace : the number of such is, however, incon-

siderable ; but the majority of vegetables that adorn
the surface of the globe require a particular soil and
climate. This, however, is not the case with Polypi-
doms ; few of them prefer one substance to another as

a point of attachment ; the greater proportion of these

creatures, requiring only one fixed point of rest, attach

themselves indifferently to any hard or solid body the

sea presents ; they are seen on primitive, secondary,
and other rocks, sometimes on stems of marine plants,
on blocks of lava, fragments of vases, or other anti-

quities, and even on human skulls. Sometimes these

Polypidoms wholly envelop fragments of wood that

float on the surface of the water ; at other times they
surround and bury the wrecks of old vessels aban-

doned in ports and other places ; and there are some
whose base dividing into numerous fibres, like the

root of a tree, penetrate deeply into sandy or muddy
shores to find a point of fixation which the surface

cannot afford them. In general their base is solid

or extended in the corticiterous Polypidoms, fibrous

in the calciferous, and non-existing, or nearly so, in

the carnoid and celluliferous classes ; thus, as this

part only serves the Polypidom as an anchor, we may
consider it as a means employed by nature to prevent
those beings, deprived of locomotive power, from be-

coming the sport of the waves. In this respect only,

independent of their external configuration, do they
resemble vegetable production!. The forms of Poly-

pidoms are too various to admit of a general descrip-
tion, as the following outline will exhibit.

The celluliferous appear aggregations of isolated

cells, placed on the surface of marine bodies, or else

cells so united as to form by their adhesion to each
other a thin crust on the surface of the thalassiophites
or testaceous molluscs, and frequently appear in

leafy diversified expansions ; sometimes these cells

are placed on stems like leaves on their branches ; in

others they appear in the form of very long branching
or simple tubes, separated from each other in their

upper part, and united in their lower, to form stems,
as well as a firm foot or root, by which they adhere
to some solid immovable base.

In the calcifero'is there also exist great disparities ;

some of them ramify like shrubs, whilst others divide

in numberless dichotoma, or resemble a paintei's
brush ; some take the form of an umbrella or an open
fan ; some are simple, others branched ; some arti-

culated, others compressed ; some flat, and others

cylindrical.
The corticiferous display an equal variety ; there are

spongia that spread in thin patches on the rocks and
marine plants ; others form themselves into globular
masses, or are hollowed in the form of tunnels ; many
rise in tubes like organ-pipes, and some divide in the

form of thick leaves. What an infinite variety of

form exists between the Gorgonin with its simple
unbranched stem, and others whose anastomosed
branches resemble the reticulations of net-work, or as

in the flabellated andyomena, in which they are so

regularly and elegantly designed, that they resemble

delicately worked lace.

The isidia has an alternately stony and cartila-

ginous stem, bearing some resemblance to the ver-

tebra of an animal of more perfect organisation ; others

in appearance may be compared to shrubs despoiled
of their leaves, but covered with flowers, whose snowy
whiteness is heightened by being contrasted with the

deep and brilliant red of the branches.

In the earnoid Polypidoms differences almost as

numerous exist, but they are much less known than

those described in the preceding orders.

Having thus briefly given a general idea of the

form of Polypidoms, a more general description will

scarcely be expected ; for, if this be impracticable in

one division, it must remain so with regard to all

other of these animal architects.

With respect to the size of Polypidoms, we find

some so minute, that it requires the aid of glasses to

discover them, whilst others are as elevated as the

mountains, their heads raised to midway air, their

base fixed in the sea's foundation to a depth unfa-

thomable ; such are the madreporouj islands so

numerous in the south-eastern ocean, where they are

hourly augmenting by the incessant and inconceivable

labours of countless myriads of Polypi. Some geo-

logists have imagined that these isles were only the

summits of submarine mountains that had been co-

vered, or, as it were, encased by Pob/pidoms; but

submarine mountains, the almost perpetual source of

subterranean fires, are found in all latitudes, and

greatly vary in their extent and in their forms. The

madreporean islands, on the contrary, exist only
within the tropics, and present forms constantly ana-

logous to each other, nor are they ever overturned

by earthquakes or volcanic eruptions. These are

described in the following extracts by veracious tra-

vellers who have traversed those seas.
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" The whole group of the thousand islands, and
indeed the greater part of those whose surfaces are

Hat in the neighbourhood of the equator, owe their

origin to the silent, unseen, never-ceasing labours of

Polypi ; their calcareous habitations are constructed

in an infinite variety of forms, yet with that order

and regularity, each after its own kind, that is so dis-

cernible to the minute inquirer in every part of

creation. It is true the eye may easily be convinced
of the fact ; but it is difficult for the human mind to

conceive the possibility of animals, so apparently in-

significant, being endowed with the power, much less

of being furnished in their own bodies with the mate-

rials of building up the immense fabrics which, in

almost every part of the Eastern and Pacific Oceans

lying between the tropics, are met with in the shape
of detached rocks, or reefs of great extent, just even
with the surface of islands already clothed with

plant?, whose roots are fixed at the bottom of the sea

several hundred feet in depth, where light and heat

so very essential to animal life, if not excluded, are

sparingly received and feebly felt.

" Thousands of such rocks, reefs, and islands, are

known to exist in the Eastern Ocean, within and even

beyond the limits of the tropics. The eastern coast

of New Holland is almost wholly girt with reefs and
islands of coral rocks rising perpendicularly from the

bottom of the abyss. Captain Kent, of the Buffalo,

speaking of a coral rock many miles in extent, on the

south-west coast of New Caledonia, observes, that it

\ level with the water's edge, and towards the sea as

steep as the wall of a house ; that he sounded fre-

quently within twice the ship's length with a line

150 fathoms (900 feet), without being able to reach

the bottom.

That delightful writer and intelligent traveller,

Captain Basil Hall, in his voyage to the Loo Choo
Islands, has also made some intonating remarks on
the examination of a coral reef; he observes that

during the different stages of one tide the changes it

undergoes is truly surprising. When the tide has

left it for some lime it becomes dry, and appears to

be a compact rock, exceedingly hard and ragged ; but

as the tide rises, and the waves begin to wash over

it, the coral worms protrude themselves from holes

which before were invisible. These animals, he says,
are of a great variety of shapes and size, and in such

prodigious numbers, that in a short time the whole
surface of the rock appears to be alive and in motion.

The most common wonn is in the form of a star,

with arms from four to six inches long, which
are moved about in all directions, probably to catch

food. Others are so sluggish that they may be mis-

taken for pieces of rock, and are generally of a dark

colour, from four to five inches long and two or three

round. When the coral is broken about high-water
mark it is a solid hard stone ; but if any part of it be
detached at a spot where the tide reaches every day,
it is found to be full of worms of different lengths and

colours, some being as fine as a thread and several

foot long, of a bright yellow, and some of a blue

colour ; others resemble snails, and some are not

unlike lobsters in shape, but soil, and not above two
inches long.

The growth of coral appears to cease when the
worm is no longer exposed to the washing of the sea.

Thus a reef rises in the form of a cauliflower, till its

top has gained the level of the highest tides, above
which the animal has no power to advance, and the

reef, of course, no longer extends itself upwards ; the

other parts, in succession, reach the surface, and
there stop, forming in time a level field, with steep
sides all round. The reef, however, continually in-

creases, and, being prevented from growing higher,
extends itself laterally in all directions ; but, the

growth being as rapid at the upper edge as it is

lower down, the steepness of the face of the rock is

still preserved. These are the circumstances which
render coral reefs so dangerous to navigation ; for,

in the first place, they are seldom seen above the

water ; and, in the next, their sides are so perpen-
dicular that a ship's bow may strike against the rock

before any change of soundings has given warning of

the danger.
To the remarks of these travellers we will add

those of another, an accurate observer of nature,

whose frequent visits to the coast of New Holland

fully confirm these accounts. His diffidence has

hitherto prevented the public from enjoying the ani-

mated description he gives of the wonderful pheno-
mena coral formations exhibit. We have, neverthe-

less, his permission to extract an observation from

his manuscripts, which does not appear to have been
made by any other naturalist or traveller with whom
we are acquainted, or whose publications have ap-

peared. It is the magic effect produced by the

almost instant growth of vegetable matter on these

rocks ; for, no sooner have the Polypi become
checked in the upward progress of their eternal

labour, by having reached the level of the sea, and
are forced to work their restless course beneath its

surface, than the upper world, jealous, as it were, of

territory thus forced upon it, immediately claims it,

and peoples it anew. It is rapidly clothed with

verdure ; an artificial soil is quickly deposited by the

exuviae of marine animals and plants. The excrement
of birds, who flock in countless myriads to feast upon
the sea's rejectamenta, greatly assists to increase the

stratum of soil, leaving with it the seeds of plants and

trees, that, springing into life, quickly attain maturity
in such congenial ground, and, in their turn, contribute

largely to their parent soil, as the succeeding changes
of season, with unerring truth, divrst them of their

leafy garb. By these causes repeated strata of earthy
matter are deposited ; a verdant island rises, smiling
in the face of desolation, and bids defiance to the

angry storm, forming possibly a future asylum to

man, or the subject of a state's contention.

Another fact, less easily accounted for, but proving
the infinite goodness of God, is, that on these islands

fresh water is almost always to be found in the

hollow bvisins below the level of the sea, and in the

cavities formed in the earthy cavities on the face of

the island, and generally in the most open situations.

May not this be caused (without any very extrava-

gant stretch of hypothesis) by the immense pressure
of the surrounding medium forcing the wafer through
the rocky interstices, and filling these basins by a

species of infiltration, during which much of its saline

particles are purged, and it is ultimately purified by
the heat of the sokir rays, which crystallise tho

remaining salt, and precipitate it to the bottom of

these gigantic evaporating basins, immediately sup-

plying vegetation and animal life with their most

necessary and salutary aliment, water, in addition to

that which the bounteous streams of heaven season-

ably supply ?

Montgomery, in his poem
" The Pelican Island,"
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so elegantly and so truly exemplifies these mighty
fabrics, that such of our readers as have not read that

portion will thank us for this opportunity of doing so.

"Compared with this amazing edifice,
Raised by the weakest creatures in existence,
What are the works of intellectual man ?

Towers, temples, palaces, and sepulchres ;

Ideal images in sculptured forms
j

Thoughts hewn in columns, or in domes expanded,
Fancies through every maze of beauty shown ;

Pride, gratitude, affection, turned to marble
In honour of the living or the dead

;

What are they ? fine-wrought miniatures of art,
Too exquisite to bear the weight of dew
Which every morn lets fall in pearls upon them,
Till all their pomp sinks down in mouldering relics ;

Yet in their ruin lovelier than their prime ;

Dust in the balance, atoms in the gale.

Compared with these achievements in the deep,
Were all the monuments of olden time,
In days when there were giants on the earth.
Babel's stupendous folly, though it aimed

To scale heaven's battlements, was but a toy,
The plaything- of the world in infancy :

The ramparts, towers, and gates of Babylon.
Built for eternity though, where they stood,
Ruin itself stands still for lack of work,
And desolation keeps unbroken Sabbath ;

Great Babylon, in its full moon of empire,
Even when its

' head of gold
' was smitten off,

And from a monarch changed into a brnte;
Great Babylon was like a wreath of sand
Left by one tide, and cancelled by the next -.

Egypt's dread wonders, still defying Time,
Where cities have been crumbled into sand,
Scattered by winds beyond the Libyan desert,
Or melted down into the mud of Nile,
And cast in tillage o'er the corn-sown fields,
Where Memphis flourished, and the Pharaohs reigned ;

Egypt's grey piles of hieroglyphic grandeur,
That have survived the language which they speak,
Preserving its dead emblems to the eye,
Yet hiding from the mind what these reveal ;

Her pyramids would be mere pinnacles,
Her giant statues, wrought ttom rocks of granite,
But puny ornaments for such a pile
As this stupendous mound of catacombs,
Filled with dry mummies of the builder worms."

We will now proceed with an account of the coral

formations, from which we have somewhat deviated,
we trust, however, not unprofitably to our readers, as

every additional illustration of these interesting facts

will be duly appreciated.
Lamaroux observes If we compare this poly-

pean mass, that rises from the immeasurable depth of

the ocean to a level with its surface, shooting into the

air under the form of mountains, to the Mdobesia, to

the Cellepora, which has only the appearance of a
white spot, merely a minute deposit of calcareous

particles, how striking is the difference ! what an

infinity of intermediate stages of formation must exist

between the two extremes ! Generally speaking, the
cellular Polypidoms, as well as the calciferous and
carnoid, seldom exceed a yard in height, and usually
are much smaller. The corticil'erous are sometimes

many yards in height. It is then in the madreporic
Polypidoms, those that are wholly stony, that we must
seek for giants in this department of the animal king-
dom ; whilst their architects are so small as frequently
to elude the naked eye, and can only be distinguished

by a magnifying power ; in some groups of Polypi
they even escape the best optical instruments, and
leave us only analogy and reason to demonstrate their

being and existence. It has, however, on the autho-
rities we have quoted, been shown that Polypi exist

of a very considerable size ; none of them, however,
exist on our own coasts, or in the north of Europe,
though it is not improbable that the equinoctial seas

may enclose many species as yet undescribed.

If, notwithstanding the energetic influence of air

and light on all created beings, and particularly those

of submarine existence, we may judge, from the hues

that still remain to them in the cabinets of naturalists,

their colours must be varied and brilliant in the ex-

treme on their natural sites, in the fathomless profun-

dity of the sea.

The atmospheric fluids rapidly affect the colour of

Polypidoms ; it is by no means uncommon to see a

Sertularia, of a brilliant yellow when first discovered

in the sea, fade and become a tarnished brown three

aours after it has left it : sometimes the change is

much more rapid. Sponges, of a lively lilac when
covered with the water, become nearly white when

exposed a few minutes to the contact of air and light.

There are, however, Polypidoms preserved many years
in museums whose colours appear more permanent ;

their stems are of a bright and deep hue, or their rind

of a brilliant colour ; we can readily suppose this

envelope to have been infinitely brighter while the

Polypi were in life. It is not, however, impossible
that, like many of the marine Floridas, some of these

animal productions may assume more varied hues and

brilliant tone of colouring, from the combined effect

of light, humidity, and their first stageof decomposition.
It is always to be remembered that these consider-

ations of Polypidoms are not applicable to the Polypi,
whose dwelling they form ; these latter are sometimes
of the clearest transparency, at others this pellucid

appearance is clouded and whitish ; they frequently

partake of the colour of the animated mass to which

they belong, only differing in shades according to the

various parts of organisation. In many of the Gor-

gonice, and in some of the Alcyoniee, the colour of the

Polypi is entirely different from that of the Polypidom,
and tbrms an elegant contrast. In general their bril-

liancy and transparency become tarnished and opaque
as soon as they are deprived of life, or exposed to

atmospheric influence.

The unreflecting mind may ask what is the utility

of these creatures ; too small to afford material nou-

rishment to others, yet capable of rendering venom-
ous those which partake of the little they can supply ?

When devoured by h'shes, they have caused maladies

so serious and so general that travellers in those

regions will not touch fish, knowing it, by fatal expe-
rience, to be unwholesome and of a baneful quality.
Molluscous animals taken from the madreporic rocks

have been found to possess an insufferable stench ;

this may be accounted for by the Polypi being in a

state of decomposition, and their fetidness is then

sufficiently powerful to cause vertigos and even sus-

pended animation, as has been experienced by Larna-

roux while preparing specimens of the Antipathes

myriopylla, which a friend had sent him from Nice.

Sometimes the Polypi wholly envelope, in a calca-

reous coating, marine plants ; and, by obstructing the

pores necessary for their aliment, cause them to perish
in a living tomb. Other innumerable instances might
be adduced, such as causing shipwreck, the choking

up of harbours, &c.
But He, who formed the universe, created nothing

in vain ! His works all harmonise to blessings, un-

bounded by the mightiest or most minute of His cre-

ation. Each day displays to the properly constituted

mind new proofs of His wisdom in new developments
of His plans, and gives fresh force to the conviction

that our ignorance alone must obscure our view when
we cannot comprehend His aim of eternal good.



POLYPUS. 493

On land the vegetable tribes absorb the carbonic

acid our inhalements have created, and return us the

life-giving oxygen. In the bosom of the deep the

Polypi absorb the calcareous salts brought from the

various countries whose coasts it has visited, which

salts, by a continued accumulation, might otherwise

prove as destructive to its inhabitants as the carbonic

acid proves to those on land ; but the Polypi collect,

decompose, and render them insoluble to the sur-

rounding element which their labours have thus puri-
fied ; they unite them into a mass of such extent that

in the progress of time the domain of man becomes

enlarged, and vegetation blooms and blesses with its

fruits on the structures that have ceased to serve

them.
Let those, who thoughtlessly ask of what use are

these creatures, learn the fact, could no other be ad-

duced, that to the assistance of lime we owe the ele-

gance and solidity of our buildings, particularly the

latter. The calcareous stone or carbonate of lime,
that Proteus of the mineral world, is wholly wanting
in the equatorial regions ; may we not therefore be

permitted to consider these madreporous Polypidoms
as destined by Infinite Wisdom to supply its absence?
At Djeddah in Arabia, and on many other parts of

the coasts of the Red Sea, the houses are constructed

entirely with blocks of beautiful madrepore. In the

Indian isles, as well as in those of the Indian ocean,
and in many other parts, the madrepores are used for

the manufacture of lime. At Martinique also they
dredge them for that purpose from the bottom of the

sea.

What could we substitute for sponge in domestic
uses ? where find a substance equal to this polypean
production in the property of imbibing water without

any diminution of elasticity or alteration of its nature?
The sponges we have in use are found in the equi-
noctial seas of both worlds, and in the warmest parts
of the temperate zones ; they are a considerable ob-

ject of commerce, many of the Mediterranean isles

have no other product to export.
In France, and throughout Europe, the CoralUna

officiiialis is used as a powerful anthelminthic ; it is

known under the name of Coralline of Corsica, and

brought from the different parts of the Mediterranean ;

it is very abundant on the western coasts of France,
as also on the shores of England. Sir Humphry
Davy has remarked that it has a fattening tendency,
as well.! as others of its family.
The inhabitants of Iceland, celebrated for its frosts

and its volcanos, make use of a rluslra, in the form of

snuff, to excite sneezing, either on account of its

agreeable smell, resembling violet, or as a preserva-
tive against the scurvy, so dangerous in its ravages
in those regions.
On that well-known Polypidom, the RED CORAL

(his nobilis}, true stony coral of authors, we must
make a few short, remarks. It is so well known as a

material from which numberless elegancies of life are

formed, that a particular description of it were need-

less. In all ages and in all countries mankind have

acknowledged its beauty. Warriors have employed
it in the ornamenting of their weapons ; men and
women in the decoration of their persons and houses ;

the physicians of the middle ages looked upon it as

a universal remedy ; and the priests of ancient re-

ligious sects esteemed it as an object acceptable to

the gods.
Coral then may be a name retained to distinguish

the above species par excellence from the other Poly-

pidoms of a stony texture. Its natural figure is tree-

like ; it is inarticulated, the axis stony, stiff, and suscep-
tible of the highest polish ; the rind is fleshy, becoming
chalky and very friable by desiccation, and always
adhering to the axis ; this is equal to marble in soli-

dity, which, being formed of concentric layers, they
become perceptible by calcination ; its surface is

more or less striated ; the striae parallel and unequal
in depth.
A reticulated body, formed of small membranes,

with numberless vessels and glands filled with a milky
juice, appears to unite the rind with the centre. This

reticulated body is found in all corticiferous Polypi-
doms ; the rino is of a less deep colour,. of a soft sub-

stance, and formed of small membranes and slender

filaments ; it is pierced by tubes or vessels, and
covered with tubercles, which are thinly scattered

and have a large base, the summit of which is termi-

nated by an opening divided into eight parts. In

the interior is found a cavity which contains a white

and almost transparent potypus, its mouth surrounded

by eight conical tentacula slightly compressed, and
ciliated on their borders.

This coral is found in different parts of the Medi-
terranean and Red Seas, it grows in all directions,

and each trunk forms a perpendicular to the level

from whence it springs ; it attaches itself to all rocks,

whatever may be their nature ; it is also found on
unfixed bodies, such as fragments of lava, stone vases,

broken glass, and specimens have been exhibited in

museums adhering to a variety of bodies.

When coral is once detached and at the mercy of

the waves, it soon loses its polypiferous rind ; to

enable the constructors of this brilliant edifice to

labour for its increase, it is indispensable that it should

be fixed ; their work does not, however, advance with

a rapidity equal to that of the madreporic Polypi in

the Indian sea, or the immense Eastern Ocean, whose

labours, in the short space of a few years, close the

entrance of marine ports, and raise those gigantic
reefs we have already been describing, on which

many vessels, sailing in those distant regions, have

struck and perished.
Coral is found at different depths in the bosom of

the waters, but, notwithstanding the density of the

medium in which it exists, all aspects are not suitable

to its increase. On the coasts of France it covers

those rocks that face the south ; it is rarely met with

on those having an eastern or western aspect, and
never in a northern one. It is never found at less

than three or four yards below the surface of the sea,

nor ever at a greater depth than 350 yards.
In the straits of Messina coral prefers an eastern

aspect, on the south it is seldom found, and still less

on the rocks of the north or west. They there fish

it from a depth of 100 to 200 yards. In those straits,

immortalised by Homer and Virgil, the solar rays
strike more perpendicularly than on the coast of

France, their heat penetrates to a greater distance,

.and the coral is found even deeper than 300 yards ;

but then its quality no longer compensates for the

risks and numerous difficulties attending the procuring
of it.

On the north coast of Africa it is not sought be-

yond thirty or forty yards in depth, and at a distance

of three or four leagues from shore ; they abandon it

when it reaches 250 or 300 yards.
The coral is generally of'a more beautiful colour
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in shallow waters which easily admit the light, than

where the immense column of water, by absorbing all

the luminous rays, deprives it of the energetic influ-

ence exerted over all animated beings by that bene-

ficent medium unceasingly emanating from the sun.

Coral on the coasts of France, being perhaps better

chosen than in other countries, has the reputation of

possessing the liveliest colours and the greatest bril-

liancy ; that of Italy, however, rivals it in beauty;
on the Barbary coasts it attains greater thickness, but

the colour is inferior.

Fifteen different varieties are distinguished in the

course of commerce ; these, from their colour and

degrees of beauty, obtain the several names of froth

of blood, flower of blood, first, second, third blood, and

so on.

At Trapani in Sicily, where the principal coral

fishery of the island is carried on, it is managed by
a very ingenious and simple contrivance. To the

centre of a large wooden cross is fixed a stone suffi-

ciently ponderous to carry the cross to the bottom of

the water. Pieces of small strong net are tied to

each limb of this cross, which is poised horizontally

by a rope, and then let down into the sea. As soon

as it is felt to touch the bottom, the rope is made fast

to the boat, which is then rowed about over the beds

of coral, and the great stone breaking the branches of

the rocks, they become entangled in the net-work,

are thus secured, and wrested from their birth-right.

CORALLINA is a plant-formed Polypdiom, articu-

lated, branched, and trichotomous, axis or interior

wholly composed of horny fibres ; rind cretaceous

and cellular, the cells being invisible to the naked eye.

,
Former authors had united under the name of

Corallines all the flexible Polypidoms, such as the

Sertularia, Tubularia, &c. Later writers on the sub-

ject deem it advisable to reserve this denomination

for one order in this class of creation, a close ob-

servation of the various characters distinguishing the

order has induced a separation of them into genera,
and to assign particularly to one genus the appella-
tion of Coralline.

The Corallines of Europe have their polypsan cells

so very small and so subject to obliteration, that it is

not extraordinary they still remain undiscovered ; in

the equatorial seas the cells are much larger, and

frequently visible to the naked eye. Lamaroux ob-

serves that rambling over the Calvados (a range of

rocks on the coast of Normandy), he frequently found

a very large Corallina, a variety of the C. officinalis;

it was covered with simple" transparent filaments,

which had a movement peculiar to themselves, they

disappeared with the slightest agitation of the water,

or when the Polypidom was exposed to the air ; in

the latter case he was never able with the strongest

magnifier to discover the slightest remains of these

filaments, the point they had been attached to, or the

cells they might have issued from, supposing them

to have been Polypi. This, however, remains doubt-

ful, as it was only in the spring season he ever

observed them, and then only a few particular indi-

duals. In winter he never could discover them

at all.

In the Jania and Corallina are frequently observed

small globular bodies, more or less voluminous, and

varying in their substance ; the tubercles that are

found on the Ampluroa, Halitneda, Udotea, and Melo-

bosia, appear analagous. Ellis imagined them air-

vessels to support them in the water ; but these vesi-

cles are rarely empty, they have even been found

quite solid or filled with small grains of an unknown
nature. They are more probably ovaria, enclosing
the germs of future Pttlypidoms, and indeed all the

flexible species appear thus to multiply.
The 1'olypidoins, to which the generic name of

Corallina is reserved, have always articulated steins,

more or less compressed, more or less branched, and

constantly trichotomous. Their colours, when fresh,

generally incline to red or purple ; exposed a very
short time to the atmospheric action, light and hu-

midity, they display a variety of prismatic hues, each
more brilliant than the other, from the lightest and
most brilliant rose-colour to a dull brown, greenish,
or only with a tinge of red ; infinite gradations are

observable, but they all become bleached in the air.

Polypidoms of this genus are found in all latitudes,

at every depth, and on all the coasts of the principal
divisions of the world. They are, however, larger
in the equatorial seas, more brilliant in their hues,

and more elegant in their form. Fixed usually on

rocks, or other hard and almost immoveable ;Siib-

stances, they resist the influence of the waves, and
are very rarely detached from their bases or cast on
shore. Only one or two species of Coralline are parasites
on the Thalassiophytes,vih\\&\, nearly the whole of the

Janias are found upon these vegetables.
Corallines vary but little in their height ; they some-

times exceed, but seldom, four inches, and arc in

general less.

The Corallina ojficinalis was formerly used as an

anthelminthic or worm-destroying medicine, but at

the beginning of the eighteenth century it seemed

nearly to have fallen into disuse in France ; at a later

period it was again brought into vogue from the

reputation of the Fucus helyiinlhocorton, vulgarly
called moss of Corsica, whose properties seem to be

of the same nature, and a chemical analysis of the

Corallina ojficinalis does not very essentially differ.

In the Philosophical Transactions, Mr. Hatchet

gives the following account of his chemical experi-
ments on what he terms Zoophytes. He says Madre-

pores and Millepores (like several of the shells) are

formed of a gelatinous and inembranaceous substance

hardened by carbonate of lime, the difference con-

sisting only in the mode in which these materials are

combined ; that in the Tubipora, Fliistra, and Coral-

Una, some phosphate of lime is mixed with the car-

bonate ; that in the Isu, the basis is a regularly

organised, membranaceous, cartilaginous, and horny
substance, hardened by carbonate of lime, one species

only, the Isis ochracea, yielding also a small propor-
tion of phosphate of lime. That the hardening sub-

stance of the Isis nobilis red coral, is likewise

carbonate of lime with a small portion of phosphate ;

but that the matter forming the membranaceous basis

consists of two parts, the interior being gelatinous
and the external a complete membrane, so formed as

to cover the stem in the manner of a sheath or tube.

The other Gorgoniee consist of a horny stem coated

by a membrane, which is hardened by carbonate of

lime. Sponges are of a nature similar to the horny
stems of the Gorgoni<, and only differ from these and

from each other by the quality of the texture. And,

lastly, that the Alcyonm are likewise composed of a

soft flexible membranaceous substance very similar to

the cortical part of some of the Gorgoniee, and in like

manner somewhat hardened by carbonate slightly

mixed with phosphate of Hue.
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From this mass of evidence we collect in general,

that the varieties of bone, shell, coral, and the nume-
rous species of Polypidoms with which the last are

allied, only differ in composition by the nature and

quantity of the hardening or ossifying principle, and

by the state of the substance with which this prin-

ciple is mixed or connected ; the gluten or jelly which

cements the particles of phosphate or carbonate of

lime and the membrane, cartilage or horny substance

which serves as a basis, appearing to be only modi-

fications of the same substance, which progressively

graduates from a viscid liquid or gluten into a gela-

tinous substance ; this again by inspissation, and by
the more or less perfect degrees of organic arrange-

ment, forms the varieties of membrane, cartilage, and

horn, forming the peculiar differences of the several

species.
In the matchless Museum of the Royal College of

Surgeons of London, several elegant preparations of

Madrepore and calcareous Polypidoms may be seen,

in which it is manifest that when the carbonate of

lime has been absorbed by a chemical operation, the

animal matter remains, still exhibiting its original

form ; but, being divested of its hardening matter, is a

mere gelatinous substance.

Lamaroux has constituted four classes of flexible

Polypidoms, the

FIRST CLASS is that of the celluliferous, whose

Polypi are found in shelly or non-irritable cells. It

is divided into three orders, beginning with that wi.ose

cells are apparently isolated, and comprehends the

Flustra, Ccllulana, \c. The second order includes all

those with coalescent or united cells, formerly styled

tiertularia; the Tubularia forms the third order, their

cells being tubular and horny, simple or branching,
with one or many openings. The
SECOND CLASS, whose Polypidoms are styled cal-

ciferous, are of a chalky substance mixed with that of

animal, and continuing apparent in every stage ; this

rla*s also contains three orders, the lirst of which has,

like the Tubularia, the Polypi at the extremities of

the stems and branches, but, beinur less horny and

more calcareous, forms an intermediate link between

the last order of the first class and the second order

of the present class, whose Polypidoms are very cre-

taceous or chalky, but whose Polypi are not appa-
rent ; they are articulated, which distinguishes them

from the third order of this class, in which they are

not articulated.

In concluding this article we are enabled to add,

that an able naturalist is about to publish, at no very
distant period, a systematic arrangement of these

\\onder-working creatures. It is a subject on which

more may be said, and less is hitherto known, than

any other ; but. the necessary information and obser-

vation is so difficult of access, that lew persons have

ventured to explore its mazes ; but the immense im-

petus now given to the study of nature by the united

labours of eminent men, in every part of the world, will

render her paths more easy to tread, and enable the

student to unlock the storehouse of her treasure.

POLYTHALAMACEA, is the third order of

the first class, Ccphalopkora, of the French naturalists ;

it includes the genera, Orlhocerata, BelemniLes, Conu-

larin, Coiwlit.es, Orthoceras, and Baculiles ; these con-

stitute the tirst family, under the name of Ort/ioccrata.

The second family, Lituacea, includes the genera

Ictliiosarcolithcs, Lituo/a, Spirilla, Hamatites, and Am-
' ratifa. The third family, Cristacea, comprise
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the genera Crepidulina, Oreas, and Linthuris. The
fourth family, Ammonacea, includes the genera Dis-

eorbites, Scaphitcs, Ammonites, and Simplegas, The
fifth family, Nautilacca, consists of the genera Orbu-

liles, Nautilus, PolystomeUa, and Lenticidina. The
sixth family, Turbiuacca, includes the genera Cibicides

and liotalitcs ; and the seventh family, Turriculacea,

possesses only one genus, Turrilites.

Under the different generic names a more full de-

scription is given of each of these molluscs, and it

will be seen that the greater number of them are only
known in a fossil state ; the most common recent

species, such as the Spinda and Nautilus, will give an
idea of the whole order, and why it has been called

many- chambered. The general characters of these shells

are, the body of the animal being contained more or

less in the last-formed division, the shell is straight, or

more or less rolled upon the same plane, divided by
chambers or septue, and these perforated with one or

more syphons or holes. The entire order is esta-

blished upon the imperfect knowledge possessed of
the animals of the Nautilus and Spirilla, to which

analogous reasoning approximates the other genera.
The arrangement of the genera constituting this order
has been guided by the curvature of the spiral cone,
the first straight, the others being gradually rolled

upon the same plane until no trace of it appears exter-

nallv, as in the Nautilus,

POMADERRIS (Labillardiere). A genus of ever-

green shrubs from New Holland, having pentandrous
flowers, and belonging to Rhamnacccc. They are in

greenhouse collections, and are treated like other

plants from the same quarter of the world.

POMATHORINUS, a genus of temdrostral, or

slender-billed birds, bearing some resemblance to the

sugar-eaters, but still sufficiently distinguished from
them to be reckoned a separate genus. The charac-
ters are : the bill long, slender, straight at the base,
but slightly bent towards the top, very much com-

pressed in the distal part, but without any notch, and
the culmen of the upper mandible with a distinct

ridge. The nostrils pierced obliquely near the base
of the bill, and partly covered by an oblong mem-
brane. The wings of moderate length and rounded ;

the tail long and also rounded. The feet with three

toes to the front and oue to the rear, the middle front

is the longest, but the hind one the stoutest of the

whole. The claws on all the toes much compressed,
crooked, and sharp at the points. All the known

species, of which there are several, are forest birds,

natives of the Eastern islands and Australia; but little

or nothing is known of their manners or their feed-

ing. The species first discovered were classed with

the bee-eaters, by the describers of the time ; but

they do not even belong to the same family, as the

bee-eaters have the feet syndactylic, and these birds

have not.

P. temporalis was discovered in New Holland by
Brown, during Flinders' voyage, in the early part of

the present century ; but it most likely exists in other

parts of the east. Its length is about ten inches and
a quarter ; its tail pretty long, and its wings short.

The upper plumage is yellowish-ash, passing into

dull yellow on the under part. The front, under the

head, throat, and breast, are white, a thin line over
the eye and the tail-feathers are black, but the latter

have the tips white. The bill is black at the base,
and whitish at the top.

P. superciliosus is another Australian species, for
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the knowledge of which we are indebted to the same
illustrious naturalist. It has a considerable general
resemblance to the former, but it is considerably
smaller. Its length is seven inches and three quar-
ters. The upper part is brownish yellow ; the dark

streak over the eye extends to the nape ; the throat,

breast, and anterior part of the belly are white ; and
the bill and feet are black.

P. mmitana. This species has been observed in

the wooded parts of the mountains of Java, at the

height of seven thousand feet above the level of the

sea
; and it is probable that it also exists in the ele-

vated parts of the adjacent islands, and in New
Guinea. Its total length is seven inches and a half;

its general colour maroon ; its head blackish with

a white eye-streak ; and its throat and breast pure
white.

P. Isidorii is a native of New Guinea, and though
it has the same generic characters, it differs consider-

ably in appearance from any of the others. Its

general colour is maroon, very rich on the wings and

tail, paler on the throat and breast, duller on the

belly, and mottled a little with grey on the head and

back. The total length is about eight inches ; the

bill is an inch in length, of a yellow colour, very
much compressed toward the tip, and with the mar-

gin of the upper mandible overlapping the edges of

the under one. The tarsi are very stout for the size

of the bird; they are covered with large scales in

front, and of a reddish brown colour. The toes

are stout, of the same colour as the tarsi, and

furnished with compressed and crooked yellow
claws. The tail consists of ten feathers, is wedge-

shaped at the extremity, and nearly four inches long ;

so that when the length of the bill and tail are sub-

tracted, there remains little more than three inches

for the body and head of the bird. The wings are

short, and all the quills nearly of equal length, the

first being the shortest in the wing.
This bird is easily obtained in the woods of New

Guinea, from which specimens were first brought by
the French. It is a bird of very peculiar structure,

from the length of the bill and tail, the shortness of

the wings, and the fact of their being nearly squared
over. In these respects there is hardly any other

bird that can be compared with it ; and, although

nothing is known of its habits, there must be a pecu-

liarity of habit answering to its peculiarity of struc-

ture. It must be quite incapable of long-continued

flight, and thus it cannot move from island to island

unless where these are separated from each other by
narrow channels. The strength of the tarsi and

toes, and the larger scales on the former, might lead

to the supposition that it is a ground bird, but the

form of the claws are against that. The genus alto-

gether is one of the many peculiar ones of the eastern

islands, to which we have nothing corresponding in

any other region.

POMEGRANATE is the Punica granalum of

Willdenow, a fruit-bearing shrub indigenous to the

south of Europe, and which in the natural system
constitutes an order by itself. The pomegranate, so

called from its fruit being likened to an apple full of

grain, has received its generic name either from the

scarlet colour of its flowers, or in reference to its

Punic habitat, the plant being originally found on the-

northern shores of Africa. It has been long an in-

habitant of our gardens, but valued for its fine flowers

rather than for its fruit, which never ripen thoroughly

in this country. They are usually planted against
south walls!, and are easily propagated.
POMPILID./E (Leach). A family of aculeated

hymenopterous insects, belonging to the sub-section

Foxnorcs, and having the hind legs long, the antenna;

filiform or setaceous, and often curled up spirally at

the tips in the females ; the abdomen is ovoid or oval,
and attached to the thorax by a narrow and very
short peduncle ; the lower jaws and lip are straight,
and of a moderate length ; the collar is transversely

quadrate or longitudinal ; the hind margin being
nearly straight, and extending as far as the base of

the fore wings. The family is of considerable extent,
and comprises species varying considerably both in

their size and colours ; they do not appear to be con-
fined to particular districts of the globe, but prefer
warm and sandy situations, in which the females
construct their nests by burrowing in the earth ; they
generally provision their nests with spiders, but occa-

sionally with other insects which they have wounded
with their stings, and which serve for the food of their

progeny, which are produced from eggs deposited

separately in the provisioned cells ; some species also

make their nests in burrows which they find already
formed in wood. They are extremely active in their

movements ; and whilst the females are in search of

their prey, they may be observed constantly running
along the ground, shaking their wings, or taking short

flights. The males are generally smaller than the

females
; the latter are provided with an extremely

powerful sting, and the wounds which they make with
it are very painful.
We have, on various occasions, noticed the great

solicitude exhibited by female insects in the construc-

tion and provisioning of the nests, formed, not for

their own residence, but for their future young. The

following observations, extracted from the note book
of the writer hereof, present another instance of the

same kind. "
September 17. Observed a very small

specimen of Pompilus fuscus, at the foot of a perpen-
dicular sand-bank, at Coombe, dragging a seemingly
dead ant (Formica Herculcana), much larger than

itself, to its burrow ; on reaching the foot of the bank
it quitted the ant, and, as I thought, flew away, but

it was only to reconnoitre and discover the nearest

way to its nest, situate half up the bank. It then

returned to the ant, and seizing it in its jaws began,
tail foremost, to drag it up the bank, the uneven sur-

face of which, however, caused it several times to

overbalance itself, and fall down again to the foot of

the bank. This, however, seemed not to intimidate

it, for it as often commenced the re-ascent, endeavour-

ing at the same time to avoid the uneven parts which

had caused its downfal. I watched it thus occupied
for a length of time, and have little doubt that it ulti-

mately succeeded in reaching the nest, although my
attention was attracted away by other objects."

The family comprises the genera Pepsis, Ceropaks,

Pompilus, Salius, Planiceps, and Aporut. Those

printed in italics being British. The genus Pompilus,

Fabricius, comprises those species which have the

maxillary palpi longer than the labial, the upper lip

concealed beneath the clypeus and the wings, with

four sub-marginal cells. There are twenty-six British

species, including the type Sphex viaticus (Linnaeus),

a handsome insect, varied with red and black, which

is very common on Hampstead Heath and else-

where.

PONTEDERACE^E. A small natural order in-
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eluding only three genera, and of which there arc ten

species. They are aquatic plants, natives of the East

Indies, tropical Africa, and North and South Anio-

ricti ; they are ornamental, and may be easily cul-

tivated in an aquarium ; their properties are unknown,
and they have not hitherto be

v
en applied to any use-

fid purpose. The genera here united are Ponte-

derirt, Heteranthera, and Leptantkus. The species of

the two latter may be cultivated in the open air.

PONTIA (Fabricins). An extensive genus of

butterflies, belonging to the family PapUiomdee, and

distinguished by having the lower wings formed into

a gutter for the reception of the abdomen ; the palpi

nearly cylindrical, slightly compressed, with the last

joints of nearly equal length, and the club of the

antenna- ovoid. The caterpillars are naked and des-

titute of the fleshy retractile appendage observed on
the neck of the caterpillars of the genus Papifio.
The genus comprises the white butterflies, so common
in our gardens and field*, the lame of some of the

species feedina: upon and occasionally entirely de-

stroying our cabbages, hroeoli, cauliflower, &e. They
are, however, subject to the attacks of various para-
sitic insects, especiailv the IMRcrogaster glamerafttf,
" Small birds'" also, observes Mr. Haworth, "destroy
incredible numbers of them as food, and should be

encouraged. I once observed a titmouse (Pai-iu

major) take five or six large ones to its nest in a very
few minutes. In enclosed gardens sea-gulls, with

their wings cut, are of infinite service. I had one

eight years which was at last killed by accident, that

lived entirely all the while upon the insects, slugs,
and worms he found in the garden. Poultry of any
sort will soon clear a small piece of ground, but, unless

they are of the web-footed kind, they do much damage
by scratching the earth."

The most common species of this genus are the

large white butterfly (P. hnmtca;, Linn.), the small

white (P. rapes'), and the green veined white, P. napi.
Mr. Stephens, however, added several others, which
have been regarded by some writers as varieties only
of the common kinds.

POPULUS (Linnaeus). A genus of very con-

spicuous forest trees, natives of Europe and North

America, bearing dioecious flowers, and ranging with

the AmcntacecB. Four species are natives of Britain,

viz., the abele, the hoary, the aspen, and the black

poplars. The Lombardy is a favourite in ornamental

plantations ; the black Italian produces the best tim-

ber; they are all propagated by cuttings of either

their youns; shoots or roots.

PORTLAND-IA (Limiajus). A genus of highly
ornamental trees, natives of Jamaica. They belong
to the fifth class and first order of sexual botany, and
to the natural order Rnh'mcnc. This plant, to grow
it well, requires a strong stove heat, and is well worth

every care to bring it to a flowering state, as when in

flower it is a magnificent object.

PORTUGAL LAUREL is the Cerasus Lmitanica
of Linmi'tis, a common shrubbery plant, and propa-
gated by seeds, which ripen in abundance upon old

PORTULACE^E. A natural order containing
ten genera and fifty-five species already described.
The Purslane and its allies are succulent herbs or
shrubs with fleshy, entire, alternate leaves, and usually
destitute of stipules. The inflorescence is axillary
or terminal, solitary, or in spikes or panicles ; the
calvx is free or only slightlv adhering to the base of
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the germen ; the petals are exsertcd from the calyx
or torn", in number five, more or less ; the stamens

are definite, exserted with the petals from the calyx
or torus ; the filaments are discrete, the anthers ver-

satile and two-celled ; the gertnen is superior, one to

three-celled, and many-seeded ; the style single, and

the stigmas several-elefr. The Purslane is the only

plant of any use, the Generality being only weeds.

POTAMOGETON (Linnaeus). A genus of

aquatic perennials, all indigenous to Britain, where

they are known as pond-weed. The genus belongs
to the natural order Alismaccee. None are in cul-

tivation.

POTENTILLA (Linna-us). An extensive genus
of herbaceous perennials, found everywhere over the

whole mountainous surface ot Europe. The flowers

1 are rather pretty, and for the most part yellow or

! white, and from their character are ranged in Rosacecc.

They may be called ornamental weeds ; though there

are a few exotic species which deserve a place in the

flower trarden.

PRASOPHYLLUM (Dr. Brown). A rather

numerous genus of tuberous-rooted herbs, natives of

New Holland, belonging to Orchldece. According
to Sweet, they should be planted out in a frame in a

mixture of light, loam, sand, and peat earth, and only

protected from frost.

PRAWN. A small crustaceous animal belonging
to the long-tailed (Macrouronx), ten-legged (Deca-

podons) division, and to the family Palcemonidce, being,
in fact, the typical species of that family, and known

by the technical name of Pnlcemon serrntns. It is

highly prized as a delicate shell-fish. See PAL.*-

MONIDJE.

PKEMNA (Linnaeus). A genus of tropical trees

bearing didynamous flowers, and belonging to Vcr-

bcnaccce.

PRIMUI/AOE. A much admired natural order

of mostly humble plants, comprising within its limits

seventeen genera and one hundred and forty-three

species. They inhabit the mountains and meadows
of all parts of the world, but especially in the northern

hemisphere.
"
Nothing can surpass the beauty ot

the little delicate Alpine Primulas, Androsaces, Are-

tias, and Soldanellas, with their modest blossoms

sometimes rivalling the whiteness of the surrounding
snow, and sometimes emulating the intense blue of

the empyrean." They are as much valued for their

early advent as for their intrinsic beauty ; for no sooner

is the snow melted, and the earth loosened by the

vernal airs, than these harbingers of spring put forth

their welcome blossoms. Besides the above named

genera there is the Cyclamen, the elegant Dodeca-
tlieon. (considered worthy of being dedicated to twelve

divinities), the Cortusas, Trientalis, Coris, Hatlonia,

Li/inncchia, Lnkima, A-nagal/ix, Micranthcmum, Cen-

tnnculux, Sumoltis, and Campylanthtts. The prominent
botanical character of the order is the fruit, one-celled,

with a central placenta, and the stamens opposite the

petal?. The properties of these plants are insig-

nificant, nature having thus as it were secured some
of her prettiest flowers from rapine, and spared us

kindly the pain of destroying these most delicate

specimens of her handiwork. The tubers of the

Cyclamen abound in south-eastern Europe, and are

eagerly devoured by swine; hence the plant is called

sowbread. A kind of wine is made from the flowers

of the cowslip, said to be useful in fevers. All the

genera are increased by division or seeds.
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PRINOS (Linnaeus). A genus of North Ame-

rican evergreen shrubs, commonly called winter-

berry. The flowers are hexandrous, and the genus

belongs to Rhamnaceas. The species grow in any
light peaty soil, and are increased by layers.
PRIONIDiE (Leach). A family of coleopterous

insects, belonging to the section Tetramcra, and sub-

section Longicornes, distinguished by having the upper

lip obsolete, the body generally of large size and de-

pressed. The jaws often very large, especially in the

males ; the antennae of moderate length, the thorax

often denticulated at the sides. The family is of

considerable extent, and comprises some of the most

gigantic insects of the order to which it belongs ;

thus, Prionus gigas is six inches and a half in length,

and P. cerviconiis five inches and a half including the

mandibles. They frequent the great forests of tro-

pical climes in which the trees are old and of a large

size, as it is in the wood of the latter that the larvse

reside. These larvse do not materially differ from

those of other beetles having similar habits ; the head

is small and the body thick, fleshy, and depressed,
with the legs very minute. Those larvte are sup-

posed by some authors to be the Cossus of the Romans ;

and it is certain that they are greedily devoured by
the negroes in the West Indies. When they have
attained their full growth they spin a cocoon of silk

with chips of wood, within which they undergo their

transformations. They take care to place this cocoon
near the surface of the tree, so that the insect, when
arrived at the imago state, may the more easily find

its way to the open air. The females are provided
with a corneous tubular borer, which they introduce

into crevices in the bark in order to deposit their

eggs. During the day they remain quiescent in the

woods, but come forth in the twilight and fly round

the trees. The family comprises the genera Spondylus
and Prionus, which latter has recently been divided by
M. Serville into a very great number of sub-genera.
We possess in England but a single species Prionus

coriarius, which is about an inch and a half in length,
and of a dark brown colour. See 'CERAMBYCID^E.
PRISMATOCARPUS (Heritier). A genus of

annuals and two or three perennials, natives of Europe
and South Africa. The flowers are pentandrous, and
the plants belong to Campanulaceae. The genus was

long ranked as Campanulas, until separated by Heritier.

The African species are treated as greenhouse plant?,
and the annual sorts as tender annuals ; that is, raised

from seed in a hotbed, and afterwards planted in the

open borders.

PRIVET is the Ligustrum vulgare of Linnaeus, a

European shrub, much used in forming ornamental
shrubberies. It belongs to Okitife.

PROCTOTRUPID^E (OxYum, Latreille). A
family of hymenopterous insects of considerable

extent, belonging to the sub-section Pupivora, having
the wings almost destitute of nervures, the antennae

composed of from ten to fifteen joints, the abdomen
terminated by a tubular ovipositor, and either ex-

ternal, forming a terminal point, or internal and
exsertile. The maxillary palpi are generally long
and slender. These insects are of minute size, and

generally of a black colour, with pale or red legs.

They are found in grass and amongst leaves, and

generally are very active. From the Chalcididce they
differ in having the antennae straight, and the nervures
of the anterior wings often more conspicuous, whilst

the structure of the abdomen and the ^ovipositor

distinguishes them from the Cynipidae and Ich-

neumonidtE. This family has been recently inves-

tigated by Dr. Nees von Esenbeck, as well as by
several English authors, by whom many species have

been described, and numerous genera established.

They are parasitic upon other insects. Some of the

species exhibit various remarkable peculiarities. Thus
the Platygnster Boscii is furnished with a long curved

horn, winch arises at the base of the abdomen, and
extends over the thorax as far as the head. The

species of Galesus are remarkable for having the

mandibles elongated into a kind of beak, and the

female Gonatopi are provided with a curious pair of

recurved pincers, attached to the fore tarsi, quite
unlike any thing to be observed in any other insect.

The wings of the Dinpria: are entirely destitute of

nerves, and the Mymars (including some of the most

minute creatures belonging to the- order, and visible

only when creeping upon the window between the

eye and the light) are provided with a brush of very

long hairs upon the margins of the wings ; whilst the

genus Proctotntpes is distinguished by the exserted

and conical ovipositor; the antennae thirteen jointed,
and straight.

PROMEROPS (Epiemachus'). A genus of birds

belonging to the slender-billed family of Passeres in

the arrangement of Cuvier. They have sometimes

been confounded with the bee-eaters (Merops) ; but

the structure of their feet, the form of their bills, and
their modes of feeding, are quite different. The bee-

eaters are syndactylic, or have the outer front toe

and the middle one of equal length, and united to-

gether as far as the last joint, which makes that part
of the foot in a great measure the same as one large
toe with a cleft point. Promcrops, on the other

hand, are anisdactylic, having the middle and outer

toes of different lengths, and united only at their

bases. In this respect they resemble the nut-hatches,

creepers, humming-birds, and hoopoes, to the last of

which they have the closest resemblance. Their

mode of feeding is different, however, for they live

in a great measure upon the nectar of flowers, for the

procuring of which their bills and tongues are well

adapted.
The characters may be stated as follows : The

bill much longer than the head, slender, and with the

gape opening as far backward as the eyes ; the man-
dibles very much compressed, sharp in the edges for

the whole of their length, the upper one very slightly
notched toward the point, exceeding the under one
in length, and with the crest on the culmen, which

advances between the plumes and the forehead ; the

nostrils, at the base of the bill, opening forward, and in

part covered by a feathered membrane ; the tarsus of

the same length as the middle toe ; the outer toe

longer than the inner one, and united to the middle

one at its base, and the hind toe furnished with a

very strong claw ; the wings are of moderate length,
and rounded, the first quill being very short, the

next three gradually longer and longer, and the fifth

one the longest in the wing. The natural history of

these birds is not a little confused, as they have been

differently viewed by different writers, and variously
mixed up with other genera, with which it does not

appear that they have much real connexion either in

their geographical distribution or their habits. The
most characteristic of them are understood to be

natives of Southern Africa and Australia, of the isles

which lie between them, and of some of the isles
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eastward of New Holland ; and the American spe-
cies, which have sometimes been added to the genus,
all belong to others, either to the sugar-eaters, or to

some other genus nearly resembling them. Jn this

uncertainty, we can do little more than mention the

names of a few of the best-established species, re-

marking, that the whole are tree or plant birds, that

their tongues are cleft at the extremity, and other-

wise adapted for collecting those sweet juices from

the nectaries of flowers upon which the birds may, in

a great measure, be said to feed.

SPLENDID PKOMEROPS (E. splendent'). This is a

very beautiful bird, a native of Australia, and between
nine and ten inches in length. The upper parts, and
the head, neck, and breast, are velvet black, with

reflections of green and purple ; the feathers on the

sides are large, rounded at their extremities, and
each marked with a spot of very rich golden green ;

the feathers on the Hanks are yellowish white, pro-

duced, and having thread-like niches; and some of

them have the shafts drawn out in long filaments ;

the middle coverts resemble the back, and the exter-

nal ones are black, with red borders ; all the under

parts are white ; the bill and feet are black. These
birds inhabit the Australian forests, and are under-

stood to suck the sweet juices of flowers, but their

habits are very little known.
MAGNIFICENT PROMEROPS (E. magnificus}. This

is also a native of Australia, a larger bird than the

species last mentioned, and still more brilliant in its

colours. The upper part is black, with purple reflec-

tions, and the coverts of the wings pass into golden

purple at the tip and margins ; the quills, which are

the same colour as the back, are very broad, and

squared over at the ends ;
the middle tail-feathers are

greenish -purple, and the lateral ones black ; there is

a sort of gorget of blue scaly feathers on the throat

and fore neck, a collar of bronze-green below it ; and
the breast is glazed with silvery reflections; the

under parts and flanks are iridescent violet, the

feathers on the latter being long, and with loose

backs, something resembling those of the birds of

'paradise ; the bill and feet are black. The entire

length is about twelve inches.

POINTED-TAILED PROMEROPS (E. caudacutus) is

a native of the island .of Madagascar, and about
eleven inches in length ; the upper part is black, with

dull green reflections ; the primary quills are black,
the secondaries mottled with white and yellow in the

central parts ; and the tail-feathers, which are painted
at the tips, are iridescent black ; the lower parts are

blackish brown ; and the bill and feet are black, with

a white streak on the ridge of the former.

HISSING PROMEROPS (E. sibilans). This is a

South African species, smaller than any of those

already mentioned. The upper part is brown, clouded
with olive ; and the lower part white, passing into

brown on the flanks, a collar of white surrounds the

neck ; the lateral tail-feathers are white, striated

with brown and black ; the bill is brown, and the
feet yellow ; the bird gets its name on account of the
low hissing noise which it makes while flying, but

otherwise its manners are very little known.
AZURE PROMEROPS (E. ci/aneus). This is also a

South African species, and one of the largest of the

whole, measuring not less than fourteen inches in

length. The upper parts are azure blue, with green
reflections ; the quills and tail-feathers are silver

grey on the under part, with azure margins ; the

under parts of the body are sky-blue, marked with

green ; the bill is blackish ; and the feet bluish grey.
This specie? is the Indian hoopoe of some authors,
but they are wrong in both respects, as it is neither

a hoopoe nor an Indian bird.

RED-BILLED PROMEROPS (E. erythr&rynekui). This
is also African, and measures twelve inches in length,
but the female bird is a little less than the male. The
upper parts are bright shining green, with reflections

of blue and bronze ; the quills and lateral tail-feathers

are spotted with white ; the under parts are of a
variable colour, green in some lights and violet in

others ; and the biil and feet are red.

NAMAQUA PROMEHOPS (E. cyanomclas). This

species, as its name imports, is found in (he Namaqua
country, a rich district of Southern Africa, near the

conflux of the Great Orange river with the Atlantic.

The forests of that country are particularly rich in

birds, as well as in antelopes and other animals ; but

they cannot be explored without much difficulty and
some danger. The present species of promerops is

about ten inches long in the male bird. In that sex

the upper parts are black, with metallic reflections ;

the under parts black, with brown ; the tips of the

outer tail-feathers are white ; and the bill and feet

black, The female is considerably smaller ; she has

the bill less arched, the reflections on the upper part
fainter, and the under part much more inclining to

brown.

These are the principal species which have
hitherto been discovered of this very peculiar genus.
It will be seen that all of them belong to the southern

hemisphere, to Southern Africa, New Holland, and
the adjacent islands. Some specieshave been described

aa being natives ofthe West lndiaislands,andof various

parts of tropical America, but those which have been
so described are all birds of different genera, and,

generally speaking, belong to the Conirostral family,
and not to the slender-billed birds ; and of course

this difference in. the structure of so essential an

organ as the bill indicates a corresponding difference

in the habits.

PROTEACE^E, a natural order of highly orna-

mental evergreen shrubs or trees, chiefly natives of

the Cape of Good Hope and New Holland. The
order contains thirty-two genera, of which there are

three hundred and seventy-five species already de-

scribed. The leaves are simple, narrow, entire or

serrated. The flowers generally grow in clusters, and
are green, yellow, or red, sometimes surrounded

by coloured bracta?, with dark hairy margins.
The flowers are tetrandrous, with distinct an-

thers. The stigma undivided, and mostly oblique
The fruit is various, sometimes a single nur, or con-

gregated in a kind of cone. The proteas of the

Cape, and the Banksias, dryandras, and telopea
of New Holland, are the finest plants of the order.

They are propagated by cuttings and seeds.
''

PROTELES, a genus of carnivorous mammalia

walking on the toes, and intermediate in structure

and appearance between the hyaenas and the geunets,
but not strictly admitting of being classified with

cither. There is only one known species, a native

of Southern Africa, which is a country containing

many singular animals ; and in that country it is

popularly styled a hyaena, though it is not one in

reality. Lalande was the first to discover it ; and
Cuvier pointed out its characters, styling it provision-
ally the hysena civet, and the hvsena gennet. In

112
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some respects however, it has stronger resemblances
to the dog family, especially the foxes, than it has to

the hyaenas or the civets, though it stands very like

the hyaena on its legs, the fore ones being consider-

ably longer than the hind. At first sight it is not

very unlike the young of the common hyaena ; but

its head is differently shaped, and its toes are dif-

ferent in number. Its head is slender and hand-

somely formed ; and its muzzle, instead of being
blunt, is elongated, like that of the civet, or still more
like that of the fox. The teeth resemble a little

those of the hyaenas, but they are not quite so car-

nivorous. The ears are long, and thickly covered

with short hair, resembling those of the striped

hyaena ; the nostrils are on the point of the muzzle,

which is black, and very slightly covered with hair ;

the mustachios are long and bushy ; the hair of the

mane, which extends all the way from the head to

the tail, and the tail itself, are covered with rough and

shaggy hair, which is hard to the touch, and the indi-

vidual hairs are annulated by alternate portions of

black and white ; the rest of the body is covered
with woolly hair, interspersed with a few long and stiff

hairs ; the ground colour is white, washed with red-

dish grey, and covered by irregular lines of black on

the sides ; the legs are the same colour as the body,
with cross bands of black, except the tarsi, which are

black altogether. This is rather a handsome animal ;

but it is comparatively rare in Southern Africa, and
little known even to the native inhabitants. In its

habits it is strictly nocturnal ; and hence it is rarely
seen unless when its earth is found and it is dug out.

It appears to be to a certain extent social ; for as

many as three have been dug out of the same earth ;

but whether they join in hunting their prey has not

been ascertained ; they are about the size of a shep-
herd's dog, and are disposed to fight, and erect their

rnanes when they are annoyed. It does not appear, how-

ever, that they are vicious in their dispositions, or

make any serious inroads upon the farm yards of the

settlers. Their limited numbers, and their retiring habits,

tend, however, to render their history very imperfect.
PROTEUS, a genus of batrachian reptiles, closely

allied to the tritons and salamanders, and, as a living

animal, a singular inhabitant of singular places. Only
one species is known, and that one is very local,

being confined to the eastern Alps, and to some

very singular places among them. The lakes in the

neighbourhood of Sittich, in Lower Carniola, are the

places where it was first found by the Baron de Zais,

a zealous observer of nature, and by him it was
communicated to Laurenti and Seapali, who wrote

the first scientific accounts of it. Some of the lakes

in which it was observed, are of singular character ;

for part of the year they show an expanse of surface-

water like other lakes ; but at one season the whole

of the water withdraws into a hole in the bottom, and
the bed of the lake becomes a meadow for a time.

Subsequent research has found the proteus in other

waters than these lakes ; but still they are all connected

with the rocks, or are what may be caljed
"
grotto-

waters ;" and no living specimen has been met with,

excepting in some part of the Eastern Alps, between

Vienna and the Adriatic. In the early ages of the

world it appears to have been much more numerous
than it is now, though still in the same part of the

world. Remains or impressions have been found in

the schistous strata at Eningen, of larger size than

the living animal, but so much resembling it as to

show that if they are not the same identical species,

they are certainly the same genus.

Schrrcber, of the Vienna museum, was the first

who made proper dissections, and gave a detailed

account of the anatomy of these singular creatures,

since which time they have taken their proper place
in the system, between the aquatic salamanders and
the sirens.

The known species was named Proteus angitinits,

by Laurenti, though some others improperly classed

it among the sirens. It is an animal more than a foot,

in length, and about the thickness of one's finger,
with the tail compressed vertically, ami lour rudi-

mental feet, with three toes on the fore feet, and two
on the hind ones. Its feet are very badly developed,
so that it walks slowly and badly ; but it swims easily
and rapidly after the manner of tritons. It is fur-

nished with internal lungs and also with gills on each

side, which latter are of a coral red colour, and

appear to be used in breathing much more fre-

quently than the lungs. The proteus is thus a

truly amphibious animal, capable of breathing either

dry air, or air through the medium of water. Its

gills are in the form of three little tufts upon each

side, and it does not appear to lose them at any
period of its life, so that the name proteus, which
means a changer, is very inaccurately applied to it.

Its eyes are so exceedingly small, and so much co-

vered by the integuments, which form a sort of pit
around them, that they are hardly visible. The cars

are also covered with flesh, and both these senses

appear to be in a very low state of development. It

very often happens, however, that when an animal h;is

the localised senses so imperfect that we are apt to

pity its helpless condition, the general sense of the

body is so much increased, as completely to supply
the defect of all the other senses. This seems to be

particularly the case with this animal, for it is ex-

ceedingly impatient of light ; and if exposed to a

strong light for any length of time it dies. Its jrene-

ral colour is whitish, with a rosy tint in the living

animal, but the bloom of this tint goes off after death.

The original opinion, that it was the larva of some*
sort of salamander has been totally exploded ; first,

because there is no salamander in the places which
this animal inhabits ; and. secondly, because the

skeleton of the proteus, and its genenil organisation,
are totally different from those of the salamander in

every stage of their existence. The protens has a

sort of larynx and windpipe, and utters a feeble voice

intermediate between hissing and whistling.
The skeleton bears some resemblance to that of

the salamanders ; but the vertebrae in the spinal
column are more numerous, and the rudimental ribs

are fewer. The bones of the head more resemble

those of the siren. There is no crest on the cranium,
which is very much depressed. The bones of the

nose are merely rudimental ; but the processes of the

intermaxillary bones are long, and each of them is

furnished with a row of teeth to the number of eight
or ten. The vomers are also furnished with teeth

more numerous than the inter-rnaxillaries, and extend-

ing far back into the mouth. The proper maxillary
or jaw bones, and also the bones of the palate, are

entirely wanting. The under part of the cranium is

fiat, formed by a single spheroid bone, but there are

no walls or partitions of bone to the nostril?, which

open into the mouth. The neck and body consist of

thirty vertebras, and the tail of twenty-five. With
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the exception ot the terminal one, these bones are

very perfectly ossified ; but their articulations to

each other very much resemble those of fishes that

is to say, each of the two ends which are opposed to

each other has a hollow cavity, and the two cavities

are filled with cartilage. The ribs are seven on each

side, and merely rudimental. There is no sternum,
but there is a cartilaginous envelope to the heart,

which in some sort answers the purpose of a sternum.

The bones of the extremities are exceedingly imper-
fect, the blade-bone being the only part of the shoul-

der which is not cartilage, the bones of the pelvis

being still less perfect, and those of the feet carti-

laginous at their extremities. It appears that the

animal has the power of St-nding a current of water

from the mouth to the gills ;
for there are openings

in the, hinder part of the mouth which have their exit,

between the tufts of the gill. The liver consists of

three lobes ; the gall-bladder is very ample. The
heart, which is situated between the fore feet, and
whose cartilaginous envelope appears to assist in keep-

ing them asunder, has but a single ventricle and

auricle. The lungs are exceedingly simple, consist-

ing of a few small and short tubes, a little dilated at

their extremities. The stomach is thick and leathery;
but the intestinal canal is slender. Small shelled

mollusca appear to form part of the food of the

proteus, as they have been found in the stomach ;

but the habits of the animal are so exceedingly ob-

scure, that very little is known respecting them ; and
those which have been kept for a short time in con-

finement, have refused every kind of food. Of their

mode of production nothing is known ; and, indeed,
the traces of organs for this purpose are very
obscure.

Altogether this is one of the most singular animals

in Europe; and its impatience of the light, and dis-

position to lurk in the sand, under stones, or in the

darkness of subterranean waters, is greater than that

of any other known animal. It also seems to be ex-

ceedingly sensitive and delicate, as no supply of

water.no shading, and no treatment which has been

hitherto resorted tr>, have succeeded in keeping it

alive for any length of time.

Another species, almost equally obscure, and found

in some parts of the United States, especially in New
Jersey, has been referred to this genus, but apparently
without propriety. It is a smaller animal, round in

the body, with a groove down the back, having the

tail flattened like an oar, and four little toes upon
each of the feet. The accounts of it are, however,

very vague.
PRUNELLA (Linnaeus). A genus of perennial

herbs, natives of the northern parts of America and

Europe. Thev have mostly didynamous purple flowers,

and belong to" Labiattc. A few of them are admitted

into the flower garden, but the majority are only use-

less weeds.

PRUNUS (Linnaeus). A genus ofdeciduous shrubs

and trees, mostly natives of Britain and other parts of

Europe. They belong to the class Icosandria of

Limucus, and to the natural order Rosacecc. The

species are the wild sloes of our hedges, and the culti-

vated plums of our gardens.
PSELAPHIDyE (Leach). A family of coleo-

pterous insects, nearly allied to the rose beetles (Bra-

c/ie///tm), but having the tarsi only three-jointed.
These curious little insects have attracted much
attention from the singularity of their characters. The
abdomen is short and oval or rounded, and partially

|

covered by a pair of short truncated elytra ; the
: antennae are thickened at the tips, sometimes only
'

six-jointed, but more generally with elevenjoints, some
: of which are curiously formed in one of the sexes ;

1

in some of the species the palpi are in general verv

| long, and resemble an additional pair of antenna; ; the

tarsal joints are entire and slender, and ofien termi-

nated by a single claw. These little insects are found

|

in moss or amongst .grass, at the roots, whilst others

I
frequent ants' nests. The genera are Pselaphus, Ba-

trhus, C/iennhim, Dioiu/.v, liythinus, Areopagus, Cfc-

itixfrs, Brya.i'is, Tt/chns, Eitplectea, Clavigcr, and

Articcrux, the most remarkable of which have been
noticed in their alphabetical situation.

The genus Pselaphus, in its restricted state, com-
! prises only those species which have the maxillary

palpi elbowed and as long as the antenna', which
latter are eleven-jointed ; the tarsi are terminated by
a single hook. There are several British species, the

type being the Psefaji/nis Hci.tci of Herbst.

The monographs of Leach (Zoolog. Miscell, vol. 3),

Reichenbach, and Aube, must be consulted for the

characters of the genera and species of this family.
PSID1UM (LinniEus). A genus of tropical forest

trees, bearing icosandrous flowers, and belonging to

the natural order Murtacca:. The fruit are the guavas
of the colonists, some of which are equal in quality
to our summer pears. The different sorts grow freely
in our stoves and bear fruit, but they are not held in

estimation so much as to be cultivated entirely for

their fruit, as some other tropical fruits are. They
are propagated by layers or cuttings.

PSOCID^E (Leach). A family of neuropterous
insects, belonging to the section Filicornes, having the

head not anteriorly produced into a rostrum ; the

first segment of the thorax very short ; the second

large and exposed ; the wings deflexed at the sides,

slightly reticulated, the posterior pair being the

smallest ; the tarsi are composed of two or three

joints ; the antennae are setaceous and ten-jointed ;

the maxillary palpi exposed ; the labial palpi indis-

tinct. The family derives its name from the Greek,
and signifies to pull to pieces, and is given to it in

consequence of the habits of the larva?, which, as well

as the perfect insects, are found in old books, neg-
lected collections of natural history, on old palings,
under stones, &c. They are very active, running and

flying quickly, and leaping out of the reach of danger.
The larvae resemble the perfect insects, both in habits

and appearance ; they are, however, unfurnished

with wings, and unable to continue their kind ; in

the pupa state the wing covers are rudimental ; the

species are rather numerous, and of very small size.

The type is the Psocus quadripunclatus (Fabricius),

belonging to the typical genus Psocus; the other

genus, Atropos, is described in its place.
PSORALEA (Linnaeus). A genus of evergreen

shrubs and herbs, mostly natives of Africa ; they

belong to Leguminosce. They are all more or less

ornamental, and one, the P.esculenta, having tuberous

roots, is cultivated on the banks of the Missouri. It

is the Pommc de Prairie of the Canadians, and affords,

during winter, a nutritious farinaceous food. Several

of the species are medicinal. They are easy of culti-

vation, and propagated by cuttings.
PSYCHE (Schrank). A very curious genus of

lepidopterous insects, belonging to the family Arctiidcc

(Stephens), having the body slender ; the antenna; of

the male bipectinated, of the females simple : the for-

mer sex is provided with ample wing?, of which the
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atter is entirely destitute, being moreover of very
small size compared with the males. The wings of

the males are semi-transparent, being
1 clothed with

hair rather than scales, a peculiarity characteristic of

the Trichoptcra, with which order these insects are

still more nearly allied by the habits of the larvae,

which reside in cases formed of bits of twig's, leaves,

&c. woven with silk. The following observations, com-
municated by Mr. Ingpen to Mr. Stephens, will be

read with interest, involving as they do a curious

point in physiological entomology :

" In June last I procured -a considerable supply of

both larvse and pupae of Psyche fttsca, found at Horn-

sey Wood, upon the hazel, sallow, &c., some only I

half the size of the others, from the largest of which I I

obtained four males and two females in the beginning |

of July ; the larvae in the smaller cases being still
j

(Nov. '24) alive, from which I conceive 'that they I

remain at least two seasons, if not more, before they
j

attain perfection, which opinion is strengthened by |

the fact, of my taking the young larvae*, on 17th

July, 1827, under three-fourths of a line in length,

including the case, which are now but four lines long,
and which I fed at first on the leaves of the sallow,

the cuticle of which they devoured, and with the downy
portion they formed their cases ; during the winter

they remained fixed to the upper part of the inverted

glass in which they were placed (having made the

sides easy of ascent by .covering them with a fine

silken web), and in March they began to stir, when I

supjilied them with the buds of whitethorn and after-

wards with sallow ; they gradually increased the size

of their cases, and added to them fine saw-dust and

pieces of leaves, and after a few weeks they again
became immoveably fixed, and from each of them the

chalcideous parasites mentioned in the note were

produced, and their extremely slow growth not only
indicates their anomalous longevity, but satisfactorily
shows why they are so obnoxious to the attacks of

the parasites. The females never leave their cases,"

hence, Mr. Stephens adds,
" how the union of the

sexes takes place it is difficult to imagine, as the female
does not leave her birth place, and the extraordinary
smallness of the latter sex is very remarkable."
The genus, as restricted by English authors, com-

prises only a single species Psychefusca (Haworth),
the male of which is three-quarters of an inch in ex-

panse, whilst the female is only one-sixth of an inch

long ; the wings on the male are entirely pale brown.
The French entomologists, however, introduce into

the genus the numerous small species, composing the

genus .Fitmea of Haworth, which differ only in the

rounded form of the wings and the straight pectination
of the antennae.

PSYCHODA (Meigen). A genus of minute di-

pterous insects, belonging to the family TipiiMce and

subfamily Cvliciformes, having the wings broad, lance-

olate and deflexed at the sides when at rest, the legs

placed at equal distances, and the antennas composed
of a series of globular joints. These little flies have
the body, winsis, and antenna? clothed with long hairs

which, with the position of the wings when at rest

and their large size, give to them the appearance of

very small moths. . They are found in damp places,
and some of the species may often be seen on the

* "Which larvse, although taken so young, produced a great
abundance of chalcideous parasites. in June last, the eggs of
which must either have been deposited in the young larvae upon
leaving the eggs or in the latter, if not introduced upon the
leaves upon which they were nourished,"

windows of our apartments. There are about a

dozen species, the type being the I1
, pkalfnoidtt of

Latreille.
' PSYLLID^E (Latreille). A family of homopter-

ous insects, belonging to the division Aphidicnx, La-

treille, having the antenna? composed of ten or eleven

joints, the last being terminated by two setae ; the

legs are formed for leaping ; tarsi two-jointed. These
are small active insects, found upon various vegetables

upon which they form gall-like excrescences, by
wounding the tender parts of the plants with their

rostrum, ibr obtaining a supply of food. The larva1

have the body flat, the head large, and abdomen ob-

tuse behind. The perfect insects are very active, and

the females deposit their eggs in the midst of a ma?s
of a white downy secretion. The family comprises
three genera,P.vr///f/, having the antenna1 filiform, com-

prising numerous species (the type beinir the Clicrnicn

bu.ii, Linn<us)and Livia, having the antennae short and

very thick, and Livilla, Curtis's Hrit. Knt. pi. (ij.'i

PTEROCARPUS (Linmeus). A senna of tro-

pical trees, belonging to Linnaeus's class Afomtdeiphia,
and to the natural order LegttnitnoKt. The species
are treated as stove plants, and are easily increased

by cuttings. P. draco is one of the trees which exude,
when cut, a reddish sap, called dragon's blood. This

resin was formerly exported in great quantities from

Carthagena ; but, from diminished consumption of

the drug, its collection has ceased ;
the produce of

Calamus draco being now used as a substitute.

PTEROCERAS(Lamarck;STnoMBis, Linnaeus).
These molluscs have been separated from the Lin-

na:an Strombi, in consequence of their not having the

canal at their base shortened, or truncated, as is tin-

case in the Strombi; it is, on the contrary, elongated
in the form of a tail attenuated to its extremity, and

generally closed in adult examples, the right margin
dilated by age into an expanded digilatt-d wing, at-

tached to and covering the whole of the spire ; the

lower part .interrupted by an interval or wide gap.
This is not contiguous to the body of the .'hell (as in

the lioste/laria), but distant and similar to that of the

Stromhns, which is only distinguished from this genus

by the short canal and the want of diyitations ; we
are therefore disposed to agree with the classification

of Linnaeus, particularly as a knowledge of the animal

does not point out sufficient reason for separating it

from the Strombns, which it closely resembles in all

its organisation. Lamarck uses the term dictations

generally for that portion of the shell which, in some

species of this srenus, may be more properly called

claws, whence the trivial name of scorpion, or spider
shell. In young molluscs of this genus these are

not produced. The name given by Lamarck to this

genus is derived from two Greek words, meaning a

horn and a wing. Nearly all the species are inhabit-

ants of the Indian ocean, and many of them exhibit

the most beautiful colours on their lower or internal

surface. Very few species are known in a fossil state.

In Swainson's Exotic Conchology these molluscs are

more faithfully and more exquisitely figured than in

any other work extant.

PTEROMYS Winged Mouse, or, more strictly

speaking, Winged Squirrel. A very remarkable genus
of rodent animals, formed, in some parts of their

bodies, like the pelaitrl&ta, or flying marsupial animals

of Australia ; but unlike them, and resembling the

squirrels properly so called, in the structure of their

teeth and in their general habits. They are furnished

with large clavicles for their size, which gives a



P T E R M Y S. 503

powerful cross motion to the fore legs, so that these

can be thrown outwards nearly at right angles to the

axis of the body. The hind legs also are capable of

very wide motion. In their system of teeth, their

organs of sense, their mode of reproduction, and,

generally speaking, in all the essential parts of their

organisation and habits, they are true squirrels : and
the description of them thus far may be referred to

the article SQUIRUEL. There is even, in some of the

other squirrels, a slight approximation to what forms

the distinguishing character of the present genus :

the bodies of these are fiat, they can spread their feet

wide, and the skin of their sides stretches a little near

the fore legs and flanks to break their fall. In the

present genus the skin is regularly extended from the

tore legs to the hind ones, covered with thick and
soft Cur, and ibrminir a most efficient parachute. There
is also a particular bone attached to the foot, for sup-

porting thi* membrane ; so that, though this peculiar
formation cannot bo said to originate any of the mo-
tions of the animals, it enables them to leap much
farther from branch to branch than it' they had no
extensile skin, on the sides. This alone entitles them
to be considered as a distinct group, and as such they
are u very well marked one.

We need not say that these animals do not fly, or

that the word flying is inaccurately applied to them
;

for there is no instance of a vertebrated animal per-

forming real flight by the motion of any other bones
tlmn those of its anterior extremities. These animal*
can no more take a second leap, or gain a fresh im-

puKo from the air as a fulcrum, than the heaviest of

the mammalia ; they can merely leap to a great dis-

tance, and it is this which is their habit in enabling
them to pass from tree to tree, over considerable

openings in the forest, without descending to the

ground. We need not add that they are forest ani-

mals, because the apparatus with which they are fur-

nished woidd be an incumbrance to an animal in any
other locality. They are not found in the wooded
countries of all parts of the world, but they range

considerably in latitude, being found in polar conn-

trie.*, and also in tropical ones. They are met with
in the woods of Canada and the United States, though
not in the tropical or southern parts of America.
Some of them occur in Lapland, and along the north-

ern forests of the eastern continent, as far as the

eastern part of Siberia. They are met \vit,h again in

India, and in Java and some other of the eastern

islands ; but in Australia their place is occupied by
those marsupial animals with laterally extended skin

to which we have alluded.

Some naturalists have divided them into two sec-

tions or snbenera, according- as they have the tail

round, or broad and flat like that of the squirrel.
The name Pteromy.i has been restricted to those with

the round tails, from that being the form of the tail in

a mouse ; and those with the flat tails have been
called Sciuroptents, or flying squirrels. The two
divisions are pretty distinct from each other, bo,lh in

this character of the tail, and in the nature of the

places where they inhabit. Those with the round
tails are larger and more handsome animals than
those with the flat ; and they are met with only in

the warmer parts of America, and in the Asiatic

islands ; the flat-tailed ones are smaller, less hand-

some, and chiefly, if not exclusively, found in cold

countries.

PTIROMYS. The tails in these are round, and

the hairs do not stand out distinctly from each other.

There are several species ; but the nature of their

haunts, and the rapidity with which they make their

way among the thick branches of the trees, leaping

fearlessly and smoothly where they cannot run, ren-

ders the study of their habits very difficult, and the

consequence is that but little is known concerning
them.

P. petaurista. This is the sailing squirrel, and also

the great flying squirrel of the oriental isles. In the

native language of the Malays it is termed Jaguar.
The upper part of its body is brown, mottled with

white ; the under part greyish white, and the under

side of the tail more or less brown, though above it is

black for nearly the whole of its length ; the thighs
are red, and the feet brown ; the borders of the

mouth and around the eyes are blackish, the musta-

chios are black, and the cheeks and top of the head
are mottled brown and white. The flying membranes
form salient angles at the wrists, and there is a small

rudiment of a membrane at each side of the base of

the tail, united to the insides of the thighs, preventing
the escape of the air in that way when the animal

leaps. This is rather a large animal for the family
to which it belongs, the head and body being about

a foot and a half long, and the tail nearly one foot

nine inches. It is understood that the habits of this

animal are nocturnal, but very little is known of them.

It occurs in the Molucca islands, the Philippine, and
various other groups in the Eastern seas.

P. iritidns the bright flying squirrel. This species
inhabits the same part of the world as the former,

though perhaps a little more to the westward, being
more numerous in Java than in the isles further to

the east. Its form and size are very similar to those

of the preceding species, only it is, generally speak-

ing, an inch or two shorter. Its colours are different,

which makes its chief distinction, for its manners are

just as little known as the other. The upper part is

dark brown, and the under bright red. The tail is

the same red as the under part at its base, but gets

deeper toward the extremities. It is probable that

this one is subject to some varieties of colour, because

specimens have been met with agreeing with it in all

their other characters, but having the belly white.

There are some other species in the oriental islands,

but they appear to belong to the flat-tailed section.

SCIUROPTERUS. The animals of this section have

the teeth exactly like the common squirrels, while those

of the former section have them different. In that

section the teeth are simple teeth, without showing

any layers of cortical matter, alternating w ith enamel
in the crowns ; and of course they indicate a differ-

ence in feeding, though it is not known in what the

difference consists. The present section, which have
cheek teeth like the squirrels, must of course be

understood to feed upon the same substances and in

the same manner as squirrels do.

S. snjitta. This species is found in Java and the

adjoining islands, and differs from those of the former

section in size, as well as in the structure of the teeth

and in the form of the tail. It is only five or six

inches long in the head and body, and nearly the

same in the tail. Its prevailing colours are brown
on the upper part, and white on the under. The
lateral membrane forms a sharp saliant angle behind

the rest, the same as in the animals of the former

genus.
S, genibarbis, called Kechubu in Java, is about the
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same size as the preceding, and the chief difference

between them consists in the colour, the upper part

being grey, the under part whitish, and there are

long stiff hairs on the cheeks and sides of the head,
which appear to serve as organs of touch in the living
animal.

S. Siberians, the common flying squirrel, is a native

of the forests in the colder parts of Europe and Asia.

Its residence is in the pine forests, and it is not rare

in Sweden, Finland, the wooded tracts to the east of

the Baltic, and so on eastward through Russia and
Siberia. Its colours are ashey grey on the upper
part and white on the under ; its tail is broad, and

only about half the length of the body ; and the

lateral membrane, instead of forming a sharp angle
behind the rest, forms a simple lobe. It jumps with

great alacrity, and very seldom misses its hold or falls

to the ground ; it is a lively little animal, and far

from being the least interesting inhabitant of those

dreary forests in which it resides. It has sometimes
been confounded with the North American species,
but they are perfectly distinct. In Cuvier's arrange-
ment it is very properly taken as the typical animal
of the sub-division. The name given to it by the

Russians, who capture it in great numbers as a fur

animal, is polatuca, which name was Frenchified by
Buffou, and applied to the American species.

S. volucella. This is the American one, found

abundantly in the wooded parts of the United States,

where the animals associate in little companies, and

give much liveliness when they are put in motion.

They live upon fruits, seeds, and the buds of plants.
It is a very small animal, not above five inches long
in the body, or two and a half in the tail. Its

colours are reddish grey above and white below. It

is a lively little animal when in motion, but its chief

time for activity is during the night. When kept ia

a cage it generally sleeps at the bottom during the

day, but skips and frisks about with restless activity
after night begins to set in. It does not appear that

America contains any more than this one species.
PTERONIA (Linnaeus). A genus of evergreen

shrubs, found at the Cape of Good Hope. The
flowers are syngenesious, and belong to Compositce.

They are easily managed greenhouse plants.

PTEROPHORIDjE(PTEUopHORiTRS,Latreille;
ALUCITID^E, Leach). A family of small nocturnal

lepidopterous insects, distinguished from all other

lepidopterous insects, by having the four wings, or two
at least, slit longitudinally from the extremity to the

base, and resembling branches or fingers, and deeply
fringed, so as to have the appearance of feathers,
whence these insects have obtained the names of

plume moths. Their caterpillars are sixteen-legged ;

they feed upon leaves of various plants, and do not
construct rases, like some of the Tineuke. The
body of the perfect insect is long and narrow, and
their legs very long, so that many of the species

(composing the genus Ptcrophorus] have so much the

appearance of Tlpute* that De Geer called them

Phalencs-tipiila:. The genera are Agdistes, Ptero-

phorus, and Orneodes (or Alncita). In the first, con-

sisting of a single species, the wings are entire, but
the whole appearance of the insect of which it is

composed is so similar to that of the true Pterophm-i,
that it must evidently be placed in the family. In

Ptcrophorus (Aludta pentadactyla, Linnaeus, &c.) the

upper wings are divided into two branches, and the

posterior into three ; whilst in Orneodes (jlucita

hexadacly'a, Linnaeus), the wings are divided into six

leathers.

PTEUOPODA is the second family of the third

order Cyolobranckiata of modern nialucologists. It

includes the genera Alulanta, Spiratella, and the

itcver-to-be-delcrniincd inhabitant of the AIIGONAUTA.
Sec that article. The name of this genus is derived

from an aliform appendage on each side of the

animal's body, assisting its natation after the fashion

of oars. The shells themselves are always symmetrical,

extremely thin, semi-transparent, and longitudinally
rolled from the apex forward, the evolutions being on
the same plane.
PTEROSTYLIS (Dr. Brown). A genus of Now

Holland Orchidecc, introduced into our collections

within these last twenty-five years. They succeed
best in a frame, and in peat earthy soil, requiring only
to be protected from frost.

PTEROTRACHEA (Lamarck). A naked mol-

lusc, inhabiting the seas of hot climates. This genus
at present only contains marine carnivorous molluscs,

described by Semur, and it is not by any means suffi-

ciently well defined to follow his arrangement without

a further knowledge of them.

PTINIDvE (Leach). A family of coleopterous
insects, belonging to the section Pentatnera and sub-

section Sen-iconics, having the antennjc nine or

eleven-jointed, sometimes pectinated or serrated, or

in some species terminated by three large joints, not

forming a solid club. The mandibles are short and

triangular, the head short and rounded, or nearly

globose, and hidden from above by the thorax, which
is high and hood-like ; the body is generally ovoid-

cylindrical, convex above, and of a solid consistence.

The genera of which this family is composed are

1. Antennae uniform and simple. Ptinus, Gibbium,
and Jlfi'zium.

2. Antennae uniform, pectinated, or strongly ser-

rated. Plilinus, Xyletinus, and Oc/tina.

3. Antennas terminated by three large joints.

Dorcatoma, Anobium, and Dryophilus.
These insects reside in old wooden erections or

furniture, upon which the larvae feed, boring through
them in circular holes. These larvae very nearly re-

semble those of the Scarabfcida-, the body being

fleshy and curved ; they construct a cocoon with the

fragments of wood which they have been gnawing,
and therein undergo their transformations. The

perfect insects counterfeit death, when alarmed, by
lowering the head, withdrawing the legs and an-

tenna?, and falling to the earth. Their ordinary
movements are slow, and they seldom make use of

their wings. The best known genus is that of Ano-

bium, which comprises the insects commonly named
the DEATH-WATCH (which see).
The genus Ptinus is distinguished from the other

genera with simple antennae, by the ovoid-cylindrical
form of the body, and the insertion of the antennae

between the eyes. There are eight or nine British

species, all of which are of small size.

PULEX (Linnaeus). A genus (or rather PULI-

CID^E, a family) of apterous insects, forming the order

Aphunaplera of Kirby (Siphonaptera, Lwtreiile), con-

sisting of the various species of fleas. It is certainly
a circumstance of some singularity that the throe

troublesome genera, Pediculuf, (Jimcjc, and Pnle.v,

consisting of the lice, bug, and flea, should, both in a

natural-history point of view, and with reference to

their peculiar organisations, and consequent classifi-
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Cation, have proved perfect stumbling-blocks to philo-

sophical entomologists. The peculiarities connected
with the first of these groups we have sufficiently
noticed iu page sixty-three of the present volume ;

whilst the apterous condition of the second, in an

extensive group of animals which are almost inva-

riably winged, or at least wing-cased, is not. without

interest ; and we have now to direct our attention to

the flea. We take it for granted that some, perhaps
many of our readers, will smile at our folly, as they
will perhaps term it, in investigating the structure,

history, and classification!!! station of the flea ; but,

as it happens that a knowledge of the structure,

history, and classifications! station of every animal is

required to enable us to perfect our views of natural

history ; and as it also happens, as above remarked,
that the flea is one of those anomalous creatures

which, in all these points of view, have much per-

plexed entomologists, our enquiries may not, perhaps,
after all, be so absurd as they might at first appear.

The Flea (Pitfrj; in-itnn:S.

The body of these insects is of small size, of a

hard shining integument, clothed with sharp bristles,

arranged in tranverse series upon the back and on
the legs. It is very much compressed and apterous ;

rudiments of wings and wing-cases exist in the shape
of two flattened plates on each side of the bodv above
the posterior legs ; the head is small ; the month in

the form of a rostellum, consisting of the six ordinary

parts of an elongated form, and provided at the base
with a pair of articulated organs, which have been

1

regarded as antenna?, but which are in fact the max-

illary palpi ; the true antennae arc of minute size, and
inserted in a cavity on the side of the head which is

ordinarily closed by a rnoveable valve ; the basal

joint of the fore legs is hori/.ontal, and extends
beneath the head, so that the fore legs appear to

arise from the head ; the legs are strong, and formed
for leaping to a very great distance ; the tarsi are

five-jointed, and terminated by two large hooks.
We are indebted to Messrs. Kirby, Curtis, and

Duges, for valuable dissections of the various essential

organs of the flea, which, previously thereto, had not
been satisfactorily ascertained ; consequently, as

palpi were regarded as antennae, antenna? overlooked,
&c., it is no wonder that views concerning these

insects and their relations should have been im-

perfect.
Of the history of these insects, in their perfect

state, we need not say much. Kvery one has pro-
bably, at one time or other, suffered from their bites,
and felt, at the same time, the impossibility of secur-

ing the little tormentor, which "comme 1'amonr. lit

en surete de la blcssure qu'elle a faite et de la colere

qu'elie occasionne ." But the flea does not always
escape, nor is it, always regarded with disgust.
*' Dear Miss," said a lively old ladv to a friend of

mine (who had the misfortune to be confined to her

bed by a broken limb, and was complaining that the

fleas tormented her), "dout you like ileus? Well, T

think they are the prettiest little merry things iu the

world. I never saw a dull flea in ail my lite*."

M. 'Bertolotto, the flea exhibitor, must be a man
of infinite patience to train his regiment of fleas

as he has done, producing an exhibition iu which a

first-rate mini of Avar, of 1:20 guns, with rigging,
sails, anchor, and every thing requisite in a three-

decker, not omitting a numerous crew, placed on
a car of gold with four wheels, are drrwn by a

single flea. A four-wheeled carriage, on springs,
with four persons inside, the coachman on the box,
and a footman behind, is drawn by a single flea.

A gold chain of two hundred links, with a golden
ball at the extremity, is drawn by another flea,

Fleas, with golden saddles, bridles, c., carry figures
of proportionable size, representing Buonaparte and
one of his aids-de-camp. Another flea' draws up
and lets down a bucket from a well ; and two others

light a duel. There is, moreover, a representation of

the siege of Antwerp, in which the fort is attacked

by fleas with fire-arms and cannon, the explosion

being heard by the visitors, and General Chasse and
Marshal Gerard appearing on horseback, or, more

properly, on fleaback, which is succeeded by a grand
ballet, in which four of the performers (fleas), dressed

in male and female attire, dance a quadrille to the

music of a band of fleas playing on different instru-

ments, of which the tones are audible to the company,
and which is again succeeded by a representation of

his Majesty's stag-hunt, the stag and his pursuers

being personified by fleas.

Many of the readers of popular works on natural

history will know that some of the feats performed
by M. Bertolotto's fleas are not new, and that similar

kinds of exhibitions have from time to time been
made with the flea ; but it is not every reader who is

aware that the flea undergoes a series of transforma-

tions as great as those of the butterfly or the bee.

On opening the body of a female flea ten or a dozen

oblong eggs, of a rounded form and white colour,
are discovered, which are deposited by the female in

obscure places, such as cracks iu the floor, or amongst
the hairs of rugs, where dogs are accustomed to lie.

From these eggs are hatched long worm-like grubs,
which twist about iu all directions, and which, having
attained their full growth, form for themselves silken

cocoons, when they become incomplete inactive

pupje, having the rudiments of all the limbs of the

future iuseet visible. These larva) arc supposed to

feed upon drops of congealed blood, which may be

found lying with the eggs. Such, at least, is the

opinion of M. De France, who has published a Me-
moir upon this subject in the first volume of the
' : Annales des Sciences Naturellcs ;" but this part of

the history of the flea is certainly not clearly ascer-

tained. This author collected some ejrgs on the 23rd

of August ; on the f<th September they began to

form their cocoons ; and in sixteen more days they

appeared in their perfect, slate. Thus we see there

is no ground for the old notion, which Moun'et enter-

tained, that the flea is produced from the dust, espe-

cially when moistened with urine, the smallest onrs

springing from putrid matter ; or that recorded by
Scaliger, that they are produced from the moistened

* Introduction to Entomology, vol. I, p. 102.



506 PULMOBRANCHIATA PUPPA.
humour of dogs. It is certain, however, that the

name given to the insect by the Romans, Pulex, is

stated l>y Isidorus to have been derived from piilris,

dust,
"
quasi pulveris films." It is to Leuwenhoeck

and Rosel that we are indebted for a complete refu-

tation of these fancies, these authors having first

succeeded in rearing the insect through all its stage*.

Having arrived at their final state, they commence
their attacks upon us, or upon our animals, as well as

upon pigeons, fowls, swallows, &c. They are very

tormenting to dogs, cats, &c. The customary idea

of sending dogs into the water to get rid of their tor-

mentors is quite erroneous, as it has been ascertained,

by M. De France, that fleas which had been kept
under water for twenty-two hours had survived.

Various plans have been suggested for destroying
them, but there is nothing like water, soap, and the

housewife's broom. .

It is admitted on all hands that these insects, on
account of their peculiar structure and transformations,
constitute a distinct order amongst the metamorphotic
insects. Fabricius, indeed, regarded them as belong-
ing to his order Rhyngota, containing the suctorial

Hemiptera ; and it was long thought that they were

very nearly allied to the bug in the formation of the

mouth. In their transformations, however, they are

much nearer to the Diptera. De Geer formed them
into an order which he called Snctoria. Latreille

named the order Sipliimapteru, Kirby Aphanaptera,
and Lamarck restricted the name Aptera for their

reception. By Latreille they are placed between the

Pediculi (order Anopterri) and the Coleoptera. The

diversity in these views, and the celebrated men by
whom they have been entertained, will be sufficient to

show the interest which attaches to this group of

insects.

We have already given, in the article CHIGRE, an
account of an insect of this family of a very obnoxious

nature, namely, the Pulex (Sarcophaga) pcnetram.
Since our article was published, we have seen a
translation of Messrs Pohl and Kollar's account of

the same insect, published in the Magazine of

Natural History, and accompanied by various

figures ; but it still appears that there are many
important question* in the history of that insect

which remain to be investigated.
Of the other species of the family, P. irrilans, or

common bed-flea, and the P. canis, or dog-flea, are

best known. Some of the other species arc remark-
able for having the antennaa protruded from the

lateral aperture of the head, and standing erect like

a rabbit's ears. Mr. Curtis has formed these species
into a genus named Ceralop/iyl/us.
PULMOBRANCHIATA. The first order of

the second class Paraccphalophora of modern mala-

cologists. Molluscs of this order have their organs
of respiration retiform or aerial, lining the upper part
of the cavity obliquely situated from left to right on
the origin of the animal's back, and communicating
with the ambient fluid, by a small round orifice pierced
on the right side of the reflected edge of the mantle.

All the molluscs of this order are more or less capa-
ble of respiring atmospheric air ; the greater number
of them are terrestrial ; some exist on the banks of

fresh water, and sometimes on the border of the sea,

none of them ever bury themselves in the mud, being
incapable of existing long without a supply of air,

except such as hybernate during the winter season,

viz., snails and their congeners, they are all phyto-

phagous or vegetable feeders, and abound in all cli-

mates and portions of the globe. The first family

Lymnacea, includes the genera Lt/mntsn, Physa, and
Planorbis; the second family Aitriculacca, a portion
of the Linnapan genus Valuta, and the genera Pedipes,
Auricula, and Pyramidella; the third family consists

of the genera Helix, Sitccinca, JJulimis, Achntina,

Clamilia, Puppa, Carnc/illn, Hehcelltt, ]Ir/iro/iitt.r,

Testacclla, Parmacella, Limncclln, Limax, and Onc/ii-

(liitni. The species of this order are extremely
numerous, many of them exhibiting the most bril-

liant tone of colours combined with the greatest

delicacy of marking ; and our common field-snail, the

Helix ncnunalis, may bo quoted as an instance of an

European mollusc vying in beauty with any of ori-

ental origin, a circumstance rarely exhibited in shells

of these northern latitudes. The facility which many
species of this order affords the naturalist of con-

sulting and examining the structure of testaceous

molluscs renders them peculiarly interesting, and the

animal organisation is so marvellous, that every young
malacologist should patiently watch the development
and habits of the snail, in which he will find many
difficult

solutions of Nature's operations more readily
understood than the most able writer could explain ;

by this humble preceptor he cannot for one instant

be led astray in drawing false conclusions as to the

structure of all testaceous molluscs, and more par-

ticularly such as are univalve shells. Under the

article CONCHOLOGY this fact is more amply detailed,

we will not, therefore, longer dwell upon it, merely
acknowledging our own gratitude for the instruction

and delight we have derived from this source.

PULMONARIA (Linna-us). A genus of North
American and European herbaceous perennials, bear-

ing pentandrons purple, blue, or white flowers, and

belonging to Boraghiece. These hardy plants grow
on any light garden soil, and are known as lung-
worts from the speckled appearance of their leaves.

Several of them were formerly known as Litlio-

spcrnmms.
PULTEN^EA (Smith). A genus of greenhouse

or conservatory evergreen shrubs, natives of Now
Holland. The flowers are decandrous, and the

genus ranks among the Lcguminoxep. The species,
which are pretty numerous (above forty), thrive well

in loam and heath-mould, and are increased by
cutting.

PUNICA (Willdenow). A srenus of two shrubs

or small trees, bearing beautiful icosandrous flowers,

and belonging to and constituting the order Granalce.

Of one of the species P. granatum, there are three

varieties differing in the colour and fulness of the

flowers. See POMEGRANATE.
PUPA. One of the states through which the

metamorphotie insects pass immediately preceding
that of the imago or perfect form. See the article

INSECT.

PUPIPARA. A group of dipterous insects,

which do not bring forth their offspring until it has

attained the pupa state. See HIPPOBOSCA.
PUPIVORA. A section of hymenopterous insects,

which are parasitic upon other insects, which they

generally destroy in the pupa state. See HYME-
NOPTERA.
PUPPA (Lamarck; TURBO, Linnaeus). This

genus of molluscs has very properly been separated
from the Turbines of the Linnxan school, from which

and the Helices this family is perfectly distinct ; they
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more nearly approximate the genus ClausUiit. with '.

which it properly should be united, as the animal is
j

now ascertained to he precisely similar in its organi- i

sation. Shells of this genus are mostly terrestrial,

few of them attain a large size, and many of them
are quite minute ; their form is cylindrical, generally

'

thick, aperture irregular, half ovate, rounded, and ''

sub-angular at the lower part ; the margins nearly i

equal, reflected outwards, and separated at the upper ;

part by a thin columella lip ;
the whorls at both ex-

j

tremities nearly of an equal size, while those of the

body are larger and more ventricose. Some inhabit

America, but the greater portion hitherto described

are natives of Europe, many must also exist in India

and Africa not yet enumerated by naturalists. Only
one species in a fossil state is mentioned by De
France.

PURPURA (Lamarck; BTJCCINUM, Linnreus).
This genus was blended by Linnaeus with the genus
liiirriiiKiii ;

it is the last in Lamarck's arrangement
of that confused mass which presents the appearance
of a canal at the base of the aperture, it consequently
leads in order of proximity to the genera Monodon,

Conc/io/cpnx, Harpu, Dolium, Jincclnum, &c., in all of

which the canal has quite disappeared, and a notch

merely remains. The gradual diminution of the

canal, till it. became altogether obsolete, probably oc-

casioned Linnffius to arrange some of the species
with the Mnrices, and others with the Buccina ;

there are, however, characters which distinctly mark
this genus, and render it necessary to separate the

molluscs composing it from the arrangement, of pre-
vious authors. The aperture is never narrowed in

the middle, either by plaits on the columella, or by
teeth on the right side, but is always dilated ; the colu-

mella is smooth, flattened, and terminating in a point
at the base, where the notch is more or less obliquely

placed, and appears a little ascendant backwards.
The form of the shell is oval, either smooth or tuber-

culated, or angular on the exterior surface ; the aper-
ture ovate, dilated, sometimes internally grooved and

slightlycrenated or dentated at or near the right margin
which is sharp. It has a semi-lunar shaped thin, horny
operculum. The species of this genus probably amount
to sixty, a fe\v only of which inhabit the northern
seas. The animals of many of these molluscs secrete

a fluid which possesses a purple-tinged colour, but
one in particular famished that celebrated and costly

dye of antiquity, called the Tyrian purple, now super-
sedod by vegetable and mineral matter, at a price
within the reach of every one, and not inferior in

lustre.

PYCNOGONUM (Muller). A genus of marine

aquatic arachnida belonging to the order Podosomata
of Leach (see ARACHMDA) having the legs as short

as the body, and robust, the antennae and palpi obso-
lete. They are parasitic upon the cetacea, the type
P. btila-nannn being about three-quarters of ar> inch

lono-, and of a whitish colour (see NYMPHON). Both
in resnect to their general appearance and parasitic
habits this genus is very analogous to that of CYAMUS
(which seej.

PYKALlDyE (Leach). A very extensive family
of small lepidopterous insects, belonging to the sec-

tion Xocturna, and having the antenna: setaceous,
and but very seldom pectinated ; the palpi two, re-

curved, or four ; the thorax not crested , the body
long and slender ; the wings placed in a triangle in

repose, the anterior pair being rather elongate and

glossy. There is considerable diversitv of appearance
in these moths, which were united together with the

Tortricida: by Latreille ; and some of these species,

including the type Pi/ra/ia rostra/is, Linnaeus (forming
the genus Hypena of Schrank), are of considerable

size, being more than an inch in expanse, but the

majority are of a smaller size. They are in general
active on the wing. The larva? have fourteen or six-

teen legs, those at the extremity of the body never

being deficient ; they are naked, or have only a few
scattered hairs. They often reside in a rolled up leaf

in which, having first closed up the mouth, they
change to pupae. Mr. Stephens has established nearly

thirty genera in this family, in his Illustrations of

British Entomoloa-v
PYRAMIDELLA (Lamarck; TROCHUS, Lin-

naeus). This mollusc has been separated from

the genus Trochus, to which Linnaeus united it,

principally because Lamarck supposed it a terres-

trial species. The animal is, however, undescribed,
arid there appears no strong ground for supposing it

other than a marine inhabitant. The shell is sub-

conical, turreted without an epidermis ; aperture
semioval entire, and the outer lip sharp, the lower

part of the columella a little projecting and sub-per-
forated at the base, with three transverse plaits ; the

umbilicus enlarged ; about five living species are

known, which are said to inhabit the Indian and Ame-
rican seas. Several fossil species are known, all from

formations posterior to that of the chalk.

PYRETHRUM (Smith). A numerous genus of

annual, biennial, and perennial herbs and shrub?,

mostly European. The flowers are syngenesiotis
and belong to Composite. The shrubby species are

green-house plants, and desirable as flowering in

winter ; the herbaceous sorts, commonly called fever-

few, grow any where in the open ground.
PYROCHROIDyE (Leach). A family of he-

teromerous insects of small extent, belonging to the

section Trachelides. having the body narrowed in

front and depressed, the thorax orbicular or trape-
zoidal. The antennae, in the males at least, are pec-
tinated, the maxillary palpi somewhat serrated, and

terminated by a hatchet-shaped joint ; the abdomen
is elongated, and entirely covered by the elytra,
which are rounded behind. These insects are gaily
coloured, and are found in the spring months in

hedges, tvc. The larvae reside under the bark of

trees. That of Pyrochroa cocc'mea has been recently
described and figured in the Revue Entomologique
de Silbermann. The family comprises only two

genera, Pyrochroa, Georfrov, and Dendroidt-s, La-

treille, the first of which is British, and is distinguished
bv the antenna; of the males being simply pectinated,
the eyes apart, and the thorax sub-orbicular. There
are two handsome British species, Pyrochroa ruhens,

a very common species, of a fine red colour, and
P. coccinca, of a bright red, with a black head.

PYROSOMA. A very singular naked mollusc,

whose discovery is due to M. Lesueuer ; it inhabits

the Mediterranean and Atlantic seas ; three species
are known.
PYRULA (Lamarck ; MUREX, Linnaeus). The

molluscs constituting this genus, as well as many
other of different genera, were confounded by Lin-

naeus with the genus Mnrex, in the classification of

which he appears to have included all the shells

having a canal at the base, rendering it an extremely
incorrect and widely-extended genus. Bruguiere,
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who separated them the first, was only guided by the

want of varices, and he did not distinguish the pyrula
from the f'usus, from which it widely differs ; the

spire of the former being short and very much de-

pressed, and the last whorl extremely large and veri-

tricose, frequently extending at its margin above the

elevated point of the spire, and giving the shells of

this genus the form of a fi<r or pear, which never occurs

with the genus fusus. The pyrulye are in shaye sub-

pyriforrn, channelled at the base, without varices ;

columella smooth, and without a notch at the lip, to

which may be added, that the edge of the aperture is

most generally crenulated. The substance of this

shell is very thin, semi-transparent, and with internal

and external slight transverse ribs, interrupted by the

sutures formed at the previous stages of the growth
of the opening ; they possess most of them a very
wide umbilicus, and the aperture is closed by an

ovate pear-shaped horny opereulum. The animal is

at present undescribed. About twenty-eight species
are known, in a recent state, only one or two of

which inhabit the Northern seas. Some fossil spe-
cies are described.

PYRUS (Lirinseus). A genus of ornamental and

fruit-trees, the latter forming the chief of our orchard

fruit, viz. the pear and apple. The service, white-

beam, medlar, Siberian crab, &c., all belong to this

genus, and to the natural order Rosaces. The varie-

ties of these different species are most valuable, and
are propagated by grafting on the common wild

crab, or on their own seedlings.
PYURA (Molina). A species of Ascidea, evi-

dently forming the connecting link in malacology
between the simple and aggregated Ascideae.

QUADRUMANA. Animals having the extre-

mities of all their limbs formed like hands, including

apes, baboons, monkeys, and a few others, for which
see those articles, and the general article MAM-
MALIA.

QUARTZ. There are few mineral productions
more beautiful or diversified than rock crystal or

quartz. It is of great specific gravity, and its hard-

ness fits it for the most enduring labours of man. It

is frequently milk white, and of a more or less gra-
nular texture. The Sugar-Loaf Mountains near

Dublin, the Paps of Jura in ArgyJeshire. and some
of the mountains of Sutherland and Caithness present
well-marked instances of this geological formation.

Brown and yellow crystals of quartz are found in

great beauty in the mountains of Cairn Gorm in

Scotland, and are much admired by the jewellers :

they are sometimes called topazes. The purple

quartz owes its beautiful colour to the presence of a

little iron and manganese, and the rose quartz to the

action of manganese alone.

QUASSIA (Willdenow). A South American
tree having diandrous flowers, and belonging to the

natural order Simarubacece. The generic name com-
memorates a negro of that name, who first used the

bark as a medicine, and administered it with success

in the treatment of malignant fevers endemical to

Surinam. Quassia bark is sometimes surreptitiously

used instead of hops, but a penalty attaches to the

public brewer who uses it. It is neither so pleasant
in beer, nor will the beer keep so well as if made of

hops.
QUEEN BEE. The name usually given to the

only fully developed female insect in the community

of the hive, all the other inhabitants being either

males, or drones, i. e. females, whose development has

been rendered partially abortive by reason of a certain

peculiarity of food. See the article BEE.

QUERCUS (Linnajus). Of all hardy forest trees

this genus is perhaps the most interesting as well for

ship and other building, as for its grandeur in land-

scape and value of its fruit as pannage. The oak
bears monoecious llowers, and belongs to the natural

order Amentacecc. There are already described sixty-
two species and above twenty varieties, all natives of

Europe and America. Some of them are shrubs, but
the great majority are useful timber-trees, and at the

same time highly ornamental. They are all propa-
gated by seed when they can be procured, though
some of the choice American kinds are increased by
engrafting on the common British oak. There are two

species (or one species and one variety) in the native

woods of Britain ; and it is somewhat remarkable
that it is not yet (1837) clearly ascertained which of

the two is the true naval oak of this country. The
botanical difference between the Q. robur of Linnaeus

and the Q. pedunculata of Wildlenow, is the circum-

stance (perhaps accidental) of the latter bearing its

acorns on footstalks, while the former has its acorns

sessile, that is, sitting close upon the bearing twigs.
The pedunculata is a more elegant and freer growing
tree ; but the robur or sessile fruited has more the

tufted and picturesque character of the British oak.

That the timber of one of these is superior in dura-

bility to the other is well known to builders, but the

best of the two has not yet been identified ; some

being of one opinion, and others of another. The

authority of mere botanists is of no value in this

question ; and from the evidence of an eminent

builder, Mr. Atkinson, it appears that the Q. robur

yields the superior timber. This is a question of

the greatest importance to nurserymen who raise

seedlings for sale.

Besides timber, the bark is most valuable for tan-

ning leather and cordage. The Q. .tuber yields the

material for the manufacture of corks ; the Q. thic-

toria supplies the quercitron, and the Q. cocci/era the

galls for dying.
QUINCE is the fruit of the Cydunia vulgarix of

Tournefort. A common orchard fruit used by the

cook and confectioner.

QUINOA. The specific name of a Chinapodium
indigenous and cultivated in Peru for its seeds, which
are used in that country as millet is in Europe. It

has been introduced here as an economical plant, but

does not answer.

QUISQUALIS (Linnasus). A genus of climbing-

shrubs, natives of Africa and the East Indies. The
flowers are decandrous, and the genus belongs to

Coinbretacece. The species (except Q. indica) are

not much known in our collections; but they seem
to be easy of culture, striking root readily by
cuttings.

QUIVISIA (Cavanille). A pretty genus be-

longing to MehacecR. It is a stove plant introduced

from the Isle of France, and succeeds well in heath-

mould and sand, and in which soil cuttings strike

roots freely.

RACOON (Procyon). A genus of plantigrade
carnivorous mammalia, having some resemblance to

the bears, but still sufficiently distinct for being

regarded as a separate genus. Their cheek-teeth are
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six in each side of each ja\v, the three posterior ones

tuberculated, and the three anterior with sharp points ;

they range in a more uniform line than in the bears,

which have the anterior cheek-teeth small, and not

lasting ;
the canines of the racoons are flat length-

wise, and straight in their axes ; the tails of the

animals are also long , but in other respects their

bodies are very like miniatures of bears. The carni-

vorous tooth bears a considerable resemblance to that

of the cat family, and thus shows that the habit of the

animal is more decidedly carnivorous than that of the

bear. The head is large, and triangular in the pro-

tile, and the muzzle is slender and pointed, but not

so much produced as in the Coali ; the ears are short,

and of an oval shape ; the eyes are of mean size, and

have the pupils round ; the tongue is soft and smooth.

The females have six mamma;, which are seated in

the groin ; the legs are short, and they have five toes

upon each, armed with sharp and crooked, bat not

retractile claws. Though this genus of animals is

included in the plantigrade group, it is not so decid-

edly plantigrade as some of the others. It is true

that, when it stands still, it applies the whole sole of

the foot to the ground ; but, when it walks or runs, it

raises the heel, and rests on the fore part of the foot

only. It is thus a much more nimble animal than

the bears ; and, though its habits are not very well

known, it is understood to be an expert climber,

using either the claws or the embrace, as may be

best, and speedily getting to the tops of the highest
trees. They cat indiscriminately animal and vege-
table substances ; and in the state of nature they are

understood to be great destroyers of eggs. Their

sagacity is considerable ; but still, as they are not

very powerfully armed, they are rather timid-animals,

and do not approach dwellings with the same hardi-

hood as animals decidedly carnivorous. There are

two species, both inhabitants of America, though not.

of the northern parts of that continent.

THE COMMON RACOON (P. Lotor}. This is the one

which is best known. It inhabits the warmer parts
of America, especially Guyana; but it is rather an

animal of concealment, and therefore its manners are

hut little known. In si/.e, and in the colours of its

fur, it bears some resemblance to the foxes, but this

resemblance does not extend far ; the hairs are white

in the middle, and black at the roots and the points,
which produces a kind of grey resembling that which

covers what are called the black and silver foxes ;

the tail is deep russet, surrounded by four or five

rings of black ; the under parts of the body are

whitish, and so are the feet and the face, with the

exception of a black band, which begins near the

eve, and extends down the side of the neck ; the

claws have more the character of digging than of

prehensile claws ; the soles of the feet are furnished

with rive elastic tubercles upon each, one near the

heel, one at the base of the thumb of the first toe and
of the last toe, and the remaining one between the

basis of the two middle ones, which toes are longer
than any of the others ; notwithstanding that it is par-

tially digitigrade, and does not apply the whole

length of the foot at ever}' plant, the racoon is rather

. a clumsy walker, and their gait may be described as

being heavy compared with the true digitigrade

animals, though it is light as compared with that of

the bears. They can readily stand erect on their

hind feet, and lay hold with their fore ones ; but this

operation of grasping is not performed by the con-

tracting of one paw, but by pressing
1 both together.

They do not possess the same pliability in the inter-

nal part of the fingers as the quadrumana, but, by
clasping both paws together, they can by this means

carry their food to their mouth. The animals have ;i

habit of plunging their food in water, and then rolling
it between their paw?, before they devour it. Their

sight is very delicate, and they have great difficulty
in distinguishing objects in the bright sunshine, or

any other strong light. In the day-time they gene-
rally remain inactive, seated on their posteriors, with

the head reclining between the thighs, thus presenting
the appearance of a ball ; but, in the night, they
evince considerable activity in roaming abroad in

quest of their food, which consists of worms, insects,

fruits, and the roots of plants. They move about in.

all directions on the surface of the earth, searching
the most minute and unfrequented holes and corners

in quest of these ; and they also climb trees with

great dexterity, for the purpose, no doubt, of robbing
and plundering the nests of birds. They are particu-

larly fond of drinking water, which they do by suck-

ing it up into the mouth, and there is no necessary of

life on which they seem to set greater value, or to

relish more. They are said to frequent the banks of

rivers and the sea-shore, for the purpose of catching
mollusca and fishes, which are their most favourite

food. They are very delicate in the sense of smell-

ing, but their organs of hearing are very imperfect.
Their appearance resembles the bears more than any
other of the carnassiers. Their generally fat condi-

tion of body, together with the thickness of fur with

which the}' are clothed, gives them a clumsy rotun-

dity of form. They have an extremely tufted tail,

but it does not appear to be employed for any parti-

cular purpose in the economy of the animal. They
are by no means difficult to tame soon become
familiar and seem to court caresses ; but they do
not seem to possess the quality of attachment to their

master, or the docility to obey his commands. In

order to prevent them from escaping, it is necessary
to keep them chained up ; for, though captivity
softens their nature to a considerable extent, they
never seem to yield up that spirit of independence
which they possess in the wild state.

Animals of this species have been frequently

brought to Europe, and thus people are well ac-

quainted with its form and structure ; but very little

is known of its economy in a state of nature, as this

can never be learned from an animal in a state of con-

finement. We do not know the period of gestation,
or the numbers of the young, though, from the six

teats on the female, one might be inclined to suppose
that it is considerable. Something must no doubt

depend on the fact of all the teats being in the groin,
for females which produce numerous litters generally
have them distributed over a considerable length of

the under part. In some parts of South America
there are either different species or variously-coloured

varieties, as some are of a rosy hue, and others are

yellowish. In other respect?, however, they are

much alike. The fine fur of all of them felts remark-

ably well, has a fine lustre, and retains its colour

well when dyed, so that it is in considerable request
with the manufacturers of hats.

THE CRAB RACOON (P. canccrrm-lits) is an inha-

bitant of the warmer parts of South America, where
it frequents the shores of the sea and the banks of

the rivers, \vhere it subsists in considerable part upon
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molluscous and crustaceous animals. The other one

is very partial to the same kind of food when in con-

finement, and therefore has its food and feeding in a

state of nature little known. They very probably
bear a good deal of resemblance to those of this one.

This is rather a larger animal than the common
racoon, but it has the tail shorter. The fur upon it

is shorter, but closer, finer, and more valuable than

that on the other. Its general tint on the back is

brownish-ash, produced by the mixture of black, grey,
and yellow ; the black predominates on the middle of

the back, and also on the head and neck, but the

general tint becomes lighter toward the sides, where

the dull brownish yellow is nearly entire ; the feet are

brown ; and the tail, though short, is marked with a

greater number of black rings than that of the com-

mon racoon ; the end of the nose is black ; and a

blackish-brown patch surrounds the eyes, reaches

back on each side nearly to the ears, and the two

portions meet together on the top of the head ; the

cheeks, sides of the jaws, tore-neck, breast and belly,

are yellowish-white. As this species of racoon is

less in the woods, and more in the open places, than

the former, and as the shores of the wooded parts of

South America are the places most easily explored, a

little more is known of the habits of this one in wild

nature than of those of the other. According to the

accounts, its breeding-time is in May, and the litter

generally consists of three. The two species have,

however, been much mixed up with each other in the

popular description ; and the racoons and the coatis

nave sometimes had each other's descriptions applied
at rather cross-purposes. Altogether, the animals of

South America require to be carefully examined, as

the manners of most of them are peculiar, and very
Jittle known.
RADIOLA (Dillenius). A small curious annual,

a native of Britain, called allseed. The flowers are

tetrandrous, and the plant belongs to LineeE.

RAFFNIA (Thnnberg). A genus of undershrubs

from the Cape of Good Hope, belonging to Legu-
minosce. The species, of which there are several,

succeed well with ordinary greenhouse treatment.

RAIA, the rays or skate, or more correctly per-

haps, RAIID^, the skate family a very remarkable

family of Chondropteri/gous or cartilaginous fishes,

resembling in their physiology the shark family much
more than any other ; and following in their forms

the angel-fish or rnonk-fish of that family. There are

very great differences between them in the details of

their appearance and form, as well as in the estima-

tion in which their flesh is held as food ; but notwith-

standing this, there is a strong family likeness that

runs through the whole of them.

They form a family hardly less numerous than

that of the sharks. Their bodies are flat and much
extended in breadth, with the exception of the tail,

which is usually long, slender, and round, and very

frequently carries the dorsal fins as well as the caudal

one. Though the body of the rays is often much
flatter and broader than that of the flounders

and other flat fish properly so called, it is not flat-

tened in the same manner. The flat fish is com-

pressed, that is, itis narrow and deep ; the ray, on the

other hand, is depressed, or broad and shallow. There

is accordingly no twist in the head or neck of a ray,

and the whole body of it can be symmetrically di-

vided on the mesial plane. The great breadth con-

sists in the extraordinary development of the pectoral

fins, which extend along the' sides and run into, and
sometimes in advance of, the snout. They do not

keep to the banks and the bottoms as the Hat fishes

do, but range far to sea, and are, like the allied family
of the sharks, powerful swimmers. They almost all

grow to a great and sometimes to an enormous size ;

there really not being any known limit to the size, or
even the age of any one of them. The broad part
is frequently of a sort of rhomboidal form, with two
angles in the snout and_base of the tail, and other two
in the longest parts of tiie pectorals. The general
form resembles that of a paper kite, tail and all. The
action of their enormous pectorals is so powerful in

the water, that they have been compared in that ele-

ment to the birds of prey in the air ; for as these
drive along the sky for long distances, so do the
others range over the breadth of the wide seas and
oceans.

The backs of the rays are variously coloured, but
the under sides of all are white. The eyes and the
air-holes are on the upper surface of the head : and
the nostrils, mouth, and openings to the gills on the
under side. From the position of the eyes, it is by no
means likely that they can be of much use to the ani-

mals in directing the mouth toward the prey. But the
mouth is powerful as a prehensile instrument ; and
teeth, which are the only bones in the body that

acquire the consistence even of true bone, are fur-

nished with very hard enamel ; though in many of
the species, there are very hard spines upon various

parts of the back, the use of which in the economy of
the fishes is not very well known.
The gill openings are situated behind the mouth,

and they lead to cavities in which the gills remain
fixed. The blade-bones of the pectoral fins are arti-

culated upon, or rather soldered to, the spinal column,
farther backwards than where the gills are situated ;

and though the whole motions of the fish are motions
of elastic cartilage rather than of articulated bones,

they are powerful, rapid, and not nearly so fatiguing
to the animals. The tail, which generally has some
twisting motions, and is pretty much produced, is by
no means an inefficient swimming instrument ; although
the great pectorals, from their flexibility, are no doubt
efficient in producing forward motion, as well as in

ascending and descending. Though in the ordinary
arrangements of the class, the rays stand near the

end, as differing widely from the bony fishes, of which
Cuvier very properly takes the perch family as the

leading one, and the common perch as the typical

species ; yet in some parts of their physiology they
stand higher than even those typical fishes, and may
be considered as approaching in their characters to

some of the batrachian reptiles, more especially in

their eggs, which are discharged from the body of the

female in an impregnated state ; and in their skins,

which are smooth and without proper scales like

those of fishes, but have a tendency to be more or

less roughened by spines and tubercles of bony mat-

ter. Their skins are lubricated with a copious
musical secretion. It is probable that their senses

of hearing and sight are pretty good ; but it is cer-

tain that the sense of smelling is the most acute one,

and the one upon which they chiefly depend for find-

ing their prey. The union of the sexes is real,

though not performed in the manner of land animals.

This fact has been well ascertained ever since the

days of Aristotle ; and it has also been pretty well

ascertained that the discharge of the eggs is gradual,
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and that the fishes are not thereby exhausted in the

same manner as those which part with the whole of

a large roe at one time. It follows almost necessarily
from this that the time of production is carried on

through great part of the year, and that the fishes are

generally in good condition ; though from their ranging
habits they are not found in the same fishing stations

at all seasons. It does not appear, however, that

any permanent attachment exists between the sexes ;

and indeed attachments of this kind seem to be quite
unknown in the whole class of fishes.

The proper cranium of the skate occupies but a

small portion of the volume of the head, and, small

as the skull is, the brain does not fill it. The ver-

tebras of the neck, the back, and the tail, the last

of which are very numerous, are soldered together ;

the ribs and sternum are entirely wanting ; the rays
of the pectoral fins are very numerous, placed laterally
with each other, and nearly at right angles to the

spinal column ; they are jointed at intervals through-
out the whole of their length ; they taper toward their

extremities, and the muscles with which they are

loaded, and which have firm fibres in the same di-

rection as the rays, gradually diminish in volume of

matter as the extremity of the fin is approached. In

many of the species, those muscular fibres, and also

some of the softer cartilaginous parts, are very whole-

some food ; but, generally speaking, they are im-

proved by being kept for several days ; and it is a popu-
lar remark in some parts of the country, that " a large
skate should be used a week as a mat at the door

before it is prepared for the table/' This species of

fish, however, is so very common, that it is held in

comparatively little estimation where fish are abun-
dant ; but it is on this account highly valuable as food

to the poor.
As is the case in the birds of prey, the female rays

are larger than the males. The eggs, of which the

empty envelopes, which are strong* and tough, are of

an oblong form, are rounded at the sides and ends, and

gathered into a sort of lump or knob. The substance

of them bears a considerable resemblance to that of

whalebone. They vary from an inch in length to

nearly six inches ; and in some places they are popu-
larly known by the name of skate-purses. They are

sometimes met with in a very recent state, and when

they are so, the appendages to the corners are gene-
rally longer than in those which are old and dry ;

and it is understood that, by means of these appen-
dages, the eggs cling to the stalks of marine plants,
and are thereby prevented from being washed ashore

by the storms. Those which are found adhering to

sea-weed are considerably softer in texture than

those which are washed ashore ; and in very recent

ones the white and yolk of an egg may be distinctly
seen. There are still some points connected with

the economy and hatching of those eggs which would

require a little clearing up. Thus, for instance,

though it is probable that the eggs grow in size after

they are deposited, because those of apparently the

same species differ so very much in bulk, yet the

fact has not been ascertained in a manner perfectly

satisfactory.
Cuvier divides the family into various sections.

First, Rhirwbatus, or shark-rays, which have the tail

thick, fleshy, and furnished with two distinct dorsals,
and a caudal fin well developed. Their bodies are

in the form of a rhomboid, much pointed at. the snout,
and not so broad in the pectorals as the rays properly

so called. Their teeth are also closely placed in

fives, arranged quincunx ; but in other respects they
are like the rest. The name Rlanobatus does not

mean shark-skate, but nosed-skate, meaning thereby
that the snout is very much produced in them. Some
naturalists have subdivided, thereby separating from
the rest, certain species which have the same charac-

ters of the tail, but the muzzle short and rounded,

approaching in form to that of the Torpedo.

Secondly, Torpedo, which have the tail still stout

and fleshy, but shorter than in the long-nosed ones.

In them the disc is rounded, and the muzzle divided

into two parts, upon each of which a portion of the

pectoral fin advances, till their edges are farther for-

ward than the central part of the muzzle. Between
the pectorals and the gills in this section there is an

electric, or rather a galvanic apparatus, capable of

giving pretty powerful shocks in the case of a large
fish ; but we shall have to notice that when we come
to the details of a few of the species.

Thirdly, Raia, the rays properly so called, or the

true skate. They have the disc rhomboidal, the tail

slender, with two very small dorsal fins near the ex-

tremity, and sometimes with a mere rudiment of a
caudal fin at the end, sometimes with none. Their
teeth are slender, and placed in quincunxes upon the

jaws.

Fourthly, Trigou, sting-rays. They have the disc

in general short and obtuse, and each side of the tail

furnished with a sharp and hard spine, roughened or

toothed, which inflicts very painful wounds, but is

not poisoned, as is sometimes alleged.

Fifthly, Anacanthus, spineless rays, resembling the

sting-rays in the general shape of their bodies, but

having the tail long, slender, and \\itlfout either

spines, appendage, or dorsal fin.

Sixthly, Myliobatus, sea-eagles, which have the

head partly detached from, and in advance of, the

pectoral fins ; the anterior rays of their fins very
long, and the others gradually shortening backwards,
till the whole fin has a slight resemblance to the wing
of a bird.

Seventhly, Cephaloptera, winged heads, which have
the pectorals very long, the head in general truncated,
and two portions of the pectorals advancing by the
sides of the head, something in the form of horns.

In some of these sections the species are numerous,
and in others they are comparatively few ; but in one
or other of their species they are found in almost all

seas, some numerous and others rare. The ones
which are best as human food are always the most
numerous ; and this is especially the case in the
British seas, where the valuable ones can be had in

great abundance ; while those that are of compara-
tively small value, except as curiosities, occur only as

stragglers, for the use of naturalists. We shall con-
fine our short notices of the details chiefly to the
British species, as they will afford the means of

glancing at all, or nearly all, the sections.

RHINOBATUS. There are several species of this

section, all of them having a good deal of resemblance
to the sharks ; but it does not appear that any of

them have hitherto occurred in the British seas,

though they are found in the Mediterranean, the Red
sea, the seas within the tropics, and in some of the

temperate latitudes of the Pacific. The short-nosed
ones are found in the seas of China ; and there is

said to be one on the coasts of Brazil which gives
shocks like the torpedo. The species of the Medi-
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tcrranean was the earliest known, and it may be con-

sidered as the typical species of the section.

TOIIFEDO. One species of the torpedo, or "
cramp

j

fish," has been known as a rare straggler on the
|

south coast of Britain for a considerable length of

time. But still, as no very correct description has

been given of any of the specimens, the particular

species or variety which is thus found on the British

shores has not been clearlv ascertained.

The Mediterranean is the European sea in which

the torpedoes are most numerou?. It is indeed, in i

some respects, a sea of tropical character, far more

tropical than the mere consideration of latitude would

lead us to suppose. How much this may depend on

the volcanoes near its shores, and the volcanic fires

under its bed, it is not easy to say, but these have

unquestionably a very considerable effect upon it.

They appear to have had even more effect in more

early times, when they were numerous and more

distributed, when the extinct volcanoes
^in France,

which are now separated from the sea by the plain of

Languedoc, were near the shore, or rather, when the

shore was near them, and they were blazing away in

all their majesty. The fossil fishes and shells of

decidedly tropical character, which are found in vast

numbers in some parts of Italy, especially near the

Apennines, furnish the most conclusive evidence of

this ; and there is a conformity in the characters of

many of those that remain at the present day.
In the matter of many of its fishes, the Mediter-

ranean has been fortunate in an observer and de-

scriber of the very first order. Risso, of Nice, who

published the Ichthyology of that city, that is, of the

sea in its neighbourhood, in IblO, corrected many
blunders, arid added much to our knowledge of the

fishes of the Mediterranean, and of none more than of

the torpedos.

According to Ilisso, there are various species of

torpedo in the Mediterranean, all resembling each

other very closely in their more essential characters,

but differing much in size, in colour, in the strength
of the shocks which they are capable of giving, and

in their numbers and disposition to range. The one

most frequently met with is the common torpedo, the

Raia torpedo of earlier writers, and the Torpedo narke

of Risso. It is easily known by the number and dis-

tribution of the ocellated spots on the dorsal surface

of the disc. The ground colour of the upper part is

clouded or marbled with white, with russet, and with

brown ; and marked by five large spots of a blue

colour, with brown margins, which render them very

conspicuous. Another species not so common is the

one-spotted torpedo (7'. unimaculata), which has the

back of a yellow colour, dotted over with small points
of white, and one large blue spot on the centre of the

dorsal face of the disc. A third is the marbled tor-

pedo (T. marworala), which is without distinct spots
on the back, except brown ones ; and the ground of

the whole upper part, is marbled flesh colour. To a

fourth, Risso gave the name of Galvani's torpedo (T.

Galvani), in compliment to the discoverer of humid
or chemical galvanic action. It is without any spot
whatever on the back, which is of a plain reddish or

greyish brown, becoming darker toward the sides.

This is the largest of the Mediterranean species, and

the one which gives by far the most powerful shocks,

though both analogy and observation lead us to con-

clude that, with equal health, the shock is always
\iolent in proportion to the size of the fish that gives

it. This species is described as being of a more

ranging disposition than the others ;
and in conse-

quence of this lust habit, it is probably the one which

is occasionally found in the British seas, though, as

we have already hinted, the fact has not been clearly

established.

Of the figures given by the earlier writers on
British fishes, it is impossible to speak with certainty
with the view to the ascertaining of the species.
The reason of this arises in part from the fact that

only one species had been described by the system-
atic ichthyologists, namely, the common one with the

five blue spots margined with brown upon the back.

This was always what they had reference to in their

descriptions, and sometimes the figures which they

gave agreed with this description, sometimes not.

Whether they did or did not agree does not appear,
however, to. be a matter of much consequence, as

none of them appears to have been directly taken

from a specimen obtained on the British shores. The

figure given by Donovan has the five spots, but the

source whence he obtained the copy is not known.

Pennant's figure, on the other hand, is without them,
and the origin of it is understood to have been a

specimen, without any spot?, obtained on the western

shores of France, and most probably the Torpedo
Galvani of Risso, which agrees with the discursive

character which he ascribes to that species ; and
some other observations tend to confirm this by the

large size of some specimens which have occurred.

The late Colonel Montague was always attentive to

every thing which could advance the knowledge ot

animated nature, and he mentions a specimen, taken

on a turbot hook off Tenby in Wales, which weighed
one hundred pounds; and he adds that "it was dead

when disengaged from the hook, or the fisherman

would certainly have had a shock that would have

made him remember the species again." So unusual was

it, however, that flic Tenby fishermen knew nothing
of its characters, or even of its name, and merely
mentioned it as a strange monster of the deep, ex-

hibiting it as such for the gratification of the curious.

The most extraordinary part of the organisation
and character of the torpedo is its electric or galvanic

apparatus. This apparatus lies in the anterior part,

in two lobes or portions, situated on each side of the

eyes, and temporal vents which are behind the eyes,

but not reaching so far backwards as the gills, or

principal articulations of the dorsal fins, thus leaving
both the breathing and the swimming of the fish com-

paratively free. It must be, however, that this appa-
ratus must to a certain extent encumber the fish, and

diminish its swimming power ; and ~11 who have had

opportunities of observing it agree in representing
the torpedo as a dull and slusrgish fish in the water.

It is said to keep on the banks of soft mud, such as

are frequented by turbot and soles, and to move about

rather heavily, though that does not agree exactly
with the ranging character ascribed to the most

powerful species. It agrees, however, with the ana-

logy of all other fishes which are furnished with an

electric apparatus, and capable of giving shocks ; for

the Gynmotus and the Sihtrux elcctricux are both dull

and sluggish fishes.

In the whole of them the electric or galvanic appa-
ratus is constructed in a manner somewhat similar.

It consists of a series of prismatic tubes, arranged close

together, with thin membranous walls, and divided

into short lengths by cross partitions, a fluid being
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contained between every two of the latter. In the

torpedo these extend all the way from the integu-
ments of the upper surface to those of the under, their

ends being fastened to those surfaces, and their axes

perpendicular to the plane of the fish.

It is unnecessary, however, to go ino any minute

description of these with a view of ascertaining in

what manner the energies are connected with the

structure. No doubt they are connected with that

structure ; and the different 'tubes or columns, with

their partitions, and their intermediate fluid, have
some slight resemblance to the common galvanic
trough. But here the parallel stops, and a new ele-

ment comes in, which forbids all farther comparison.
The action of these organs depends upon the life of

the animal, being vigorous or feeble, according as

that is more or less ; and while the electrical fishe<

benumb the senses of whatever living creature they
strike, they become greatly exhausted by the effort,

and soon lose their power, until they have rested and
recovered themselves ; and when Hie is extinct, the

power of giving shocks is at an end, and cannot be
revived in the dead body.

This species of electric, galvanic, or whatever other
action it may be called, is therefore a phenomenon of

life, modified by organisation, and not belonging to,

or producible in, dead matter. It tend?, however, to

show that there is a close connection between the

electricity or galvanism of matter and this power of

these fishes, though in the fishes it belongs to the life

acting by means of organs, and in the other cases it

belongs to matter, as such, without any reference to

life or organisation. In this it follows the general
law of the animal economy : it is a universal property
of living creatures to assimilate substantive matter,
and turn it into the substance of their own bodies ;

and the very same law demands that in every case,

according as it may be necessary to the part which
the animal has to perform in the grand system of

nature, it should have the power of assimilating
action, and modifying that by its organisation, so as

to accomplish those purposes for which it is appointed.
But when those modifications, either of substantive

matter or of action by a living creature, are intro-

duced,^they completely destroy the analogy between
the action of animals and the action of inanimate
matter ; so that, if we attempt to reason from a com-

parison from the whole of the one case to the whole
of the other, we are sure to fall into error ; and if we

say one word beyond this we destroy the simpler
and more useful part of the comparison, which is

realb/ matter of philosophy.
There is another circumstance connected with these

electric fishes which is worthy of attention, as tend-

ing to establish the distinction which we have endea-
voured to point out. If the expression ma}' be used,

the electric action of matter, in what manner soever

it is exerted, appears to act on the matter of the

body as obeying the life, rather than on the life itself;

whereas the animal electricity appears to act directly
on the living principle, and only through that upon
the material part of the body.

This may seem a nice distinction, and one which
is much too subtile for popular description. Such,
however, is not the case ; because those nice points
of physiological distinction have a far more extensive

range than the mere natural history even of animals ;

and it is in the misapprehension of them that the

foundations of our most serious errors are laid. Ob-
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servation shows that the muscles, as organs of motion
in obedience to the animal life, but not that life itself,

or capable of acting without, are affected by ordinary
electricity and galvanism ; and in proof that they are

so^hffected simply as matter, and not as living matter
or life, is established by the fact, that they can excite

the muscles after life is extinct, and until decompo-
sition has made certain advances. The shock given
by the electric animal does also affect the muscles ;

but this is not its ultimate or its most powerful effect.

Its tendency is to stupit'y the senses, and take down
not the tone of the mere muscular system, but the

energy of the life which puts that system in motion.

We have felt it necessary to make these remarks
at some length, in consequence of a remark by Mr.
Couch contained in a quotation which we shall pre-

sently make from Mr. Yarrell's excellent
"
History

of British Fishes," to which we have so often to refer,

and always with pleasure. Mr. Couch deserves the

greatest praise for the zeal, assiduity, discrimination,

and success of his observations. But Mr. Couch
must look to his philosophy even with keener eyes
than if he were an inferior man ; because in him the

sterling metal so preponderates, that it is almost sure

to carry whatever of alloy may accompany it into

general circulation. The passage is as follows, the

quotation within single commas :
" The whole use

of the electrical apparatus and power to the fish can

only be conjectured. That it serves as a means of

defence is very probable. Mr. Couch thinks other

powers may be derived from it, and his opinion is

thus expressed :
' One well-known effect of the elec-

tric shock is to deprive animals killed by it of their

organic irritability, and consequently to render them
more readily disposed to pass into a state of decom-

position, in which condition the digestive powers more

speedily and effectually act upon them. If any
creature more than others might seem to require such

a preparation of food, it is the cramp-ray, the whole
canal of whose intestine is not more than half as long
as the stomach.

" ' So long ago as the time of Dioscorides, the phy-
sician of Antony and Cleopatra, the shock-of this fish

was recommended for medical purposes, and especially
for pains in the head ; and this may be considered as

the curliest record of the application of electricity to

medicine. In later times it was applied to the cure

of trout, the patient being directed to keep his foot

on the fish until the numbness extended to the knee.

Baron Humboldt (speaking of the Gymiiotus, we pre-

sume) remarks, that the will of the fish directs the

effect to whatever part it feels most strongly irritated,

but only under the influence of the brain and heart.

When a fish was cut through the middle, the fore

part of the body alone gave shocks.'"

Mr. Yarrell makes no remark on any portion of

this passage which we have quoted ; though it ap-

pears that his own conjecture of the electricity being
a means of defence is far more probable than the

conjecture of Mr. Couch. The tail of the torpedo
is without spines, or any of those weapons with which

the tails of the true rays are furnished, and which

weapons they use with no inconsiderable effect, lash-

ing about with the tail, somewhat as a man would
defend himself with a threshing flail, or with the

morgensteirn of the ancient Saxon?. The tail of the

torpedo is quite unfit for this, both from its stiffness

and its want of armature ; and thus, were it not for

its power of giving shocks, it would be one of the

KK
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most defenceless inhabitants of the deep, and, as its

motions are slow, it would become an easy prey to

fishes of more activity and better armed. It may be,

too, that this power is exerted in benumbing the prey
of the fish, in order that it may be more easily otp-
tured, though this is a little more doubtful than the

hypothesis of a defence. At all events, those electric

fishes do not always direct their discharges against
what may be considered as their natural prey. Gym-
noti certainly do not eat horses as their natural food
in the pools and slow-creeping streams where they
have their sluggish dwellings ; yet Humboldt men-
tions, and describes in his usual graphic manner, a

battle between horses and Gymnoti in a large pond
in South America. On that occasion the horses

were unquestionably the aggressors, though involun-

tary ones, and they were put to the rout, though the

Gymnoti were much exhausted by the effort. We
trunk that Mr. Couch's notion of the electric action

being a sort of cookery is far more unlikely and un-
tenable than this. Cooking is so exclusively the

privilege of the human race, that it has been pro-

posed to distinguish man, considered as a mere animal,

by the appellation of the "
cooking animal ;" and we

should be sorry for the sake of those (and they are

not few), who have little human distinction, except
their love of cookery, to deprive them of their soli-

tary privilege, by allowing
" a cold long-winded native

of the deep" to share it along with them. We do

think, therefore, that Mr. Couch must give up the

idea of the cooking ; and we have a more weighty
reason for this than the depriving of our gastronomes
of a portion of their privilege, in order to bestow it

upon a fish, of which they cannot even have the

luxury of making a delicious meal irt return'. The
flesh of the torpedo is, we believe, eatable, but it is

no bonne bouchc. The objection which we have to Mr.
Couch's hypothesis is the avowed confounding of the

electricity of the living animal with the electricity
of dead matter ; and it this which involves a grand
physiological error, which goes much farther, and
works more seriously, not only upon the physiology
of animal life, but upon the intellectual physiology ol

man, than those who have not followed out the train

of connexion would readily suppose. That he does

identify thenr is proved by his appending, as a note,
that " the bodies of animals killed by lightning do nol

become stiff;" and we have already endeavoured to

show, that though the original action may be exactly
the same in these, and in all other cases, the modi-
fication is very different. We are ready to admit that

considered abstractedly in itself, all action of matter

may be the same : but it is fully as certain that every
instance of action which can come before us in its

results, and it is only in these that it can come before

us, takes its particular character from the particular
kind of matter, or organisation of matter, in which, as

an instrument of action, the result becomes apparent
to our senses.

The true doctrine, therefore, appears to be, that

the principle is one, and the modifications of that

principle many. This is very obviously the case in

substantive matter, where all the differences that we
meet with seem to be modifications. Experiment
shows that they actually are so in all cases to which
we can extend our analysis ; and that we have not
demonstration in every case is obviously owing to the

imperfection of our analysis, rather than to any thing

analysible in nature itself. There is no probability

that we shall ever, by any refinement in chemistry
arrive at the ultimate atom of matter, that is, at

matter which we can pronounce to be absolutely

simple. Nor need we expect this, for it is the same
with every thing which can become the subject of

thought : we can see a portion of the middle, as much
of it as is necessary for all practical purposes ; but

we can see neither the beginning nor the end. This

is true in the simplest of all subjects time, space,
and number ; and if we find ourselves unequal to the

full understanding of these, we cannot hope to under-

stand better the more nice and complicated subjects
of the modifications of matter, and of

1

action as dis-

played in matter.

But, though our knowledge is limited, it is our own
fault if it is not free from error so far as it goes ; and

though we cannot understand the whole of any one

subject, that is surely no good reason why we should

confound one subject with another.

Yet this confounding is very often practised ; and
it is more practised by naturalists, especially those

microscopic naturalists who investigate the precise
minutiae of the production of nature, than by any
other class of persons whatever. This is so generally
the case, that every minute observer and precise
describer of details is almost a synonym for a bad

philosopher ; and the man who shows us most clearly
the individual beauties of nature is the veYy man
who destroys the beauty of the system, and severs

the connexion between Nature and Nature's Author.

The remark of Mr. Couch on the electricity or gal-
vanism of the torpedo belongs to the class of errors

of which we have been treating ; and this is the

reason why we have endeavoured to explain the true

philosophy of the subject. We shall nqw pass to

some examples of another section of the ray family
the rays, or skate, properly so called which are the

most useful to man, and for that reason the most

interesting of the whole.

These are numerous in species, and most of the

species are abundant in one part of the sea or an-

other. They all have the rhomboidal form of the

body, and the muzzle more or less pointed, advancing
far in front of the eyes on the dorsal aspect, and of

the mouth and nostrils on the ventral. There is not

the slightest external distinction of head, neck, and

body, the whole appearing a flat rhomboidal disc,

with a long and slender tail at one of the angles.
The tail, from the peculiarity of its form, and the

smallness of the fins upon it, or their total absence,
can be of little or no use in swimming, either in for-

ward motion or in changing the direction. The.pec-
toral fins may, therefore, be considered as the sole

organ of motion in the true rays, and in this they
differ from every other kind of fishes, as in all the

others the grand organ is the caudal fin, or where
the body is elongated, and that is small or wanting,
the flexures of the body. When a skate is swimming
at its ease and undisturbed, its motion is peculiarly
smooth and gliding, and puts one more in mind of a

kite sailing along with motiorileis wings, than any
other motion which we are accustomed to see. There
are no doubt constant flexures in the pectoral fins,

but these are done so neatly and easily, that the fish

appears to slide along without the slightest effort.

In this the skate form a striking contrast to the

flounders, and it is one which is worth attending to,

as showing how particular parts of the bodies of ani-

mals act, whatever may be their form in the indi-
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vidual. The swimming fins on the margins of a

flounder we say margins, for they are the upper
and under margins, and not the sides are the dorsal

and the anal tins, which are the least efficient for

motion of all the fins of any fish. They are not

directly connected with the spinal column, but have

three even bones simply imbedded in the flesh.

Whenever, therefore, a fish is thrown upon these as a

means of forward motion, that motion cannot be per-
formed without a caudal fin, or flexures of the body,
or both. Hence the twisting and wriggling of all the

flounder tribe when they do move, and the limited

range to which their very laborious motion ex-

tends.

Swimming with the pectorals is a very different

matter, especially swimming with pectorals so well

developed as they are in the skate. The pectorals

answer to the fore legs of animals and the wings of

birds ; and in fishes the shoulder is always better

made out than the support of any other of the body
fins. In the skate, which has no caudal fin, and no

very useful fin of any kind upon the tail, the blade-

bone of the pectoral is peculiarly firm, and the jointed

cartilaginous rays in the lobes of the fins admit of

verv free, rapid, and consequently powerful motion.

The length of the rays gives great rapidity of motion

to the margin of the fin ; and as each ray appears to

be capable of a separate motion, especially toward

the terminal part, the directions and degrees of

action on the water are almost countless, fully jus-

tifying the comparison that is usually made be-

tween them and the most powerfully-winged of

birds.

When a skate is excited, and swims with rapidity,

there is still little or no flexure or wriggling of the

body, that is to say, of the spinal column, the

flexures of the pectoral fins being still sufficient to

perform the motion. Indeed, the absence of flexure

in the spinal column is one of the means of power in

the fins, and far from the least efficient means. In

this again they agree with birds, in which powerful

flyers alwavs have the spine much stift'er than birds

of' feeble wing. Against that part of the length

where the swimming fins of a skate have the most

powerful effect, the vertebrae of the spine are sol-

dered together, and they approach more nearly to the

character of the bones of common fishes than any part

of the skeleton in those cartilaginous fishes which do

not require so powerful a use of the pectorals.

In all the motions of a skate through the water,

the above notices of its structure and action will

show that the tail is quite free, and fit to be used for

any other purpose. We have already mentioned

that the chief purpose of it is defence ;
and in the

using of it the spine is much rounded, so that the

head and insertion of the tail are much more elevated

than the middle part of the body. The tail admits

ot' flexure in every direction, which fits it for being

an efficient lashing weapon, but makes it less adapted
for a swimming organ than if its action were confined

to one place, as it is in all fishes who depend much

upon its use in swimming. We have been somewhat

particular in describing the motions and organs of

motion of these animals, because, on account of the

peculiarity of their form-;, there is a very general

notion amoti<j persons not acquainted with the eco-

nomy of the sea and its inhabitants that they are very

unwieldy and helpless creatures in the water ; whereas,

the fact* is quite the reverse, and, even among those

fishes which are regarded as models of perfection as

swimming animals, there are none who have more
command, or even as much command of themselves,
as the skate.

As is the case with all animals of great muscular

power and activity, skate are very voracious and in-

discriminate in their feeding. Their teeth are 'not

well adapted for biting, in the ordinary sense of the

word, and the mouth being a sort of slit, without very
produced jaws, they do not catch their food with a

rapid snap of the mouth. The teeth are in curved .

tufts, adapted for breaking and bruising ; though the

full-grown, or rather mature males, in some of the

species, at least, have the same rows of teeth directed

backwards, and drawn into sharp but not very length-
ened points. They feed upon fishes, and also upon
Crustacea and mollusca, whether with shells or with-

out ; and the power of the muscles of their jaws, as

well as of all the other muscles of their bodies, is

understood to be very great.
GREY SKATE (R. batis) is the skate by way of

eminence, and the one of which the flesh is so much
esteemed as food. It is very common on some parts
of the coasts of Britain, though comparatively rare

on others. It is a bold and powerful swimmer, and

frequently attains a very great size, sometimes weigh-

ing two hundred pounds or more ; but these very

large ones are not so much esteemed for food as

those that are smaller. The colour on the upper

part is dull greyish brown, and that on the under

part dull grey, marked with dark spots ; the snout is

pointed, and the lines from the broadest parts of the

disc to the snout, which are longer than the two

remaining sides of the rhomboid, are .nearly straight ;

the breadth of the disc of the body is one-thira more
than the length ; the hinder part of the disc makes a

more obtuse angle than the fore part ; but, if the

measures are taken to the extremities of the ventral

fins, the two angles are nearly equal ; the eyes are

slightly raised above the general surface of the head ;

their irides are yellow, and each is defended by one

elevated tubercle in front, and another on the inner

side ; the vent-holes are near the eyes, and defended

by valves ; the dorsal ridge, or rather mesial line on
the back, has no spinous appendages as far as the

dorsal fins ; but below this there is a single row along
the mesial line, reaching as far as the two small fins

on the tail, which appear to occupy the place of

dorsal fins, and a single one between these fins ;

these spines are sharp-pointed, of very hard con-

sistency, and have their points directed backwards.

The male has also spines on the sides of the tail, with

the points directed forwards. The mouth is rather

wide, with blunt teeth in the young, and sharp ones

with the points inclined backwards in the mature

species ; they have this difference between the young'
and the adult in both sexes ; whereas in others the

change is peculiar to the male. The change begins
when the extent of the disc is about fourteen inches.

This appears to be the beginning of maturity ; but

no limit is known to the subsequent growth. The

claspers, or "
tasrs," as they are called in some parts of

the coast, with which the' male of all the species is

furnished, one on each side of the root of the tail,

are long in the male of the grey skate, on which

account it is sometimes called the three-tailed

skate.

In this, as well as in all the other species that get
the common name of skate by the fishermen, the

K K2
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females get the name of maid, maiden, or lady. They
are larger than the male?, and more numerous, or, at

all events, there are many more of them caught. It

has heen supposed that the males are polygamous ;

and it is highly probable that they are so, but there

are no means of establishing or disproving the fact

by observation.

Skate are most plentiful upon those parts of the

coasts where the fry of fishes which spawn in num-
bers on the shallows are considerably advanced ; and

.
the structure of the teeth shows that the mature ones

are fully as well adapted for eating fish as for bruising
shells and crusts, though the power of their jaws is

quite equal to the latter.

The grey skate appears to be more numerous on
the east or leeward coasts of the British islands than

on the west or windward coasts. On the north-east

of Scotland it is particularly abundant, and the fishers

salt and dry great numbers of them, but in that state

they are very inferior to the recent fish ; in these

places they are but little esteemed as food, so that a

large one may be had for a few pence; but this is

perhaps as much owing to the abundance of fish of

better quality as to anything else. White fish, had-

dock especially, if they can be had recent, are always
the better the more simply they are dressed ; but as

the flesh of skate consists of long fibres, not of flakes,

it requires more of the culinary art to render it palat-
able. It keeps longer, however, than the more deli-

cate fishes, and thus it might be made a very cheap
fish for inland consumption.
WHITE SKATE (72. oxyrhynchus). This species

grows to a still greater size than the former, mention

being made of specimens weighing nearly half a ton,

but, amt is thicker in proportion, its lineal dimensions
are not so great. The male is furnished with spines
on the upper surface, near the margins of the pectoral
fins, opposite the eyes and vent-holes ; and again
with three rows near the margin of each produced
lobe of the pectorals, or "wing," as it maybe called.

The ventral fins are small, the claspers are very large,
and the tail is furnished with a row of spines along
the mesial line, and one on each side. The shape of the

body, or disc, is quite different from that of the grey
skate. The posterior margins of the pectoral fins, up
to the greatest lateral extent, form a semiellipse ;

the extremities of the fins are rounded, and the ante-

rior line upon each side is convex on the middle part,
and concave at the greatest breadth, and near the

snout. The mouth is also narrow and pointed ; the

upper surface is of a plain bro.wn colour, without the

greyish tinge which characterises the other ; and the

under side is white, which gets it the name of the

white skate ; but it is known by different names in

different parts of the country. The eyes are near to

each other, and furnished with thin sharp spines at

the inner edge of each ; the vent-holes are close

behind the eyes, and both they and the nostrils are

protected by valves as* in thte others. The teeth are,

. in the mature specimens, still more produced and

pointed inwards than in the grey skate, indicating
that this one is still more piscivorous.

They are powerful swimmers, keeping much
to the deep water for great part of the year, especially
the larger ones, but approaching nearer to the coast

in summer and the early part of autumn. In-shore

they are not so numerous as the grey skate, but they

appear to be fully more so at some distance off; and
when the fishermen wish to have them in numbers, in

the early part of the season, they set their lines farther

to sea than they do for grey skate. Of the skate

which are salted and dried in the northern parts of

Scotland many belong to this species, and in that

state they are better than the grey ones ; the smaller

.specimens of both are found at a moderate distance

from the shore all the year round, and they are the

best for the table in the recent state, if they have
reached maturity. At the places where numbers of

skate, of whatever species, are salted and dried, the

livers are boiled into oil, which is said to answer as

well as cod oil in the dressing of leather.

HOMELYN SKATE (R. maculatd). This is also called

the spotted ray, the narrow ray, the sand ray, and
various other names. The spots are on the back, of

a darker colour than the ground, and ocellated or

marginated ; but they are subject to variation. The

shape is different from that of either the grey or the

white ; the snout is pointed, but not produced; the

front sides of the pectorals are concave opposite the

eyes; they end laterally in rounded angles, and are

then nearly straight to the hinder part, where they
form rounded lobes, deeply indented at their union

with the body; the spread of the pectoral fins is about

one-fourth greater than the length of the body; the

eyes are rather large, fortified by spines in front and

rear, and there are some hard tubercles and small

spines on the snout, especially that of the male ; the

spines on the mesial line begin about the middle of

the length of the body, and gradually become larger
and more curved toward the rear as they approach
nearer to the middle length of the tail, after which

they become smaller again, but not so small as they
are on the back ; besides this single row, very old

males acquire another row on each side, though
smaller than the middle ones ; the females have

the spines and tubercles on the head less conspicuous,
or altogether wanting ; the colour of the upper part
is nearly that of brown sand when wet, but the name
of sand ray is given on account of the rough tubercles,

like grains of sand, which appear on the anterior part
of the male.

This species is by no means rare on the south and

southerly coasts, and it is one of the species which

are most frequently and abundantly brought to the

London market, where the grey and the white skate

are not so common. It does not grow to so large a

size as either of these, or, at all events, those that are

taken are in general smaller, though they are thick,

and firm in the flesh ; it is also, frequently at least,

captured in a different manner. In the northern

fisheries the trawl-net is not used, at least in the cap-
ture of skate, the price obtained for them not being

equal to the* expense ; thus, excepting on the shores,

none but surface fishes are taken with nets there.

Both the trawl-net, and the "great-line," as that

which is laid in the deep-sea fishing is called in the

north, have these advantages. The net is more cer-

tain in its capture ; but both the net itself, and the

working of it, are more expensive than the line ;

besides its cheapness the line can be laid in deeper
water than the net can be worked, and thus it has

the chance of capturing larger fish, and capturing
them in eood condition when they have got to sea-

ward, beyond the reach of the nets. Fishing to the

greatest'advantage would thus require the use of both

on the same coasts, and for the very same kind

of fish.

The variations which occur in the markings of the
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upper part of this fish have caused some confusion in

the description of it. In all cases the principal part of

the upper surface is smooth, and the conspicuous spots

vary a great deal ; at times there are only two, one
on each side of the ridge of the back, and near die

middle of its length ; at other times there are several,
and at other times again there are none at all. These
variations in the spots do not appear to depend in

any way upon age or sex, but the spines on the snout,
near the eyes, and on the anterior margins of the

pectoral fins, are characteristic of the adult male

only, and become more conspicuous with age.
THE THORNBACK SKATE (R. clavata) is not unlike

the last-mentioned species in its general shape, only
the notches at the posterior part of the pectorals are

not so deep, and the ventral fins are broader. This

species is very common in all the British seas, and
more easily obtained than some of the others, though
not esteemed equal to them in quality ; still, how-
ever, the flesh is not bad, and in places where fish are

n<jt very abundant, or other provisions are costly, it

must be regarded as rather a valuable fish.

It has a much greater tendency to the production
of spines and tubercles on the upper surface than any
of those that we have previously mentioned ; the

adult male has also the teeth considerably produced
and pointed, but that does not appear to extend to

the female ; the eyes and vent-holes are proportion-
ally larger than in most of the species, and they are

defended by strong and crooked spines ; the whole of
the upper surface is granulated with hard tubercles,
which have their bases polygonal or star-shaped,
and among these are arranged the spines from which
it gets the name of thornback, and which make it not

very pleasant to handle even after it is dead. Those

spines or thorns are of peculiar form, their bases are

oval discs; from the middle of these the thorns arise,

not long, but strong and sharp, and with their points
inclined backwards, or backwards and obliquely out-

wards. Their number increases as the fish gets
older, and their principal distribution is on the mesial

line of the snout, along the anterior or margins of

the pectorals, upon the posterior parts of those near
the notches, and a lew irregularly disposed on the
back. These strong-hooked spines are not very
numerous, varying from a dozen to twenty or more
on each side of the back, and not always sym-
metrically disposed on the two sides, so that their

number and distribution cannot be admitted as a
constant character.

The spines on the ridge of the back begin a very
little in the rear of the vent-holes, and they are alter-

nately larger and smaller, but none of them are so

large as those on the snout and the pectoral fins ;

the tail is armed with three rows of spines throughout
its whole length, and, though individually these are

not large, the tail is a dangerous instrument, and
must be very formidable against an enemy. Defence

against a pursuer is obviously the use of these spines,
for they can do mischief only to that which comes

upon the animal in the rear or on the flank, the more
mesial ones being directed to the rear, and those on
the pectorals obliquely outwards.

All the danger of enemies to which these fishes

are exposed must come from the plane on which they
swim or above it, for the whole of the under partis
white and smooth, and quite destitute of every kind of

defence; the mouth is on the under part of the body,
110 doubt, arid its teeth are numerous and its muscles

powerful, but still it is an eating mouth only, and not.

a fighting one. What the enemies may be against
which the thornback especially is thus powerfully
armed it is not very easy to say, as a large skate,
even without any spines upon it, would be rather an

ungainly mouthful for even the largest of those fishes

which swallow their food and do not bite it. The
sharks and grampuses i)ite, it is true, and the former
can hold the prey with one set of teeth while they
use another in sawing off the portion within the
mouth ; hence it is probable that these are the prin-

cipal enemies against which the skate tribe have to

defend themselves.

Armed for its defence in this formidable manner,
the thornback appears to have little to suffer from

any large enemy save man ; we say
"
large enemy,"

for there are many little parasitical foes against which
the size, strength, and armature of a large animal are

of no avail. The thornback, however, appears not to

suffer much from any enemy, and not to feel in its

number the captures which are made by man. It

is abundant on every part of the coast adapted to the

habits of skate, and it is so abundant on the Cornish
coast that it is the ray there. It has been conjectured
that the name is a corrupt pronunciation of the Anglo-
Saxon reah (rough, the h being not only aspirated
but guttural) ; but there is little probability of this,

as the old Cornish language continued to be spoken
in that duchy after the Anglo-Saxon had ceased to

be the language of England. Autumn and winter, or

rather a portion of time where these meet, is under-
stood to be the prime season of the thornback, though
in the -season of production it is more abundantly
found on the banks ; the probability is, that it. is firm

in the deep water, and softer in the flesh when on the

shallows, where it commits the greater number of the

germs of its progeny to the keeping of the waters.

Like all the rest of the family it is a very voracious

fish, and not very particular in its choice. Flounders,

crabs, shelled mollusca, or anything that inhabits

below it, and can be come at, do not appear to be

rejected.
STARRY RAY (R. radiata). If many of the other

rays are interesting from their numbers and their

value as an article of cheap and not unwholesome
food, this one has an interest of a very different cha-

racter. It is rather a handsome fish, not apparently
growing to any great size, and it is very rare. The
sea which it more immediately inhabits is not very
well known ; but, considered as a British fish, it ap-

pears to be of the north rather than of the south, though
the fishermen have no particular name for it on any
shore of our 'seas.

The form of its disc is nearly that of a square ; but
with the three terminal angles rounded, and the sides

a little convex. The ground colour of the upper
part is pale orange brown, but is marked with spiny

tuber9les, differing, however, from those of the thorn-

back. There are no small tubercles granulating the

general surface, as in that ; but the spiny tubercles

are much more numerous : they are largest along
the dorsal line, but small ones alternate with the large
ones there ; there is one in front of each eye, a few
small ones along the inner margin of each eye ; two
or three large ones behind the vent-holes ; and some
more not far from the dorsal ridge, and nearly op-

posite the largest part .of the pectorals ; the rest of

the upper part is irregularly sprinkled with smaller

ones ; and there is a regular row of small ones run-
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ning along each side of the row of large ones on the

back ; the three 'rows being continued on the tail,

which has also a pectoral row on each side. In these

spinous parts, or bosses, these are not very unlike

those upon the thornback, only they are not so pro-

minent, but the basal parts, or bucklers, instead of

being simple ovals likelhese, have fcheir margins with

radiated points like stars ; the Binder side is of a clear

and uniform white colour ; the eyes are moderately
large, well defended by lids, besides the spines ; and
the vent-holes and nostrils are also rathA large, and
have membranous valves ; the mouth is small; and

though many specimens have not been examined, the

probability is that the lateral and interior angles of

the teeth are produced and pointed in the mature

individuals of both sexes.

We are not aware that any specimens have been

met with on the south or even the west coast, or in-

deed on the east coast of England, except in the

extreme north. In the "Fauna Groenlandica" of

Othon Fabricius, published in 1790, there is a de-

scription of R.fullonica, which appears to answer to

the specimens that have been met with in the British

seas ; and from this it would appear that the fish is

better known in the Greenland seas than in those

of Britain. In consulting the work of Fabricius,

much stress must not be laid upon names, as he often

erred in their application. But his descriptions
are remarkably precise and excellent, and may be

implicitly depended on in all cases where they agree
with a specimen.
The fact of being found on the north and east coasts

of Britain, and not on the south and west, is a'corro-

boration of the starry rays being a fish of the northern

seas, because part of the "set" of the current on our

north-east shores is from those seas, whereas the set of

the current to and along our eastern coasts is from the

Atlantic. Even in the north, however, nothing appears
to be known of the habits of the fish, so that it either

keeps much out at sea, or it is rare in any locality

where it occurs. It is said to be more common on the

coasts of Denmark and the north-west of Germany
than with us ; but it is not of value in an economical

point of view in any locality.

THE BORDERED RAY (R. marginata) is a rare

species as well as the immediately preceding one ;

but it comes from the opposite direction, as any

specimens of it that have been found have been on

the south and south-west coasts. It occurs more fre-

quently on the French coast ; and it is abundant in

the Mediterranean'well known to the fishermen there,

and much esteemed as food. In the form of its disc

it is not unlike the Homelyn ray ; and like that it has

no spines on the body, but those on the tail are more

developed than in the Homelyn. The mouth is mode-

rately large ; the teeth numerous and pointed ; the

nostrils about midway between the corners of the

mouth and the edges of the pectorals ; the eyes and

vent-holes large, with a single spine at each of the

former ; the snout and anterior edges of the pectorals

roughened with small tubercles and a few little spines,

but all the rest of the body quite smooth ; the tail is

about the length of the body, rather stout, and a little

flattened ; the spines in the three rows upon it

formidable and curved backwards, the two fins near

its extremity very small, and the terminal one a

mere rudiment ; the ventral fins are of considerable

size, divided into two lobes, and notched or toothed

in their margins ; the upper part is reddish brown,

with very obscure spots of darker
; and the under part

white in the middle, but marked all round with a

border of dark reddish brown, broader at the external

angles of the pectorals, and nearly or altogether
obliterated at the snout. The south and southern

part of the west coast of England are 'the places
where this rare stranger is most likelv to be met
with, yet some instances of its occurrence on the

east coast are mentioned, though only on the southern

part.
THE SMALL-EYED RAY (R. micro(;ellata) is an-

other very rare species, found only as a straggler on
the southern coasts. The specimens that have oc-

curred have been of considerable size, though not

large. They are remarkable for the smalluess of

the eyes and the beauty of the colours on the dorsal

surface of the disc ; the ground colour of this surface

is clear light grey ; a white line passes down the

dorsal ridge ; and there are arches of the same colour

near the sides of the disc ; those on the front sides

begin by small points a little in advance of the eye,
and proceed toward the distal angle of the pectorals
in curves, with their concavity toward the margin,
and the one next the centre of the disc ; there are

three of them on each side ; although the marginal
one is smaller and more obscure than the rest. From
the angles of the pectorals at which these terminate,
or rather vanish, three others begin on eacli side,

curving inwards like , the others, having the outer

ones small and obscure, and the central ones termi-

nating near the middle of the posterior lobe of the

dorsal.
<
These arches form the disc- into a set of

regular figures, becoming more concave in the sides,

and sharper in the angles, as they approach the

central one ; that one still occupies the greater pijrt

of the disc, and is marked with whitish spots, us

.
well as divided longitudinally by the pale Stripe on

the dorsal line ; the eyes, as has been hinted, are

very small, but the vent-holes are large, and show
much more conspicuous than the eyes ; the upper
part of the body is rough with granulations, but there

are no spines upon it, except a row of small ones on
the lower two-thirds of the back, which are also con-

tinued on (he tail to the fins ; and there is another

row of very small ones upon each side of the tail ; the

tail has also very narrow membranous margins on the

sides, and the two fins are small rounded lobes, with-

out even a vestige of a terminal fin; the under sur-

face is pure white, and so full of mucous follicles, that

their openings appear as if they had been punctured
all over with a pin ; the mftuth is rather large, and the

teeth very much resemble those of the thornback.

This species appears to deposit its eggs early in the

spring, or atleast to begin doing so at that time, whereas

the more northerly species, which are found in num-
bers on the British coasts, do not begin till the season

is pretty far advanced.

THE LONG-NOSED SKATE (R. shagrinea). The

English name of this species is given to it on account

of the great length of the snout, which is the most
remarkable feature in the shape of its disc. That
disc is nearly triangular, only the two anterior sides

are a little concave in their outlines, and the pos-
terior or third one consisting of the two lobes of the

pectorals, which have no cuticle at their termination

backwards, is considerably convex ; the snout, besides

being long, is very much pointed, and its distance in

advance of the opening of the mouth is about one-

third the length of the body, exclusive of the tail ;
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the upper surface of the disc is leaden grey, and the

. surface is beset with tubercles, whence the name of

the shagreen ray ; there are two rows of small spines
on the snout ;

and the old males have often a tuft

of small spines above each eye ; there are a few

scattered spines down the dorsal ridge, and some near

the anterior edges of the pectorals ; the tail has one

mesial row of small spines and two lateral ones ; it

lessens to a point, and the fins upon it, and also the

ventral fins, are very small ; the under part of the

body is dull greyish white, marked with dusky spots,

something in the same manner as the grey skate.

Indeed, in its general form, this species has more
resemblance to the grey skate than to any of the

Others, 'notwithstanding] the greater length of the

nose, the rougher character of the upper surface of

the disc, and the greater number of the spines on

the tail. In the summer it comes upon the banks

within reach of the trawl-net; but in the cold wea-

ther it betakes itself to deeper water, in which, how-

ever, it is highly probable that it could be taken with

the hook ; and'if so, there is no doubt that it would

be found in better condition than it is in summer,
when it comes into more shallow water for the pur-

pose of depositing its eggs. No mention is made of

the long-nosed skate on the north coasts.

The above enumeration contains all the species of

this very curious and interesting section of the ray

family which have hitherto been found in the British

sea?/ Those that are different from these, and occdr

in other parts of the world, are of comparatively little

interest to the general reader. We must, however,

notice one species at least of each of Cuvier's other

sections of the family.
THE STING-RAY (Tri/gon pagtinaca). This is a

curious species. It has been long known, and not a

little celebrated on account of the formidable weapon
with which its tail is armed. It is distributed over a

very considerable range of latitude, and though as

a British fish it is rare or unknown, except on the
1

south coasts of England and Irela'nd, it is met with

on the coasts of Norway, and it is common' in the

Mediterranean. The severe wounds which the wea-

pon on the tail is capable of inflicting, led to a very

general belief that the weapon was envenomed. We
need not wonder at this, for the same was long be-

lieved of the antlers of deer. Ragged weapons,

though they of course infuse no positive venom into

wounds made by them, yet have often effects more

fatal than venom, unless it be venom of the more

deadly reptiles, of which the ancients knew but little.

The lacerations which they make may bring on great

pain, and even tetanus, which was no doubt the cause

of these notions of poison. The disc of the sting-ray

approximates to the form of a hexagon, of which the

terminations of the ventral fins form the posterior and

shortest side, but they extend beyond the pos-

terior lobes of the pectorals ; the body is smooth on

the upper part, excepting a few tubercles on the

dorsal line, and others near the posterior margins of

the pectorals. It is thicker in the middle than the

disc of any of the other rays, but gets thin toward

the sides
; the middle of the upper part is bluish

brown, passing into dull yellow toward the margins ;

the under part is white"; the irides are golden yel-

low ; and the vent-holes opening obliquely behind

and outwards of the eyes are very large ;
the mem-

branes of the nostrils are also large, but the mouth is

small, compared with the size of the fish.

The most peculiar part of its structure is the tail
;

it is very thick, strong, and muscular at the base,

tapering gradually to a very slender point, and with-

out the smallest vestige of a fin on any part of its

length. About one-third from the base of the tail, the

weapon called the sting is inserted on the dorsal

aspect ; this spine is nearly one-third the length of

the body, exclusive of the tail ; on the upper and
under sides it is flat, but the two edges are serrated

with very awkward-looking crooked teeth, and the

point is very sharp. In a specimen measuring about

two foot in breadtlj from angle to angle of the pec-
torals, this weapon is not less than six inches in

length. In illustration of the manner in which the

sting-ray uses its formidable weapon, we cannot, do

better than quote a short passage from Mr. YarrelFs
"
British Fishes," vol. ii., pp. 443, 444." Mr. Couch

.in his MS. says,
' This species keeps on the sandy

ground at no great distance from our land, and in sum-
mer wanders into shallow water, where it is often en-

tangled in the fishermen's nets the only way in which
it is usually caught, for it rarely swallows a bait. The
manner in which this fish defends itself shows its con-

sciousness of theiormidable weapon it carries in its tail."

It shows no such thing, and we sincerely wish that

these accurate and excellent observers would learn a

little a very little of sound philosophy. Conscious-

ness, even in man, is very like one of those words

which are invented in order to have the semblance
of knowledge in cases where there can be none of

the reality ; and when we use it with reference to

any other animal, it is jumbling man and animal

together.
" ' When seized or terrified, its habit is to twist its

long, slender, and flexible tail round the object of

attack, and with the serrated spine tear the surface,

lacerating it in a manner calculated to produce vio-

lent inflammation.' Other authors state that it is

capable of striking its weapon with the swiftness of

an arrow into its prey, when with its winding tail it

secures 'the capture. These spines, as may be sup-

posed, possess no venomous quality : when lacerated

wounds happen to men of bad habit of body, the

symptoms are frequently severe. In some countries,

serrated fish-spines, admitting of easy application by
tying, are used to point arrows and spears, which,
when thus mounted, become very formidable wea-

pons." Such is the latest, and, we may confidently

add, the best account of the mode in which the sting-

ray uses its caudal blade
;
but we are constrained to

add, that these notices show upon the face of them
that the parties know very little about the matter-
indeed they cannot, for the use of the weapon in

wild nature ; when the fish has its free range of the

sea, is not a subject open to human observation.

Analogy and we have nothing else to guide us in

such cases would lead to the conclusion that this

caudal blade is a weapon of defence ;
but in what

manner it is used against the natural enemies of the

.fish in its own element we have no means of ascer-

taining. Still, the sting-ray is, from the peculiarity
of its structure, a very interesting animal ; still it is

only to the students of nature, and as an object of

curiosity, that it has any value ; for, in an economical

point of view, it has none. Mr. Yarrell says,
" The

flesh is said to be rank and disagreeable, and when
laid bare by skinning, or by cutting into, is very red

a circumstance which may account for the old name
of Fire Flaire."
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THE E^GLE RAY (Myliobatis aquila). This is a

rare species upon the Brjtish coasts, though pretty
well known on the shores of the Mediterranean. In

form it differs much from all the other rays that we
have enumerated. The head is considerably disen-

gaged from the pectoral fins, so that the eyes, which
in most of the others are actually within the disc, are

in this one about midway between the anterior mar-

gins of the pectorals and the termination of the

muzzle. The muzzle is also short and truncated, the

eyes much farther apart from each other, and nearer

the sides, and the whole head has much more ihe air

of that of an ordinary fish than in any of the other

rays. In these there is some difficulty in drawing a

line of distinction in the disc between what is the

body of the fish and what are the pectoral fins, from
the gradual manner in which the one passes into the

other. But in the eagle ray the body of the fish can

be easily made out for the whole of its length, and
the pectoral fins have the appearance of what they
are in reality appendages. On the upper side the

body appears elevated above the pectorals, tapering
in a sort of spindle shape toward the caudal extremity,
and terminating in a very long tail, which tapers gra-

dually, and is very slender at the point. In the

distal, and by far the greater part of its length, it is

perfectly plain, without either spine or fin. It re-

sembles the tapering thong of a whip,, on which
account the fish is often called the "

whip"-ray.
Toward the base it is different ; for there there is a

little lobe of fin, and under it a serrated blade like

that of the sting-ray in form, but not quite so large
in proportion to .the size of the fish. The pectoral
fins in this species are very tiny, pointed, and narrow
.in proportion to their length, which gives them much
of the character of wings. It is generally supposed
that, in the sting-ray, in this, and in all the rays that

have a single powerful serrated weapon, or an other-

wise simple and tapering tail, the weapon is either

renewed periodically, or provision is made for the re-

placing of it by another in the event of ks being
broken off; for a smaller one has been observed by
the side of the large one attached to the same base.

The eagle ray has no pointed teeth in the mouth,

though the jaws are abundantly supplied with both
teeth and muscles. The outline of the jaws is rounded
so that the one is capable of having a rolling or

grinding motion upon the other, for which reason the

fish is sometimes called the " miller." The , teeth

are very hyd, and nearly flat in their crowns, form-

ing a sort of mosaic pavement upon the jaws.
This curious species is found in the Medi-

terranean, and in various parts, of the ocean,

especially in the Pacific and the southern seas,

where several other species having similar characters

are said to have occurred. All of these appear to be

very seaward and discursive ; and the character of
the mouth and teeth would lead to the supposition
that they feed upon Crustacea and shelled mollusca
much more than upon fishes, though it has been,
stated, but without direct proof, that they use the

caudal dagger in transfixing their finny prey, alter

having entangled it in the coils of the long tail. This

is, we think, very unlikely, and would require to be

established by direct observation, which, so far as we
are able to ascertain, has not been done. In the ab-
sence of such observation, we would say that it is

impossible. The tail, though long and flexible, is not

absolutely prehensile, and inast be regarded as an

instrument for striking, not for grasping. Even sup-

posing that the tail could grasp, and that it actually
coiled itself round the supposed prey of the fish, where
is the force by means of which the weapon could be

made to inflict a wound under such circumstances ?

Neither it, nor any other spine or weapon with which

we are acquainted upon the body of any fish, has any
means of motion ia or of itself, independent of the

motion of the part upon which it is placed. It has

not an apparatus for protruding and withdrawing like

the sting of a bee, and, therefore, it can inflict no

wound, unless it gets its momentum from the muscular

action of the body and tail of the fish, ucting as one
whole. It follows, as a necessary consequence of tin-;,

that, in order to use the caudal weapon with effect,

the body of the fish must be free. In proof of this,

it will be seen that, both in the sting rays and the

eagle rays, the weapon is placed near the base of the

tail, where that organ is. thick and strong, can have

little motion in itself, and thus give but small mo-
mentum to any weapon, unless the whole body of the

fish moves. All this tends to show that the weapon
in the tail of these rays has really nothing to do with

the capture or the killing of that on which they feed,

any more than the electric or galvanic power of the

torpedos has to do with such a purpose. It is purely
a defensive weapon ; and the fact of its being so tends

to prove that these fish do not contend with formi-

dable prey. The law is general throughout all ani-

mated nature, that, wherever an animal is furnished

with defences, it is an animal more subject to be at-

tacked than disposed to attack. Those defensive

weapons never in the least assist in obtaining the food

of the animal.
" Bulls aim their horns, and asses lift, their heels ;"

but neither the hums of the bull iior the heels of the

ass are of any service to them in the taking of their

vegetable food. The same runs through all the de-

fended animals : the insects which have stings never

use those stings for the purpose of killing or wound-

ing their prey ; and the lancet-fishes and others,*

which have a powerful defence in spines upon their

bodies, are most of them vegetable feeders, or feeders

upon animals of such small dimensions that the spines
could not possibly be used against them. There is

no reason why those rays which have their tails

armed with formidable spines should form an excep-
tion to this general law. We arc, therefore, war-

ranted in saying that they do not form an exception
to it ; and that the conjectures to the contrary are

altogether groundless, and calculated to mislead, iu a

manner far more serious than the individual case,

inasmuch as they are at variance with a principle of

natural history, from which there is no deviation in

nature itself.

That the eagle ray ever made its appearance on

the British shores is a point not fully ascertained,

though, as the habits of the fish are understood to be

discursive, and it is certainly well organised for

vigorous swimming, it is by no means unlikely that

it should come into our seas ; but it does not appear
to be a very shoreward animal in any part of the

world. Some fragments have been noticed that were

supposed to bqlong to it, but 'the supposition rests

upon very slender foundation. The fish is so curious,

however, that it is ivell worth looking out for by
all who take an interest in the inhabitants and the

wonders of the deep.
We shall close this brief sketch of the very
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interesting family of the rays by noticing- at least

one of the remaining, and most singular section ol

the whole, Cephalaptera.
These, from the singular projection of a lobe of

the pectoral tins in advance of each side of the head,
but attached to it as far as it goes, have been called

horned rays. They are found in nearly the 'same
- as the eagle rays, namely, the Mediterranean

and the distant oceans ; and mention is made of one
as having- occurred on the shores of North America.
Some years ago a specimen was found washed ashore,
we believe, on some part of the south coast of Ire-

land; and the mutilated remains are, or were, in the

possession of the Dublin Royal Society, though not

in a condition for enabling' any one to make out the

species.
In their general form the Ccphaloptem resemble

the eagle rays ;
but they have the distinction between

the body and the pectoral fins still more marked, the

body shorter and thicker, the fins longer in propor-
tion to their breadth,, and the serrated weapon
nearer the base of the tail. The eyes are also

nearer the extremity of the head (there is no muzzle),
and farther apart from each other laterally. The
membrane which advances on each side of the head
forms a curved margin to the front, with the con-

cavity outwards, and the points advancing till the

curved margin forms an arc greater than a semi-

circle. The under side of the membrane returns in

straight lines to the lower part of the head, giving
this singular appendage something the appearance
of a sort of scoop, with the opening downwards, and
bevelled off at the end till the angles at the opening
are considerably in advance of the edge between
them. The pectoral fins have a solid appearance for

great part of their extent, and then a radiated border,
which is much larger at the tips of the fins than any-
where else. The anal fins appear as if they were

part of this border, only separated from the rest of it

by a small notch, and rounded at their extremities.

The body has but a very slight resemblance tq that

of any other fish. It is thick and round, a little nar-

rower at the origin of the tail than at the head, but

narrowing rapidly at both ends, and having some-

tiling the form of an oblong gourd.
The specimen found on the south coast of Ireland

measured three feet nine inches from tip to tip of

the dorsal fins ; but that is nothing to the size of
some (whether of the same species as that one or not
we cannot determine) that have been seen in the

Mediterranean. These are the Cephaloptcra giorna
of Kisso. The body is large, turned, elliptical in

the cross section, and smooth on the surface, there

being no serous appendage except the serrated

weapon near the base of the tail. The colour

is indigo blue, but with reflections of blackish

blue, brown, and violet, when seen in different

lights. The under part is dull white, without any
reflections. The eyes are silver grey. There are

other species, or at all events coloured varieties, in

the Mediterranean ; but they are not verf clearly
made out. Some of them are huge fishes, for a spe-
cimen has been mentioned which weighed fully six

hundred pounds. They appear to keep out at sea ;

but nothing is known of their manners or their food.

Their teetli are, however, much smaller than those

of the sting ray and the eajjle ray. They are

strangely-formed animals ; and with them we must
close our notice of the family of the rays, which, to

those who study the structure and action of animals, is

one of the most interesting- in the animal kingdom.
RAJANI A (Linnteus). A genus of West Indian

climbing shrubs, belonging to Dloscorces. The species
are stove plants, and are increased by dividing the

root.

RALLUS RAIL, or rather perhaps RAI.LID^,
the rail family. A genus of Ec/iassiers, or stilt-birds,

belonging to Cuvier's macrodactylic or long-toed

family. Bechstein and some others have divided

them into two genera, from the different lengths of

their bills, considering those that have the bill longer
as the true rails, and those which have it shorter as

crakes ; but, for popular purposes, the distinction is

of very little use.

Taking the whole of them together, the generic
characters are as follow : the bill longer than the

head, straight or slightly curved, compressed at the

base, and cylindrical toward the tips, the upper man-
dible channelled; the nostrils opening longitudinally
at the base of the bill, in the grooves, open through
and through, but in part closed with membrane ;

legs very stout, bare of feathers to some distance

above the tarsal joints, with three long toes to the

front and one to the rear articulated on the tarsus,

the front toes free or divided to their bases ; the

wings of mean length and rounded, the first quill

being shorter than the second, and the third and
fourth the longest ia the wing.

Though the rails are entirely without webs to

their feet, yet, with the exception of the coots and

gallinules, they are among the most aquatic birds in

the whole order. In this respect there are differences

among them. Some are constantly by the banks of

streams, often running along the submerged plants,
and sometimes along the water itself, where they
move so rapidly that the water actually appears to

support their footsteps ; while others do not go
directly into the water, or even lurk in the aquatic

herbage on the margin, but they run about in the

tall herbage of moist corn-fields and meadows, where
their notes are often and readily heard, though the

birds themselves are but seldom seen. Of this the

common corncrake affords a remarkable instance ; for

there are many districts where its cry is heard from

every humid field during the season, and yet where
the oldest of the country people never saw a corn-

crake, or have the least notion as to what it is like.

The food of the whole genus is understood to be

chiefly animal, consisting of worms, mollusca, and
such insects and larva? as are found in the damp and
shaded places which the birds frequent. They may
be understood as preserving from the ravages of small

animals the vegetation of places which few other birds

frequent. In one or another of these species they
are found in almost all parts of the world where
there are water and.herbage to conceal them. They
very rarely take the wing, unless it be the migratory
ones in seasonally changing their habitations, and in

these cases tlTey are rarely seen. They do not flock

at any season, and they come and go in so stealthy
and silent a manner that they are not seen. Those
which inhabit the banks of streams are more fre-

quently seen than those which live in the corn-fields

and other expanses of tall herbage, but even with

them it is only a sight and away. They may be

caused to (iw along the side of a pool where the banks

are clear, but they are never far from a cover of

bushes or herbage, in which they very quickly con-
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ceal themselves. Indeed if one -searches the place
in which a bird of this kind has taken refuge, the bird

is not to be found, neither is there any clue to the

direction that it may have taken. Their running

powers are so great that hardly any animal can keep

pace with them in the cover, and they turn and
double with such rapidity, and disturb, the vegetation
so very little, that they cannojt be tracked. Thus, if

one rouses the common water-rail in the bed of a

stream, and pursues it up the current, it will run and
wade and scramble in that direction, but the moment
that it gets to a cover it bores through, gains the

opposite side, doubles, arid never stops till it is far-

ther down than the point at which it was first seen.

During the day too they repose in silence and secrecy,
and do not rise if they can avoid it. Very early and

very late, when the ground is damp, and the rnollusca

and worms out, are their feeding times, and some of

them continue even the whole night long. This is

especially the case with the corncrake ; and so close

does the female of that species sit, that there have

been instances of the sitke of the mower destroying
her on her nest, without his being aware of her or

her nest being there. All the species nestle in as

close concealment as they live. The nest is formed
in a thick tuft of rushes, sedges, or other aquatic

plants, in the case of those that frequent the banks of

streams ; and those that keep in the cover of the

Broad herbage, without approaching close to the

waters, nestle . in that. In this close- cover, little

labour is bestowed on the construction of a nest, as

the nest is used only during the time of hatching the

eggs. No ground or running bird exhausts much of

its energy in nest-building, and it would be contrary
to the general law of nature's economy that it should,
for nature never overdoes any more than she fails.

The young are able to run and seek their own food

almost the moment that they break the shell, but

what attention the mother pays to them after is not

well known, in consequence of the hiding dispositions
of the birds. The family may keep together, and

with the mother, while they are very young, but the

family are not found in a society after they are

fledged ; their instinct for solitude and retirement

appears 'to operate at a far earlier age than it does

in even the least social of the gallinidse, which these

birds resemble in some particulars, though they differ

greatly from them in others. The eggs, as in most

ground birds that breed in rich places or in cover of

any kind, are rather numerous, rarely fewer than six

in the hatch, and often as many as ten. The eggs
are generally of a dull sand-yellow colour, mottled

with reddish-brown spots, and not very easily distin-

guished from the withered grass and moss on which

they are placed. We shall now notice a few of the

species, first of the rails properly so called, and then

of the crakes, though we do not .think the particular
distinctions of them as subgenera or sections are of

very great importance.
The true rails have the bill longer tTian the head,

slender, and sometimes slightly arched ; the nostrils

in the channel of the upper mandible ; the anterior

toes quite free, and the hind one articulated a little

higher up than the others. The head is small, the

neck rather long, the shoulders tapering, and the body
narrow and compressed, obviously formed for making
its way through close bushes arid herbape. In its

form it is the very reverse of a swimming body, and

yet the birds cari, upon emergency, swim a consider-

able way, though they never do so if they can avoid

it. They eat, in addition to the animal food that has

been mentioned, the pulpy seeds of aquatic plants,
but they prefer the animal substances. Their pas-
tures are always rich, as they form the most productive

portions of the countries in which the birds are found ;

and f*hey shift about, so as to avoid equally the effects

of heat and of drought. They do it in such a way,
however, that very little can be observed1 of their

movements. Their slow march is stately, and with

long steps ; and in their running they bring the whole
axis of the body to a horizontal line. Their flight is

more rapid and less fluttering than the roundness of

their wings would lead us to suppose ; but, as is the

case with almost every bird of the order to which

they belong, they fly with the legs hanging down,

ready to alight whenever they corne to a locality that

suits their purpose. In general they take their re-

pose upon the ground, but they sometimes perch

upon bushes, or low branches of thick trees, though
they never fly to a high perch, except to get out of

the reach of a ground enemy. The predatory mam-
malia, which lurk and prowl among the bushes near

the water?, are their chief enemies ; and, as these are

chiefly night-feeders as well as themselves, they are

on the watch against them. From birds of prey they
have not much'to fear ; for, though bog eagles and

marsh harriers often beat over their pastures, the

birds are in the cover, and still, at the times when
these are on the wing.
THE WATER RArL (R. aquaticus) is the species

best known. It inhabits watery places ; but the

banks of running streams, rather than the borders of

fens and marshes, in most parts of Europe and A.sia.

In some parts of Britain it is not so, as it is rarely

seen, but it is not found in the cold and upland dis-

tricts. It breeds in the country, and remains nearly

stationary all the year round in some places, but it

migrates entirely from others during the severe

weather.

The length of the full-grown male bird is about

ten inches, and the stretch of the wings sixteen. The
bill to the gape measures an inch and three quarters.
The upper mandible is black, except the edges, and
the

tip,
of the lower mandible is the same colour;

the remainder of the bill, the inside of the gape
and the irides are orange-yellow ; but the narrow

naked border of the eyes is greenish black. The

general plumage on the upper part is black, but

each feather tells distinctly in consequence of being

margined pretty broadly with olive -brown. The
feathers on the front have a portion of the tif)s

of the shafts enlarged, and without any webs. The

chin, a spot under each eye, and the naked skin from

the gape to the eye, are white. The throat, the

neck, and the breast, are bluish-grey ; and the belly

whitish-orange, passing into pure white on the under

coverts of the tail. The wings are dusky with whitish

margins, the inner webs of the quills broad, and

the outer ones narrow. The tail-feathers, which are

twelve \n number, are also dusky, but their margins
are olive. The sides of the body are mottled, and

barred with black, white, and some orange. The

legs are dusky, naked to about three-quarters of an

inch above the tarsal joints ; and they and the toes

are covered with shielding plates on the anterior and

upper surfaces, and with reticulated scales on the

posterior, and under. The female is marked nearly

in the same manner as the male, but has the bill
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shorter, and the dark colours paler ; and both birds

have the plumage paler in winter than in summer.
The nest is in close concealment near the edge of the

water. The eggs are nearly or . altogether white ;

they are rather numerous, but the number varies con-

jsiderably.
The water-rail is a very cautious bird, as well as a

very concealed one ; and, though each individual,

not having the benefit of sentinels, as flocking birds

have, must keep its own watch, yet it is very seldom

surprised, and still more seldom taken : what with

running, wading, dashing across the brook, boring

through bushes, brakes, and herbage, doubling, turn-

ing, and otherwise shitting its -course, it defies both

the dog and the gun. There is no very great temp-
tation, indeed, to kill it as game, for, though it is

generally fat, the flavour of its flesh is unpleasant.
When it can be seen alive, and displaying its agility
and its wiles, it is a very interesting bird.

America is much more of a rail's country than

Europe or the greater part of Asia ; and therefore

we must notice some of the American species. The

great difference of the seasons in the United States

makes the greater part of them migrant in that part
of America.
Tm CLAPPER RAIL (R. crcpitans) is one of the

most remarkable of the North American ones, and,
like our corncrake, it makes itself to be heard all the

nightlong. It is larger than our water-rail, being
fourteen inches in length, and eighteen in the stretch

of the wings ; the bill is two inches and a quarter

long, slightly bent, and of a reddish brown colour ;

the upper part is black, streaked with dull brown ;

the chin and streak over the eye are brownish white ;

the fore neck and breast are reddish brown, the flanks

and vent black, with white tips to the feathers ; the

coverts of the wiifgs are dark chestnut, brown, and the

tail-feathers and quills dusky, without any margins ;

the legs are dull brown, and the irides dark red.

This species -is very common, during the summer,
through all the latitudes of the United States ; but it

keeps near the sea-coast instead of passing into the

interior. It is different in habit from the water-

rail of Europe, as it prefers the salt marshes to the

small streams which scum the dry ground. It is a

very noisy bird, especially during the night and before

rain, which are of course the times when those mollusca,

Crustacea, and other small animals upon which it

feeds in the marshes, are in greatest activity and most

easily obtained. Wilson compares the cry which it

utters to that of a Guinea fowl, which is not the most
musical note in the world. They arrive in the

northern states about the month of April, and, though
its flight is not seen, its note is very speedily heard.

Wilson's account of the casualties to which it is

exposed in the breeding time is so graphic, that we
shall, in part, quote it: "About the twentieth of

May," says he," they usually begin building and laying
at the same time ; the first egg being usually dropped
in a slight cavity lined with a little dry grass pressed
for the purpose, which, as the eggs increase to their

usual complement, is gradually added to till it rises

to the height of twelve inches or more, doubtless to

secure it from the rising of the tides. Over this the

long salt grass is artfully arched, to conceal it from
the view above ; but this very circumstance enables
the experienced eercr-hunter to distinguish the spot at

the distance of thirty or forty yards, though imper-
ceptible to a common eye. The eggs are of a pale

clay-colour, sprinkled with small spots of dark red,

'and measure somewhat more than an inch and a half

in length, by an inch in breadth, being rather obtuse

at the small end. These eggs are delicious eating,
far surpassing those of the domestic hen. The height
of laying is about the first of June, when the people
of the neighbourhood go to the marshes an egging, as

it is called. So abundant are the nests of this species,
and so dexterous some persons at finding them, that

one hundred dozen of eggs have been collected by
one man in a day. At this time the crows, the mirgc,

and the foxes, come in for their share ; but, not con-

tent with the eggs, these last often seize and devour

the parents also. The bones, feathers, wings, &c., of

the poor mud hen lie in heaps by the hole of the

minx ; by which circumstance, however, he himself is

often detected and destroyed."
It seems as if the very elements were in conspiracy

against these birds : they
" are subject to another

calamitv of a more extensive kind : after the greater

part of _the eggs are laid, there sometimes happen
violent north-east tempests that drive a great sea

into the bay, covering the whole marshes ; so that at

such times the rail maybe seen in hundreds floating
over the marsh in great distress ; many escape to the

main land, and vast numbers perish. On an oc-

casion of this kind I have seen, at one view, thou-

sands in a single meadow, walking about exposed
and bewildered, while the dead bodies of the females,

who perished on r near their nests, were strewed

along the shore. The last circumstance shows how

strong the tie of maternal affection is in these birds ;

for, of the great number which I picked up and

opened, not one male was to be found among them ;

all were females; such as had not yet begun to sit,

probably escaped. These disasters do not prevent
the survivors from recommencing the work of laying
and building anew ; and instances have occurred in

which their eggs have been twice destroyed, by the'

sea, and yet in two weeks the nests and eggs seemed
as numerous as ever." This passage would afford

much scope for meditating on the physiology, of

birds ; but our limits forbid our entering upon it,

and so we must leave it as an exercise tor the

reader.

If all is well, the young are soon able to run about,
which they do with great swiftness, and tread the

grass and other marsh plants with wonderful dex-

terity. They can swim in smooth water, though they
are of course ill able to contend with an inbreak of

the sea. Swimming is a much more severe action in

them, however, than in birds which have the feet

webbed or lobed. Though they strike powerfully,
their stroke tells but little upon the water ; and, con-

sequently, though they strike rapidly, the}' move

slowly. Their feet are for the land, not for the

water ; and on level ground they run as fast as a man,
while among the hummocks, and under the cover

of the marshes, they very speedily get out of reach.

THE VIRGINIAN RAIL (A. rir^inianm) is not, upon
the whole, unlike the European species, but it wants

the grey on the breast, and has the toes less pro-
duced. This bird is not so abundant as the former,
and it does not choose its nesting-place so far into

the salt marsh, but remains on the margin. It is also

found' by the streams and pools of fresh water, on
which account it is locally called the fresh-water mud
hen, while the other and larger one is the hen of the

salt water. Its manners appear to be as like those of
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the European species as the difference of the coun-
tries which they inhabit will admit. Though they'
are not subject to the same calamities as the clapper
rails, yet their eggs are often washed away by the

'

floods. They are much more given to concealment
than the clapper rails, and they are not so noisy. In

fact, the Virginian rail hardly has a story, after that

of the European rail is told, only that it is much
more migratory, as most birds are in North America.
The rails of the other parts of the world have got

np story to tell, or, rather, they have found no one
to tell one for them ; but we may name one or two.

THE LAUGHING-BILLED RAIL (R. ridirhynchus} is

a South American species, measuring nearly a foot

in length. The upper parts are brown ; the top and
sides of the head dull brown ; the occiput and upper
neck bright brown ; the quills and tail-feathers black ;

the throat mottled with brown and white ; the breast

and flanks bluish brown
; a white stripe from the

lower neck to the belly ; the rump and thighs black ;

the fronts of the tarsi red, but the posterior surface of

them black ; the bill long, blackisfi, and with the

mandibles gaping at the base. There are other rails

in South America ; indeed the species may be said to

be numerous there as well as the individuals, but

nothing peculiar is known of their habits. There is,

however, one South American species which we may
mention on account of its great size.

THE GIGANTIC RAIL (R. giganteus'). The general
> colour is blackish, glossed with reflections of green,

and whitish streaks along the centres of the feathers ;

the feathers on the rump, and also the quills and tail-

feathers, are without the reflection of green and the

streaks. The length is upwards of two feet ; but it is

doubtful whether this is a true water-rail, and not

intermediate between these and the land-rails, or

crakes.

In Southern Africa, Australia, the Asiatic Isles

especially, and in many of the groups of islands of

the Pacific, there are many species of rails. They
are indeed one of the most generally distributed

sections of birds with which we are acquainted ; but,

generally speaking, they are birds which come little

. into view ; and, accordingly, the interest of their

history bears no proportion to their numbers.
We shall now notice one or two of the crakes, but

retaining the same generic name. Their general
characters 'as distinguished from the rails are: the

bill shorter than the head, stouter at the base than in

the rails, and tapering to a sort of cone ; higher than
broad at the base ; both mandibles of equal length,
and compressed at the tips ; the tatsi long ; anterior

toes also long, and slightly margined. The typical
bird is

THE CORNCRAKE (R. crex). The corncrake inha-

bits all the humid tracks of Europe and Asia which
are covered with tall and close vegetation, but not

absolute marshes. It endeavours to find always the

same kind of pasture ; and, therefore, it migrates

equally before the parching heats of the warm lati-

tudes, and the pinching cold of the more polar ones.

When it makes its summer appearance in places
where quails are also sum tner visitants, it comes about
the same time, and as it has .some resemblance to a

quail, though much larger, it sometimes gets the

name of "
king of the quails!"

As a British bird, the corncrake makes its appear-
ance, or rather comes, for it can hardly be said to

appear, about the mouth of April, sooner or later,

according to the place and the season ; they go to the

inland and upland districts rather than to the warmer

places near the sea, anu they appear to do this because

such places are more moist and subject to rain. They
are said to give the preference to slovenly farms, pro-

bably because the cornfields in these abound more in

the animals on which they feed ; they are also said

to visit very sparingly those fields which are highly
dressed with lime. The birds, as we have already
said, are not seen, as they are not only in cover, but,

generally speaking, in a state of repose during the

day ; but in places favourable to* them the cry of crec,

crec, is incessant after twilight and during the night,

especially in those northerly places where the twi-

light is tolerably bright all the summer nights through.

They run among corn or tall grass with wonderful

rapidity, without making any rustle or sound ; and

they shift about in such a manner, that, if one crosses

their cover, they call upon all sides in turn, even

though there is probably not more than one male

bird. The call is continued during the incubation,

and the object of the male seems to be to keep danger

away from the female and the nest, by drawing it

upon himself: of course we do not mean that this is

a purpose which he contrives and puts in execution

as expecting a certain result, because that *ould

require the use of reason, which he does not possess ;

all that is meant to be implied is that this is the pur-

pose which the instinct serves, though of course the

bird himself knows nothing about it.

The nest is very rude, and it does not require to be

otherwise, as it is a mere hatching spot, and not a

nursery for the young birds. The eggs are very
numerous, sometimes as many as fifteen or sixteen,

and yet there are very few birds of which the young
are so seldom got sight of. The birds linger till about

September, at which time some at least of the fields,

in which they had been bred in the earlier part of

the season, are cleared ; but the birds are not very
much more seen then than when the fields are covered

with tall green vegetation. For a short time before

their departure, too, they are silent, and few think of

looking for them. They lurk during the day, and, as

their colours are not very unlike those of clods and

stubble, one may pass close by them without noticing

them, the more especially as they lurk singly, and not

in families, or even in pairs. If a dog finds one he

cannot raise it on the wing without pushing it to the

very utmost extremity, and if he gives chase with

eagerness it is not destitute of stratagems whereby
to throw him out; when the dog is almost close upon
it, down it drops flat on the ground, and lies motion-

less as a stone till he overshoots it in his eagerness,
and then it is instantly on foot again, and off in the

opposite direction, generally out of the reach of the

dog before he can turn.

The crec, ci-ec, of this bird, which, in lonely upland
places, makes the summer nights rather lively, is not

the love song of the corncrake; it is rather the house-

hold song, serving, as we have said, to attract the

attention of any enemy that might otherwise invade

the nest. In the early part of the season, and before

the birds are paired, which is of cour*e the time lor

the love song, the summer cry may be
^repeated

often

enough by the closest imitation of the* calls of birds,

without attracting a single corncrake ; but there is

another short calling note often repeated, like the

sound produced by running a bit of stick very rapidly

across the uprights of a close railing, which takes the
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ears of the birds in early spring, and is sometimes

used in order to capture them.

The corncrake is between nine and ten inches long,

and sixteen in the stretch of the wings, and when in

the best condition it weighs nearly half a pound. The

upper colour is grey, mottled with ,
blackish ; the

under part reddish white, and nearly pure white on

the chin ; and the wings are rust-coloured. All the

colours are, however, clouded and brok^j.
The bill

and feet are brownish ash-colour.

THE SPOTTED CRAKE (R. persona) is a summer
visitant in Britain as well as the former, but it is rare

and local, being found only in the south and west of

England. It is more aquatic in its habits than the

corncrake, and frequents the tall herbage by the

banks of streams in lonely places ;
it is a bird better

adapted for getting through very close covers, as it

is much more slender and not above two-thirds the

weight of the corncrake, though nearly of the same

lineal dimensions. It gets very fat before its depar-

ture, and i.s then in estimation tor the table.

BAILLON'S CRAKE (It. Bailonii) is not uncommon
in some parts of France, but very rare in Britain ; and

as it is a bird with short wings it is not well adapted
for flight. Its colours are not so mottled as those of

the others, and blackish-brown is the upper tint, with

the head olive and the nape yellow, and ash-colour

the under tint, darker on the belly.

THE LITTLE CRAKE (R. pusella) is also very rare

in Britain, and a very hiding bird in its manners.

The upper part of it is brown, of different shades in

different parts, and the under part is white, passing
into cream-colour on the belly.

There arc various species of crakes in different

parts of the world, the known history of which has

but little popular interest. They are not so nume-
rous as the rails, however, and we might be prepared
for this by the difference of their haunts. The rails

are on the very margin of the water, and wherever

there is water there may be a rail's pasture ; but the

crake is at some distance from the water, and there

its pasture may be burnt up and fail, while that of

the rail remains.

RANATRA (Fabricius). A curious genus of

hemipterous insects belonging to the section Heterop-
tera Hydrocorisa, and family Nepidee, which see for

its characters. The type is the English linear water

scorpion, Nepa linearis, Linnaeus, which is about an

inch and a half lung. There are five or six other

exotic species. They are all aquatic, but their mo-
tions are very slow, their legs being unprovided with

the five rows of hairs which are so serviceable to the

motions of other allied aquatic insects ; the female

deposits her eggs in the water, inserting them in the

steins of aquatic plants ; these eggs are of curious

form, and are represented in our second volume,

page 834, fig. 15. The larvre and pupa: resemble

the parent insect in their motions and habits, making
use of their raptorial fore legs to secure their prey
and convey it to the mouth. The perfect insect flies

well, but chiefly in the evening and during the night,
and is thereby enabled to quit a spot when the water

is on the point of being dried up.
RANDIA (Linnaeus). A genus of evergreen

shrubs, natives chiefly of South America. The
flowers tire pentandrous, and have some resemblance
to those of Gardenia. The genus belongs to Ru-
biacete, are inmates of our stoves, and require to be

grown and propagated in moor-earth and loam.

RANINA (Lamarck). A curious genus of crns-

taccous animal?, belonging to the order Decnpodn,
and section Brachyitra, having the body of an oblong
oval form, the tail extended, and the legs (with, the

exception of the claws) terminated by paddles, and

arranged in two series, the four posterior ones being
dorsal. The species are very few in number, and

frequent the Indian seas.

RANUNCULACE^E. The first natural order
of the sub-class Thalamlflorce, having the petals and
stamens inserted into the receptacle. This is one of

the most numerous orders of the Jussieuan system, it

comprising twenty-nine genera, and above six hun-
dred and thirty-two species.
The frogwort, or crowfoot, and its allies, are her-

baceous, very seldom shrubby plants, with aqueous
juices, round or irregularly angled stems, alternate

petiolate leaves, destitute of stipules, but with dilated

leaf-stalks more or less amplexicaul. The disc of the

leaf is either entire or variously lobed, seldom com-

pound, sometimes abortive when thee xparided petiole
becomes a phyllodium ;

the pubescence, when pre-
sent, is simple. The inflorescence is variable, either

solitary, scattered, racemose, or paniculate ; the

flowers regular or irregular, and united, or by abor-

tion separate. The sepals are free, definite, from
three to six, deciduous, often petaloid, and rarely
absent. The petals are equal in number to the

sepals, and alternate with them, or two or three times

as many, often deformed, being transitional towards
either sepals or stamens, or nectaries. The stamens
are indefinite, free, and deciduous. The anthers are

adnate and two-celled, opening behind by longi-
tudinal chinks. The pistils are numerous, exserted

from a ring- or torus in one or more series. The
styles are free and terminal, short, and often per-
sistent, and the stigma simple. The fruit in general
consists of small nuts, or akenia, occasionally be-

coming baccate, with one or more seeds, or capsular
with one or two valves.

The Ranunculacees are in general poisonous plants,
as remarkable for the acridity of their juices and
venomous properties as for the beauty of their

flowers. Their deleterious qualities are so volatile,

that in most cases simple drying or infusion in water,
or decoction, is sufficient to remove them, and to ren-

der the plants innocuous. It is said to be neither acid

nor alkaline, but its activity is increased by the addi-

tion of acids, or the admixture of sugar, honey, wine,

spirits, &c., and that it is only efi'ectually destroyed
by the agency of water.

In this order there are many beautiful flowers :

beside the ranunculus, there are the peony, anemone,
delphinium, hepatica, aconituni, together with the

graceful clematis, and atragene climbing shrubs.

The Ranunculus Asiaticus is one of our most ad-

mired bed-flowers, and its varieties are innumerable :

and every year many new ones are obtained from
seeds saved from the best breeder flowers. The

butter-cup of our meadows is one of the most con-

spicuous of British plants.
RAPE is the Srassica rapa of Linnaeus, a com-

mon agricultural plant found wild in many parts
of Britain. The rape is a biennial, and is chiefly
cultivated for its seeds, whence a valuable oil is ex-

pressed. It is also sown for winter I'ood for sheep,
and it is sown like cress and mustard, for early
sallad.

RAPHANUS (Linnaeus). The B. sativus is the
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common radish of our gardens, of which there are

many varieties. The seed-leaves are an ingredient
in salads, and the green pods are used as a pickle.
RAPHID 1 ID jE (Leach). Snake-fly. A curi-

ous family of Neuropterous insects, belonging to the

section FUicornes, having the antennae setaceous and

multi-articulate, the head narrowed behind, the pro-
thorax very long and narrow, forming a slender neck ;

the wings large, and disposed, when at rest, like the

roof of a house ; the tarsi are four-jointed. The

family, according to Latreille, comprises two genera,

Raphidia, Linnaeus, and Mantispa, Illiger. The lat-

ter, however, agrees only with the former in the posi-
tion and neuration of the wings, whilst in the rap-
torial structure of the fore legs, and more especially
in the structure of the mouth, as ascertained by dis-

sections made by the writer, it most certainly belongs
to the family Mantid<E. Raphidia, therefore, consti-

tutes the only genus in the family, and is distin-

guished especially by its long and slender neck,

simple fore-legs, as well as by the long ensiform

ovipositor of the female. Mr. Stephens describes

six British species, varying very slightly from each

other ; the type being the R. ophiopsis of Linnaeus,

.the body of which is about half an inch long ; the

wings are large and numerously veined. The insect

when alive is extremely active, its long cylindric neck

giving it the power of moving its head in all direc-

tions, whence the English name of the^roup. The
larvae are long, narrow, and fleshy, rather broader in

the middle of the body ; the head large, square, and

depressed ; the legs, six in number, short, and armed
with two terminal hooks. This larva is very active,

rolling itself up when disturbed, and twisting itself in

various directions ; its food, as well as that of the

perfect insect, consists of small insects. The pupa is

at first quiescent, with the limbs laid along the breast,

but subsequently appears to obtain the power of loco-

motion previous to assuming the perfect state. (See
the Memoirs of M. Percheron, in the "

Magasin de

Zoologie;" and of Mr. G. R. Waterhouse, in the
" Transactions of the Entomological Society of Lon-

don.") The larva resides in crevices in the bark of

trees, and it is upon the trunks and amongst the

foliage that the perfect insects are found. They
chiefly appear in the month of June, and are said to

prefer the neighbourhood of streams. According to

Mr. Curtis, the ovipositor is exceedingly dissimilar to

those of any other insects ; it appears to be formed

by two canals united, with a space between, being

composed of transverse rings, which enable the insect

to propel the eggs to the apex, where they are re-

ceived and deposited by two minute appendages, in

clusters like flyblows.

RASPBERRY is the Rubus idceus of Linnaeus.

A wild British shrub, but long cultivated in our gar-
dens for its fruit. The raspberry belongs to Rosacece,
and several new varieties have been originated by
the Dutch gardeners, who excel in the culture of this

fruit.

RAT (Mus, Linnaeus, or rather perhaps MUHID^,
the rat family). A genus of rodent mammalia, nu-

merous in species, and beyond all possibility of num-

bering in some of'them. One or another of the spe-
cies is familiar to every body ; and they are among
the greatest an'ynal pests in dwellings, storehouses,

and magazines of provisions. They are all lively

animals, and some of them are very pretty ; but there

is a "Cain's mark" set upon the whole race, and

" whosoever findeth them "
endeavours to "

slay
"

them. Not only this, but there are more, engines
made for the capture of animals of this genus than
for those of any other ; and "

rat-traps
"
and " mouse-

traps," though not perhaps the very first contrivances,

of art, certainly had their origin at a very early stage.
As a domestic pest, the smaller species, the common
domestic mouse, which Linnaeus took as the type of

the genus, appears to have claimed the earliest atten-
: tion ; as we nnd it made a character in some of the

j

ancient Grecian fables ; and in the Batrachomyomuchia,
or " Battle of the Frogs and Mice," which is usually
ascribed'to Homer, and which is perhaps the finest

burlesque satire on wars and heroes that ever was
written, we find them named after the different kinds
of stores and provisions upon which they levied their

contributions. In the original strife of these mighty
combatants, the folly of the mice in being persuaded
to go into the pond, for which nature had not fitted

them, brings very forcibly to our mind the invasion

of Russia by Napoleon, and the fatal consequences
of his temerity. There is also something peculiarly
fine in the final destruction of the mice by the crabs,
which are aquatic animals, and of the frogs by the

storks, which are land ones. The fable of the lion

and the mouse, in which the monarch of the forest is

compelled to beg of this little animal to release him
from the net of the hunter, is also full of point. Thus
the ancients were, in one respect at least, superior to

us in their study of animals. They studied the man-
ners, and by this means contrived to make every
animal suggest a moral lesson ; we, on the other

hand, merely study the forms : and thus, though such
of us as are naturalists can as naturalists say much
more about them than the ancients could have done,

yet they have now far less interest in the eyes of

those who are not naturalists than they had then.

Thus, though in some respects we have gained, and

gained greatly, yet there are others in which we have
lost ; although we ourselves are of course fully con-
vinced that, upon the whole, we have gained.
Taken to the full extent which is included by

Cuvier, the rat family is a very numerous one, com-

prehending not fewer than fourteen or fifteen genera.
These have all some resemblances to each other, but
most of them differing so much from the true rats in

their dispositions and manners, that the same general

description cannot be made to apply to them all.

Under the title ARCTOMYS in this work there will be
found some notice of the marmots ; under AVICOLA
some of the field-mice ; and various others under
their names ; so that we shall confine most of what
we have to say in the present article to the rats and
'mice properly so called.

Viewing them thus, the outline of those characters

which are common to them will be stated after we

[

notice some of theif habits. They belong to a vege-
table-eating family, and yet they are all more or less

partial to animal substances; and some of them attack

living animals, without much regard to size, but when
they do so it is still in accordance with the general

gnawing character of the rodentia. They do not kill,

but begin to eat the living body ; and there are in-

stances of rats having in this way inflicted terrible

lacerations upon infants and persons otherwise help-
less, when neglected by.those who ought to take care
of them. This has sometimes been pushed to such

lengths as to become ludicrous. Mice and rats are

known to be very fond of fat bacon, and indeed of
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tat of all kinds. Hence we have had stories of them

making their holes in the bodies of pigs when k ]>t

long in a state of great obesity. We believe that

there are well-authenticated instances of the toes and

part of the feet of bed-rid and neglected persons

being eaten away by rats ; but they, at least used to,

carry these matters much farther in Germany ; and
a curious ancient tale of a Saxon duke is thus

transformed from German prose to English rhyme.

In addition to this fondness for animal matter, there

is little doubt that the mice and rats destroy a vast

number of offensive animals and offensive substances.

It is well known that the mice are great eaters of

those beetles which so much infest houses during
the night ; and there is no doubt that in cities where
there is an under drainage by sewers the brown rats,

which make the sewers their principal haunts, con-

tribute not a little both to cleanliness and health. As
matters are at present, the drainage of London stains

the water of the Thames as much as the fondest

admirer of substantial waters could wish for
; but

when we take into consideration the countless millions

of brown rats which are supported in the sewers, and
of which the greater part are produced, and live, and

feed, and thrive there, without any other store for

their support, we can readily understand what would
be the case of matters were it not for them. In this

view of the matter, the murine races, whether they
come under the common name of rats or of mice, are

in this respect highly useful, that they play the sca-

venger for man in cases where he either cannot or

will not play it for himself. -Every animal indeed

which follows man in all his migrations, and multi-

plies in proportion as his numbers multiply, is always
useful to him. Most of these animals are, no doubt,

annoying, and many of them are positively offensive;

but, in all cases where they are so, man will rind that

he himself is generally to blame. They come to

consume that which is at variance with health and
cleanliness ; and if the latter is properly attended to,

there is no place for them.

In the family under consideration, there appear to

be species, chiefly of rats, which are the most power-
ful and efficient, suited to different states of society.
This is well exemplified in the two species of rat

which are found about habitations in Britain, and
indeed in most temperate countries the black rat

and the brown one. The black rat is the oldest in-

habitant of the country, or, at all events, it was plen-
tiful in former times, when the brown rat was com-

paratively rare ; and its numbers have fallen off very
much, while those of the other one have increased in

a far greater proportion.
The usual method of explaining this is to say that

the brown rat has eaten up the black one, and done
so to absolute extermination in many instances. But
both the analogical presumption and the observed
facts are against this. If the brown rat had come to

eat up the black one, the increase of its number
should have become less, and so indeed should its

numbers altogether, as those of the other were eaten

up. The fact, however, is exactly the reverse of this ;

for the brown rat has, in all cases in which observa-
tion has been made, increased much faster after the
total disappearance of the black rat than it did before.

Besides, there are some parts of the country where
both species haunt the very same buildings, and there

is no account of any instance in which the one species
made an attack on the other. Rats, as we have

hinted, are not very particular in their eating ; and, if

pushed to extremities, it is very likely they would eat

their own species ; but this is not their general food,
for we know of no animals, even in the sea, where
cannibalism is by far the most common, far less on
the land, which are entirely, or even chierly, self-sup-

ported in the way of food. This would, in fact, be

defeating the grand purpose of nature, which runs

through and is observable in all that lives and in all

that grows, namely, that of each being supported

upon the surplus of another.

When they have been found together in the same
house or other building, these two species of rats have

always taken up separate localities ; and localities

which show that they are adapted to different states

of society, or, which is the same in effect, to become
of different character and construction. The black rat

is properly a murine animal, lodging in holes of walls

and crevices of roofs, and therefore it lodges higher
than the other. The brown rat is more an animal of

the foundations, loving cold and damp, and preferring
a sewer or drain to a palace. As inhabitants of the

'

same building, therefore, the two do not come upon
each other's ground in such a way as that the one
could exactly replace the other, and this leads us to

the particular state of men and their dwellings, In

which the one or the other is likely to be the common
rat.

Mud walls, and turf and thatch roofs, are the places
for the black rat, because it can most readily find or

form a lodging for itself there; and although during
the night they may range on the ground, their escape
is always to the upper part of the building. There is

no better authority than Burns as to the conduct of

all rural creatures, and indeed all creatures whatever
that came under his observation. In his time, what-
ever may be the case now, those parts of Scotland to

which his observations were principally directed

abounded much in mud walls, and still more in

thatched roofs in roofs particularly well adapted for

affording lodgings for the black rat, in which it could

rear its litter, or hide itself during the day. In " the

Vision," where he gives so true a picture of the tem-

poral privations to which he was subjected in con-

sequence of his devotedness to the muse, he, without

specially intending it, throws more light upon the

habitation and character of the black rat than all the

professed naturalists have written on the subject.
He says that, as he sat

"
right pensilie" by the fire in

the "
spence," or inner room of the rude old-fashioned

farm-house,
"
musing backwards on misspent time," he

' Sat an' e'ed the spewing reek,
That filled with host- provoking: smeek

The auld cluii hit;:

An" heard the restless rattans squeak
Atnnin the riggin'."

Burns did not, like the
"
starveling bards of these

degenerate days," who gather poppy petals for the

fine but fading winter nosegays of easy printing, use

to hunt for inapplicable epithets to make his rhyme
clink. With him, wherever he came by the art, the

word which is best in rhyme is always best in reason

too ; and on this account he is a first-rate authority
in all points of natural history which he touches.

The " auld clay biggin'
"

is ,the very place for the
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restless rattan," which always means the black rat ;

as the word was fashionably cut down to half its

number of letters before the brown rat was common
in the country. The "

riggin'" is also the very place
of the roof for the black rat. We need hardly say
that "

riggin'
"

is merely the Scottish mode of pro-

nouncing the word ridging. A strong tree or pole,
laid from end to end, is the "

riggin '-tfee," and by
way of eminence the "

roof-tree" of these old-fashioned

houses ; and so essential is this to the stability of the

houses, that it was the emblematical word for the

chief of a clan, or the master of a house ; it is even
the same in the English language.

" Husband," q. d.,
"
House-band," is the very same idea as this ; for the

"
riggin'-tree," or "

roof-tree," is
" the band of the

house." The poor vassals used sometimes to feel this

in a very cruel manner ; for if a barbarous .chief wished

to drive a number of them from any locality, he sent

his myrmidons to pull all their roof-trees during the

snow ; and down fell roof, snow, and all, destroying
their few sticks of 'furniture, and driving them and
their children, and, in most cases, their sick, homeless

and foodless, to the snowy desert. An instance of

this occurred as recently as in one of the early years
of the present century. It was during a heavy snow,
'and many roof-trees were drawn. Our present busi-

ness, however, is with the rats.

This "
riggin'

"
forms a very convenient lodgment

for whole colonies of them ; for the way in which the

rest of the roof is applied leaves a vacant space over

it, which is covered by the thatch, and farther made
warm and dry by an external ridging of turf, or some
other protecting material. This is, therefore, the appro-

priate place for the black rat ; and it is most partial
to an apartment in which there is a fire. In such

places they often set up a terrible squeaking ; but as

it is usually in concealment, there is no knowing whe-
ther love, war, or family discipline is the principal
cause ; though each may be a cause in turn. Even
in barns and other outhouses they prefer the roof, and
are rare in places where that is not suited for being
their abode. This also is noticed by Burns. When
one of the "lasses" went to the barn to lift the veil

of futurity by dire incantation there, a frightened
black rat is described as frightening her still more
than she had frightened it.

" A rnttan rattled up the wa' ;

An" she cried Lord preserve her '.

Aa" ran through midderrhole an" a',

Prayin' \vi' zeal and fervour."

The escape of tbe rattan, which the entrance of

the damsel had probably disturbed when at its supper
in the corn-bin, or heap, was "

up the ivfi
1 "

to seek

safety in the roof; and indeed in all allusions to this

species of rat, running up the wall is mentioned.

There is a puzzle in pronunciation common among
the children in the country places of Scotland, which

confirms what is said by Burns, and completely esta-

blishes the habit :

" The rattan lap up the wa'; loup, rattan, loup."

These matters are of some consequence in the

natural history of rats. Rats are associated both

literally and figuratively with many points of do-

mestic story ; and as, in modern times, the brown
rat is the only known rat in most parts of Britain, it

is found that the rat 'of history and the rat of per-
sonal observation do not agree ; and of course the

historical one is put to the wall, and the whole point
of it, and story concealed under it, are lost.

Tho brown rat does not take possession of the
roof of the house, and its escape is more frequently
downwards than upwards. It is, in fact, much more
different from the black one in manners than it is in

appearance and colour ; and the places where they
ate met with, in the same building are few and pecu-
liar, generally where some "auld clay biggin'" stands
in a place where all around has been modernised,
\\here the houses are formed of such materials, and
so built,4hat there is no shelter for a rat in the roof.

It does not appear that the black rat was ever much
of a city rat, or resorted to houses built of masonry
and roofed with tiles or slates, though in the thatched

towns, which, beini? generally enclosed, and often

having farm or dairy buildings attached to them,
partake more of the character of concentrated groups
of country houses than of towns in the proper sense
of the word. It also used to be said, and, so far as

our observation goes, there is some truth in it, that

rats never haunted the poorer cottages, but abandoned
them to their more small and feeble congeners, the

mice. On this account rats were accounted conco-
mitants of riches, just as the gout is so accounted in

other states of society. The truth appears to be

pretty much the same in both cases. The gout
appears to come chiefly in those cases where the

quantity ate and drank is too great for wholesome
assimilation, or, at all events, for the proper supply
of the waste of the body. This waste bears aluays
a proportion to the quantity of exercise to which the

body is subjected when that exercise is not carried to

undue severity, and thus indolence aids excessive

supply in occasioning gout. Gout may thus be
said to be the effect of, to use a homely word, "a
litter in the system" useless lumber lying in the

way of the working 'parts ; and if this "litter" is

removed, there is no more gout. Now, the case of
the rats is exactly parallel to this case of gout. It is

not the wealth and leisure of a man that brings this

painful and little-pitied malady upon him ; it is the

improper use of them ; and, in like manner, it is not
the wealth that may be in the house, but the fact of
substances tempting to rats lying littering about, that

brings them ; and upon this principle a tidy house is

always less infested with them than a slovenly one.
This may be, in so far, true of the brown rat as well

as of the black one, but it is by no means so generally
true. Clean houses, and plentifully-supplied sewors
and drains, are the places for the brown rat, which,
so that it gets enough, is perhaps less particular as

to the quality and cleanliness of its food than any
other animal that could be named : all carrion, all

garbage, all refuse and slops, so that there is animal
matter or vegetable matter in them, recent or in a
state of decomposition, are welcome to the brown
rat. Instances have occurred in which there were
none but black rats in the old-fashioned parts of a
town where there were thatched roofs, stagnant

pools, and no underground drainage ; while in those

parts of the very same town which were modern,
clean, and well drained, there were abundance of
brown rats in the underground places, but not a

single black one in any part of the houses.

Such appear to be the chief reasons that bring
these two species of rats each to or near the habi-

tations of men, when these habitations are in a par-
ticular state ; and 'the fact that the black rat has dis-

appeared from most parts of Britain, and the brown
one come in its stead, proves that the houses and
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habits of the people have become more cleanly, and
not by any means that the one species of rat has
eaten up the other. In wild nature, the attack of

animal upon animal is never carried on to extermina-
tion even as between prey and preyer. On the

<'ontrary, they appear to increase and decrease to-

gether. The lions of western Africa prey upon the

antelopes and the quaggas, but these animals never
fall off much from the usual average of their numbers ;

and if the state of things with regard to any other

preyers and prey in any other place is examined, it

will load to the very same conclusion. Any other
means would not do. The prey may exist without
the preyer, and under that state of things its numbers

may increase farther than they do in free nature ; but
the preyer cannot possibly exist without the prey.
We have preferred making these comparisons of

the two species of British house-rats here rather than
in the notices of them as species, because here we
can refer to both with equal ease and without repe-
tition. The comparison is necessary in order to a

right understanding of the animals ; and from their

numbers, and the frequence of their appearance, to

say nothing of their boldness, their briskness, and the

services which they perform, rats are among- the
most interesting- of all our wiW mammalia. Their

history is also both old and familiar ; and this is one
of the reasons which renders a clear distinction be-

purpose of concealing what they themselves do in

private society, just as the idolatrous Jews beat

drums, and made all other sorts of din, in order to

drown the cries of their helpless children which they
were burning in sacrifice to Moloch in the valley of

Itimmon, in the vain hope that they would thereby
procure pardon for their own sins.

Even granting the truth of the story upon which
this name of ratting is founded, there is very great
injustice done to the rats. Admitting that they quit
the house previous to its fall, their so quitting it does
not tend, in any way, to accelerate the said fall ; for

rats, though they may take up their residence in a
house, and thus be in some sort members of the

household, never, in any way, contribute to the stabi-

lity of the house, or in thg least help one house in

the demolition of another. Upon this plain and

simple ground, therefore, the epithet "ratting," as

applied to an influential member of one party going
over to the opposite party, is a misnomer. If the
word is to be used at all, it should be applied only to

those hangers-on upon a party which live at its

expense, and render it no support in return ; and the
"
ratting" of such is, under all circumstances, an ad-

vantage.
But the fact that rats do leave a house, in anticipa-

tion of its fall, is not only untrue, but impossible.
There are no means of what we call anticipation

twerm the two so very desirable, the old history being possessed by any animal ; and the belief that there

wholly that of the black rat, and the current history
j

are, belongs to the very worst species of superstitious
mpletely that of the brown one.

It would have been singular, if so bold, sharp-
looking, and strong and daring an animal as a rat

is, and so familiar as people must have been with it

from the earliest time at which their houses could
shelter and feed a rat, had escaped without having
some marvellous story fastened upon it ; and sup-
posing the story to exist, it would have been still

more wonderful if some writer about animals, full and

overflowing as a fountain with the most ready, willing,
and universal belief, had not given the public the
benefit of the story with a certificate of its truth.

The story that rats anticipate the fall of a house,
and take their departure while yet they can do it

v, ith safety, is one of the most current stories in the
whole old coin of speech. So generally and so rea-

dily has it been believed, that it is made the founda-
tion of the common name of all changes of party and

opinion, all tergiversations when taken in the bad
sense, and especially in those of a political nature.

Tergiversation of this kind, more especially when it

consists in deserting one party in its weakness, and
4 over to the opposite one, in its strength, for

the sake of personal advantage, is invariably called
" RATTING ;

"
and it is held, and very properly held,

to be the worst species of political crime of which a

public man can be guilty, and characteristic of the

very meanest cast of mind and lowest depth of poli-
tical corruption. In private life there is probably a

great deal more of this ratting than in public life, for
it is the way of the world, to use an every-day pro-
verb, that a man can always find plenty of friends
when he does not need them, but few or none when
he really does. The prevalence of this, even to " a
beam," in the eye of the generality of men in private
liv.x, ought to make them a little forbearing in the
matter of the " mote" of political ratting ; but it does
not ; and it is possible that men make much of their

outcry and noise on political subjects merely for the
NAT. HIST. VOL. III.

delusion, and is one of the very worst parts of it.

Animals, being more completely under the influence
of natural circumstances than we are, are very often
sooner affected by changes ; but still the change
must happen before it can possibly aft'ect the animal,
whether it happens to such a degree as affects us or
not. To suppose that an animal, which shows not
the least symptom of ever proceeding upon the

precepts of cause and effect, can be affected by any
change or event whatever, before that event happens,
is just about as absurd as to say that an animal could
be shot with a leaden bullet, while that bullet

remains as galena, in sulphate of lead, in an un-

opened part of Minera or Halkin mountain. It i*

even something worse than that ; for it is de facto.

making a god of the animal, endowing it with the

power of knowing without any means of knowledge.
It is astonishing how much language is made the

source of the most mischievous of all errors, by the

working of these dogmas of superstition into it.

Granting that a rat were the most sensitive of all

animals to coming changes, and that it felt them
in the very dawn and twilight of their existence, the
fall of a house does not come within the class or'

which its sensi-bility would give it this early warning,
Whatever these are, they must be all purely natural ;

and though the fall of a house cannot be called an

operation of art, it is an operation which could not be

produced unless art had been previously employed
in building the house, and it is an operation which

art, judiciously applied in the repairing of the house,
could have prevented. The cause of the fall, there-

fore, belongs to the category of art, not to that of

nature.

It follows, as a necessary consequence of this, that,
if rats quit a house in anticipation of its fall, they
must understand what are the frail parts of it

; and,

by understanding this, they must, of necessity, under-

stand how it could be repaired, and the fall pre-
1 . L/
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vented. If so, they might be turned to excellent

account as surveyors, especially in the matter of such

works as the sewers and subways in and about

London, which are not very pleasant places tor

human surveyors to examine. The rats are also

always in those places in great numbers ; and if they

possess the knowledge, there must be some means
of getting them to communicate that knowledge. ,

If they know that a house is to fall, they must, on

the very same principle, know that a sewer is to get
out of order, because there are no means of know-

ledge open to them in the one case which are not

just as open to them in the other. The notion that

rats abandon a house in anticipation of its fall must,

therefore, be held as nothing but a piece of supersti-
tious nonsense, and, consequently, all that has been

founded upon it, with regard to the conduct of men,
must fall to the ground.

It by no means follows, from this, that rats may
not desert old houses, and that to the very last rat, in

a very short period of time ; and it is certain that

rats, the black ones especially, migrate in flocks on

some occasions, though we are not informed that any
unusual falling of houses follows these migrations.

The probability is, that they migrate in search of

food, and quit places which no longer afford them

subsistence and shelter. These are no doubt the

real reasons why they quit old houses, just as they
are the real reasons why they are not 1'ound in the

cottages of very poor people, which do not afford

food for a rat, or in houses of modern construction,

in which a rat can find no shelter.

On this subject we shall quote a passage from Mr.

Bell's very pretty book on " British Quadrupeds,"
now in course of publication. We do this for three

reasons : first, the book is very carefully written and

very beautifully illustrated ; secondly, the passage
which we shall quote contains much valuable matter

respecting an animal the facilities of observing which

are diminishing every day ; and thirdly, because

there is a quotation contained in it which calls for a

remark or two. "
Although," says Mr. Bell,

"
its

disposition appears to be naturally exceedingly fero-

cious, there are instances on record of its evincing
considerable attachment, not only to each other, but

to mankind." There is a slight depression of the

skull of Priscian by the hit here, but n'importe.
" Mr. Jesse, in his usual amusing and pleasant style,

gives us an anecdote, which the respectable authority
from which he derived it forbids us to doubt, exhibit-

ing a degree of tenderness and care toward the dis-

abled and aged members of their community, which,

were it imitated by Christian men, would either ren-

der our poor laws unnecessary, or remove the disgrace
and opprobrium which their mal-administration too

often causes to attach to them." The reader will

please to mark this with particular attention ; it is

meant to be very pathetic and philanthropic, and we
shall have two words to say upon it, after we have

heard Mr. Bell and his informant to the end. Now
for the anecdote: "His (Mr. Jesse's) informant,

the Rev. Mr. Ferryman, walking out in some mea-

dows one evening, observed a great number of rats

migrating from one place to another, which it is

known they are in the habit of doing occasionally.
He stood perfectly still, and the whole assemblage

passed close to him. His astonishment, however,
was great when he saw an old blind rat, which held

a piece of stick at one end in its mouth, while another

rat held the other end of It, and thus conducted his

blind companion. It appears also, from several in-

stances, that this animal is not insensible of kindness,
and that it may be powerfully attached to those who
feed and caress it." So far Mr. Bell and his respect-
able authorities. We trust we have shown already
that we have no malice prepense against this active

and ferocious little beast; and so, as we wish to hold
the scales even between rats and ratters, we must
look to the high character which is here given to the

black rat, as a schoolmaster to
"
Christian men" in

the nobler works of Christian charily. If the rat

really deserves this high character, then he ought to

be exalted above all beasts, whether quadrupeds or

not ; but if the character is a false one, then all who
are concerned in the imposture ought to be made to

feel it. But before we can be quite sure of the merits

of the case, we must look at
" the act."

Now we find that, in the whole code of animal

legislation, there is no such thing recognised as any
sort of kindness to the " disabled and the aged," but

quite the contrary. Dogs always worry the dog that

is down ; the herd forcibly eject the stricken or the

hunted deer ; and, among animals of every kind, the
weak are always driven to the wall. This is not only
what actually is, but, if the expression may be allowed,
it is what should be. There is no place in the eco-

nomy of nature for an old and useless animal, any
more than there is for a withered leaf, farther than

the gathering of it to the common store of materials.

This does not apply to human beings, because there

is a part in them which does not partake in the " dis-

abled and aged
"

state of the body, though its con-
nexion with material nature is of course weakened by
bodily decay ; and, for the sake of this, the existence

of which is demonstrated by Christianity only,
" Christian men "

are bound to cherish the aged to

the very last. With animals it is quite the reverse ;

their affection, if instinct ought under any circum-
stances to get such a name, is all for the young and
the vigorous ; and their attacks are directed against
the feeble and the exhausted. If there is any hospi-

tality in them, it is Homer's hospitality
" Welcome

the coming, speed the going;" and many of them,
and the rats and mice among the rest, even in the

most small and delicate of their species, have no ob-

jection to Malthusianize, by applying the "
positive

check," and eating the superabundant population of
their own nests. We find therefore that the statute

is against Mr. Jesse and his authority. Then for the

facts of the particular case.

Mr. Jesse is a great zealot in the observation of all

sorts of productions and phenomena in nature ; and,

moreover, he is a great zealot for the truth of stories,

and the more the story is out of the common way the

stronger appears to be Mr. Jesse's desire that it

should be true. But though we state this as a gene-
ral inference from the tenor of Mr. Jesse's writings,
and think that he has it in common with all zealous

observers who are very amiable and not very pro-
found, we must dismiss the present case both as

against him and his informant ; for the very same

story has been told and believed before either of them
was born, and long anterior to that. We have heard

it in fifty places, and that from people who had no
communication with each other. The first time we
heard it was forty years ago, from a man turned

ninety ; so that if time gave validity to stories as

well as to the possession of estates, the truth of
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it ought to have been fully established many yean
ago.

It might be as well, however, to "call
"
the Rev

Mr. Ferryman ; as there are one or two questions to

which his answers would be very desirable. How
many black rats make a "great number," for the breed

is getting rather scarce ? How near to him did they
pass? and at what rate were they moving? What
kind of pace had they? did they walk, or trot, or

leap, or amble, or gallop? How near must one be to

a rat when in motion, in order to ascertain whether
the said rat is or is not blind, if its eyes happen to be
shut at the time? Satisfactory answers to all these

questions are necessary, in order to establish any
thing like an hypothesis in the teeth of the general
law of nature, as it happens to be here ; and much
more are they necessary for the establishment of the

fact. .We believe* that rats never migrate till they
are starved out at those places which they quit, and

nearly at the extreme pinch of hunger, which they
can endure a long time, voracious as they are. In

their hunger they snap at all sorts of substances,

especially if an animal or animal matter has touched
them ; and although they prefer animal food to vege-
table, and vegetable food in proportion as it is pulpy
and savoury, yet, as is the case with most of the ro-

dentia, they will gnaw straws and twiffs in the extre-

mity of their hunger. We have fifty times seen straw-

cut to chaff by the teeth of these same black rats ;

and therein we think may be found a complete expla-
nation of all the tenderness and care towards the

disabled and aged, without any infraction of the

general law of animals. One rat gets hold of a

straw or bit of stick, not with his chisel-shaped incisors,

which would soon divide it, but with his tnberculated

cheek-teeth ; another seizes the end of it in the same

manner, in order to pull it from him ; and onward

they move in their contest.

In all the species, the tendency to production is

very great ; and, where they have food and shelter,

and ^moderate warmth, it is not confined to any one
season. As the rats, that is, the black rat and the

brown rat of this country, never live but in situations

where they are less exposed to the weather than

some of the mice, there is little or no pause in their

activity in the whole course of the year, and they
breed as readily in winter as in summer. It is in fact

their love of a uniform and father high temperature
which brings them in such numbers to the subways
and sewers in cities. In these the temperature, taken
on the whole, is never nearly so low as that of freez-

ing, and it is generally much higher, often indeed it

is absolutely warm, when the free air above is cold.

The number of young in a litter is often considerable,

exceeding that of the teats of the female, and in some
cases double the number of these. The teats are six

in number, and the young are often twelve. Many
of the other rodeutia are very prolific animals, but

the rats are to be considered as the most prolific of
the whole, especially in situations in which their

breeding is not suspended seasonally.
The general characters which distinguish the genus

from the other rodeutia may be stated thus : the teeth

consist of two incisors, no canines, and three cheek teeth
in each side of each jaw. All these teeth have roots

independently of the coronal part which stands up
above the surface of the jaws ; the crowns of the
cheek teeth are tuberculated, and thus bruising teeth

rather than grinding ones ; and the incisors are firm,

strong, hard in their enamel, sharp in their edges, and
well adapted for gnawing. There are few animals
which can gnaw their way through a board more ex-

peditiously than a rat ; and even the most diminutive

of the mice can eat their way, by runs and galleries
in every direction, through a rick of corn, which is

very acceptable quarters, and prevents them from

feeling any winter when the fields are bare. The
ears of the genus are generally large, of an ovate or

rounded form, and well developed ; and it is under-
stood that the sense of hearing in all is very acute.

Their habit requires that it should be so, as they are

chiefly nocturnal in their feeding, and not often seen
abroad during the day, though the cries of the field

ones are often heard from under cover, if the weather
is dry and sultry. The ears are usually nearly naked
of fur; and none of the genus have cheek-pouches to

the sides of the mouth. The feet are plantigrade,
and in most, instances almost naked, or covered with

very short fur thinly set ; the fore feet have only four

toes fully developed, the one answering to the thumb

being merely a rudimental tubercle, though it is fur-

nished with a little flat nail ; the nails on the other
four toes are well adapted for digging, and the arti-

culations of the shoulders are fortified with clavicles

for this purpose, so that the animals can bring the
fore feet to the mouth in feeding ; the hind feet have
all the four toes fully developed ; the tail varies in

length, but it is generally long, naked, except a few
short hairs, and it is covered between them with a
sort of scales, which are not true scales however, but

merely little hardened plates of the epidermis, which

easily fall off and are replaced by others. The prin-

cipal fur is very soft, but it is generally interspersed
with larger and thicker hairs which are shining in

their lustre. In place of these last, the spiny rats

(ScMmys) have their spines, though these are some-
times concealed in the fur. When they live in con-
stant warmth and shelter, they have the produced
hairs less abundant than when they are more exposed
to the weather. Many of them take the water readily.
and preserve their fur dry ; but there are some which
are easily wetted. They are all, however, very fond
of drinking, which operation they perform by lapping
with the tongue.

Destructive as the genus Muz are in themselves to

all those matters on which they feed, and fast as they

multiply, where the abounding of their means of sub-

sistence, and especially the continuance of it all the

year round, are favourable to their multiplication, they
Slave many enemies to thin their numbers. We have
vidence of the avidity with which they are sought
jy the smaller of the feline tribe, in the domestic cat,

which is always on the qui vivc whenever there is a
mouse stirring, and watches and steals upon them
with such consummate art that she captures them

readily under circumstances where the capture ap-
icars to us to be very difficult. The owls (see the

article OWL in this work) are even more destructive

of then'., especially the field and forest ones. The
;ite also makes many a meal of mice, and in this way
makes some slight compensation to the farmer tor

he few chickens which it contrives to steal from the

outskirts of the brood, when the brood-hen is off her

guard. The weasel tribe are, however, among the

ittest of their foes, as the little and slender bodies of

.hese animals enable them to twine into places whore
no other of the same power can enter. In wild

nature indeed, the weasel tribe, in one or other of

I. L 9
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their species, are always numerous in proportion to

the food and consequently the numbers of the marine
rodentia. About a farm-yard, one weasel or ferret

can do the work of a dozen cats in the destruction of

mice ; and in as far as vegetables are concerned,
whether in the store or in the growing state, the mice
are really the grand pests of the genus.

All the natural enemies of the genus, whether
mammalia or birds, are so formed and so furnished in

the covering of their bodies that they come upon
them in the most stealthy manner. Not a foot-fall

of the cat or the weasel can be heard by the keenest
ear ; the owl, if it can keep its tongue still, and it

"
sings out" to rouse and so find the prey, and not to

rush upon it after it is found, gets through the air

more silently than one current of the air can do when
it sets strongly against a counter-current ; and this

is the reason why the owl is so very successful a

mouser. The weasel family are, however, the most
scientific destroyers of the whole. The cat catches

with the claws, and thus takes hold of any part that

it can catch, and it very often sports with the victim

before inflicting a wound which is to be speedily
mortal. ^The owl too is a clutcher, whether the

original clutch is made by the beak or the talons.

The weasels, on the other hand, divide the vessels of

the neck by the first and only bite which is necessary
for the effecting of their purpose ; and this not only
with a small animal like a mouse or rat, but with one
as large as a hare. In consequence of this

"
art of

killing," possessed by the weasels, they have no equals
in those cases where the war has to be carried on

against large colonies of mice. One of the chief of

them is the taking down of an old rick of corn, either

where the base of the rick has not been provided
with pillars with caps to prevent the invasion of

mice, or where mice have been carried to it in the

corn from the field. If this rick is allowed to stand

for a few years, the colony produced by a single

pair, or one pregnant female carried to it in this way,
may be vastly more numerous than any multiplication
of ordinary mammalia, under ordinary circumstances,
would lead one to suppose. A farmer, by having
had mice carried in this way to a rick, the supporting

pillars of which are so formed that no mouse can

enter it afterwards, and who is not aware of the pest
that has been carried there along with the corn, may
have full confidence that that rick, carefully thatched

above from the weather, is safe as a store against the

time of need ; but lo, and behold! when he comes to

have it cast down, in order to be put under the flail

or through the thrashing machine, he finds chaff and
cut straw, and hundreds of full-grown mice, and
bushels of blind and furless young ones, while the

value of his rick is reduced thirty or, in many cases,

fifty per cent. On such occasions, it is desirable to

have all the cats and curs in requisition, in order to

prevent the plague which the rick has fostered from

spreading to the other parts of the farm-yard and to

the buildings. The cats proceed by ajntiuscade, and
therefore they are not so efficient against the flying
multitude ; but a good terrier, especially one of the

wiry-haired Scotch curs, may be of yeoman service,

and will snap here and snap there, finishing his hun-

dreds, apparently quite pleased with the glory of the

triumph, and giving himself no trouble about the spolia

opima, which is the grand object of ambition with the

cat. The ferret or the weasel, especially if it has

been kindly treated and trained (fur if an animal has

activity and nous in wild nature, these can always be
turned to account by skilful management on the part
of man), is the chosen one for this k*nd of slaughter.
It goes where no dog can go, it does its work effec-

tually and quietly, and it is long in being tired.

Indeed it appears to be the habit of these singularly

active, lithe, scientific in the art of killing, and we

may add pretty animals, that the glory of the work

appears to be their chief pleasure ; and one weasel

or ferret will put the seal of death upon a hundred
mice without giving itself the least trouble about

eating one out of the number.

Interesting as the murine rodentia are, however,
we must close our general remarks upon them, arid

say something about the different species. In doiii"

this, we shall not attempt to enumerate the whole,
neither shall we follow any of the attempts that have
been made to arrange them into sections or subgenera,
because, in many of the species, there is not informa-

tion sufficient for such a purpose, and even if there

were it is very doubtful if it would be of much use to

the general student. The technical distributions of

animals are, in a great measure, made by the museum
naturalists, who are more conversant with skins than

with living animals ; they are not unfrequently made

by them of themselves and for themselves, and there-

fore they are of comparatively little use in a popular

point of view. This being the case, we shall take

the species which we mention at random, and under

their common names.
THE BROWN RAT (Mus dccumanus). This species,

though now so very numerous in those localities

which are favourable to its habits, some of which we
have mentioned, is but a recent importation into this

country, or even into Europe, or the north of Asia.

Considered as a British animal, it is therefore not a

native ; but, as it was imported without any desire to

have it, and rather with the opposite desire, it of

course takes its station among our wild mammalia.
This species is sometimes called the Norway rat, and
it may have been introduced into Britain from Nor-

way, yet it is no more a native of that country than

it is a native of the cross of St. Paul's, or the throne

of our sovereign lord the king, in the audience cham-

ber, or the house of lords. The animal itself is of

course silent on the subject of its migrations ; and, as

some parts of its progress are quite unknown, the

whole falls under that ctmmon law of all concatena-

tions, philosophic, historical, or otherwise, that no

one of them, taken as a whole, is stronger than its

weakest part. Pennant says that it originally came
from the East Indies ; but Pennant is no authority

beyond the scope of his own organs of sight, and per-

haps not quite so far ; and therefore this part of tlie

subject must be set aside. Professor Pallas is a better

authority, though, from the materials out of which.he
had to furnish qualifications for entering the field of

observation for himself, even he is not implicitly to

be relied on. His account is that they came to

Astrachan in the year 1727; that they came from

the western desert, and not from the meridian of

India ; and the accounts add that they have not yet

penetrated far into the steppes, or wide arid plains of

Siberia. It is not very likely that they should, for

their habits with us are any thing but those of ani-

mals likely to make plains which are dry for a con-

siderable part of the summer, and covered with snow
for the greater part of the winter, the places of their

stbode. According to the Professor, tlu-y came to
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Astrachan in formidable numbers ; in numbers so

formidable, indeed, tbat no means of resisting them
could be found. They bad, moreover, to stem the

Volga, which is no stinted tide for a river, as the

numbers and size of the sturgeons can testify, without

any reference to the measurement of its actual dimen-

sions, the length of its course, or the velocity of its

current. That they had to cross this majestic river

is obvious, from the fact that the city of Astrachan is

on the right bank of the river, and the western deserts

are nn the left ; and to have worked round the sources

of the Volga in the central marshes of Russia, and
round those of the Oural in the mountain ridge which
bears the same name, would have been too much for

the most migrant rats on the face of the earth, more

especially if, according to the Rev. Mr. Ferryman,
and the older accounts to which we have alluded,

they had led the " disabled and the aged" along with

them. Pallas conjectures that numbers of them must
have been drowned in the Volga ; and this is highly

probable, if it can, in limine, be established that any
of them did cross that river, upon which point we
have some doubts. If it was the fact, however, the
" disabled and the aged

"
must have gone to feed the

fishes in the Volga and the Caspian. This ma}' be
i part, or in whole, the reason why the party that

arrived in Astrachan were in such "
prime feather,"

xv e mean prowess of tail, as that the people of that

curious city, though they are made up of almost every
people under the sun, were unable to withstand the

inundation or the overflow of those canine thickly-
serried foes. Into some parts of Europe they came
much earlier, though the precise hour of their coming,
the country of which they are natives, and the mode
of their march has not been ascertained. This is the

case in Britain, though they are understood to have
made their appearance there earlier than in France.

The accounts state that they were first found in ships,
and thus it is probable that they have been carried

by these to all parts of Europe. This is rendered
more likely by the fact that they were first observed
in seaport towns, and in the vicinity of the harbours.

In such towns they are met with in all parts of the

country, even in the extreme north ; but there are

some inland places which are not yet infested with

them, though such places are comparatively few.

Their first appearance in France is just as little

known ; but it is supposed that they were imported,

unintentionally of course, from Britain. In Paris the

authorities say that they were first observed about
the middle of the eighteenth century, but it is proba-
ble that they existed in some of the seaports before

that. time. There are still some of the inland parts
of France where not one is to be met with in a whole

district, or even in a whole department, thickly as

they swarm in other places.
If, as is generally supposed, they have been car-

ried from place to place in ships, we may readily
conclude that animals which require so much food,
would not land excepting at places where food was
to be had ; but sea-ports generally are receptacles of

garbage ; and while the brown rats confine themselves
io these, their labours may be accounted useful. Their

powers of multiplication are so great, however, that,
if they once take up their abode in the sewers and
drains opening into harbours, they very speedily ex-
tend to other places.

They are properly ground animals, and in those

places where the two species of this country yro found

together, they are called ground rats or flax rats
1

,
in dis-

tinction from the black ones, which are roof rats. In

towns where they are found together, and they still

are so in more places than is commonly supposed, the

black rats have their rendezvous in the cock-loft, or

above the ceiling^ of the uppermost rooms ; while

the brown ones are in the cellars under the lower

floors, or in the foundations of the walls, if these are

such as they can be worked into burrows. The brown
rats make burrows with great vigour and expedition ;

but not if they can find some ready made. When
they are in a house, both endeavour to open for them-
selves a communication with all parts of it, and espe-

cially those that smell of animal matter. The black

ones descend between the walls and the plaster, if

(here is an opening there, or between the two coats

of lath and plaster in a partition which is left open
in the centre. When this is the case, and the space
between the joists are not deafened, the house is very

apt to become a rat's palace, xvhere they stride about
and squeak the whole night long, so that it is not

easy to sleep in any apartment. If a post comes in

the way, they set very determinedly to work in cut-

ting through it ; and at this they xvill continue with

little intermission night and day ; but whether by the

same individual, or by successive reliefs, has not been
ascertained.

In the neighbourhood of Paris they are exceed-

ingly numerous ; and the chief places of attraction

for them are those at which xvorn-out horses arc

killed ; for it does not appear that the French are such

great economists of carrion as the English in London,
A report of these slaughter-houses and their rats was
not long ago made to the French government. The
object was the removal of a horse-killing establish-

ment at Montfaucon to a greater distance from the

city ; and to this it was gravely objected, lest the

brown rats, deprived of their accustomed nightly mess
of horseflesh, should fall upon the people. It must be

admitted that the darings of these rats evinced no
small force on their part. Five-and-thirty horses

were sometimes slain at this place in a day, and by
next morning the rats had made clean skeletons of

the whole of them. This it appears is the way in

which carrion is got rid of in Paris ; and they have

rat holes at the bases of the xvalls for admitting the

nightly scavengers. Dussaussois, xvho keeps one of

these establishments, resolved to surprise the rats at

their meal. For this purpose he lodged the carcasses

of two horses in an inclosure with high walls ; and
when he judged that the rats were come in proper
numbers, he sent round and carefully stopped all the

holes'by which they could escape. This being done,
he mustered his forces for the attack, each man armed
with a torch in one hand and a bludgeon in the other,

arid instantly they closed the door. The rats fled in

all directions from the light of the torches, but from

the bangs of the cudgels there was no escape, and

the result was the death of a vast number of rats.

One single night gave more than two thousand five

hundred ; four nights more than nine thousand ; and

though the hunt was only occasional, yet, in the

course of a single month, eighteen thousand rats had

bit the dust. This was rat-catching on a style which

the Parisians might well have termed magmfiquc, and

we have nothing to equal it in Britain.

It is said indeed that there are often curious en-

counters between the nightmen and the rats in some
of the subways under the British metropolis. None
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of these subways are without rats, arid they no doubt
contribute tflthe keeping of these troublesome tenants
out of houses. Many of the sinks into which offal,

which, however, is very acceptable food for the rats,
are such, that a rat cannot find egress from them into

the house. The Walls and archways are also in

general rat-proof, so that the fellows'are confined to

their subterranean dwelling-, which, however, is a very
ample and widely ramified one, and its inmates are

pretty well fed at all points, but chiefly near the ter-

minations of the smaller drains, which are of course
the principal points of attraction. Near the slaugh-
ter-houses, markets, and other places where there is

much offal washed into the sinks, the rats are very
abundant ; and one may better see and hear them

through the gratings ; but these are generally so

placed or formed, as that a rat cannot get up ; and the

brown rats are not nearly so expert climbers as the

black ones.

Thus there is, in those sewers and drainages, which
contribute so much to the cleanliness and health of

London, a regular permanent population, probably
outnumbering the human population above ground
many hundred times. This population disturbs or

injures very few, it subsists upon what the above-

ground population throw away, and in so doing it is

useful. Among such a population the regular mor-

tality must be considerable ; though there are no
means of ascertaining its amount. Very few dead
rats are seen however, and those that are seen belong
chiefly to the above-ground rats, of which there are

also considerable numbers. Even when at the full

flood of their discharge in heavy rains, the great
sewers of London roll but a scanty supply of dead
ra'.s to the river, probably not more, if as many, as

the tale of dead dogs, wafted by the open Fleet Ditch
alone in the days of Pope. Where they are long,

they waft very little animal matter of any kind, so

that the floods which they discharge, unless from

places near the banks, are far more unseemly than

unhealthy. For this we have to thank the rats ; and
it is of much greater service than those who have not

experienced a city with all its refuse stagnating about

it, would readily believe. Cleanliness ought to be

generally attended to; but still, human cleanliness is

only a transfer, not a removal ; and if there are not

some means of dissipating the refuse, the cure would
in time become worse than the disease. In the case

of good under-drainage the rats do this, and carry it

to the full length of making, among themselves, the

maws of the living the sepulchres, of the dead ; so

that they may be regarded as final consumers.
,

In ordinary states of things, when the seweis are

all sound and free, and the weather steady, matters

go on with great regularity, and not with more noise

than migh^, be expected among animals so ready to

fight, either for love or glory, as these rats are. But
when a heavy rain comes on suddenly, the rats

are put in motion, and the effect of it upon them

may, in part, be compared to that of the setting in ol

the seasonal rains in the warm countries. It puts
them in motion, and makes them scamper about ; but
it brings an additional supply of food ; and if the

brown rats have plenty to eat, they are not very par-
ticular as to lodging. Although not absolutely aquatic,

they, prefer places near water, are expert swimmers,
and not liable to be easily drenched with wet. When
the nightmen get into the sewers with torches, the

first rats the}' get sight of generally retire before the

iu;ht ; but as they proceed, and the numbers accu-

nulate, the rats at last make a stand, and fight des-

icrately. The fijrht is said (for few see it), to begin

among'themselves. The party which the light diives

up the sewer, are mistaken by the others into whose

natural territory they have come, for invaders that

lave hostile intentions. The tocsin is accordingly

sounded, arid the natives muster en masse, and bearing
to the point of attack ; between their fear of the

torches, and the fact of having no hostile intention,

the brown rats are deprived of stomach for fighting
their fellows, and so they turn ; by this means the

whole of the rats are turned toward the human in-

vaders ; and though their proper object is in all like-

lihood merely that of getting past the men, and so

escaping, yet the men are said to be sometimes over-

powered by numbers, and fairly put to the rout,

though the "return of the killed is always in the mus-

ter-roll of the rats only.
In places where there are no archways for the

habitations of these rats, and which yet afford sub-

sistence for them, they often do considerable damage

by their excavations. They often undermine the

foundations of granaries and store-houses, of manu-

factories which abound in offal, and of mills ; and in the

last case they sometimes mine through the dams of

the ponds and let out the water. The Parisian horse-

killing places are those at which the greatest number

have been observed ; and there the supply of food is

so abundant and so tempting, that they have worked

some of the adjoining grounds full of holes like those

of a rabbit-warren. This has been done to such an

extent,
1 that the surface has, in many places, fallen in ;

and the distant colonies have made regularly beaten

paths from their habitations to places where they
find and feed upon the carrion during the night.

They are always apt to accumulate about places
where animals are kept, though they do not always

lodge in such places. Menageries always have a

smell of carrion about them, however clean they may
be kept, and, having this, they are sure to attract the

brown rats. The Zoological Society of London feel

this in their gardens at Regent's Park, which are

visited at night by rats from the other side of the

canal. Of course they do not offer battle to lions

and tigers, or to any of the large animals ; but they

destroy the small ones, especially the young of guinea-

pigs. In poultry yards and preserved grounds they
also commit considerable depredations on the eggs
and the young birds. Of grain, they are perhaps not,

upon the whole, quite so destructive as the mice, and
their depredations are not so well seen, as they do
not inhabit the ricks, and barns, and binns of corn ;

but they plunder during the night, and carry off con-

siderable quantities to their subterranean abodes.

Their personal appearance does not require much

description, as there are few persons, especially about
towns and other thickly inhabited places, that have
not opportunities of seeing a brown rat. It is the

largest of the genus to be met with in Britain, being,
in full grown ones, fully ten inches long in the head
and body, of which the head occupies nearly two
and a half. The ears are about two-thirds of an inch

long, which is less than the length of those of the

black rat ; the tail is also shorter in proportion ; and
both they and the muzzle are nearly naked ; the tail

is annulated with the scaly plates of epidermis, already
noticed as being general in the genus ; these are

without any fur ; but there are a few short and scat-
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tcred hairs between the ring's ; the upper colour is

greyish brown, and the under colour whitish grey ;

the body is thick and strong ; and the expression of

the animal is a mixture of cunning and sulkiness.

Common domestic rats, especially when young, are

hardly able to master these rats ; and when they
muster in numbers, no cat has any chance with them.
There are many instances mentioned in which a cat

lias been turned into a cellar full of these rats, and
been almost instantly killed and eaten by them.

Dogs, especially terriers, succeed much better ; as

they bite with a snap, and dislocate the spine of the

rat at a single pinch. If the dog is not staunch, how-

ever, and one rat fastens on his nose, he is not very
i'ond of attacking another.

THE BLACK RAT (M. rattus) is sometimes called

the "old English" rat; but the epithet does not

appear to be very accurately applied, as the fact of

its being a native of Britain or even probably of Eu-

rope, is doubtful. The question of its actually being
an imported animal is not so completely settled as

the same question is with regard to the brown rat.

No mention is made of it by Aristotle, or by any
other of the naturalists of antiquity. Conrade Gesner
of Zurich, who wrote about the middle of the six-

teenth century, is the first author by whom it was
noticed ; but the mere fact of his being so does not

prove that the animal did not exist in Europe before

then. Wherever the rats had their original habi-

tation, it is probable that the great intercourse by
shipping would carry them to all places to which the

ships reach. There is hardly such a thing in the

whole navies of the world, as a ship with no rat in it ;

and, accordingly, the ships of Britain have carried

both rats to every part of the world that they have
visited. In no place, however, do they appear to

disperse themselves very widely in wilds of nature; for

though they may be said to be at war with man, they
are never far from his habitation.

In all situations the black rat may be considered
as a house-rat, generally quiet during the day and
active during night ; but. it is not seen in the fields,

neither does it burrow in the ground. Stables are

favourite places for it, and it does not hesitate to take

up its abode in a cellar ; but it prefers a dry one,
and lodges in a hole of the wall rather than the flue,

unless the latter is very ciry.

It is very considerably smaller than the brown

species, for it seldom measures so much as seven
inches and a half in length ; and though its muzzle is

larger, its head altogether is shorter. Its ears are

also larger and rounder, and its tail is larger than its

body, while that of the other is not so long; the ears

and tail are naked ; the eyes rather large ; the fur on
the body shairgy ; the whiskers and tufts of stiff hairs

over the eyes very long, and the whole expression
more rough and fierce than that of the brown rat. It

is also more rapid in its motion, and a better climber ;

but whether it enter the water so readily may be
doubted. The colour is black, with a tinge of grey
above, and ash-colour on the under part, often whiter

on the breast and throat. There are apt to be oc-

casional albinos, however, both among these and

among those of the other species ; and it is said that

those which are of the natural colour expel the albinos

from their society, or, more strictly speaking, with-

draw their society from them.

Advantage is taken of this for the purpose of

effecting the expulsion of nits from houses infested

with them ; but whether it does or does not produce
the effect, we pretend not to say. If a rat is

caught it is rolled in flour, fine meal, or powdered
whiting, until its colour is completely changed ;

and then it is sent forth to its companions, who are

so suspicious of its appearance, that it fairly

chases them out of the house. A singed rat is often

turned lame with the same intention ; but whether
either mode produces any effect is not fully ascer-

tained. Rats are, however, very wary animals, and shy
of strange appearances. They also often desert one
house suddenly and go to another, without any very
obvious cause ; and when this happens, soon after

one of these supposed modes of expulsion has been

put in practice, the departure is sure to be ascribed

to that. One half of the incantations which are re-

sorted to have been established by being antecedent

in time to other unconnected events, the real causes of

which were not known. The Welsh have one for

the supposed expulsion of mice. They roast a live

mouse to death before the fire, in firm belief that the

smell frightens away the others, which is the very

antipodes of the effect which it would have, if it had

any effect at all. There is an American rat, which
has been considered as a species by Rafinesque, Dr.

Harlan, and others ; but it differs from the common
British one in nothing except in being duller in the

colour.

The rats of foreign countries are pretty numerous ;

but very little is known of their manners ; and it is

not easy to say which is a rat and which a mouse,
that being more a difference of size than anything
else. It is generally understood that the mice are

less fond of animal matter than the rats. But the

chief difference appears to lie in the rats being able

to kill larger animals than the mice. The teeth,

which afford the best criterion of the disposition of

an animal, are exactly of the same structure in the

mice as in the rats. The incisors furnish a pair of

gnawing instruments, as in all the rodentia, and the

cheek teeth have their crowns with tubercles covered

with hard enamel.

THE SUMATRA RAT (M. Sumalrensig), is an inha-

bitant of the island after which it is named, and pro-

bably most of the neighbouring ones. It is also not

uncommon in some parts of continental India, and is

met with as far to the north as Bengal. The most
remarkable of its external characters is its size, which
is about equal to that of a common rabbit. The body
and head are, together, nearly fourteen inches long,
and the tail is about the same. In its general ap-

pearance, and also in its colour, it resembles the

brown rat more than the black one ; but still there

does not appear to be sufficient reason for supposing
that the brown rat is the same species, diminished in

size by being brought into a colder climate. The
Sumatra rat is dull brown on the upper part, greyish
on the under, and black on the legs and feet. The
tail is very thinly covered with hair, but not quite so

naked as the tails of our rats. It frequents the neigh-
bourhood of houses, and burrows under the fences of

gardens, or the walls of huts.

THE CARACO RAT (M. Cameo], is a Siberian spe-

cies, inhabiting the easterly parts of that extensive

country, where the brown rat does not appear to

have yet made its way. It is about the same size as

the brown rat, and not very unlike it in form ; but

the colours are not the same. But the upper part is

a mixture of reddish and dark grey, becoming paler
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0:1 the Hanks, and passing into whitish ash on the

under part, and also on the feet. It is found near

the habitation of man, and, like the brown rat, it

likes to be near water. The tail is very little more
than half the length of the body ; and the half-

webbed feet show that it is an animal well adapted
for swimming if occasion requires.
THE ALEXANDRIAN RAT (M. Alexandrinus), is in

some respects the very reverse of the one last men-
tioned. It inhabits dry places in Egypt. The upper
colour is reddish grey, with the hairs on the back

flattened, broader at the middle than at either end,

and striped on the one side. The under parts are ash

colour. The tail is one-fourth longer than the body.
THE ICELAND RAT (M. Islandicus). Even Ice-

land, cold as it is, and remote from any other land,

has its peculiar species of rat. It is grey, with the

exception of the back, which is blackish, and there

are some yellowish spots on the flanks. The tail is

rather longer than the body, nearly naked of hair,

but marked with numerous rings of scaly plates on

the epidermis.
There are various other rats named in other parts

of the world ; but as very little is known of their

manners, and the little that is known resembles the

manners of the rats of this country, they have not

much attraction for the general reader. The distinc-

tions of them, as museum subjects, are also a little

confused, as the very same species appears to have

got two or three different names, from the different

authors that have described it. Some of those which

have been named rats, are also not true rats ; for they
both want the tubercles on their claws ; and the ani-

mals are of course more vegetable in their feeding,
and less disposed to haunt houses, or reside in the

close vicinity of them. These are the characters

which we associate with the name rat, and therefore

it were as well that it should be confined to such

animals ; at least, if that were done, the name would

be more expressive of the characters. Of these true

or carnivorous rats there do not appear to be any
which are more aquatic in their habits than the

brown rat ; arid though that prefers situations near

the water, and can swim, it cannot with much pro-

priety be called an aquatic animal. Therefore, in

strict language, there is no such animal as a " water-

rat."

We shall now notice a few of the leading species
of the mice, which, as we have said, have still the

same character in the cheek-teeth as the rats, only

they are smaller and less powerful, but certainly not

less mischievous, than their congeners. They are

also more widely dispersed than the rats ; for, though
" the mouse," which is the typical animal, comes

more into the dwellings of man than any other

speciea of mammalia, yet there are others which

keep more to the fields or the woods.

Mice have been known from the earliest times ;

and they appear to have been peculiarly numerous

in the early ages. While heathen temples were in

use, and sacrifices offered, they held out powerful
attractions to mice ; and when the gods of Olympus
are holding a sage council as to what part, or whether

any part, they shall take in the Mar between them

and the frogs, Minerva is made to break out in a

tirade against them for gnawing her web on the

loom and nibbling her sacrifices on the altar. Poly-
theism thus appears to have been a mode of worship
well adapted to the mice ; and the temples appear

to have been fine and fat pastures for them, at time*

when the larders of the people were not so well

stored as they
are at the present day. Matters are

now much changed for the worse to mice, and the

jetter to men; for a "church-mouse" has become
the current name for leanness and poverty. Yet
mice are still not unfrequently met with in churches ;

and in a country church a mouse may sometimes

je seen on the canopy of the pulpit looking down
,vith wondering eyes on the congregation. They
meet with more food in such places than one would
at first suppose. Mice are very insectivorous, and

capture and eat great numbers of flies and beetles,

of which there is usually no lack about churches.

Thus, in spite of the universality of the proverb,
a church-mouse is really not that starveling which it is

called.

The name mouse, which, though differently pro-
nounced by the several nations that use languages
derived from the same stock as the English, is the

same as the Greek name, and that name is from

the active form of the verb "
to /tide,'" and means that

which hides itself. The Highland name luck is

"nearly ,the same, but can hardly be rendered : "that

which whisks into holes" is something like the mean-

ing, but not the whole of it. The Frencli name
sour'is, and the Italian sorice, are obviously from the

Latin sorex, which does not mean a mouse at all,

but is the name of the shrews, which are carnivorous

animals, having all the three kinds of teeth, and of

coarse of a totally different order though the shrews

have very improperly been called mice.

THE COMMON MOUSE (M. mmculus}. Though a

very mischievous little creature, the common mouse
is very pretty, and nothing can separate it from the

human race ; for, let man migrate where he will, the

mouse is sure to accompany him, and to share in all

his provisions, if it can. The only other animal that

has been an equally constant attendant upon man in

all his movements is the common house-fly, which

serves in part as food to the mouse. Every home
and every out-house has mice in it, and wherever

the mouse is found the fly is found also. It is the

mouse that has led to the domestication of the com-
mon cat ; and were it not for cats, mice would so

multiply in houses as to be intolerable. The mouse
is a timid animal, but it can be tamed without much

difficulty ; and it never displays any of the ferocity

of the rats. The taming of mice is, however, rather

their consenting to be fed and fondled, than any

taming in the proper sense of the word, any calling

forth of a proper propensity. Propensity of this

kind they have none, for they are not social in any
one part of their own economy. They of course

pair in a temporary way, but the pair have no attach-

ment to each other. They breed many times in the

course of the year ; and as they are always in

shelter, they breed just as freely in the cold season

as in the warm. The breeds are not quite so nume-
rous as in some of the rats, but they breed more fre-

quently in the course of the year ; six or seven is

about the average number in a brood ; and as all the

genus come into the world blind and naked, the

mother prepares a warm nest for their reception. If

they are supplied with food, they continue to live and

breed away
"
in shoals and nations," without coming

abroad, or seeking to change their quarters. Aristolli;

ascertained this fact by the actual experiment of en-

closing one gravid female in a vessel of corn, and
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carefully preventing all otlier mire from entering, and

it was not very long till lie found that he had a

colony of six score ; nor is there any doubt that

they would have gone on until the whole corn in the

vessel had been converted into mice, after which

they might probably have eaten each other up to the

last mouse, though certainly not to the cannibalism of

the Kilkenny cats, which, in the course of one single

night, ate each other, except
" the two tails and a bit

of claw." Six weeks is understood to be the whole

length of time necessary for enabling the young
mice to find their subsistence independently of any
attention from the mother, five-and-twenty days of

which is occupied in the gestation, and the remainder

in the nursing. At what age they become fertile is

not exactly known, but it is understood to be at a

very early one ; and it must be so, otherwise Aristotle

would not have obtained 120 in a short time.

Farmers often discover the fact of this rapid in-

crease without wishing for it. If one rick of corn is

left in the stack-yard, and all the rest of the crop dis-

posed of, so that the barns, houses, and grain-lofts,

are empty, then the whole mice take up their abode

in the unfortunate rick, if it is not so built as to

prevent their having access. There they are quite
at home ; and though they are not much seen out-

side, or much heard, except by their feeble chirpings

by the way, there is no word in English expressive
of that class of sounds among which the voice of the

mouse may be reckoned. It is not "
chirping," and

it is not "
whistling," but something between the two.

The Scotch word cheeping, as distinguishing from

irlieeping, which means short whistling, does it ex-

actly. They are, however, not the less busy on that

account. They do not disfigure the outside of the

rick, but they sometimes, notwithstanding, reduce the

whole of the inside to chaff, and put one in mind of

the white ants, and other insects of warm countries,

which, working in the dark, unheard and unseen,
reduce the whole interior of a tree to powder. The

length of the common mouse, when full grown, is

nearly three inches and a quarter in the head and

body, of which rather less than one inch is occupied

by the head ; the tail is nearly three inches in length,
and the ears, which are oval, are nearly half an inch ;

the fur on the back is of a peculiar brownish ash,

technically known as mouse colour, and the under

part is pale ash ; the cars and the tail are covered
with heavy short and soft fur.

Though the colours which we have mentioned be

those in which the common mouse is most frequently
seen, yet it is subject to some varieties, and also to

albinoism ; and it is a curious fact that the albinos

are based in a variety, the pure white colour and the

red eyes being transmissible from generation to

generation. This does not, we believe, take place in

a state of nature, for the " white mice" are all bred

for being kept in confinement as curiosities. The
"
manufacture" of them, so to call it, was begun in

Italy, and they are still carried about in little cages
or tread mills by the beggar boys from Cisalpine Italy,
if which such numbers infest our streets, and are so

cruelly used by the wretches that make a most ini-

quitous gain of them and their mice. It is not a littlo

singular that northern Italy, the valley of the Arno

I'.hidly, should have been the place where an albino

variety of the common domestic ox was bred, and
that the small remain which yet exists in England
should retain in great part the white colour.

THE LONG-TAILED FlELD MOUSE, Of WoOD MOUSE
(M. sylvaticus}. This is one of the most abundant and
most mischievous of all the mice : it does not come
into the houses like the former species, but out of

doors it is here, there, and every where, and alwavs

doing mischief to every kind of vegetable and vege-
table substance which it can injure.

It is half an inch longer than the common mouse
in the head and body, and another half inch in the

tail ; the ears are also larger, the eyes larger and
more prominent, the muzzle darker, the whiskers verv

long, the feet well adapted for running, the fore ones
for grasping and the hind ones for leaping. It is a

very pretty* little animal, gentle in its disposition, and

though very timid in a state of nature it readily bears

confinement. The upper parts are yellowish brown,

inclining to blackish on the back ; the under part is

greyish white, with a yellowish spot on the breast ;

the hairs on the upper part are annulated, being grey
at the base, yellowish in the middle part, and some
black, others reddish at the tips. It is an exceedingly
swift-footed animal for its size, and runs about with

wonderful celerity. It is very prolific, having cer-

tainly two litters in the year, and probably four, each
of which averages about eight. It is a burrowing
animal, unless it can find sufficient cover under low
and closely-tangled bushes. It is a clever excavator

itself, but it sometimes avails itself of the runs of the

mole, especially in winter, at which time thev art:

deserted. In its retreats under ground, and some-
times under a bunch of moss which it collects, it

stores up the plunder of the fields, which plunder it

takes in large quantity. If ricks of corn are left in

the fields, this mouse is as apt to enter them as the

common mouse is, and it is as often found along with

the common mouse in farm -yards. In gardens and

nursery grounds it is especially destructive, and

every means that can be thought of for destroying it

is put in execution. All will not do, however ; the

mouse returns to the charge, and the watchfulness of

the gardener is never at an end ; he has a good many
fellow labourers too in the destruction of this mouse ;

the owls are among the most efficient of these, and
as such ought to be encouraged about gardens and
nurseries. The kites lend a hand, but they are shy
of coming so near, and the weasel tribe are conducive
to the same end ; even the hog helps to carry on the

war against this mouse. It does not, it is true, eat

the mice themselves, but it, according to Pennant,
roots up their hoards of provisions, and thereby
mangles and disfigures the surface.

Another formidable enemy of this mouse, and of
all the small rodervtia that frequent wooded places, is

the common wild cat. There are certain seasons of

the year when the mice get very abundant and fat in

the copses, and where the cats capture them in great
numbers. This is chiefly in autumn, and the best

places are the hazle copses in remote situations,

where few people go to gather the nuts ; these fall

when ripe, and at this time the mice throng to the

copse, dig their magazines, and instantly set about

storing them with this favourite food ; the cats an:

there in force also, and keep yelling the whole night

long. It is not over pleasatit to come upon them at

those times. All the feline race are sulky while

feeding, or even in the anticipation of feeding ; and as

the ca,ts among the mice in the wild copse may be
said to be upon their own ground, and killing their

own mutton, they are not fond of budging, and will
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sometimes spring. Now, though a man can of course

master a wild cat without much difficulty if he goes
the right way about it, he may get an ugly scratching,
The best mode of dealing with the cat is, therefore,

either to keep out of its way. or to be the first to

attack, tor unless it springs it is not very formidable.

There are sometimes other rodentia in the same

copses along with this mouse, the field mole for

instance, and sometimes the dormouse, though the

dormouse may be looked upon as rather a scarce ani-

mal in the
copses

of the northern glens, where the

cats are very plentiful as well as fierce.

THE HARVEST MOUSE (M. mcssorius). This is the

only other species of true mouse, that is, of mouse with

tuberculous cheek teeth, that occurs in Britain ; and

hitherto it has been met with only in the south of

England, at least not farther to the north than Cam-

bridgeshire. As a British animal it was not known
till discovered by White, ofSelborne; but it has been
much longer known on the continent, in many parts
of which it is not rare. It occurs in Germany, in

Poland, and Russia, and also in Siberia ; but it appears
to have, like some of the other species, been called by
a great number of names.

It is the smallest of British mammalia, and indeed

among the smallest of the whole order. The head
and body are two inches and a half in length, of which
the head occupies about five-sixths of an inch ; the

ears are shorter in proportion than those of any of

the other British mice, being only a quarter of an
inch ; the tail is a very little shorter than the head
and body, so that the total length of the animal is

rather less than five inches ; the body is more slender

in proportion to the length than in any of the others,

and the whole weight is not more than a quarter of

an ounce. The tails of all the genus are capable of

a good deal of motion, and contribute not a little to

the steadiness of their direction when they leap, which

they are understood to do when they catch insects on
the wing. The tail of this one, however, is prehen-
sile, and so used by the animal when it climbs the

cubuss of corn in order to feed on the grains, or the

milky juice of the young grains at the top. Its sum-
mer residence is chiefly in the corn-fields, where it is

supposed to feed upon insects until thegrainis ready;
in winter it either burrows to a considerable depth,
at which it remains torpid, or it gets into the shelter

of a rick of corn or some other place, where it can

find both warmth and food, and in such situations it

continues active, carries on its breeding, and knows
no winter. It does not appear that it carries mutfh

provision *o its under-ground retreats, in which it

becomes dormant.

It is a very pretty little creature both in its form

and its colours, and it is quick and lively in its action,

and capable of undergoing u great deal of fatigue.

The colour of the upper part is bright reddish brown,

produced by the different colours of the basal and
distal parts of the hairs, the basal parts being dusky
blatk, and the terminal or distal parts brown. The
under parts are pure white, and the npper and under

colours do not pass gradually into each other as they
do in many of the genus, but meet at a well-defined

boundary.
The nest is not under or even on the ground, but

suspended to the stems of the corn, and is a very

pretty structure. The annexed cut will give some
idea of the external appearance of the nest, and the

relative size of it and the animal.

This nest is constructed in rather a laborious man-

ner, wholly of vegetable materials, but varying with

such as can be most readily obtained. It is about

half a foot from the ground, and, in most cases, fast-

ened to the stems of living plants. It is in the shape
of a round ball, neatly woven with vegetable fibres

which the animal appears to obtain by splitting the

long leaves of the corn and other plants of the same

family with its teeth. These are matted up, with

husks and other short substance*, until the nest is

very compact. The nest appears to be so constructed,

that it can by its elasticity accommodate itself to the

number of young that may happen to be in the litter,

and also to the increase of the edge as they grow.
The young vary from four or five to nine or ten ; and

the nest is made very smooth inside for them ; and

they always appear completely to fill it, whatever

may be their number. The entrance to the nest is

by a small aperture in the side, which partially opens
and shuts, in consequence of the elasticity of the

structure. The manner in which it goes to work in

the constructing of this nest is of course not known ;

but the fore paws of the little animal are what may
called very "handy;" and the prehensile tail must

enable it to have full command of them in working,
which is probably one of the chief uses of that pecu-
liar instrument ; though it may also enable the mother

to support herself while she suckles her young, as it

does not appear that she can very easily get into the

nest along with them. Much of its domestic ecortomy,

however, is, and we fear must always remain, matter

of mere conjecture, of which the accounts that are

given in writing will vary with the discretion of the

writers.

Though a very timid and delicate little animal, the

harvest-mouse will not only live, but breed, in a state

of confinement ; only it requires a good deal of exer-

cise, and should be provided with a little tread-mill

in its cage, to which it does not require to be sent, as it

appears to like the exercise. But, notwithstanding
its diminutive size, its handsome form and its beauty,

it shows the disposition indicated by the tuberculated

cheek-teeth. When the female produces young ones

in captivity she often eats them, and Mies, especially

bluebottles, excite the desire for animal food. If

they come near its cage it springs at them with its

fore paws extended, much in the same way a^hne

may see a cat doing when engaged in rh -catching

on a fine day. The preference given to these above any
sort of vegetable food isadecisive proof of the general

habit of "the animal, and renders it highly probublo

that, as we have already hinted, the summer food

consists in great part of insects. As is often the case

with the field-mouse, the harvest-mouse is carried in

the sheaves of corn, and often produces a considerable

progeny in the rick or the mow ; and in proportion

to its size, it is by no means the least destructive of
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tne mice which harbour and breed in such places.
In the early period of its history as a British animal,
and wlien it was accounted rare, the harvest-mouse

attracted a very considerable share of attention; but,

since it was found not to be very rare, though it is ra-

ther local, the novelty has worn off, and it has taken

its rank among ordinary mice that is, as being withal

a pretty and lively animal, but under particular cir-

cumstances a very amusing little pest.
As there are three distinct species of mice with tuber-

ciliated teeth in Britain, and only two of rats, it might be

inferred, priori, that the species of such mice, taken

altogether, are more numerous than those of rats.

This is the case ; and though mice do not muster in

such numbers at particular points as some of the rats

do, vet they are distributed into more places, and are

altogether more numerous. They are found in very

many parts of both continents ; but little is known of

their manners. The accounts which are given of

them would, however, lead us to believe that they are

field or forest mice
; and that there is no mouse

really a household one, and accompanying man in all

his movements, except the common mouse with which

every one is so well acquainted. We shall merely
name one or two of them, without vouching for the

perfect accuracy of the nomenclature.
THE SUBTILE MOUSE (A/, subtilis) is a native of the

central and northern parts of Asia, and there appear
to be some varieties of it differing from each other

in some of their habits. They are small animals, not

exceeding three inches in length in the body, but the

tail is rather more than that ; the colour is yellowish
ash, with a black dorsal line ; the ears are in folds ;

one variety of this 1ms the fore-paws very large, and
is dexterous in climbing trees ; their structure has

not, however, been examined with the care necessarv
to fix their place ; and it is probable that some of

them belong to the section which have no tubercles

on the crowns of the cheek-teeth, and are in conse-

quence much more vegetable in their feeding than

the true mice which have the teeth tuberculated in

the manner of these that have been already noticed.

In the American continent, especially in South Ame-
rica, there are a considerable number, some of which
are called rats aud others mice, but nothing interest-

ing to ordinary readers is known of them, and, there-

fore, we shall not farther extend the list.

We shall now very shortly advert to the species
which have not the cheek tuberculated, which are in

consequence chiefly vegetable in their feeding ; and
our notice* s-hall be chiefly confined to the British

species which have, of course, the greatest attraction

for the readers of the "
British Cyclopaedia.'' We

gave a very slight notice of them in the article

AKVICOLA, from that we referred to the French name
CAMPAGNOL, as 'we had then intended to go fully
into the details of all the species of the mammalia.
But finding that, with any thing like justice to the

other parts of nature, that would have swelled the

size and price of the work to far greater extent than

was consistent with its object, and that a very con-

*iderable portion of these details, being purely of a
technical nature, could have no interest whatever for

general readers, we have notonly telt it necessary, but

judged it for the best, to omit several of the articles

referred to in the early numbers, and, among the rest,

the intended article CAMPAGNOL, and place the sub-

stance of what relates to the British species here.

The larger species .of these animals have got the

common name of rats, and the smaller ones of mice ;

and among scientific naturalists they have occasioned
no small degree of perplexity. Linnaeus classed them
with the beavers. They agree with the beavers in

some particulars, but differ so much in others, that

they cannot be classed with the typical or building
beaver ; because they not only want the peculiarly
formed tail of that animal, and have none of its

habits as a builder, but have the teeth different the

beaver having four cheek-teeth in each side of each

jaw, and the animals in question only three, in the

same number as the rats. Their cheek-teeth have
the crowns flat, or without tubercles, and only rough-
ened by zig-zag lines which cross them. This indi-

cates that the food is chiefly vegetable ; but the

smaller number of teeth shows that it is of a
less stubborn nature than the bark and twigs upon
which beavers subsist during the winter. The teeth

are like those of the musk beaver of Canada (Fiber);
but the feet are different. That animal has no webs
to the hind feet, as the true beaver has ; but the edges
of the toes are beset with stiff bristly hairs which

appear to answer the same purpose ; but in the ani-

mals under notice, even the aquatic ones, which are

very expert swimmers and divers, there is neither

web nor margin to the toes. It does not, therefore,

appear that any real advantage can be derived from
the grouping of these animals with any other genus ;

but that they assimilate so equally to different ones,
that the best way of dealing with them is to take

them singly by themselves. They are all burrowing
animals, which collect in their burrows a store of pro-
visions for their winter support; and therefore we may
conclude that they do not become dormant, unless

where the winter is excessively cold.

There are three British species, one inhabiting the

banks of streams aud small rivers, another found in

the sides of ditches and under hedges, and the third

more generally distributed over the breadth of the

fields. The first of these, and by far the largest of

the British species, is,

THE WATER RAT, or rather WATER VOLE (A.
aijiiatica). This is a very common and well known

species, being found by the banks of every stream

and rivulet, where these banks are not rock, or sand,
or gravel, or some other substance which will not

admit of a human being under. The opening to this

burrow is never very far above the level of the water,

or, if that level is subject to variations from floods,

there are generally two openings, one higher and the

other lower, but not the one immediately over the

other. The lawn, or bit of grass in front of these

openings, is generally kept cut very close and neat ;

but what may be the object it is not easy to say.
The higher opening answers another purpose besides

that of enabling the animal to adapt itself to the

height of the water. It is the passage from which
the landward part of the pasture is reached. As the

water-vole always takes to the water when alarmed,
one would be apt to suppose that it found the whole
of its food in the water. But this is not the case. It

is a vegetable feeder, and the fleshy and bulbous roots

of plants form the chief part of its food. Of these it

obtains a good many in the water no doubt, but they
are still more numerous on the soft and moist mea-
dows and borders, especially where, as there

often is, a stagnation of water behind the immediate

bank of the stream. These little accumulations of

stagnant water have generally many plants about
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them with fleshy roots, at)d thus find the water-vole

in plenty of food, both for summer consumption and

winter store. Even in these places, however, the

burrow is in the bank of the running stream, and not

in that of the stagnant water.

These animals stand accused of having predatory
and even sanguinary habits, of eating worms, the fry
of fishes, and even the young of aquatic birds. This

is wholly unfounded
;
and it is either a mere analo-

gical reference drawn from the fact of the animal

being called a rat, or it has been confounded with

the brown rat. The brown rat is, however, always
nearer habitations than the water-vole, as it is con-

stantly on the hunt for animal refuse, which the other

does not eat, but contents itself with its meal of roots

summer and winter.

The water-vole is intermediate in size between the

brown rat and the black one ; but the tail and ears

are much shorter, the fur finer and closer, and the

whole expression of the animal more soft and inno-

cent. The shape of its head and muzzle, and the

total absence of every thing like a harsh line in the

whole of its contour, would induce one who knows

any thing about the agreement between the expression
and the disposition of animals, to set down the water-

vole as one of those gentle rodentia that would not,

under any circumstances, hurt a worm or any other

thing having, or ever having had, animal life ; and

it is one of the cases in which the expression and the

fact are remarkably true to each other.

As usually found in the richer parts of England,
the water-vole is about eight inches and one-third in

length in the head and body, of which the head occu-

pies about one inch and five-sixths. The ears are

less than half an inch in length, and almost entirely
hidden in the fur. The tail is about four inches and

two-thirds, being thus a very little more than half the

length of the body. The head is short, rounded in

its outlines, and the muzzle is blunt, the nose not

indicating that keenness of scent which is possessed

by the rats. The incisive teeth are yellow in their

anterior surfaces, chisel-shaped, not unlike the fore

teeth of the beaver. The body is also thick, but part
of the thickness is made up of the very closely-set
fur. The tail is not naked like those of the rats, but

has fine short fur on the upper surface, and pretty

long hairs on the under. The fur on the flanks is

pretty long, and so it is on the upper parts of the

legs. The fore feet have five toes completely formed,

and a rudimental thumb consisting of a single phalanx.
The hind feet have five toes all fully developed, not

webbed or marginated, but connected by a small

membrane at their bases. The fur is of that shining
character which has, in the hairy animals, a strong

repulsion to water, so that it does not get matted or

even wet when the animal is under water. The
colour of the upper part is a mixed brown, having
both a reddish and greyish tinge ; and the under part
is grey, with a yellowish tinge in some individuals,

andagreyish in others. When the animal is alarmed,

by any one treading heavily over its burrow, or sur-

prised on the trimmed grass at the entrance, and makes,

as it does in all cases of alarm, its escape into the clear

water of a pool, it presents a very pretty appearance.
The rapidity with which it gets to the bottom of the

pool causes it to take down with it a considerable

portion of air in the fur. This collects into little

bubbles, without being detached, and the creature

appears as if, by going into the water, it had got its

jacket spotted over with pearls. But, though it takes

to the water as a means of safety, and jjets down till

it is quite submerged, it has not the ame power of

continuing below, as the otters and other mammalia
which prey in the water. It must very soon come

up to breathe ; but if the cause of alarm continues, it

puts up only the point of the muzzle, and cannot very

readily be seen.

It is found in all parts of Britain, and also of con-

tinental Europe, where the waters and their banks
are suited to its habits. It does not indeed occur on
the more elevated of the mountain rivulets, or where
the heath comes down to the edge of the water ; but

it occurs as high as there is a sufficient supply of

fleshy roots to be had. It is always most abundant
where the banks are of a rich and loamy character,
and on some of the irouting streams it is often a con-

siderable annoyance to the angler. Not that it does

any active harm either to man or fish, for it is at per-
fect peace with the whole animal kingdom ; but the

angler frightens it ; it enters the water with a plunge,
and thus frightens the trout, and, once alarmed, they
are angled for in vain.

There appear to be some varieties, probably cli-

matal ones. That which we have described seems to

be the one of low-lying and rich places ; and when a

greater elevation is gained, and the climate colder,

the size is smaller and the colour different. In the

upper part of the valley of the Rhine, a variety is

known locally by the name of "
Scherrnaus," and

called the Strasbourg mouse (A. terrestris, Linnaius).
This one is only six inches long, with the tail one-

third of the length of the body, and the ears almost

entirely concealed in the fur. The colour is dusky
grey, more or less black, and sometimes entirely
black on the upper part ; and there is a whitish trace

on the sides of the mouth. It is very probable that

this is the upland variety in many countries, and in

Britain among the rest, and some colour is given to

it by the fact that the Alsatian name of "
Schermaus,"

altered in the pronunciation of course, is in common
use in some of the midland parts of Scotland. They
pronounce it

"
Shear-mouse," and probably give it

that name on account of the neatness with which it

keeps the grass shorn at the entrance of its burrow.

Its colour is dusky grey, more or less blackish, and it

is smaller than the water-vole of the lower and richer

parts. This shear-mouse is chiefly found on the

smaller branches of the rivers, after they so far leave

the hills and moors as to have rich banks ; and we are

not aware that there is, in these situations, any water

rat of a reddish-brown colour, though the shear mouse
is very abundant, and a subject of alarm to the infant

poachers who grope for little trout under the banks.

We never heard of a bite being infl'mtcd by the ani-

mal, though rustics speak of it as being capable of

dinting a spade with its teeth ; but as they say the

same thing of the eel, if it happens to be of more
than ordinary size, it signifies not much what they

say. Lower down, in what may be called the final

valleys of the rivers, and in their effluents that come

through the rich fields there, the water-vole is larger
and brownish, and gets-the name of water-rat ; and
if we remember rightly, there are some places between

the localities where both animals may be met with.

Their habits are very much alike, only we are inclined

to think that the larger and brownish ones prefer

broader, stiller, and deeper water. Wr

e arc much in

want of a good natural history survey of the whole
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course of some of those rivers which rise in the most

elevated, bleak, and barren places, and flow through
nil varieties of soil till they meet the sea in the very
richest. The Tay is the preferable river for this

purpose ; but years would be necessary for the proper
examination of it. Until such surveys are made by
competent persons.untrammelled by any preconceived

theory, the natural history of our river animals, few

as they are, in so far as the mammalia are concerned,
must remain very imperfect. This species is known
to the Highlanders ; but they have not an original
Gaelic name for it. They call it radan uisg, which
is the Gaelic for

" water-rat."

THE RANK. VOLE (A. riparin) is a much smaller

animal than the former, and not so aquatic in its

habits. It lives much under covers, and, on account
of this, and of its small size, it is but rarely seen.

There has been no very good description of its habits

published anywhere, and, as a British animal, it has

been known only during a very few years, and it is

still known only as rare and local. Ignorance of the

existence of a rodent, animal may be in general taken

as a presumption, though not perhaps as an absolute

proof, that it is harmless. This species was first ob-

served in Essex, in the year 185-2, by Mr. Yarrell,

and it has since been found in various other places,
but always on the low and rich grounds. It may
have often been seen before this, but mistaken for the

Held or meadow species, which are very abundant.

To a cursory observer they are not unlike each other ;

but this one is smaller, more feeble and contracted in

the anterior part, of the body, and has the ears more

conspicuous, and the tail larger considerably larger.
The habitats are different too, at least in so far as

the localities of this one are known ; for the common
field-vole does not reside chiefly about hedges and

ditches, but rather in the meadows ; and, according
to Mr. Yarrell, this one uses wool and other animal

fibres in the construction of its nest, while the other

ues vegetable substances only. The colours are :

rusty brown on the back, ash colour on the sides, and
white on the under part ; the tail is dusky on the

upper side, and whitish on the under. The tail is

slender, but it does not taper to a point like the tails

of rats, and it is a little bushy at the end. The
dimensions as given are : the head an inch long, the

body two inches and a third, the tail an inch and two-

third.*, and the ears rather less than half an inch.

There is every reason to believe that this species is

pretty generally distributed in the warmer parts of

the country, and that the low sidling noise that we
so often hear under hedges and low creeping brakes

on fine days is its cry. It is probable also that some
of the little foot-prints that, are made in the snow
under hedges are made by this animal.

FIELD-VOLE (A. agrestis). This is the short-tailed

field mouse, the meadow mouse, and various other

names ; and, though it is not a true mouse, all the

epithets are applicable, as the animal ranges in all

these places ; and sometimes comes upon a locality
in such an overwhelming flood of numbers that, small

as it is. the damage which it does would be altogether
incredible, were it not known and felt in such a way
as to leave no room for scepticism.

It is a burrowing animal, and takes np its winter

quarters either in a burrow of its own digging or in

the deserted run of the mole. In summer it lives

and often nestles in the tall and coarse herbage by
the sides of ponds and morasses in meadows ; and at

this season it is but rarely found upon very dry

grounds. The reason why these do not suit it is

easily seen : at all times it prefers fleshy and pulpy
roots to every other kind of food ; and they form its

chief subsistence during the summer, though when
the grain is matured in the fields it pays them a visit

also. The favourite roots are both most abundant
and most easily dug out in the soft grounds, and this

is the reason why the animal prefers these. The
nest is constructed entirely of vegetable fibres, and
the number of the young at a litter averages about
six. The animals are exceedingly voracious, and so

impatient of hunger that they have been known to

eat their own species in cases of extremity, though,
if they can procure vegetable food, they never touch

an animal substance.

The length of the full-grown field-vole is rather

more than four inches, exclusive of the tail, which is

about an inch and a quarter. The ears are not half

an inch long, and the tips of them just appear above
the fur. The thumbs on the fore-paws are mere
rudimental tubercles, without the slightest vestige of

nails. It is found in most of the lowland places of

the British islands, arid it is not uncommon in the

Orkney isles, where the water-vole does not occur ;

but it is not found in the mountains. It is in fact

strictly a champaign animal, frequenting meadows
and gardens, and the fields generally according to

the seasons. Its depredations in the corn-fields are

not very different from those of the field mice, so

long as there are grains to be found ; but when the

animals are in numbers, they are apt to pass to the

autumn-sown crops, and completely clear them roots

and all. In gardens they are also peculiarly destruc-

tive, not only by eating seeds, but by destroying the

roots and the stems of valuable pl-ants. They are

also particularly destructive in nursery-grounds, where
trees are grown in close beds. They conceal them-
selves in them, and strip the young trees of the bark
for some distance above the ground, by which means
the tree is as effectually killed as if an American
back-woodsman girdled it with bis axe.

The royal forests in England have sometimes been
attacked by countless thousands of them, the injury
done by which to the young trees to all trees indeed
with succulent bark has been most extensive, and,

only that the ravages are directed to a different kind

of vegetation, the mischief done puts one more in

mind of what is said of the plague of locusts than of

I any thing else. Singly, these are very feeble crea-

tures ; but they show, in a very striking manner, what
numbers can accomplish ; and this is one among the

many practical proofs that we have of the fact, that

little foes which make their attacks in large numbers
are always the most difficult to deal with.

When the field-voles muster in the full array of

their numbers, which they sometimes do both in

Britain and on the continent though in Britain their

ravages have hitherto been confined to the southerly

parts of the island, and have been most serious in

the royal forests they commit great devastation.

On the continent, especially in some parts of Belgium
and the north of France, they sweep the lands of the

agriculturists with terrible destruction.They first attack

the harvest fields, upon which they levy severe contri-

butions, then they betake themselves to the crops
that are on the ground, and, burrowing under the

surface, remain there till the whole is eaten up.
Their next resource is in the woods and copses,
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where they gnaw the bark of the trees, which is

equally fatal to them, as the communication between

the root and the branches is completely broken.

The natural enemies of the vales are all on the
<//

vive upon these occasions, just as the natural enemies

of the lemmings attend their marches when they de-

scend from the Scandinavian mountains, and pour
their destructive numbers over the plains and valleys
of Norway and Sweden. The assistance of these,

the exertions of the people themselves, the failure of

subsistence, and finally the destruction of part of the

remainder of those creatures by the cats, ultimately

reduce their numbers, and it does not appear that

many of them return. In all cases where animals

pour in their vast numbers into places where they
are not generally so numerous, we may regard their

doing so as in some way connected with a wholesome

and necessary thinning of their numbers in other

places ; but the cause of their moving in these mul-

titudes in one season rather than another has not

been ascertained.

One year does not appear to be, in all cases, suffi-

cient for effecting the reduction of numbers, which

we may suppose is the chief cause of these move-

ments; for in two consecutive years, 1813 and 1814,

the New Forest and the Forest of Dean were attacked

to a very alarming extent. New plantations had
been made in these forests some time before, with a

view of replacing the timber that had been cut down,
and thus continuing the value of the forest. Such a

quantity of plants with succulent bark near the sur-

face of the ground was a rich provision for the mice,

which no doubt found the bark of the old oaks and

chestnuts rather a dry mess. The mice accordingly
mustered to the feast, and began it in their usual style

of attacking live plants, that is, by burrowing under

the surface and attacking the roots, which in the young
trees was of course confined to the bark, though a

little further down, where the woody part of the root

was softer and sweeter from not being exposed to the

air, they ate through that also, though it is
fully

as

probable that the wood was cut through merely from

being in the way. They also attacked the bark

above the ground, and even scrambled up the trees

for it.

The number of trees which they thus destro3
red

was very great, and the conservators of the forests

were thrown into a state of the greatest alarm. Had
it been earlier in the history of the country, it is pro-
bable that "

bell, book, and candle," would have been

in requisition, as they were in Canada against the

pigeons ; but the authorities took human means, that

is, they dug numerous pits with overhanging sides, so

that once in the vales could not get out, but remained

there for the crows to peck at or the keepers to kill.

The predatory animals, whether mammalia or birds,

which content themselves with " such small deer," as

animals weighing about an ounce and a half each,

were busy on the ground or in the air ; and plying

teeth, and bills, and beaks, and claws, with no small

zeal and satisfaction. All these means, vigorously as

they were applied, were some time in clearing the

ground of the little destroyers, and it was much longer
of course before the forests recovered from the effects

of them.
In many parts of the world there are species bear-

ing some resemblance to the last-mentioned one ;

and no part of the world appears to abound more in

them than the east of Siberia. Of the species there,

there is one called the " economic campagnel" which,

according to the accounts, is a very interesting crea-

ture. They excavate burrows, shaped something like

an oven, and about a foot in diameter, to which there

are numerous entrances, but they are all too narrow
for admitting any predatory animal. Near the chief

apartment there are magazine's of provision. This
is collected in the summer, and consists of various

plants and roots, which are dried in the open air.

The females, which remain in the burrows attending
their broods, are said to perform the chief part of

their domestic labours. In some years they collect

in the spring for the purpose of migrating in a body,
which they do to long distances, considering their

diminutive size. In their progress they do not hesi-

tate in crossing streams or even lakes, and many of

them perish in the water, or are captured by preda-

tory animals. They generally return from these ex-

cursions about the middle of autumn ; and the natives

are said to mourn their departure, and rejoice at their

return, in the superstitious belief that they escape
from bad weather and come to good.
REDUVIID^E. A family, or more properly a

sub-family, of hemipterous insects belonging to the

section Hetcroptera gcocoriaa, and distinguished from

the other groups separated from the great Linnsean

genus Cimex, by the very short, curved, and strong

proboscis, with the head narrowed behind the eyes
into a distinct neck ; the antennae are also very slen-

der at the tips. This sub-family is extremely nume-

rous, and some of the species are amongst the largest
and most singular of hemipterous insects. The ma-

jority, however, are chiefly exotic. The body is gener-

ally long and the legs slender ; in many, however, tho

fore legs are thickened, and the thighs of these legs
armed with spines indicating the carnivorous habits

of the insects. In many species the thorax is also

furnished with great spines, giving the insects a very
formidable appearance. They are considerably varie-

gated in their colours, but many exhibit only uniform

obscure tints, with occasional metallic reflexions.

The Reduviides do not emit that disgusting scent

which renders the Cimicides in general so obnoxious ;

but, as if to make amends for this want, they are

enabled to inflict very severe wounds with their

short and strong proboscis. They are found upon
flowers, trees,-and occasionally in houses ; their prey
consists of other insects which they can overcome.

One of the species has received the name of the

masked Reduvim (R. personattis) from the singular

economy of its larva, which has the instinct to envelop
itself in a covering of dirt and floating dust, in order

to conceal itself the more completely from the insects

which it feeds upon, and which are chiefly the com-
mon bed-bug. It might perhaps be supposed that

this coating of dirt was accidental, and had become
attached to the insect in its passage through the ob-

scure places of its abode ; but such is not the case,

for one of these larva? being enclosed by itself in a

paper box and left for the space of a month, was dis-

covered at the end of this period, not only to have

shed its skin, but to have coated itself with its old

mantle of dirt which it had carefully picked off its old

skin. Stationed, therefore, in some obscure corner, the

crafty insect waits patiently for the arrival of a victim,

upon which it pounces immediately that it comes

within its reach, seizing it with its tfro fore-legs.

The sub-family, from its great extent, has \>effn

divided into numerous genera and sub-genera by
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Fabricius, Laporte, Burmeister, &c., the chief of which
are liedunits, Zcltts, P/oir/ria, Nnbis, Petalochirus,

Hofdfttihts, &c. The genus Reduvius is distinguished

by the elongate-oval form of the body, the moderate

length of the legs, the anterior tibia) are provided
n-ith a cushion at the tip, and the antenna? are four-

jointed. The type is the Redimns personatus, Linn.,
which is about two-thirds of an inch long, of a brown-
ish-black colour without spots. It is generally found
in houses.

REEVESIA (Lindley). A Chinese plant bearing

monadelphous flowers, and belonging to the natural

order Bythwriaccce. It thrives in any light rich soil,

and may be increased by cuttings,

RENANTHERA(Loureiro) is a splendid genus
belonging to the parasitical Orchidaccce. The plant
is grown in damp moss in a warm stove, and flowers

freely.

RENEALMIA (Dr. Brown). A genus of orna-

mental perennial herbs, natives of New Holland. The
flowers are triandrous, and the genus is arranged
among the Iridete. The species, of which there are

three already described, are cultivated in the stove,
and thrive in turfy-loam and heath-mould.
REPTILE (JReptiKa). A class of vertebrated

animals, and the third in succession in most of the

systems, the place being between the birds and fishes.

The name "
reptile," is derived from the Greek word

signifying to crawl or creep ; and thus it is not very
descriptive of the whole of the order, neither does it

express a kind of motion which is peculiar to ^hose
animals which the order includes. Among verte-

brated animals, indeed, there are not any that can be
called creeping animals, except the creeping reptiles ;

but, when we come to the invertebrated animals, we
find very many that crawl or creep. Among reptiles,
too, there is to be found every kind of motion which
is found among any of the other three orders of ver-

tebrated animals ; but it is not performed by means
of organs exactly similar, or in exactly the same style.
Thus, for instance, many reptiles walk, run, or leap,
and some of them with great agility ; but their limbs,

though they consist of nearly the same number of

bones, are not articulated like those of the mammalia.
The limbs of a reptile have always something the air

of supplemental bones stuck upon the body of it, and
not parts of the whole as one harmonious organisa-
tion. Some reptiles are capable of performing a sort

of flight ; but they do it by means of membranes, and
not of any organs resembling wings properly so

called. Those that swim, and many of them are ex-

cellent swimmers, do not perform that motion by any
thing resembling fins, but by the flexure of the body
or the action of the limbs. Even the creeping or

crawling of reptiles is different from that of the in-

vertebrated animals, chiefly Mollusca and Annellidcs,
which perform the same description of motion. In
both of these, there is an alternate "

holding on," by
means either of different portions of one sucker-like

foot, or of two such organs, at different parts of the
animal ; and the real motion is performed by the
alternate lengthening ami shortening of the body.
The possession of a vertebral column prevents any
lengthening or shortening of the body in reptiles,
and, therefore, those which have no feet, perform
these motions by means of flexures of the body,
though in many of the species this motion is so rapid
that they seem to glide along. In order to produce
these, there must be a concentration of muscles on

the spine. This, however, though it holds in many
of the genera, by no means holds in all the class ; for

there are three of the four orders into which it is

divided, which have but little motion of the dorsal

part of the spine, and some which have none at all.

In the class of reptiles, therefore, we are unable to lay
hold of any general character of the organisation or the

mechanical action, which will carry us through the

great majority, and thus enable us to see their place
and use in the world, before we come to divide and
distract our attention with the details.

There are swimming mammalia, and there are

mammalia which can perform a sort of flight ; but,

notwithstanding this, any one who takes a general view
of the mammalia as a class, can be at no loss to say
that they are the inhabitants of the land or solid parts
of the earth's surface. If the examination is con-
tinued until it becomes more minute and runs into

the differences which appear among the order of the

groups and sections, it only requires a corresponding
knowledge of the different parts of the land itself, to

say where each of these shall find its appropriate habi-

tation ; and the few mammalia, in comparison with the
whole number, that are inhabitants of the water, are

just as easily pointed out, as it is to decide when we
see an ape and an antelope,

" That climbs a tree by
grasping with the hands, and this bounds along over
firm surface of the earth."

There are also some birds which have not only got
no flying feathers, but which have got the bones of

the wing-s merely rudimental and enclosed within the
skin of the body ; and there are some others which
have the wings more like swimming flaps than like

instruments for moving through the air ; yet, when
we take a general view of the class, we have not the

least doubt or hesitation in coming to the conclusion
that there are creatures which, upon the whole, are

fashioned for making their way through the atmo-

sphere. Even in the case ot the wingless and the

flap-winged ones, we come nearly to the same con-
clusion ; and upon examining them we feel that, if

a little more were added to them, they would quit
the earth or the waters and soar aloft. If we go into

the details here also, we have no difficulty in inferring
the locality from the structure, and pronouncing one
to be of slow flight, and another of rapid that one
is a tree bird, another an air bird, a third a ground
bird, and a fourth a water bird. It must be admitted
that from mere examination of the structure of birds,

we cannot so well tie them down to geographical
localities, as we can so tie down the mammalia. This

we might expect from the nature of the element in

which birds move. The air circulates freely round
the whole of our planet ; and the very same portion
of nitrogen which is given out in breathing by a man
at London, may, after uniting again with the requi-
site quantity of oxygen, be breathed by a man at the

antipodes, after the lapse of no very great number of

months, or even of days. Therefore, it is perfectly
natural to conclude, that the bird which can ride in

the air as in a chariot, should partake something in

the discursive power of that chariot ; and that the

bird which is under the line at one season of the year,
should be near the margin of the polar ice at another.

But this does not prevent us from easily arriving at

the general place which birds occupy in the system
of nature, or the particular place of any one genus,

family, or other division or sub-division, which has

in its different members so many characters in com-
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mon, as that we can say they must all follow the

same mode of life.

Fishes are less under the control of our observa-

tion than either mammalia or birds ; but there is this

advantage in them, that, when they get out of the

reach of our observation, we know where they are,

and that is not an unimportant point in our knowledge
of them, though it may appear a vague one. Fishes

leave their own appropriate element less than either

mammalia or birds, though there are a few that can

(not fly, but) leap a little way through the air, and
others that can crawl a little on the surface of the

earth. Both of these are, however, in the metapho-
rical as well as the literal sense of the words,

" fishes

out of the water ;" and thus the}' form not the slight-
est hindrance to our conclusion as to the place which

fishes hold in the system of nature. As in the other

cases too, if we attend to the differences of structure,

we have not much difficulty in coming to an accurate

conclusion as to the place and the general style of

action in any particular fish. A very cursory look

will inform us whether the fish lingers near the shore

or drives about discursively over the wide seas. Nor
is it more difficult to determine the general depth at

which the fish inhabits the water, to pronounce that

it is a surface fish, or fish of the midway depth, or

one of the bottom.

In each and all of these three classes of animals,

therefore, we have something to begin with, which is

easily traced, clear and definite, and of ready appli-
cation at every step of our progress. But when we

attempt the study of the reptiles we have no such

help. We can of course .tell the shape, and the

number, form, and arrangement of the several parts;
that is to say, if we get hold of the specimen in a

condition sufficiently perfect; and there are some
few cases in which we can tell whether the land or

the water is the habitual residence of the creature.

But there are other cases, and they appear to form

the majority, in which we cannot decide even this

very simple and general question a question so

simple and so jreneral, that, though we could answer

it, the answer would be of very little value to us.

Let the reptile in question be an ophidium, and let

the question be whether it is a land one or a water

one ; and without a knowledge of those very details

in which the general principle ought to assist us, we
can come to no conclusion. Even in those with

which we are most familiar, there are puzzles and

perplexities of the very same kind. Let any one
who has not attended to the habits of the creatures

look at a common frog, as it hops lightly along the

meadow, and at a common toad, as it drags its appa-

rently useless lumber of legs after it on a dark even-

ing in the middle of summer ; and, after he has exa-

mined their appearances and their motions, let him

say which is the more aquatic of the two, and the

chances are, that if he is in the proper condition for

needing the general principle, that is, if he knows

nothing about the facts of the particular case, then

the chance, nay, almost the certainty, is that his

decision will be wrong.

Owing to this total want of a general character in

keeping with the rest of nature, by the help of which

we could arrive at some knowledge of the locality,

latitude, and use, we are, as it were, thrown out of

the system when we attempt to take a general view

of the class of reptiles in reference to the system and

working of the rest of nature. They are vcrtebrated

animals, and yet they do not appear to belong to the

same combination as the other vertebrata. We can
at once point out the general element or localit^ of ;i

mamrniferous animal, a bird, or a fish, but where,

upon general principles, is the proper clement or

locality of a reptile ? From inspection of it, we find

that, flying excepted, we might with equal propriety

point anywhere, and that which is equally at home
anywhere may be said to be really at home no-

where.
This negative state, so to name it, in which we

arc placed with regard to the reptile?, as having
light thrown on their characters and uses, from the

economy of the rest of nature upon our globe, leaves
us absolutely without anything like general or scien-

tific principles in the natural history of them abso-

lutely without a rational natural history, we may say ;

for all the knowledge that we have is mere details,

as these have been observed in individual instances ;

and we may add that there are, in the various collec-

tions, more specimens of reptiles, of the habits, and, in

many instances the mere localities, of which nothing
is known, than there are of ail the other vertebrated

animals taken together.
If we abandon the mechanical structure and the

mechanical action, and take to the physiology, we
do not materially better our condition as to general

knowledge, for there seems to be the very same
kind of anomaly here as in the mere structure.

Among the whole of the other three vertebrated

classes, for instance, there is a production of a certain

structure, at the birth or the coming out of the egg,

though different parts of this are developed and

brought to maturity at different ages of the animal.

But if, by accident or design, any member is lopped
off, the mutilation continues, and though there may
be compensation in other parts of the system, there

is never any reproduction of the severed member.
But it is not so in the reptiles ; for in many of them,
a limb, or part of a limb, will sprout again and grow,
and come to be useful after it has been completely
taken away. In this there is a complete departure
from the other vertebrata, and an assimilation to

some of the animals that have no skeletons, and

nothing that can be called a centre of organisation .

to the Crustacea for instance, and also to some of

those creatures which appear to hold the lowest

rank in the scale of animal life, and which may be

cut in pieces without being killed, or dried like

tinder, without being so far dead as that they cannot

be again resuscitated by the application of the

requisite supply of moisture and of heat.

Indeed, the reptiles generally are wonderfully at

the mercy of the laws of the inanimate part of

creation ; and though some of them are capable of

very powerful momentary action, they are so only
when they have due assistance from physical causes

external of themselves. The great crushing serpents,
which can break the bones of very large animals in

their folds the pythons of the south-east of Asia

and the boas of tropical America are perfectly help-
less if you expose them to the cold of even a mild

winter day with us in the open air, or even in a room
where there is no fire. When the temperature is

reduced below a certain degree, they sink so that

they cannot recover, and then of course they die ;

but, down to a certain degree, the measure of which

is a matter of experiment, they may be kept in a

dormant state for a great length of time ; their
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. functions, while m that state, may be so totally sus-

pended, that there shall not be the slightest wear or

waste of the system, arid yet the application of heat
shall restore them to the full measure of activity
which they enjoy under any circumstances. The
enclosing of a common toad in the hole of a tree,

by the growth of new wood over the aperture, is a

case of which there have been many instances.

In this way the more characteristic of the reptiles
afford a remarkable proof of a very curious doctrine

a doctrine which, at first sight, one would be tempted
to look upon as a paradox, and yet which, when we
come to analyse it, appears to be perfectly consistent

with the general law of nature. The principle is this :

the less of the activity of life there is in any creature,
taken in the average healthy state of that creature,
the more difficult is that life to be destroyed. A
tortoise has been known not only to live, but to

move about, for nearly three weeks after the brain

had been totally removed. A salamander, which is a

reptile in which the action of life is still more feeble,

luts been known to live for several months ; and the

hearts of some serpents have preserved their vitality
for nearly two days and two nights after having been
taken out of the body.

In fact, it does not appear that any of the functions

of reptiles' are so purely animal functions as those of

the other vertebrata, or even some of the inverte-

brated ones, in which the action of life is very
vigorous, and therefore very easily destroyed. Di-

gestion is one of the most important functions of

animals ; and in the other vertebrata, the process of

digestion appears to sweeten the food in many cases,
where it cannot be supposed to be very sweet before
it is taken into the stomach. In them the gastric
fluid, though a powerful solvent, is anything but a

putrifying agent; on the contrary, it is an antiseptic.
To enquire into the chemical causes of this, and

attempt to ascertain how much of it is owing to the

peculiar alkali in this stomachic agent, would be

foreign to our purpose. It is certain, however, that

not a little depends on this, for there is nothing
which deranges the whole system of an animal to a

greater extent than an excess of acid in the stomach,
which acid neutralises the alkaline property of the

gastric juice, which thereby becomes unfit for the

performing of its function, and indigestion and

derangement of the whole system are the necessary
consequences ; and, when this derangement is great,
the contents of the stomach become offensive, and
the food is converted into a poison. Those who
have to earn their bread by mechanical labour, in the

open air, are very rarely affected in this way ; and
we may thence infer that, in so far as the mere

body is concerned, this is the natural state. With
man, as a rational and immortal being, the body,
though an important consideration, is not the only
one. But in the case of other animals it is quite
different. In a state of nature they all perform the
labour of finding their food in the open air ; and
therefore, in the three typical classes, and espe-
cially in the mammalia and birds, the contents of
that stomach in which the food is turned into chyme
are always sweet. So much is this the case, that,
in some instances as in woodcocks and other

gut birds the "
trail," that is, the stomach and its

contents, is esteemed as the most savoury and deli-

cious morsel of the whole. Very many of the pre-
datory animals, also, endeavour to reach, as soon as
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possible, the stomach of their prev. All the fact?,

indeed, tend to show that, in the he'althy digestion of

mammalia or birds, and even of fishes, there is a

correcting of putridity, and not a producing of it.

But, when we come to the class of reptiles, we find

the state of things very different ; for their digestion

appears to be a putrefaction, and it is possessed by
the gullet, and probably even by the skin of the

interior of the mouth. What connection there may
be between this tendency which the digestive fluid in

reptiles has to putrify the food, and the actual poison
which some of them secrete, as a means of killing
their prey, of defence against their enemies, or, as it

is .in the poison-pores of some of the Sauria, for

purposes not very well known, it is not easy to say;
but we know enough to make us infer that there is

some connexion between reptiles and putridity.
This is not of course equally conspicuous in all, for

the reptiles are a diversified class ; and though we
cannot infer, d priori, from their structures, in what
latitudes or in what places any particular one ought
to dwell to be in greatest accordance with that

harmony which runs so conspicuously through
nature, yet we find that their great head-quarters

agree with the physiological distinction between
them and the other vertebrata in the nature of their

digestion ; and this, though not a great deal, is some

beginning to their history as a portion of nature.

It is a law in the economy of the world, to which
we believe there is no exception, that where there is

most life there is also most death ; and where compo-
sition and growth operate with the greatest vigour,
there decomposition and corruption, which is but
another name for one form or stage of decomposition,
are always most vigorously at work. Countries near
the tropics, which are shaded by woods, supplied
with waters, or otherwise so provided with moisture
as that they do not become parched during the
rainless season, are of course those in which life and
death are most powerfully and constantly at work.
We have again and again had occasion to point to

the islands south-eastward of Asia, and the countries

on the north-east shore of South America, as those

which possess this character in the highest degree.
Now, it is there that we find the grand muster of the

reptiles, in variet}' of species, in numbers, and in

power. Such as inhabit the waters are not of course

much affected by the fertility or barrenness of the

land. They depend more on the productiveness of

the water, and the action of the sun as affecting its

temperature, and promoting the hatching of their

eggs. It is probable, however, that there is some
connexion between the fertility of the land and that

of the sea, though the knowledge of this has not yet
been reduced to anything like part of a system.
The more powerful of the reptiles, whether those

which we call aquatic or not, which are to be met with

in those places of continual growth, are in other places
less abundant, as they less resemble these in their

physical characters. The banks of a large river,

the woods near its confluence with the sea, or marshy
lands, if in warm latitudes, are all favourite places
for the abodes of reptiles. In such places, crocodiles,

alligators, and turtles, are found in the waters, vast

numbers of toads in the marshes, lizards in the drier

places, now in the sun now in the shade ; and serpents,
coiled up under the bushes, basking in the sun,

lying in wait on the trees, or swimming from place
to place, are found in countless numbers ; and the
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size, the strength, and the venom whatever tin-

creature lias to depend upon for its strength and

protection is always in proportion to the general
action of nature in the place which it inlmbits.

Those which have their habitations in the sea,

also, all point to the tropical countries as their head-

quarters ; and they, as well as the land ones, so far

follow the climatal distinction of the two hemispheres,
as that they go into higher latitudes in the southern

hemisphere than in the northern. As we get into

the high latitudes, the numbers, the size, and the

power of reptiles, whether of the land, the fresh

waters, or the sea, rapidly decrease, till, in the extreme

regions near the poles, there are few or none. The
northern hemisphere has been examined with the

greatest care ; and it affords the best field for

examination, as there is, in one longitude or another,
continuous land all the way from the equator to the

polar ice.

From the examination of it, we find, that the sea-

reptiles are the first to fail, while the fresh-water ones
are among the last. We might be prepared to

expect this, from the fact, that very few animals can

hybernate in the sea, and none, perhaps, in the deep
water. It has been alleged, that some of the surface

fishes, as, for instance, the mackerel, sink down into

the deep water, and remain dormant there at certain

seasons of the year ; but the point would be very
difficult to establish, and we are not aware of the

existence of any sea reptile which hybernates. Even
in the warmer seas of Europe, reptiles are few ; and
in the British seas there do not appear to be any
residents, and very few stragglers. In the fresh

waters there are none but batrachians ; and the land

ones are not many, and in the northern parts they
are exceedingly rare.

On the continent it is different ; for fresh water
tortoises are found nearly up to the southern shores

of the Baltic, and there are poisonous serpents in

Sweden and Norway. This also is what we might
be prepared to expect ; for, as these are hybernating
animals, they do not depend on the average tempe-
rature of the year, but on the heat of the summer, or

season of their activity ; and, though the. average

temperature is lower in the countries mentioned than
it is in Britain, yet the excess of cold is thrown upon
the winter, and the summer is considerably warmer.
We have a very good illustration of this in many
parts of Scotland, where there are snakes in the

hills, while not one is ever seen upon the plains
between these hills and the sea, though the average
of the year is much milder there. The summer,
however, is not nearly so warm, at least during the

day, as these plains are cooled by the sea breezes,
while the heat among the hills is increased by
reflection, till, in some places, it is as high as summer

tropical ones, and it lasts for a longer portion of the

day, from the sun being, for several weeks in the

middle of the summer, four or five hours longer
above the horizon.

From the way in which they are distributed, we
can thus see how the present race of reptiles is

affected by the physical character of the climate ;

and as that confines by far the greater number of

them, and all the most powerful ones, to the warm
latitudes, we may naturally conclude that these are

the only places where they are now required in the

economy of wild nature.

In former times it must have been very different,

for we have very numerous remains of fossil reptiles

in the northern parts of the world, and in England
ia particular ; which proves that, at some former

period, they must have been a conspicuous, and
therefore an essential part, in the system of animal

economy. The fossil reptiles which have been found
in various formations, more or less consolidated into

stone, are chiefly, if not wholly, either cheloniau or

saurian. The t'/iefania are of the forms now inha-

biting the waters, some of them apparently of the

fresh waters, but the greater part of the sea. Remains
of crocodiles are not rare, some of them bearing a

resemblance to the existing species, and some not ;

but of many of the other fossil sauria there are no

existing types, neither are there any living members
of the order which rival some of them in size.

But, though the reptiles which have the nearest

resemblance to these extinct species are now found

only in more tropical climates, that proves nothing
wkh regard to the climate of England in former

times, nor, which would be more to our present

purpose, does it throw any light upon the nature of

reptiles. We know, from the almost perfect remains

found in the north of Siberia, that there must at one
time have been elephants not an occasional strag-

gler, but in such numbers that the teeth formed a con-

siderable article of trade so formed as to endure the

very extreme of cold, and with bristly hairs inter-

spersed with their fur, capable of shaking off a fall of

snow, however heavy. The remains of the other

Pachydcrmata which are met with indicate a marshy
state of the 'country ; and, as these great fossil rep-

tiles, which, from their situations in the earth, are

obviously of much more early date than the extinct

mammalia, are all aquatic, we may conclude that the

northern parts of the world have been in a progress
towards dryness, which, from what we at present
observe, is one means of unfitting them for the abodes
of reptiles.

This gives us another physiological character of

the class, which, though of rather a shadowy nature,

is yet of some use in a case where we can found so

little upon organisation, and also lets us see the

reason of the difficulty we labour under in endeavour-

ing to get a general understanding of the nature of

this perplexing class of animals. The reptiles are not

peculiarly land animals (including both mammalia
and birds under that denomination), neither are they

aquatic animals ; but they are animals of the bound-

ary between the two, and thus have no breadth of

native locality in which we can link them with vege-
tation, or otherwise bring them within the general
laws of the rest of the system as we now observe it.

With only one or two exceptions, they all, when in

the native state, breathe the free air like land

animals, but they do it slowly and imperfectly ; and

many of them even suspend their animation for a

great length of time, or rather, it becomes suspended
of its own accord, when the stimulus of heat is suffi-

ciently lowered.

In the production of their young, they vary from a

resemblance to the birds to a resemblance to the

fishes ; and in the last part of the series they resemble

both kinds of fishes, in some being oviparous and

others ovoviviparous. The very texture of their

bodies, bones, membranes,-fibres, and all, have some-

thing of this intermediate character. The bones

contain less phosphate of lime than those of the mam-
malia and birds, but more than those of the fishes,

and gelatine predominates in all the soft tissues and

structures of their bodies.
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r This fact ofbeing intermediate in their motions and

also in their principal localities, very naturally loads

to the conclusion, that they are also intermediate in

their history; that, for example, in respect of any par-
ticular place on the surface of the earth, they stand

intermediate between the times when the principal
character of that place is water, and when it is land.

We are generally disposed to regard the ancient

account of the Ultima Tliule, which was placed in the

extreme north, as a mere fable ; but really nee tellus

iicc mare is the very kind of country which would
suit the great saurian reptiles which are found in the

earth ; and we may add, that, if the parts with which
the bones of some of these creatures were covered,
bore any proportion in singularity of structure to the

bones themselves, a tolerable foundation is furnished

for many of the monsters of antiquity, without much

necessity for having recourse to fable. Thus, if the

history were complete, which unfortunately it is not, a

proper knowledge of the reptiles would throw more

light upon the ancient history of the globe than could be

obtained from any other animals ; because the others

indicate a fixed state of things with the surface, either

land or water, and the reptiles indicate the transition

from the one of these to the other. As they exist,

they belong to places of great stimulus and excite-

ment ; and we may presume that when they were
more general, that state of things was more general
also.

The next part of the subject will be the considera-
tion of the particular kind of structure which the

reptiles bring to the performance of their duty in

nature ; or, rather, the kind of structure which enables

them, and indeed compels them, to be so obedient to

the action of physical causes. In this we shall glance
very briefly at the different systems and structures,
with the way in which they act or are acted upon ;

and having done this, we shall give a mere outline of
the classification.

In this first part the skeleton is always the portion
to begin with. We have remarked that in general
the bones contain less salt of lime than those of land

animals, but there are differences in this respect.
The bones of the small ones are of the same structure

throughout, without any cells for containing marrow ;

but in the larger Sauria there are such cells, though
comparatively few in number.
The cranium properly so called.or the bony protection

of the brain, is very small in all reptiles, which forbids

our supposing that the energy is much concentrated
in that organ, or that the senses of which the organs
obtain their nerves immediately from the brain can
be very acute. The vast production of the jaws in

some of the species makes the head appear large.
There is very often a considerable difference between
the young animal and the adult in the form of the
head

; and one who was not aware of this would be

apt to set them down as different species. This is

the case, to a very considerable extent, with the cro-
codiles. When young, their foreheads are rounded
in the contour, their muzzles are short and blunt, and
the eyes are placed about the middle of the lenglh of
the head ; but as they increase in size, the roundness
ot the forehead disappears, the jaws lengthen, the
head appears very flat, and the eyes have a backward
situation, so that they are three-fourths of the total

length of the head from the point of the muzzle. In

them, and also in the tortoises, the skull is a sort of
flattened cone, with the brain in the posterior or basal

part ; and in others of the order it is a prism with

the edges rounded ; but in all the cavity for the brain

is simple, and of nearly the same width throughout
its length.
The vertebral column varies much in the reptile?,

and in some of them there is hardly any distinction

ot" articulated parts ; while in others there are some
of the most varied and perfect motions in the whole
mechanical structure of animals. In the tortoises,

crocodiles, and some others that have distinct necks,
the number of vertebras is seven, the same as in the
mammalia. The vertebrae of the back vary in dif-

ferent tortoises, being not more than eight in some,
and as many as eleven in others ; and there are gene-
rally three vertebra; in the tail. Those of the tail

have considerable motion ; and in the neck they
have more extent and variety than is to be met with
in so short an organ in any other animal ; and, besides
those that move the joints of the neck, there are
other long ones attached to the frame-work farther

back, by means of which the creature may be drawn into
the horny shell. The vertebra of the back have not
the slightest motion, but are soldered into one piece
with the bones which answer to the ribs, and the
shield or dorsal portion of the shell. In the crocodiles

there are twelve vertebrae in the back, five in the

loins, two answering to the sacrum, and thirty-four in

the tail ; but, except in the tail, the articulations have
not much freedom of motion. The frogs have about

eight or ten vertebra1
, according to the species ; but

as these form a simple column without any ribs

attached, they cannot be distinguished like those of
an animal having ribs. The spinal muscles are
concentrated upon the neck in the tortoises, upon
the tail in most of the Sauria, and in the frogs they
are few.

The thorax, for it cannot be called the chest in all

the species, varies a great deal. In the tortoises the
ribs are confined in the shield on the back, and the
sternum is blended in the breast-plate. The Sauna
have the anterior part of the sternum bony to admit
of attachment to the clavicles, but it passes into car-

tilage backwards, and ultimately divides into eight
cylindrical cartilages, which brace and strengthen the

belly like ropes. The ribs are twelve, but the two
nearest adjoining the front, and the two in the rear, are
not attached to the sternum. Some of the lizards

have the greater part of the ribs joined by cartila-

ginous arches ; the salamanders have them only rudi-

mental, and the frogs, though they have no ribs, have
a sternum. Thus, from the crocodiles to the frogs,
there is a gradual lessening of the connexion between
the dorsal part of the spine and the sternum. The
muscles which give motion to the same parts of the

body are not very powerful ; and in the tortoises and
frogs which have no motion of ribs, the abdominal
muscles are attached to the breast-plate and the ster-

num. This enables the frogs to inflate the body by
swelling out the skin of the sides.

The cavity in which the head of the humerus, or
first bone of the anterior extremity acts is, in the

majority of reptiles, with feet formed in two bones
the blade-bone, and what is usually called the cla-,
vicle. It is doubtful, however, whether this clavicle,
which is a short flat bone extending from the sternum
to the shoulder-joint, is not a cnracoid bone like that
which supports the wing-joint of birds from the ster-

num ; and this is rendered the more probable bv the
turtles having a i'urcal bone somewhat resembling
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that of birds, and being of course the true clavicle.

It should seem, therefore, that footed reptiles which
have not this furcal bone are really without clavicles.

This agrees with the style of their action. We have

shown, see art. MAMMALIA, that the possession of a

clavicle, though it is favourable to the cross motion
of the anterior extremities, is always a drag upon
their

efficiency in walking, though not necessarily
in leaping, as the spring is then taken from the hind

legs. Now, while some of the other Sattria run with

no inconsiderable degree of celerity, the tortoise with

its clavicles forming a distinct furcal bone, ia one of

the slowest of walkers.

This coincidence between the shoulder of a reptile
and that of a bird, in the fact of both having coracoid

bones, is a very curious matter ; the curiosity of it is

still further increased when we consider that the tor-

toises have the shoulder articulated very much like

that of a bird, by the support of all the three bones ;

and these coincidences become still more interesting
when we find that they are greatest in those cases

where the mode of production in the reptile resem-
bles most nearly that of a bird.

In the shoulder of the turtle, the bone which an-

swers to the scapula or blade-bone, is united by
cartilage to the first rudiment of a rib, from which it

extends to the shoulder joint. The coracoid extends
from the breast-plate to the same ; and the third, or

furcal bone, extends backwards below the viscera

as far back as the abdomen. These bones form an

opening for the windpipe and gullet in the same way
as in birds ; and they may be thus compared to the

shoulder of a bird, inside the principal supports of

the body, and not outside as the bird has them.
The anterior extremities consist of an arm, a fore-

arm, and a hand or paw, as in the mammalia. The
arm consists of only one bone, the humerus, as in

these. The fore- arm consists of two bones, except in

the frogs and toads ; and the hand, and also the plane
of the principal articulations of the whole number,
are varied to suit the purposes which they are in-

tended to serve. In the aquatic tortoises, or turtles,

the joints are formed for the motions required in

swimming only ; and the paw, though internally com-

posed of many bones, is entire externally, so as to be
a swimming paw or paddle. In the Scturia the hands
have a number of divided toes varying from five to

one^mly, variously armed with claws, and capable of

most of the motions to which feet with divided toes

are applicable,; but, in their general appearance,

they may be said to be intermediate between the

feet of mammalia and those of birds. The feet

which they most resemble are those of the marsupial
mammalia.
The pelvis, which is the base of insertion for the

hind legs, is of considerable size ; and the bones of it,

contrary to what exists in the mammalia, are move-
able on the spinal column, instead of being soldered

to it with little or no power of motion. It is this

which makes the hind legs appear to be only ap-

pendages, and the tail the real continuation of the

body ; and this appears the more from the thickness

of the basal part of the tail in many of the Species.
But even in the frogs, which have no tails, the hind

legs still have the appearance of appendages ; and in

the best-limbed of the race, there is always a sugges-
tion of the footless reptile. The femur or thigh-bone is

curved so as to bend backwards at its upper part and
forward at its under, something like the letter S.

There are two fore bones in the leg in most genera ;

but in the frogs they are soldered together. The
bones of the hind feet are like those of the fore,

and, like those, adapted to the peculiar kind of mo-
tion which the habit of each requires it to perform.
The muscles on the legs of frogs form a sort of calf.

In the positions of rest and style of motion, there

are great diversities. Water-turtles stand on the

breast-plate as much as on the legs ; land tortoises

stand on the legs ; frogs and toads sit with the axis

of the body oblique, and supported anteriorly on the

fore legs ; and those saurians which approach the

nearest to the serpents have the power of coiling
themselves up when they are in a state of repose.
Turtles shuflle along, but do not walk ; tortoises walk

slowly ; the saurians are walkers, leapers, or climbers,

according to the nature of their haunts and their mode
of obtaining their food ; and none but the dragons
can fly, and their apparent organs of flight are mere

parachutes, which protract their fall, and not wings
that can gain new motion from the air as a fulcrum

or starting-point of resistance.

In these few remarks, we have made no allusion to

the structure and motions of the serpents or ophidian

reptiles, because they have little in common with

animals having limbs, and therefore it will conduce
to the clearness of our brief view of the class if we
take them by themselves. We shall therefore notice

the remaining points relative to the others.

Considered with regard to .sensation reptiles iiave

even less brain in proportion than they have cranium,
and the little they have is very imperfectly developed.

They cannot theretbre have much of what may be

called internal excitement, that is, of originating ac-

tion with very little impulse from without. But, by
wanting this, they are left the more exposed to the

influence of external causes. This is what keeps
them more to certain latitudes and localities than

any other animals ; and in respect of the weather in

changeable climates, they are excellent weather-

gauges in all places where they will live exposed to

the weather.

In respect of quantity of brain there are, however,

great differences : the brain of a turtle is not supposed
to be above a six thousandth part of the whole,

while that of a frog is more than a two hundredth

part. The frog should, therefore, be an animal

of much greater resource, and it may be on this

account that it lives in a greater variety of climates.

Though the muscles of reptiles have great irrita-

bility, and this continues a long time after death, it

does not appear that they have much of what is

properly called sensibility ; and that their motions

and the effects of external impressions on them are

much less productive of pleasure or pain than those

of mammalia and birds. They have some of the

organs of local sense well developed, and others very

imperfect.
Of their touch, or feeling, or general muscular

sense, it is difficult to judge, because it cannot be

separated from the irritation produced by the mere

contractibility of the muscles. Sight appears to be

their most perfect local sense. The eyes in most are

well-formed and ready in use. The turtles, some of

the Sauria, and the frogs, have the eyes supported by
bony plates on the anterior part of the sclerotic coat,

and this is seldom found in eyes which are not

intended for quick and steady vision. The iris of the

eve varies in colour, though less than in most of the
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other classes, and the prevailing colour is yellow.
Then: is very considerable variety in the form of the

pupil, la the crocodiles it closes on a vertical line

as in the common cat ; in the frogs, and in the

geckos among- Saurin, it is four-cornered, and in the

common lizards, the chamelion, and the tortoises, it is

round. As in the fishes, the crystalline lens in the

whole, or, at least in the greater part, is spherical, by
which the animals can see under water, whether their

general habit is aquatic or not. Those which have

two eyelids closing toward each other, have a third

or ventilating one as in birds, and some, as the cro-

codiles, have a bone in the upper eyelid. In the

lizards there are not separate eyelids, but an outer

membrane surrounding the whole length, which

closes toward the centre by means of a sphincter muscle,

much in the same way as the iris closes and contracts

the pupil. Thus the eyes of reptiles partake of the

structure of those of birds and those of fishes jointly ;

they have very great power over the apparatus of

their eyes ; and a few, as, for instance, the chamelion,

can look two ways at the same time, but whether it

can fully see a separate object with each eye is another

matter.' Sir Walter Scott was perhaps not aware

that he was making a chamelion of Andrew Fair-

service, in the novel of Rob Roy, when he repre-
sented him as sitting on the sabbath, with one eye
intent on the Bible and the other on the bee-hives,

equally zealous for the interests of the next world and

the present.

Though many reptiles live in dark and gloomy
places, and rarely, if at all, come abroad in the day
light, yet it does not appear that the eyes are af-

fected by it, because they are well fortified, and there

are some which have to bask and sport in the most

intense radiance of the tropical sun. In this, as in all

other cases, the external action upon them appears to

address itself more to their irritability than to their

sensation.

It is very doubtful whether any of their other

senses are so acute as the sense of sight. As to

hearing, there are few or none of them that have

external ears except the crocodiles. That alone

would not, however, be sufficient to establish the fact

of their being dull hearers ; for there is no reason

why the external integument of an animal should not

be an organ of the sense of hearing, as well as the

tympanum of an ordinary ear is. But, in general, the

internal parts of the ear, although never entirely

wanting
1

, are less perfect than in those animals which

are known to have the sense of hearing the most

perfect. In the turtles the tympanum is under the

skin, composed of cartilage, and with but a single

bone. The saurian reptiles have nearly the same

kind of tympanum ; but the bones are more numerous,
and there are some additional parts bearing a resem-

blance to what are supposed to be the organs of

hearing in fishes. The frogs and other members of

the order to which they belong have the membrane
of the tympanum large and on the same plane as the

integuments ; and if abundance of noise in any ani-

mals be a sign of hearing, then the frogs can have no

lack of that sense ; but the music of their voice is

assuredly no argument in favour of their having an

ear for music.

The organs of smelling are also not of the most

perfect kind ; and from the places in which many of

the species live, they would at all events require not

to have very delicate senses in this way. These

organs chiefly open at the termination of the snout,

and extend thence to the mouth by cavities lined

with membrane, not unlike the olfactory or pituitary
membrane in the mammalia. The external openings
are furnished with muscles, by means of which they
can be contracted or dilated, and the power of motion
in the external nostril is rather an argument in favour

of some acuteness of smelling. In some too there are

bony plates supporting duplicates of the membranes,
and thus increasing tne quantity of its surface. In
all of them however the cavities, and consequently
the extent of membranous surface, are small in com-

parison with those of the mammalia. Yet it is pro-
bable that not a few of them depend a good deal

upon this sense in the finding of their prey. Many
prey during the night, and, climbing trees, eat the

eggs and the callow young of the birds which nestle

there ; and, as many of the birds nestle in holes of

which the openings are small, it is difficult to under-

stand how they could be found out, unless by the

sense of smelling.
The degree in which they possess the sense of

tasting cannot be very great. The tongue varies

much in form. In some, as the crocodiles and the

tortoises, it is short and fleshy, and furrowed or

covered with small papillae on the upper surface ; but

it is fastened to the lower jaw both at the sides and
the end, and thus incapable of much motion. In

some it is very mobile, in others prehensile to a con-

siderable length out of the mouth ; the termination is

sometimes an elastic cartilaginous fork, and at other

times it is toothed. It is, in many instances, of use

in seizing the prey ; but the extent to which it is an

organ of taste is not known. The probability is,

however, that there is very little taste in any reptile.
Their teeth are in no case instruments of mastication,
but of prehension, or they assist in working the prey
into the mouth, which prey being in the majority of

cases swallowed entire, does not admit of being much

enjoyed in the way of tasting.
The system of nutrition is that which next claims

our attention. With almost the solitary instance of

the green turtle and land tortoise, so much prized by
epicures, the reptiles feed upon animal substances,

upon animal carrion in a few cases ; but in general

they kill their own prey, and in many cases swallow
it alive.

The nutritive system, considered with reference to

the organisation, consists of three parts, prehension,

swallowing, and assimilating, including under the lat-

ter the various steps of digestion. The mouth is the

grand instrument of prehension, and it varies much
in the armature which fits it for this purpose ; but it

cannot be considered as performing any other office

than that of simply taking the food and holding it

until it is swallowed.

The tortoises have the mouth the most simple. It

is without teeth in any of the order. There are jaw-
bones, with intermaxillaries in the upper jaw ; and
these jaws are armed with a horny covering which
invests the bone like a hoof, and varies a little m
hardness. In some specie* too the sides of it are

nearly even, but in others they are waved so as to

have some slight resemblance to teeth. The anterior

part of it is sometimes drawn out into the form of

something resembling a bill. The upper jaw of the

turtle has no motion upon the skull, but offers a firm

resistance for the lower one to close against. The
lower jaw is articulated on the skull, and has little or
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no motion, except opening and shutting ; but in some
of the species it shuts with great force, and when
once shut it is difficult to be opened against the will

of the animal. The horny mandibles of the turtles

can readily divide substances, some of them even a

cable : and therefore the strength of their muscles is

thrown upon those that close the jaws, rather than

on those that aid in swallowing.
The mouth shuts in the same way in the Sauria,

but they are furnished with teeth, and the jaws are

in general very much produced ; and the motions of

them contribute both to prehension and swallowing.

Among the most formidable mouths in this order are

those of the crocodiles, though some of the extinct

species show by the remains that they had been

animals of most comprehensive gape.
The old belief was, that the jaws of a crocodile

shut in the opposite way to those of any other ani-

mal, by the upper jaw moving and the lower one

being fixed ; but the fact is, that both jaws move,
and thus the mouth is opened or shut with very

great celerity. The lower jaw is not articulated on

the skull as in the turtles, but on the upper jaw.
That jaw is very long, and the skull, which is small,

is lodged in the fork formed by the two maxillaries,

and carried with them in any motion they may have.

It is this enlargement of the maxillaries, by the way,
which changes the round head of the young crocodile

to the flat head of the old one. This long upper jaw
can be elevated or depressed by the motion of the

whole vertebra) of the neck, and partially by those of

the back also, so that the face of it in which the teeth

are may be brought to the perpendicular, or even to

incline a little backwards. This has the same appear-
ance, and also produces the same effect, as if the upper
jaw had a motion on the skull, and it offers a firm

resistance to the lowerjaw in closing the mouth, which

could not be obtained if the upper jaw had a motion

on the skull. Indeed if both jaws so moved, the bite

of the animal would be feeble and unsteady. The
lower jaw is articulated, on the upper one, and opens
from it and shuts against it in the same manner as if

the upper did not change its position. The advantage
which the animal draws from this is the ability of

biting upwards, or with the line of the closed mouth at

right angles to the surface of the water. Its prey is

often on the surface, and thus it can Jie in wait with

the snout above the surface, and thus make a more
certain capture. Its teeth are formidable, but they
are not capable of dividing a substance, and therefore,

vis the rnouth does not dilate beyond the measure of

the jaws, the animals are said to bury their larger prey
untii it becomes tender enough to shake to pieces.
The other saurian reptiles have much less power in

the bite than the crocodile tribe, but some of them
have teeth in the palate which aid in the operation of

swallowing. The tongue of the chamelion is one of

the most curious prehensile instruments in the whole
class of reptiles. It is nearly cylindrical, and about
the thickness of a goose-quill, rather thicker at the

point than in the basal part. When in a state of re-

pose, it is drawn into a sheath in the posterior part of the

mouth ; but when used, it is projected with great cele-

rity to the length of five or six inches, and at the same
time the distal portion becomes covered with a viscid

secretion. It seldom fails in killing and attaching the'

insects at which it is directed, and then it is with-

drawn, and by its contraction assists iu swallowing
the prey.

The entrance to the gullet is simple in reptiles,
and the gullet itself is wider in proportion than it is

in animals which can masticate, or even bruise the

food with the mouth. In many it is beset with pa-

pillae, having their points directed downwards, and in

most there are longitudinal folds, which by spreading
to receive the food, and closing after it, facilitate its

passage into the stomach.
The stomach in reptiles varies very considerably

in shape, and sometimes it is doubled back in a curve,
but is in all cases a simple stomach ; and though the

intestinal canal varies in form in the several members
of the order, it may in all cases be said to be with-

out csecal appendages. The progress of digestion,
like that of most of the functions of these animals,

appears to be but slow ; and the action of the gastric

juice is chiefly confined to the stomach, the solvent

power of the gullet, and whole internal membrane
from the mouth down to the stomach in which the

first stage of assimilation is completed, being confined

to the ophidian reptiles, the notice of which we shall

take by itself for the reason already stated.

But though the process of digestion appears to go
but slowly on in the generality of reptiles, there arc

many of them which are exceedingly voracious when

they do eat. In most cases the food consists of

worms, insects, mollusca, and other small animals,

though some take larger prey. The turtles live on
some species of sea-weed, which grow only in the

warmer latitudes ; and is, from their feeding upon
it, called turtle-weed, or turtle-grass ; and the land

tortoises eat the succulent leaves of plants, being

particularly fond of lettuce, though their meals of it

are taken at long intervals. Some of the species

gorge themselves to the throat, and part of the prey
which they have seized, but have not room to swal-

low, occasionally escapes unhurt from their mouths,
and regains the place of its natural enjoyment.

Notwithstanding the voracity of some of these

creatures under particular circumstances, their absti-

nence under others is equally wonderful, if not more
so ; and this is increased by the fact that long absti-

nence in them is not attended with the same "
tailing

off in flesh," which is a concomitant of scanty or poor

though regular fare in animals of more rapid circula-

tion, and more energetic vital powers. Hybernation
is not necessary to this ; for turtles and tortoises,

alive the while, have existed a year, or even a year and

a half, without taking any food ; and the turtles

which are brought from the West Indies to " banker

out the wits" of the ventricular devotees in England,

keep their flesh as well by simply tying up the mouth

as if they had the free range of their own favourite

weed in the sunny latitudes of the Atlantic. Nor is

the power of living without food, and, singular to say,

increasing in size under this privation, by any means

confined to the turtle, or to the reptiles of warm cli-

mates. The common newt of our own country will

live without food for a month or two ; the chamelion

and the salamander for more than half a year ; that

singular creature, the proteus, for two or three years ;

and the common toad for a period, the length of

which has not yet been determined.

The part of the subject which next demands a

little of our attention is what may be regarded as the

most essential part ofthe vital system c.
f
reptiles, namely,

their circulation, and, closely connected with that,

their respiration, or the extent to which they require

the circulating blood to be purified ai;d renovated by
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the access of atmospheric air to it, as it passes through
the capillary vessels of the lungs. These must evi-

dently be taken together, because, if the one of them
is by any means stopped, the other stops along with

it, or at least immediately after.

These two functions, or rather the compound func-

tion of which they are the t\vo most essential parts,

may be regarded as the indices of the quantity of life

the rapidity of habitual action in the animal, though
not of the momentary efforts that it may be capable
of making at long intervals. They are purely animal

operations, carried on in opposition to physical causes
from without, and not in any way by the influence of

such causes ; and therefore, the more vigorous that

the circulation and respiration of any animal are, the

better is the animal able to bear the variations of

climate and the vicissitudes of the weather. The
fact that reptiles are, in the great bulk both of their

species and their numbers, confined to the warm
lands and seas, and to those places of the lands which
have the highest temperature in their atmosphere,
might be taken as conclusive evidence that in them
the circulation and the breathing must be both very
feeble, otherwise they would not leave the animals so

much at the mercy of the elements.

Besides the difference in the active parts, the heart
and the lungs, there are other evidences in the whole

reptile class. First, the whole quantity of the blood
is much smaller than in mammalia, or than in birds,

though in the majority of these it is less than in the

majority of the mammalia ; from which we would
infer that the voice and the sagacity of animals are
in proportion to their quantities of blood. The mus-
cular fibres of all reptiles are white, and they bleed
little or none when cut into, if the larger vessels are

avoided. They consist more of elastic membrane,
composed chiefly of gelatine; and it may perhaps be

presumed that this substance is more under the con-
troul of what we may call the electric influence than

fibrin, which is a product of blood. Secondly, the

change which the blood of reptiles undergoes in pass-

ing through the lungs is much less than in mammalia
and birds. In these there is a very marked difference

between the bright red arterial blood, which is sent

over all parts of the body for their nourishment and

repair, and the dark red venous blood, which comes
back to be renovated in the lungs; but if we examine
the blood from these two parts of the system in a

reptile, we can hardly tell the venous from the arterial

either by the colour or by any other tint. It should
seem indeed that there is some intercourse between
the solid part of a reptile and its blood, independently
of its circulation

;
for when the animal continues for

a long time in a lethargic state, without activity or

food, the blood in all parts of the system becomes

paler in the colour, as if that portion of it upon which
the colouring matter depends were taken up by ab-

sorption. Toads, which have been long shut up in

the holes of walls, or have been "grown in" in trees,

are said to have little or no red colour in their blood.

This would lead us to conclude that the system of

the blood, which is the controlling system in mam-
malia and birds, is a controlled system in reptiles ;

and as the nervous system is always in accordance
with the system of the blood, that must be a con-
trolled system in reptiles as well as the other is.

The form and structure of the heart vary a great
deal in the different orders of reptiles. In some
there is a rudiments! appearance of a double heart,

though there is always some internal communication

by means of which the systematic and the pulmonary
circulations are more or less blended together, so that

a greater or smaller portion of the blood, which has

been returned to the heart by the systematic veins,

can be returned directly by the systematic arteries,

without having passed through the lungs. Whether
the communications between the cavities are capable
of being contracted or expanded, so as to Vary the

portion of circulation through the lungs, has not been

very clearly ascertained ; but it is highly probable
that these internal communications in the heart con-

tract when the animal is greatly wasted, and expand
as it relapses into a state of inaction. This does not

of course admit of direct experiment, but it is at

least highly probable. Most of the animals that have
the double circulation perfect and vigorous are read\

for action on the instant ; but there is always an

effort of preparation required by a reptile ; and it is

highly probable that this preparation is not confined

to the external demonstrations, but that a part, and
that the most essential part, goes on within ; that in fact

it contracts these natural passages of the heart, and,
for the occasion, approximates to the character, and

thereby acquires a portion, though a momentary one,
of an animal with a perfect double circulation. In

this again we can learn the indefinite and shadowy
place of the reptile in nature, not of the earth or the

air on the one hand or of the water on the other, but

of the boundary between both. Some reptiles have
the heart far less perfect than this, and they are not

capable of even momentary displays of energy, but

pass their time in an unbroken dulness and repose.
It may not be amiss to name the differences in the

three orders, leaving out the serpents, as we have
done in the other parts.

In the (Jhclonia the heart is broad, and it is nearly
semicircular in the turtles, and of a square form in the

tortoises ; in both there are two auricles, one system-
atic and the other pulmonary, but they open into

one ventricle ; this ventricle is divided into two parts

by a partition, but there is an opening in this par-
tition which, as we have said, probably varies in

capacity.
In the Sauria the heart has also two auricles, and

as many of these reptiles are active, and most of

them can be worked into energy upon occasion, wo

might expect that the heart should be more complex
than it is among the Chelonla. The crocodiles are

hence the most typical, the most powerful, and the

most celebrated of this order, and therefore we shall

confine our limits to the heart as it appears in them.

It is evidently formed for vigorous action, although
that action may be momentary ; and the ground upon
which we come to this conclusion is very certain-

namely, tho great strength of the organ, and tho

power of the muscular fibres with which it is supplied.
The auricles are much smaller in proportion than in

the heart of the Cliclonia, but they are far thicker

and more muscular in the walls. The ventricle is also

very strong, and of an oval form ; it is divided into

three compartments, which communicate with each

other by numerous orifices, all apparently capable of

expansion and contraction. The right compartment
sends the blood to the hind part of the body, and

partly, also through the orifices, into the middle part ;

the left, part sends it towards the fore part of the

bod\r
, and also in part to tho middle compartment,

which is the pulmonary portion of the ventricle, and
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smaller than either of the other two ; it is this left

compartment which receives the blood back again
from the pulmonary veins ; there is thus a very com-

plicated circulation in the crocodile that toward the

anterior part of the body approximating the circulation

of the mammalia, and that toward the posterior part

being more completely the circulation of a reptile ;

we may therefore suppose that the fore part of the

crocodile, is more constantly in readiness for action

than that of any other reptile, and this is confirmed

by the power and energy with which the animal uses

the jaws instantly, and from a previous state of per-
fect stillness and repose. As the hind part of the

animal does not take much share in this ready energy,
it follows the general law of reptiles. The motion of

the animal is but slow, and whether in the water or

on the land it never takes its prey by chase, but

always by lying in wait, and in most cases in the

water only. The Satiria, which live mostly on the

land, and are nimble-foote'd, have not this circulation

in the two ends of their bodies ; but the examination
of the greater part of them has been so imperfectly
made, that it is not easy to trace, in a satisfactory

manner, the relation between the circulation and the

activity of the animals. This is much to be regretted,
and it were earnestly to be desired that able and

uiihypothesis-bitten physiologists would direct their

best attention to the working of the system in rep-
tiles ; for, from the peculiar way in which they are

situated on the confines, as between class and class,

it is highly probable that they would help us more to

a rational understanding of the highly interesting but

very serious subject of animal life, than any of those

classes which have their locality fixed and definite.

In the frogs and other batrachian reptiles the cir-

culation is very simple. The heart in these consists

of only two cavities, one auricle and one ventricle ;

it does not therefore appear that they are capable of

working themselves up to any degree of energy at all

comparable with that of those orders which have the

heart of more complicated structure ; and as they
have the aquatic structure, or breathe by means of

gills, in the early stage of their being, they appear to

retain a portion of this character through life ; and
hence many of them which are upon the land occa-

sionally, in the warm season, take up their winter

abode and pass into the dormant state in the water.

The other branch of this division of the subject is

the breathing apparatus. In those reptiles that live

and breathe in the water when young, and also in

the very few and obscure species which retain this

power of breathing along with that of breathing in the

air, and which are therefore the only true amphibia
in the animal kingdom, the gills resemble those of

fishes in their structure ; they consist of a number of

filaments around which the water can play, and this

appears to be the only form of an apparatus by means
of which an animal can breathe air through the resi-

duum of water. Between these and the gills of fish

there is, however, a very remarkable difference in the

adaptation ; the bone fishes have lids and flaps by
means of which they can work their gills; and even
the cartilaginous fishes that have fixed gills, have them
in sacs or cavities, which have the power of alternately

expanding to receive the water, and contracting to

reject it after it has done its office. The gills of the

reptiles, whether young or mature, have, on the other

hand, no accompanying apparatus by means of which
the animal can work them. They are placed on the

sides of the neck without any apparatus or covering
whatever, and then the animal cannot work them by
any effort on its part ; hence those reptiles which

retain them through life are among the most dull of

all known animals, and are among the very lowest

types of the vertebrated form.

The lungs of reptiles resemble those of the other

vertebrated animals in their general strutuie that

is to say, they are composed of cells into which air

may be admitted, and from which it may be again

expelled ; but in respect of structure, and of the

means of working that structure, they are far inferior

to those of the mammalia and the birds. They are

in general larger in their whole volume, and extend
farther down into the abdominal cavity, but they are

lesser in their texture ; their cells are much larger ;

they do not, bulk for bulk, expose nearly so much
surface to the air ; they are much less elastic in their

own structure, and the apparatus lor working them
are exceedingly imperfect. In the tortoise they are

of uniform structure, but the cells are large and few,
and the walls or partitions between them comparatively
loose and flaccid. In the Sanrin the lungs, which are

in two lobes, one on each side of the heart, there is a

sort of double division, or rather division and sub-

division, into cells first they are divided into poly-

gons by large partitions, and then into cells by
smaller ones ; but in most cases also these cells have
not much elasticity in their walls, and the smaller

ones are much larger than the cells in the lungs of

mammalia. The lungs of the Batrackia resemble those

of the Sanria, but they are still more simple, consist-

ing of fewer cells ; and they are not developed until

the metamorphosis in which the gills are lost or ab-

sorbed, these lungs float loosely in the cavity, and,
as already hinted, they are in all cases much less

elastic than the lungs of other animals. The air can

thus much more easily distend them, and thus the

animals can inhale a large quantity, or rather passively
receive it. In consequence of this, as well as of the

less need they have for air, the breathing in reptiles is

very slow, and particularly so when they sleep. It

appears indeed that, in very many of them, the tran-

sition from sleep to perfect dormancy is short and

easy. The common turtle will live for four or five

weeks, though the mouth and nostrils are both effec-

tually closed. Reptiles will also live much longer
than the other vertebrata in the same quantity of

atmospheric air, but they will not live in air which is

wholly deprived of its oxygen. In what may be called

the voluntary taking in of air, which the reptiles, from

their capability of suspending their respiration, ne-

cessarily possess in a higher degree than those ani-

mals which cannot suspend it long, they do not draw
it in by the action of the chest and diaphragm
like the mammalia ; they drink it, that is, they
take it into the mouth and gulp it down by the

action of the throat, much in the same way as a car-

nivorous animal gulps down water. The chelonians

make way for it by raising the shield at the back

part, and depressing the breast-plate at the same ;

the first being accomplished by the mere relaxation

of the muscles at that part, and the last by the con-

traction of the same. In short, the two plates work

something in the same manner as the boards of a

common pair of bellows, only they work slowly and

to a very limited extent. The respiration in the

Snuna is performed by the action of the ribs, tha ab-

dominal muscles, and the tendinous continuations i(
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the sternum, jointly; and in the Batrackia,Vi\i\c\\ have-

no ribs, the abdominal muscles and the integuments

perform the same office. The Chelonia do not appear
to have any other way of taking air into the lungs
than by forcibly swallowing it, because they have no

part in which the mere pressure of the atmosphere
can make a cavity for itself, and therefore they are

really the animals which should be called aigou/cvents,
or "

wind-swallowers," the name which the French

give to the goat-suckers, which are capable of getting
all the wind they want without any effort in the

swallowing of it.

The voice and the temperature of animals both

depend on the respiration, though the voice is modi-
fied by the larynx. In reptiles that organ is simple,
without any epiglottis, though with various ligaments
and muscles to the glottis; and in some, the males of

the bull-frogs especially, there are membranous bags
and cheek-pouches, that serve further to modify the

sound. The loudness of the voice depends on the

force with which the animal can expel the air ; and
as the crocodiles can do this with far more force than

any of the others, they roar or bellow loudly, and
often in the most tremendous key. The Chelonia

have no such power of respiration, and thus their

sounds arc only hissintr and sighing, and these not

very often repeated. Some of the land Sauna utter

a sort of siftling whistle ; while a few, as, for instance,
the common green lizard, have little or no voice of

any kind.

As to the heat of the animals, it cannot be great,
because the heat is in proportion to the action of

the system only. Most of them, however, keep their

temperature a little above the average of the atmo-

sphere in which they live. They are all very- soon
affected by cold, but many of them can bear a pretty

high temperature : not that there is any salamander,

which, like the fabled reptile of the ancients, can live

in the fire, and there only ; but there are aquatic

reptiles in some springs of pretty high temperature.
This endurance of heat is not universal, however ;

for the common frog cannot live in water so warm as

the blood of a healthy human body. The change of

temperature which takes place during the paroxysms
of excessive activity, in those which can be power-
fully excited, has not been examined ; and yet it is

a point the settling of which would be of much use

in clearing 'up the doctrine of animal heat, about
which there are still many things not quite satisfac-

tory, notwithstanding all the theories that have been

prepared, and all the words that have been written

about it.

Closely connected with the vital system in reptiles
is their power of passive endurance, and that of

reproducing lost members. The first of these is of

no inconsiderable value in throwing light on the

relation between the laws of dead matter and the

laws of animal life ; and it is not a little satisfactory
that the peculiarities of reptiles in this way extend to

chemical action as well as to the action of mere

temperature. Analogy would lead us to conclude
that this ought to be the case ; but a conclusion
from analogy is always more satisfactory when we
can substantiate it by direct evidence.
We must not understand that it is in its yielding

to'the general laws of nature, that an animal suffers

injury, disease, or death, from those laws, but exactly
the reverse. For, if an animal could be so formed as

instantly, and without effort or resistance, to obey all

those laws in all their changes, they could have no

injurious effect upon it. The only instances which
we have, even of inanimate matter, as in perfect
obedience to these laws, is in the celestial bodies ;

and as there is no resistance to the law there, there

is no casualty. The sun is not an atom exhausted

by its shining, neither is the planet fatigued by its

career in its orbit ; and could there be any such per-
fect obedience in terrestrial nature, the thing or

being possessed of it, or yielding it, would be totally

exempted from death and dissolution. This cannot,

however, be the case ; because the law of gravitation
to the earth always comes in, claiming and forcibly

taking a portion of this obedience ; and therefore

the obedience to no other law, whether of matter as

such, or of life, can be perfect. Perfect exemption
from these laws has of course the same element of

permanence in it as perfect obedience to them ; and
this is the reason why the immortality of the mind of

man is so clear in itself, and in such beautiful harmony
with the whole system of nature.

Life is, in its very essence, an opposing of the

common laws of matter, whether mechanical or che-

mical ; because the action of life consists in taking a

certain quantity of matter from the common stock,
and applying it for a longer or a shorter time to the

purposes of the animal. It follows from this, by very
obvious and even necessary consequence, that the

more stubbornly the animal keeps the uniform tenor

of its own economy, the more sturdily must it have to

battle with the changes which take place in physical
nature. We have a remarkable instance of this in

the human body, which, as it is adapted to the greatest
number of purposes, we ought perhaps to consider

as the very chcj '-(Teeuvre of animated matter. But,

though the human body can endure a greater range
of temperature than the bodies of most animate, there

is no question that it does so with a hard struggle,
and in all probability it could not do so were it not

supported and buoyed up by mental resource. It is

incalculable to what an extent the mental hope sus-

tains the corporeal frailty ;
for we find that, even

under the most favourable physical circumstances,
if hope becomes extinct, the extinction of life follows

close upon it ; and if the body will not die, the agony
of the mind makes it lay violent hands upon itself.

Yet, notwithstanding all this, and all the resources

which the mental sagacity of man open up for him,
he is more subject to disease than any other animal.

Not only this ; for man is exceedingly liable to be

injured by the chemical laws of nature, and is much
more easily deranged or poisoned than any other

animal of the same size.

The other animals have none of this mental hope
to buoy them up, and therefore they stand upon less

advantageous ground, with reference to the changes
of physical nature, than man does. It may be thought
that their exemption from mental fear is an ade-

quate compensation, but it is not ; for, though there

are a few timid individuals of the human race who

go about mourning and apprehending all the days of

their lives, even when they are in the fullest enjoy-
ment of the bounty of Heaven, and grumbling is of

course the blackest and most criminal of all ingrati-

tude ; yet they are the very few, and not the many,
the casual exception, and not the habitual rule. So

that, upon the fair and philosophic principle, the

irrational animals are in much worse condition for

battling with the laws of physical nature than man
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is. It is true that each species of animal has fewer

of those laws to battle with than man has, and that it is

suited to the circumstances of its locality much better

than so universal a creature as man can be suited ;

but, notwithstanding this, the animal has a disad-

vantage under changes which man does not, and
cannot feel.

In consequence of this, ready obedience to the

physical change is always of great advantage to the

animal ; and this is very clearly shown in the reptiles.

Their gelatinous tissues much more readily expand
under the action of heat than the more elastic tissues

of animals of more energetic systems. The tissue of

the lungs has already been mentioned as having but

little elasticity, and the same may be said of all those

other tissues, for the general character of the animal

runs through the whole ; and there is not a fibre or

vessel in the whole of the working structure which is

not sheathed with this tissue. The elasticity resists

in proportion to its energy, and herein lies the whole
difference of constitutional adaptation between the

reptile and the animal of more active system. The

elasticity resists both expansion and contraction, and
also the irritability of the muscular fibre as such,

while the more superior tissue of the reptile at once

gives way to any of them. sit-in
This variableness of the elasticity of the tissue in

different animals is one of the most important points
in the whole range of animal physiology ; and yet,

strange to say, it is one which the professional
writers upon physiology have almost entirely over-

looked.

It will be observed, too, that this elasticity, though
it must bo regarded as a product of the peculiar
life of the animal, because each animal has it diffe-

rent, according to the nature of its race, yet still it

is in itself a property of matter, and not a function of

life. If the expression be allowed, and it seems a

very allowable one, this same elasticity of the mem-
branous tissue is the anvil upon which the energy of

the active principle in the animal hammers out the

characters of its various actions ; and it would be

just as vain to expect that vigorous action could be

produced with a readily-yielding tissue, as that a

workman could hammer steel into shape upon an
anvil of lead. It is the struggle between the prin-

ciple of action in the animal, and the resistance of

the tissue, which is the real cause both of the greater
heat of the animal and the greater rapidity of its cir-

culation. The flaccid and yielding membrane will

not "show front" to the circulating fluid any more
than it will to anything else, and therefore the fluid

moves coldly on. So, also, the dull and passive
vessel will not contract on the contained fluid and

urge it onward, and therefore it lags and loiters.

Applying the general principle to the reptile : it

is not thrown into a fever by the ardour of the

warmest climate, because the coats of the vessels

above give way to the expansion of their contents.

On the other hand, the vessel yields to the contract-

ing influence of cold, and contracts so as to stop the

circulation, and bring on a dormant state, without

almost any resistance, or. at all events, with so little

that the system of the creature is little injured by it.

It passes into a state of complete repose with very
little unpleasant feeling, and no injury to the system ;

and therefore, as soon as the cause which sent it into

tliis repose has ceased to act, it returns to such acti-

vity as may be natural to it at once, and without

having sustained any injury, or undergone any dimi-

nution of substance, how long soever the time of

inaction may have been. Nay, though it must be
admitted that the point here is not so evident to the

judgment of "
slow-going men," who have but little

of the anvil whereupon to hammer their own metal
into a weldable condition, is not altogether so clear ;

it is probable that this very yielding nature of the

tissue may enable those' reptiles which have the

power of momentary effort of putting on the steam,
as one would say to bring themselves up to the

high pitches of excitement under which they always
perform their greater efforts. We find that the

greater part, if not the whole of them, bring them-
selves up to this by the inflation or distentioi: of

various parts of their bodies, which makes it appear
that the tissue must be worked to a great extent

before it is able to offer the necessary resistance.

Upon the very same principle, the reproduction of

members which have been taken off may be explained.
We know that, even in the human subject, a reduced
action of the system is absolutely necessary to the

speedy cure of wounds or cutaneous lacerations,

however slight. If a wounded person, or any one
who has a diseased part of the skin, is in very full

blood or vigorous action, and especially if under the

influence of any unnatural (and in that case not only

unnecessary, but injurious) stimuli, is reduced by
medicine, or any other cause that lowers the tone of

the system, the healing of the wound or the sore is

sure to begin, and is perfected in no very long

period of time. But if, while afflicted by such a

wround or such a sore, the high tone of the system
shall be kept up, and especially if it shall be increased

by tile incautious use of anything of a stimulating

nature, then the merest scratch may become an ill-

conditioned sore, and that which, in a more quiet
state of the system, would have healed without much

difficulty, may be turned into gangrenes that will

ultimately occasion death.

It really does appear, therefore, that this doctrine

of not working the system too hard is one of the

most important in the whole of th:it science which has

for its object the promotion of health and long life

in animals, whether rational or irrational ; and the

more energetic, and therefore the more valuable the

animal is, the more necessary it is to attend to these

particulars. In the case of every animal, and of

course of man among the rest, there is a point beyond
which heat or cold, or any other kind of physical

action, cannot be borne. It is true that there is no

absolute place for this point even in the case of the

same species, nor do we in very many cases know

why some individuals have more power of endurance

either way than others ; but this does not in the least

invalidate the general principle.
The reason of the difficulty of healing a wound or

a sore, under strong excitement of the system, is, that

the increased and turbulent circulation, restrained by
the resistance of the parts which are yet sound, is

thrown upon the weak or lacerated part, and destroys
the healing action which, in a more moderate and

healthy state of things, would be successfully going
on there.

We can, without much difficult}', apply this to the

case of reptiles, so as to see why they should have

that power of reproducing a lopped member which is

denied to animals of more vigorous system and more

rapid circulation. There is, however, a preliminary
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point to which it is necessary to attend, as it helps to

throw light upon the more obscure one. If the body
is wounded by an instrument, or injured by any virus

which is not the production of a vertebrated animal,
and we may say not of the mammalia, to which, as a

class, the human body belongs, then the wound
closes ; and though it leaves a scar, more or less con-

spicuous according to the nature of the wound and
the mode of treatment in the curative process, yet
there is no absolute diminution of substance ; but, on
the contrary, the scam of the scar often stands higher
than the rest, as if there had been an accession of

new substance produced by the injury. But, on the

other hand, if a virus, originating in an animal of the

same genus, or even the same class, inoculates the

body, so as to occasion an inflamed and suppurative
sore, there is always a certain destruction of sub-

stance, the loss of which is never again supplied.
The simplest case to which we can refer is that of

a scrofulous ulcer, such as very often breaks out on
the lower jaw of persons who inherit that very un-

pleasant malady, but who, in consequence of the

very fact of inheriting it, appear to have the system
more excitable, and in a state of more constant ex-

citement than those in whom the body is sound and
free from all hereditary taint. This local outbreak

of scrofulous affection maybe simple, or it may be

severe ; but, whether it be the one or the other, if it

cotnes to a head and breaks, there is a pit or indica-

tion of the destruction of substance left, which is

never obliterated or rilled up, but which remains
with the individual for life. The only other instance

which we shall mention is one of foreign inoculation

from an animal of the same clas?, though from one of

a very different genus and order, namely, vaccination,

originally produced by the matter of a particular dis-

ease on the udder and teats of the cow, though now
transferred from <me. human being to another. I

this takes effect, the scar which is left in the arm, the

usual place to which the virus is applied, the bottom
of the scar is always honey-combed, as if portions of

4he substance had been eaten away by the virus ; and
if this appearance does not remain after the place has

been completely healed, there, to a certainty, the

vaccination has not taken effect.

Now, it follows, as proof of one and -the same

general law, that if the body of an animal, when ino-

culated with a virus which occasions an unusual

action of the system, prevents that restoration of a

small quantity of local matter which would have
been restored to the full if the action of the body
had been in its usual state ; much more must a

system of circulation, which is naturally very slow,
admit of the reproduction of a member which could

not be reproduced with a system of greater activity.
Therefore we are to attribute this curious reproduc-
tive power in reptiles to their slow circulation as the

immediate cause ; though, carrying the matter a
little farther, this again resolves itself into the readily-

yielding nature of the tissue, and the gelatinous
nature of the whole soft parts of the body.

These reproductions of parts have been seen in

natural cases, and they have been brought about, or

rather, scope has been given for the bringing of them
about, by some of the most scientific and careful

enquirers into the animal economy, such as Spallan-
r.ani, Bonnet, and Blumenbach. The experiments
were; made on the nimble lizard and the water-newt,
aud they were performed both 011 the limbs and the

tail. Very soon after the separation of the part
there is an effusion of blood, though a very slight
one, as might be expected from the comparatively
small quantity of blood, and the closeness of the
circulation in these animals. The wound soon heals

without any external application, or even the pro-
tecting of it from the action of the air, which does
not appear to retard the healing process in these
animals of slow circulation. Soon after the hcal'intr,

the new member begins to sprout, and grows to the

proper form and size in a longer or a shorter time,

according to the nature of the animal, though, for a
considerable time, the new member looks much
more delicate than those which the animal possessed
from the beginning. This power of reproduction is

not confined to what is called the extremities, as, for

instance, the tail and the limbs, for it extends also to

the most delicate and nicely-formed of the organs of

sense. Blumenbach dissected out the eye of a water-

newt, which was, in due time, replaced by a new eye
as perfect in all its parts as that which had been
removed.
The external coverings of reptiles are also worthy

of attention, as they are peculiar, and differ not from
those of any other of the vertebrated animals. This,
as in other vertebrated animals, consists of three parts :

an epidermis, or cuticle, or scurf-skin ; a derwis, or

cutis, or true skin : and a rete mucomm, or mucous
tissue.

The two more internal of these do not differ very
much from the same integuments in the other ver-

tebrated animals, excepting perhaps in some of the

Batrachia, as for instance the frog and the toad, in

which the cutis is attached to the parts underneath
at only a few points, and loose like a sack at all other

places. This is not, however, peculiar to this batra-

chian reptile ; for we find instances of it in other

classes of animals, as for instance in the gannet
among birds (see the article GANNET in this work).
The object of this general detaching of the skin

from the parts under it, except at a few points, which
serve as ties or anchorings to keep it from shifting
from its proper place, appears to be that the skiu

may admit of inflation by the introduction of air,

without disturbing the economy or action of the other

and more essential parts of the animal.

The epidermis, or cuticle, is much more varied in

its appearance and appendages ; and these are among
the means used for distinguishing them. The horny
prpductions of this part, to which the names of scales

or shells are given, are productions from the exterior

of the epidermis, just in the same manner as the hair

and fur of mammalia, and the feathers of birds.

None of them, however, are true shells, or even

crusts, such as occur in the shelled mollusca and the

Crustacea ; for they consist of consolidated animal

matter, without any salts of lime ; and they are al-

ways external of the epidermis, and not within it, as

are the shells of the mollusca. Of these the most
remarkable are the horny coverings of the Chclonia,

which are known as "
tortoise-shell,"

"
turtle-shell,"

and other names, according to their quality, which

depends upon the species by which they are pro-
duced. Though we say that these productions are
"
horny," as distinguished from bones and shells, both

of which have the carbonate or the phosphate of

lime, or both, in their composition, we must not con-
found them with the form which is found in the

horns, hoofs, and claws of the mammalia, and in the
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beaks and claws of birds, or in the nasal armature of

the rhfuoceros. All these are oF a substance very

nearly of the same nature as hair or feathers, and

always of a h'brous texture, capable of being divided

longitudinally into threads or fibres. All the ap-

pendages to the mammalia, and generally also to the

birds, are much more easily split longitudinally than

they are divisible in the cross direction. This is per-

haps more strikingly the case in the nasal horns of

the rhinoceri, than in any others ; but it holds in all

of them that can be considered as the products of an

epidermis capable of producing hair or feathers under

other circumstances. The same character holds in

the plates of baleen, with which the mouths of the

whalebone whales are armed all clearly showing
that, if the general habit of the class of animals is

to produce a detached fibrous covering, that Covering
when it comes in solid portions will follow the same

general law. It must not be supposed that the

broad antlers of the hinds of deer are an exception
to this, for they are really not horn, though they are

called "horns:" they are bone, the produce, not of

the epidermis of the heads of the animals, but of the

bones of the same.

There is not the slightest tendency to the produc-
tion of hair, wool, or any other fibrous matter in the

epidermis of any of the reptiles ; and, therefore, the

appendages to their skins, w hether they be great and

strong plates, as in the Chelonia, or scales of various

sizes, as in the different genera of the Sauria, are

never of a fibrous structure. They have various de-

grees of hardness and tenacity ; but they will break

nearly equally in all directions, and they are not sub-

ject to those markings by the application of heat

which apply to true horn. This, besides its beauty,
is one of the recommendations of tortoise-shell as a

material in some of the ornamental arts.

But it must be admitted that even in the Chelonia

the solid plates are produced rather from the cutis,

than from the cuticle ; for although the body within

them is invested in a very perceptible cuticle, there is

also another fine membrane without ; so that, if the

expression may be admitted, the shield and breast-

plate of these animals are produced between the

folds of a sort of double epidermis. If the matter,

which we call the shell, is very strong and compact,
as it is in the greater part both of the land tortoises

and the sea turtles, then the membrane over it is very
thin, and apt to be obliterated ; but, if what we call

the shell is of a weaker consistency, then it is covered

with a tough and strong leathery envelope ; and it is

not a little worthy of remark, that the turtles which
have this soft and pliable shell and leathery covering
are by far the most active and ferocious of the whole
order.

In most of the Sauria there is the same complica-
tion of the integument. There is one epidermis in-

vesting the true skin ; upon this there are scales or

horny tubercles of some kind or other, and over these

again there is a second epidermis. The crocodiles

and some others have broad horny plates, and others

have the scales distributed in bands, variously dis-

posed on the different species. The Batrachia, in

general, have the skin soft, and without any horny or

scaly appendages ; and although the old and foolish

fable has it that there is a hard substance in the en-

velopes of the head of the toad, which has great
medicinal virtues, the saying, like many others of the

same sort, is totally without foundation.

In the Sauna there are often very powerful muscles

immediately under the skin which can produce con-

siderable motion in that, while they show the close

connexion which it has with the parts underneath.
In the Chelonia, both the shield on the back and the

breastplate on the under part, consist of a number of

pieces, which contribute much to the strength of the

whole. These, in some cases, touch at their edges,
and, in others, they overlap. The shield or upper
defence is the more perfect of the two. It consists

of a separate row of plates or separate pieces, more
or less firmly attached to each other, which form the

middle or central part, along the mesial line of the

vertebra1
. Immediately in contact with these at the

sides there are others, which with them make up the

disc of the shield ; and external of these there are

still others which compose the margin, and approach
the sides of the breastplate. This shield on the back
of these reptiles is united to the breastplate on the

under part only at the middle of the sides ; and

separate at the fore and hind parts, for the action of

the head and fore paws at the former, and for that of

the tail and hind paws at the latter.

It does not appear that, under any circumstances,
the Chelonia ever change the coverings of their bo-

dies ; but the Sauria and Batrachia do, especially
when they are in the young state. In them, how-

ever, the old skin is not cast at once, as it is in the

Ophidia, of which we shall speak in another place ;

for it comes off gradually in patches, and the animals

are not so much weakened by the operation as those

are which moult the entire covering at once.

The mode of reproduction in animals, and the

number of their young, are points of great importance
both in understanding their own physiology, and in

tracing their connexion with the rest of nature.

Reptiles of all orders are in two sexes, without her-

maphrodites. All the Chelonia, Sauria, and Batrachia,
with the exception of the salamanders in the latter

group, are oviparous ; and the number of their eggs
in a season may much exceed those of birds. They
do not, however, pay much attention to the eggpi
after they are extruded ; and, therefore, both eggs
and young fall a prey to many enemies. The eggs
of the Chelfmia and Sauria resemble the eggs of birds,

only there is much less lime in the shell, and the

white is gelatine, not albumen, so that the eggs do not
boil hard. The eggs of the turtles are much es-

teemed as food, and those of the crocodiles are said

to be nutritious ; but they have a musky smell. All

reptiles which are produced from "eggs with a firm

covering come out of the shell in the same form which

they are to preserve during their lives ; and it does
not appear there is the same limit to their subsequent
growth as is found among mammalia and birds. The
Batrachia undergo a metamorphosis, and some ofthem
have curious modes of bringing the eggs to maturity,
an account of which will be found on looking back to

the article FROG, in this work.
We have already casually alluded to the readiness

with which all reptiles yield to a reduction of tem-

perature, and pass into the hybernating or dormant
state. The readiness with which they pass into this

state, under comparatively little reduction of tempe-
rature, is a great advantage to them in the way of

preservation. The effect of reduced temperature,

equally affecting all its body, and accompanied by
abstinence from food, is to produce a tendency to the

dormant or hybernating state in every animal ; oiJy



11 E P T I L E. 557

the longer that the animal can resist, it receives the

greater injury from the change of state, and, conse-

quently, has the less chance of awakening to life ;

in as far as evidence on such a subject can be col-

lected, we believe it may be said that the first symp-
tom of a fatal nature, which occurs to those who

perish in the snow, or are recovered when they have

nearly perished, is a heavy sleepiness, from which

they become at last quite unable to keep themselves

awake. If only a small portion of the body is ex-

posed to this extremity of cold, while the rest of it is

kept comparatively warm, then the action on that

part becomes a topical disease, which ends in the

destruction of the part. This resistance in the whole
or part of the body is clearly owing to the natural

elasticity of the membranous tissue, which cannot,

without long and severe action of the cold, be made
to contract the vessels, so as to stop the circulation.

In reptiles the necessary vascular constriction is pro-
duced by a very slight degree of cold ; and thus they
are not in the .least injured by it. Several of the

mammalia also hybernate, of which the bats are,

perhaps, the most remarkable instance ; for in cold

countries they disappear for nearly as long a period
of the year as reptiles do in temperate ones.

When there is little or no difference of seasons all

the year round, there is no necessity for the hyber-
nation of reptiles ; but whenever there begins to be
a perceptible difference, hibernation is sure to occur.

In North America the reptiles hybernate as far to

the southward as the shore of the gulf of Mexico,

though some part at least of the vegetation there is

of a tropical character.

Each species seeks a peculiar retreat in which to

pass the season of temporary death. The aquatic
Cheloma bury themselves in the mud ; and the land

ones in the earth, the crocodiles bury themselves in

the sand or other banks ; and the Batrachia hide

themselves in holes, or seek the mud under water.

The progress of this is gentle and gradual ; but the

state itself, however, in the severe weather, very com-

plete. Nothing will rouse them but the application
of heat ; and that application must be gradual, other-

wise the consequences are injurious, if not fatal.

While they are in the depth of their hibernation,
the suspension of all the animal powers is as total,

though of course not so final, as if they were dead.

No mechanical action and none of the ordinary che-

mical actions have any effect upon them. They may
be torn, cut to pieces, burnt with acids, or acted upon
in various other ways, without showing, by motion or

in any other way, that they have the least feeling of

what is done to them. Whether, by unequal expo-
sure to the cold, which many of them must expe-
rience, particulitr members of their bodies are liable

to suffer, as certain parts of the human body do when

they are frost-bitten, has not been very clearly as-

certained ; but it is probable, and may be at least oue

of the uses of that reproduction of parts with which

they are endowed. We believe that a seasonal state

of dormancy takes place in all or in most reptiles,

whatever be the temperature of the country in which

they are found, and that it is, in all cases, a total

repose, not attended with the slightest diminution of

the weight or impairing of the strength of the ani-

mal. When the proper action of external nature

comes round they again gradually awaken, and re-

sume all their functions as if nothing had been the

matter, but rather us if they were refreshed by a

sound and long-continued sleep. As this seasonal

repose, which reptiles enjoy, is complete rest to the

whole of their system, whereas the sleep of other

animals is rest to the system of sensation only, and
not to the vital system, the reptile has the advantage
of the other animals, and awakens much in the same
condition as a creature actually new.
What we have stated are the leading facts in the

structure and more general habits and action of the

three orders to which our consideration has been
directed. Though they vary much from each other,

and cannot be said to follow any one class and pre-
cede another, in anything like a regular chain of

being, yet they follow the general type of the quadru-

ped, or animal with four limbs, to whatever purpose
those limbs may be applied, until it appears to merge
in the type of the fish, in which class the form is gra-

dually obliterated.

Having done this, we shall now very briefly notice

the remaining order, the Ophidia, or snakes and ser-

pents, which do not properly range with the others

in the structure of their bodies, although they clearly

belong to the class of reptiles. They stand in the

same anomalous relation to the general class of rep-
tiles as the marsupial animals do to the common
mammalia, only the anomaly in these is in the mode
of reproduction, while in the serpents it is in the

general structure of the body. There is another

circumstance worthy of notice before we proceed to

the outlines of the structure ; and that is, that most
of the serpents, which retain within the integuments
slight rudiments of extremities, chiefly of anterior

ones, the mode of production is simply oviparous,
like that of the Sauna, while in the poisonous ser-

pents it is ovoviviparous, as it is in the case of the

salamander among the batrachian reptiles ; but there

are none of the Qphidia which have the same mode
of reproduction as the more typical Batrachia, the

common frog, for instance.

To detail the general form of a serpent would be

superfluous. It consists of a head, a body, and a

tail in one lengthened bone without any extremi-

ties, though there are sometimes membranes to the

head or neck, which admit of being inflated at the

pleasure of the animal, which inflations appear to

answer a purpose in the economy of the animals

having them, to which we shall have occasion to

revert.

The skeleton is simple in them, consisting chiefly
of the skull, the spinal column, and the bones of the

head. The skull is small, as in the other reptiles, and
the brain is also small and very imperfectly developed,
so that the idea of a serpent of any kind being the

emblem of wisdom or cunning is without foundation
in the nature of the animal. The mouth is the chief

organ for taking the food in all serpents ; and it may,
in every case, be considered as a prehensile instru-

ment, and not a killing or wounding one. The bite

of a serpent, considered merely as a mechanical ope-
ration, cannot be regarded as very formidable, even
in the case of the largest and most powerful of the

order, though the action of the poison-fangs, which is

a mere puncture and not a bite, not necessarily draw-

ing blood, is often of the most deadly character, and
it is at all times painful and dangerous, especially if

the animal upon which it is inflicted has a diseased

habit of body.
The mouth being thus a seizing and swallowing

mouth, and not in any respect a mechanically wound-
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ing or masticating: one, is of course constructed in all

|

its parts for the work which it performs, and being
so, tends to disqualify it for performing the opposite
kind of work. The under ja\v, as in birds, is made

up of two maxillary bones ; and these are not articu-

lated upon the bones of the head as in the mammalia,
or on the upper jaw as in the crocodile, but upon an
intermediate bone on each side, resembling' the os

quadratum in birds, both in situation and in use.

The union of the upper jaw with the cranium, though
not an articulation, is very loose in all the species ;

and, in some of those that swallow large prey, it has

nearly all the flexibility of a Joint; and, as the ten-

dinous or lieamentary connexion is flexible every
way, even this jaw is capable of twisting motions.

This flexibility at the junction of the upper jaw with

the cranium may be considered as serving fully as

much in removing the skull and its contents out of

the way of any very large prey which the animal

may have to swallow, as in merely widening the

gape, for which the organisation of the jaws them-
selves is abundantly sufficient. In the most remark-
able of the swallowing serpents, the great python of

south-eastern Asia and its isles, the mastoid extends

backwards very considerably in rear of the articula-

tion of the head with the neck, and to such a distance

that there is twice as much length behind the orbit

of the eye as there is between that and the inter-

maxillary bone at the point of the muzzle. To the

under side of the extremity of the mastoid, the os

quadratum, or trunk bone (caisse), is articulated, the

articulation being on the same part in the orbit, when
the jaws are in a state of repose. In this state the

os quadratum stands in a perpendicular direction, and
the lower jaw is articulated to its under extremity.
The bone is not so long in proportion in the python
as in some other serpents, but it is, and indeed all the

bones of the mouth and jaws are, very strong. Each

jaw may thus be said to be articulated upon one

extremity of this connecting bone, so that while the

lower one opens forward or downward upon it, the

upper one moves forward and upward. The opening
of the mouth is therefore extended to the full measure
of both jaws, together with the two connecting bones,
which furnishes a gape of very large dimensions.

About one-half of this vast circumference is margined
with very powerful conical teeth, considerably bent

backwards and a little inwards, but with the short

points a little round, so that they the more readily
take hold of any substance. In the lower jaw there

is only one row of these teeth, but in the upper there

are teeth on various parts. There are four small

ones on the intermaxillary bone ; fourteen in each

side, in the external row in the maxillary, and three

small ones in the anterior part within these, as a
second row. Then there are six on each of the

palatal bones, and eight on each of the pterygoids,

forming a continuation which reaches very nearly to

the opening of the gullet, which opening can be ex-

tended to the full width opened by the circle of bones
in the mouth, when brought to a plane, which is of

course the position in which they form the most

ample circumference. There are thus altogether one
hundred and four teeth in the upper jaw, and there

are thirty-six in the lower, making in all one hundred
and forty teeth, and teeth of a very formidable cha-

racter in the way in which they are intended to act,

in the mouth of this mighty monarch of the pestilent

swamps of the oriental isles. Of its other power,

that of crushing very strong animals in its folds, we
shall speak afterwards.

In those serpents which kill by poisoning, the me-
chanical armature of the mouth is of a less formidable

character, though in them also the gape is of large
dimensions for the size of the animal. The rattle-

snake will serve as an illustration of these. The
mastoid is rhuch smaller than in the python, and the

articulation of the os quadratum is not farther back
than that of the head. That bone is long and slen-

der, and in a state of repose inclines backward at its

lower extremity. The under jaw is longer than the

upper, and considerably bent, with the concavity
upwards. The palatal and pterygoid bones of the

upper jaw are bent in the contrary direction.

The only teeth which appear fully developed in

the upper maxillary bones are the poison-fangs, one
on each side near the anterior part of the bone ; but

there are others behind them, at least in some cases,

which could take the place of those in the event of

their being broken or lost ; these are hollow, with

openings near the points, from which the poison is

discharged. When the animal is in a state of repose
these deadly weapons are concealed in folds of the

integument. They are not, however, folded down

by an articulation on the maxillary, for they are firmly
set in that bone, and indeed could not act so well

were they jointed at their roots. The short maxilla-

ries in which they are inserted have a motion on the

transverses ; and two muscles, which have their

origin on the other bones of the jaw a considerable

way backwards, are inserted into the upper part of

the maxillary, so that when they contract they turn

the bone by pulling the upper part of it, and the ad-

vance which this causes elevates the poison teeth, or

fangs as they are called. The same muscles pass
one on each side of the poison bags, and compress
them at the same time that they elevate the fangs.
The pulling back of the upper part of the head of

the bone also shortens the poison duct, and thus

enables it to give way, by an enlarged diameter, to

the passage of the virus, thus these serpents always
infuse their poison into any wound which they make
with their fangs, as the very same muscular apparatus
works both the fang and the poison. The transversal

bones, which are very long in these animals, have a

bend upwards, so that they are out of the way of the

poison apparatus : and the bend downwards of the

palatal bone at the middle part conduces to the same

purpose, by preventing any thing against which the

roof of the mouth may press from interrupting the

flow of the poison. The increased depth necessary
in the anterior part of the maxillary, for allowing the

fangs to be lowered and raised, gives more apparent
size to the muzzle in the poisonous serpents than is

possessed by those which are not poisonous. The

swallowing teeth of these serpents are few and of small

size, as compared with those of the species which

have no poisoning apparatus. They in general con-

sist of a single row of small teeth on each side of the

lower jaw toward the front, and another row on each

of the palatal bones ; but there arc none on the

intermaxillaries or the pterygoids ; and, with the

exception of the poison fangs, the mouth is not a

formidable one, either in the strength of its bones, or

the number, size, and character of the teeth with

which it is armed.

A question has sometimes been raised as to the

use of these poison-fangs iu the economy of the ser-
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pents which have them, whether they are to be con-

sidered as principally intended lor killing the prey
on which the animals i'eed, or for defences against
llicir enemies. Some have thought that they are

principally of a defensive character, but this is con-

trary to the general analogy of nature, and also to

the appearances of the particular case. Poisonous

serpents are all, without exception, carnivorous ; and,

according to the accounts, which, though they may
be exaggerated in many points, are surely not wholly
fictitious, their prey is much more alarmed at their

appearance than the prey of other serpents more

powerfully armed in the way of teeth, and also of

greater activity. But it is a pretty general law of

nature that no carnivorous animal is furnished with

any organs, the primary use of which is that of de-

fences, or even weapons of war : talon, teeth, or fang,
whatever the weapon may be, its leading use is

always of a predatory character, and the grand pur-

pose which it. serves is invariably the feeding of the

animals. No doubt such animals do use their wea-

pons in warfare, both on the defensive and in the

offensive ; but this is a secondary use of them, not

essential in the economy of the animals, and not re-

sorted to for any occasion, unless it is absolutely

necessary. The animals which have defences that

are not of essential use, or of any use to them in their

feeding, are animals which are preyed upon, and not

preycrs. In most of them too their weapons are

used more against their own species than against
enemies. The males of almost all the horned animals

fight with each other in the rutting season ; and in

the elephant the tusks are not. even the grand means
of vanquishing an enemy. Making a lurch on the

enemy, shaking him oft' by the action of the subcuta-

neous muscles, and trampling him to death after his

fall, are the chief modes of defence with the elephant.
But if animals which, both from their nature and

their haunts, are very much exposed to enemies,
have not defences absolutely for their protection,

why should we suppose that these should be given
to rattlesnakes and other poisonous serpents ? From
their haunts and their habits, they are among the

animals that have the least chance of annoyance
from any enemy save man. The greater part of

their time is spent in the fastnesses of bushes, brakes,
and other covers, where enemies are not very likely
to reach them

; it being understood that birds, and
not mammalia, are the principal enemies of the

serpent tribe. The idea that the deadly fangs of

these animals are defences must therefore be aban-

doned, and they must be considered as conducing to

the more humble purpose of enabling them to eat

their dinners, which are few and far between.
It must not be supposed that this is a piece of

merely gratuitous criticism on a subject of no great

importance in itself, for really it involves the subject
of a very mischievous tendency in the study of

natural history. The error lies in this, that there are

really
"
weapons of war," created purposely in nature ;

and this being once admitted, it follows, of course,
that war is a part, and a necessary part, of creation,
and that, as such, it is not only unavoidable, but
natural. Now, no doctrine can be more false or
more mischievous than this. For there are no evils

in nature ; and war is not only an evil, but the very
worst of evils ; and therefore war is not a part of the
law of nature ; it is a direct breach of that law. No
animal but man engages in war as a trade, though

animals do fight ; and man engages in it only in con-

sequence of having' broken the law of nature (as
given to him), and become wicked.
The use of weapons against their own species,

which we find in various animals, though it does not
in any way conduce to the feeding of the individual,
as the use of the weapons of predatory animals always
does in their natural and original exercise, must not
be supposed to conduce nothing to the advantage of
the species. It is the males of such animals that
are pugnacious ; and it will be found that the very
pugnacious ones are invariably polygamic. The
purposes of it seems to be the preserving of the race
in the very best condition as to the size, strength,
and vigour of the successive generations. We know
that, in the case of hybrid animals, the form, the

size, and the strength, follow after the male parent ;

and the breeders of domestic animals know this to be
the fact, and rest upon it with practical advantage.
It is by proper attention to the males that the breeds
of our domestic animals have been so much improved
since breeding became a science. On the other

hand, where no attention has been paid to the good
properties of the males, the breed has become sta-

tionary, and in many cases degenerated. The pug-
nacity in wild nature, in consequence of which the
more powerful male drives off all the more feeble

ones, appears to answer, in wild nature, merely the
same purpose as the skill and attention of the breeder
answers in art. Such wrong notions of the use of

organs, as that which we have been endeavouring to

expose, tend greatly to spoil the useful information
which we can so copiously obtain from the rational

study of animated nature.

The poison is very much of the consistence of a
solution of gum, to which substance it bears a resem-
blance in its general properties ; but whether the

poisonous nature of it is owing to the presence of a

poisoning ingredient, or arises from the mere compo-
sition of the entire substance, it is not easy to say,

though we know that (here are some chemical com-

pounds which are quite harmless when the several

ingredients are in one proportion to each other, and

deadly poisons when that proportion is different.

The virulence of their action,however,is not destroyed
by their being dried, which is a proof that the deadly
part is diluted in order that it may flow more easily

along the duct and the fang. It might therefore be
used to poison weapons, in the same way that com-

pound poisons are used by the inhabitants of warm
countries. In the vegetable poisons it is now gene-
rally understood that the deadly part is an alkali,

and it is possible, but not hitherto fully established,
that the same may be the case with the animal

po'sons.
Whether the coincidence is accidental or not we

pretend not to say ; but it is a coincidence worthy
of remark, that the places of the world in which the

inhabitants are most in the habit of poisoning their

weapons both for the chase and for war, are also

those in which the poison of serpents is the most

deadly, and the vegetable poisons the most nume-
rous and virulent. The rich and warm parts of

tropical America, and the oriental isles, are the re-

markable places for all the three ; and we believe

there are few places containing naturally a very poi-
sonous reptile in which a poisonous plant may not

also be found.

Poisonous serpents vary in their deadliness with
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the species, the condition of the aiiimul at the time of

its infusing the poison, and also with the part of the

body upon which the wound is inflicted. If the poi-
son is introduced into a vessel of any considerable

size, death, even in a large animal, very speedily
ensues, especially if the reptile is in a very healthy
and vigorous condition, and has not been using its

fangs for some time previous. A puncture in a part
where there is no large vessel is not so speedily,
mortal, but it is attended with far greater pain and

suffering to the unhappy victim. Even if there is a

recovery from an inoculation of this kind, very un-

pleasant symptoms are felt for a considerable time

after the accident.

As the consequences of these inoculations are

often of the most distressing kind, and valuable lives

are often perilled by them in a moment when such a

casualty is the least apprehended, remedies for them
have always been highly desirable, and many have
been proposed. Such as are always at hand, and can
be promptly and easily applied, are of course the

most valuable ; because the poison gets so soon dif-

fused over the system, so as to defy not only all local

but all genera! means of relief, that the utmost expe-
dition is necessary. It has been proposed to cut

down upon the part to a greater depth than the fangs
have entered, and to cut freely. Then instantly upon
the incision being made, to apply the mouth and suck
out the natural fluids and the poison together. In

preparing to do this it is much more valuable to divide

the veins and other returning vessels than those

which carry the fluids from the centre of the system,
because it is by the former that the poison most

speedily reaches the vital parts and affects the whole

system. The sucking may be performed without any
danger, if no part of the interior of the mouth is

wounded, for these animal poisons are perfectly harm-
less when applied to the unbroken integuments. If

there were no sore or broken skin upon the hands, we

might wash them in the poison of the most deadly

serpent with as much safety as (hey could be washed
in water. . Another topical means of preventing the

poison from getting into the system is to bind

the part so firmly with a ligature as to cut off all

connexion between it-and the body. Of course this

can be adopted only when the bitten- part is one to

which a ligature can be applied, and unless the ap-

plication is instantly made it has but little chance of

success. In extreme cases, however, it is desirable

that every remedy which has the slightest chance of

success should be applied. Ammonia has also beqn
recommended both externally and internally ; in the

latter case to bear up the system against the feelings
of horror and prostration which the poison produces.
Caustic potass has also been recommended as a topi-
cal application ; and many vegetable substances have
been recommended as specifics. But there is some
doubt as to the efficacy of any or of all of those, as

the precise mode in which the poison acts upon the

system, is not known. The subject is, however, one
of very great interest, and information respecting it,

obtained from experiments skilfully made and faifh-

fully reported, is very much wanted the more so

that, in the vulgar opinion, the subject has been in-

vested with horrors which certainly do not belong to

it, bad as it is in itself ; and there are probably many
who die of the bites of serpents from the mere force

of the belief that no one who is so bitten can re-

cover.

The next part of the structural character of ser-

pents which draws our attention is their mechanical

action, whether considered as merely conducing to

locomotion, or as one means of securing and over-

coming their prey. The first thing to be considered
in this is the very peculiar structure of the vertebral

column, which, in it? articulation, and in the mode in

which the ribs are attached to it, is different from
that of any other animal.

There is a resemblance in the species of all, but the

most perfect form is found in the great crushing ser-

pents, which kill their prey by compressing it in their

folds. The articulation of the head with the body is

by means of a single tubercle, but this tubercle has

three distinct articulating surfaces like an irregular

pulley, and therefore, though it lias a very free lateral

motion ; it has but little in any other direction. The

posterior extremity of each of the vertebra; is formed
into a rounded head, from which springs the main

body of the vertebra, increasing in diameter, and ter-

minating in a shallow cavity, which receives the

round head of the one preceding it. From the neck
of the round head of such vertebrae as have ribs at-

tached to them, there spring two lateral processes, one
on each side, which curve outwards and a little down-
wards and increase in diameter as they proceed, each

ending with a double tubercle placed longitudinally ;

and to this the cavity of the rib is applied. Upon
the dorsal aspects of the vertebrae there are also short

spinous processes which afford points of origin and
insertion to the dorsal muscles. The ribs are awl-

shaped and tapering to points, and very strong and
elastic for the quantity of matter they contain. They
do not meet each other on the under part of the body,
neither are they in any way united to a sternum, for

there is none. Each pair, for there is a pair on each

vertebra, are united at their points to the two extremi-

ties of one of the scuta or shields on the under part
of the body ; and as the ribs are articulated by cavi-

ties on the tubercles of the lateral processes, and are

furnished with a curious array of five differently

shaped sets of muscles, they admit of a very great
deal of motion. The first set of these intersected

muscles pass obliquely from one rib to the next.

The second pass over two ribs, and unite the external

ones of each four in a direction nearly parallel to the

spine. The third set also pass over two ribs, and
unite the external ones of four, but they pass very

obliquely from near the articulation of the one to near

the point of the other. The fourth set pass over one

rib, and unite the first and last of these in nearly the

same direction as the second set. The fifth set unite

rib and rib in a direction parallel to the spine ,

they are very numerous, and extend between rib and

rib something in the same manner as the rounds of a

ladder.

These intercostal muscles alone form a very com-

plicated apparatus, and are capable of producing
more motions than it would be very easy to count.

When to these we add the muscles which are in-

serted upon the spine itself and its dorsal processes,
we are constrained to admit that there is not in the

whole of animal nature, wonderful as many of the

structures are, any piece of mechanism superior, and

few equal, to that of the spine and the ribs of a ser-

pent, with their apparel of muscles. The bones too

are articulated in such a manner as to give the fullest

latitude of action to this very complicated but very
beautiful mechanism.
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The number of processes to which ribs are articu-

lated vary in the different genera. In some they are

as many as two hundred, or even more, and as far as

they extend may be considered as the body of the

reptile. The vertebrae of the tail are without pro-
cesses for the ribs, as there are of course no ribs there.

The processes on the dorsal aspect of that member are

also more simple and more uniform in their shape than

those on the dorsal aspect of the body. They are little

else than simple tubercles in all the species, while those

on the back are at some distance apart in the crush-

ing serpents, and nearer to each other in the poisoning
ones. The ribs may be considered as a sort of legs
to the reptile, and the plates or shields on the belly
as feet ; but before we can explain the action of

them, we must say something of the covering of the

body.
The power of action in the muscles of those ani-

mals is as wonderful as their structure. They appear
to have to bring themselves up to a certain degree
of excitement before they can act with their full

vigour ; but when they have done this, their starting
into vigorous action is without parallel among ani-

mals. When one of the more powerful crushing

serpents is stimulated by hunger and the sight of

prey jointly, its attack is more like a discharge of

electricity than any thing else. It does indeed take

some time in working itself up to the necessary pitch
of excitement ; but the instant that it has done this

the victim is awakened in its folds in such a way that

one can hardly tell how it is done, even though stand-

ing close by. The gripe of the folds is also tremen-
dous ; for it has the power of tightening them by crawl-

ing along the skin by the action of the ventral plates,
and as, in doing this it has as many points of holding
as there are plates, it pulls and tightens as a rope
would do it' drawn by a powerful engine ; indeed it

does more than this, for it draws in every part of its

length at the same instant. A dead substance which
is thickly set with barbs will work onward in a won-
derful manner. One of the barbed beards of barlev

will very soon get from the waist to the shoulder of

one who is working at that species of grain ; and the

operation of felting, in the making of hats or other-

wise, and the milling of woollen cloths, are other

instances. These are, however, only dead matter,

urged on by mechanical force ; while the creeping
motion by which the serpent strangles its prey, and
even crushes the bones, is a living power which

operates at every point where it touches, and there
is really nothing in the mechanics of dead matter

that can be brought in illustration of it. The power
of what seems to be but a small serpent is very great
in this way, and can crush to death an animal, around
which it appears nothing but a rope of moderate
thickness. It does not fasten indiscriminately, espe-

cially if the prey is large, but concentrates its coils

at that place where their gripe is the most effective

for its purpose. It is probable that the ex-

ertion of griping the prey to death in the folds, con-

duces to the secretion of that slimy matter which
so much facilitates the swallowing of an animal many
times the diameter of the swallower. But we have

already mentioned the extent to which the gape can
be dilated ; and there is hardly any limit to the

dilatability of the gullet.
It has sometimes been said that these crushing

serpents break the bones of their prey by straining
it against a tree ; but it is doubtful whether it would
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not lose much more than it gained by such a means
of assistance. It is in its coiling round and round the

body of the prey, and performing the tightening mo-
tion by means of the scales, that the vast crushing
power of this animal consists ; and if it were to be
coiled round any thing else along with the prey, it is

easy to understand that its force would thereby be

interrupted in the continuity of its action, and conse-

quently lessened in its effect. In the case of small

prey, this terrible crushing power is not put in requi-
sition, the gape is quite enough to make them find

their way to the gullet ; and though it is any thing
but a pleasing sight, it is certainly a curious one,
to see one of these serpents making a mouth for

the devouring of a fowl or rabbit, or any other little

animal.

The reverse of this operation is also a powerful
one ; though it is momentary, and does not partake
of the curious creeping into close folds, which is the

grand part of the crushing. The reversal of the twine
round is the other motion, in which the whole mus-
cles are brought into play, and it is practised bv

many serpents whether they crush their prey, poison
it with the fangs, or simply swallow it. Generally
speaking, the body is coiled up in circular folds on
the surface of the ground, with the tail at the circum-

ference, and the head at the centre, and elevated

above the coils when the animal is alarmed or ex-

cited. It does not at once start from the coil, but

opens its mouth, glares with its eyes, sends out its

pestilent breath, beats the ground with its tail, and
ifiakes a noise with its rattle if it happens to have
one. After it has worked itself into a sufficient de-

gree of excitement, and there is reason to believe
that in doing this both the heat and the quantity of

breathing are brought up to more than the usual

pitch, it makes its spring as if it were an arrow shot
with great force from the bow of its own folds. In this

it is careful not to throw away its effect, which is a
considerable one ; and as it appears instinctively to

judge with accuracy both of the direction and the

distance, it seldom misses. Of course it depends on
the character of the species, in what manner it acts

after it has sprung. If it is a crushing serpent, it

twines ; if it is a poisonous one, it uses the fangs ; and
if it is merely a swallowing one, it darts open-mouthed
upon the prey, and gulps it down upon the spot.

Serpents of this last description generally prey upon
smaller animals in proportion to their own size than
the others do ; and it is also highly probable that the

poisoning serpents swallow their small prey without

making any use of the poison-fangs.
It now remains to notice the progressive motions

of the serpents on their ordinary march, and when
they are not under any extraordinary excitement;
but in order to do this we must previously notice the

covering of the body.
The skin of serpents consists chiefly of two parts

dermis, or skin properly so called, and the epidermis,
or cuticle. The dermis is without any callous sur-

face, is of considerable thickness and great strength ;

firmly connected to the tissue of muscular fibres

underneath, and never cast. This skin is very gelati-
nous ; and, when properly tanned, that of the larger
ones makes remarkably thick, tough, and durable and
excellent leather, only the surface of it has a curious

appearance from the impressions of the scales. The
epidermis is cast every season. The appendages to

this skin consist entirely of scales. There are two
N N
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distinctions as to these scaly appendages, which are

accompanied with differences both in the characters

of the animals and the styles of their locomotion.

Those which have the same kind of scales upon the

upper and the under part of the body, may all be

considered as quite harmless ; and, unless to the very
small prey on which they feed, they are among- the

most innocent and gentle of all living creatures. In

those the ossa-quadrata are articulated immediately

upon the cranium, without the intervention of mas-
toid bones ; and the upper maxillaries are united to

the cranium and the intermaxillaries, so that the width

of their gape is limited. Their ribs also do not in

any way act as legs, so that their progressive motion
is performed by flexures of the body. They are

quick and gliding in their motions, and can in general
move with either end foremost. They advance into

higher, latitudes than the others. They are not in

fact true serpents, but snakes ; and they ought not to

share any part of the suspicion which attaches to the

others. The hard coverings of their bodies are true

scales. Some of them have a third eyelid like the

Sauria, and slight rudimental traces of scapulars and

clavicles, though not even a vestige of anterior ex-

tremities.

The true scales upon all serpents are placed

lengthways, and pointed or rounded at their posterior

extremities, in which they differ from the scuta or

shields which are on the under part of the true ser-

pents. These are placed crossways on the belly, and

attached at the ends to the two ribs, which are arti-

culated on the same vertebra, as already noticed.

They are continued on the under side of the tail,

sometimes only in one row, and sometimes in two ;

and in all the species that have them, these shields

may be considered as answering the purposes of a

sort of feet. When these serpents move at their

full speed, they do it by forming the body into suc-

cessive arches, the scales behind the arch holding on

till the extending of the arch advances the fore part
of the body. In their slower marches they literally

creep along with hardly any flexure, and it is this

which forms their characteristic style of marching.
One of the actions of the muscles attached to the

ribs depresses the anterior part of the shield and

raises the posterior, so that it takes a hold on the

ground. By this mea,ns, also, the anterior edge
of each shield can get on below the posterior one

in advance of it, by which means smother mus-

cular action is enabled to shorten the distance

between shield and shield, over a considerable por-
tion of the under side of the animal. The more that

the distance is shortened, the more the posterior

edges of the shields are raised, and they take the

firmer hold of the surface over which the animal

moves. Thus, by holding on with the hind part

while the fore part is advanced, this curipus method
of walking by means of ribs and shields, instead of

legs and feet, is carried on with great ease, and much
mare rapidly than one who had not seen, it would be

apt to suppose. When the fore part of the body is to be

advanced, the oblique intercostal muscles pull the

ends of the shields upwards ; and when the length of

the under part is to be contracted in order to bring

up the rear of the animal, the muscles, which extend

parallel to the axis of the spine, draw the ribs to-

gether. The celerity with which this creeping motion

is performed is much more considerable than those

who are in the habit, of associating locomotion 011 the

earth with feet only would be ready to believe ; and
t affords a proof of a very general and very 'delight-
ill principle in the working of nature, namely, that

t is of very little consequence what form of organ
is provided for any particular purpose ; for, be the

organ what it may, the labour is always sure to be

done in the best manner, and with the minimum of

exertion on the part of the animal.

The whole of the Ophidia can swim, although some
take the water more readily than others ; and there are

several that live habitually in it. There is, however,
no ophidian reptile that is furnished with gills,

and

entitled, as so furnished, to be called an aquatic ani-

mal. Their mode of swimming is by flexures of the

body, which are chiefly performed in the vertical

plane, or in the cross direction to those of the eel ;

and, as they have no fins of any kind, this is an

advantage to them, as it enables them to ascend and
descend by the flexures of the body alone, which

they could not do if the flexures were lateral, unless

they were possessed of lateral fins to serve them as

means of support.
Considered in its mechanical structure, the ali-

mentary apparatus of all the Opkidia is very simple ;

and the process of digestion depends upon the solvent

power of the gastric juice, and very little on the ac-

tion of the vessels. The gullet and stomach, in the

serpents of large gape especially, have far more capa-

city of distension than those of any other animals,
the wide-mouthed fishes not excepted. The stomach
is little else than an enlargement of the gullet ; and
both have a solvent power. This is necessary, if,

as it is said, the great crawling serpents swallow a

deer, all to the horns, which continue sticking out

from the sides of the gape, until the solution of the

body has proceeded so far that they drop off.

The organs of circulation and breathing are also

simple. The heart has two auricles and one ven-

tricle, and only a portion of that which returns from
the systematic circulation, is sent to the lungs. These

lungs consist of a single sac, having large cells on its

walls, and being situated in the cavity of the abdomen.
The windpipe and the larynx are membranous ; and
thus the animals have no voice but hissing, which
is produced by the passage of the expired air through
the opening of the larynx, without any action of the

membranes of that organ. The hiss accompanies ex-

citement, and corroborates what we have said of the

increase of respiration being necessary to work up the

system of the animal to its full heat. In their pro-
duction some are oviparous, and some ovoviviparous ;

those which have the former habit are more prolific,

and consist of most of the harmless serpents ; and
those which have the last are less prolific,

and belong

chiefly to the true serpents.

Ophidia are all creatures of wild nature, for which
there does not appear to be much place or use after

man begins to cultivate extensively. They accord-

ingly disappear before the progress of improve-
ment, the dangerous ones first, and the others after-

wards. Many of the savage tribes eat their flesh,

which is said to be wholesome and nutritious ; and
there was a time when feeding upon the flesh of

vipers was considered as one of the best means of
j
ire-

serving and increasing female beauty. It is said that,

when man began to eat turtle in those parts of the

world, women ceased to eat vipers; but whether this

did or did not arise from their despairing of carry-

iug on the war successfully with the luxuries of
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the table, the story does not inform us, and the

point is of too grave and deep a nature for our

philosophy.
The classification of reptiles need not occupy

us long-. The four orders of Chelonia, Sattria, Op/ii-

dia, and Batrachia, into which it is usually divided,
are tolerably well defined in their general characters,

though the OpJtidia certainly break the gradation,
which is tolerably regular in the other three.

Of Chelonia there are two sub-orders, Testudina

and Chelonia. The first of these is very numerous
both in species and in individuals, and they are much
more widely distributed over the surface of the globe.

They inhabit the land and the fresh water, both in

rivers and lakes ; but there are none of them in the

sea. They are the animals which are properly called

tortoises.

There are usually reckoned four distinct genera of

Testudina. \.Testudo. With the shield hemispheri-
cal, solid, and covered with plates nearly of the

consistence of horn, but not fibrous. The feet club-

shaped, with five toes on the fore-feet, and four on the

hind ones ; the latter blunt, and all the toes fitted for

digging. They are all inhabitants of the land ; they
inhabit chiefly the warmer parts of the world. There
are about twenty known species, which are formed
into several sub-sections, on account of differences

in the form of the shield and breastplate. 2. Emys.
With five sharp claws on all the feet, and the toes

webbed, so as to fit them for swimming. The shell

hard, the head retractile, and the last plates of the

shield capable of shutting down upon the posterior

margin of the breastplate. There are at least forty
different species of them, inhabiting the water or its

margins, and burrowing in the mud in the season of

dormancy. They are called rnud-tortoises, and some
of them box-tortoises, from the power they have of

closing the shells against each other anteriorly, poste-

riorly, or both. 3. Chelys. The shield cased with

horny plates, the toes webbed and five or four in

number, and the neck contractile. There are about
fifteen species, some of them inhabiting the southern

parts of the eastern continent, especially Africa and
New Holland, and the others the tropical parts ofAme-
rica. 4. Trionys. The feet pectinated, and in general

only with three toes armed with sharp claws. The
shell with a membranous covering, ending in a flex-

ible edge. Found in the fresh waters, chiefly those of

tropical or warm latitudes. The known species are

abont ten in number. Some of the animals of this

sub-order have shells useful for various purposes
in the arts, and the animals themselves ars occasion-

ally kept as curiosities ; but they are of compara-
tively little value. Some of them are animals of very
fierce and predatory dispositions.
The Chelonia properly so called are more interest-

ing and more useful animals, though the species are

fewer in number. They are all inhabitants of the

sea, and the flesh of some and the shells of others

are of considerable value. For a notice of them, and
some hints respecting the former sub-order, see the

article CHELONIA in this work.
The order Sauna are still more numerous, and

some of them are animals of considerable interest,

though more on account of their strength and ferocity
than of their value to man, which is very limited.

There are five families of them crocodiles, lizards,

iguanas, geckos, camelions, and scinks. The croco-

diles are chiefly inhabitants of the water, especially
j

of the larger rivers, and they are found only in the

warm latitudes. They are the most formidable of all

the saurian reptiles, though their power is in the

water, rather than upon the land. All the rest are

slurred over, in ordinary language, under the common
name of lizards, which, however, ought to be restricted

to a few only out of the number. They are land

animals, and some of them are tree animals, climbing
and jumping about with much ability. The flesh of

some of the species is much esteemed as food ; and
some of the smaller ones are of a little use in clearing
habitations from insects. Altogether they are an

inoffensive race ; but many of them are hideous in

their forms, and furnished with crests and datable or

inflatable membranes, which add to their rude and

coarse appearance.
The OPHIDIA, which literally means serpent-

shaped reptiles, have been noticed apart from the

others in a previous part of this article. There are,

strictly speaking, only two families of them ; but one
of the families admits of considerable subdivision, be-

sides the genera of which the several sections of it

are composed. Snakes and true serpents are the

grand divisions or families. The genera of which
their family is composed are not very numerous, and

they are all harmless in their dispositions, though
some of them are guilty of plundering the nests of

birds, and doing other depredations in wild nature.

The true serpents consist of many more genera than

the snakes, and there are many more varieties

among them. Some have the power of going at

nearly the same speed with either end foremost;
some simply swallow their prey, and others crush it

to death in their folds, while there are a very few

that are said to live chiefly upon succulent matter,
and they are the only animals in the order that do

so. Others again are armed with poison -fangs, though

they form the minority of the section of true serpents
in species, and are not proportionally so numerous
in individuals as those which have no poisoning ap-

paratus. Of the poisonous ones, some have no teeth

in the upper jaw-bones properly so called, except the

poison-fangs ; but they have these fangs more com-

pletely developed than the others ; they have also

all the -parts and workings of the poisoning apparatus
more complete ; and, in as far as the infusing of

venom into the punctured wounds made by the fangs
is concerned, they are the most destructive and deadly
of all the serpent race. Their fangs are so formed

that the covering of very few animals is proof against
their puncture ; but fortunately for the rest of the

living world, they are animals of very retired habits,

and seldom make an attack unless they are alarmed.

The rattlesnake and the viper may be considered as

the two typical forms of them ; but under the type of

the viper there are many varieties, some of the small

ones of which are highly dangerous, especially in the

warm countries where vegetable and animal poisons
of all kinds are the most deadly. The poisonous

serpents which have other teeth in the upper maxil-

lary bones, besides the poison-fangs, though not per-

haps quite so deadly in their venom as those which

have the fangs only, are perhaps more dangerous,
because, from there being several teeth on the same

part of the jaw with the fangs, which move along
with that in the same manner as the fangs do, one is

in danger of not supposing that they are poisonous.
All the teeth which are on this part of the jaw are

understood to partake of the nature of fangs, and to

NN2
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be ready to perform the same office, in the event of

any casualty happening to them. Generally the real

fangs are the ones most in advance, though this is

not always or necessarily the case. The fang is, how-
ever, always the largest one, or, if there are two fully

developed ones in the same side of the jaw, the proba-
bility is that they are both capable of instilling poison
into the punctures which they make. Of this sub-

division of the waters not of the fresh water only or

chiefly, but rather of the sea the land ones, some of
which grow to the length of seven or eight feet, have
been confounded with the crushing serpents, which
are not poisonous ; and indeed there are many points
in the history of both which have not yet been cleared

up in a very satisfactory manner. The naked ser-

pents are perhaps the most singular of the whole
order. They are, in some respects, more like worms
than serpents, and they spend no small portion of

their time deeply buried in the mud and slime of the

marshes, but still they are vertebrated animals, and
true serpents.

Of the Batrachia, the frogs, after which the order

is named, are by far the most numerous, and the

most widely distributed. But, as we have already
given some notice of them in the article FROG, we

. need not add any more in this place. The other

members of this order do not admit of being classed

into any group more comprehensive than genera ;

and of some of these there is only a single species,
and that species both local and rare in its locality.
We must now close this very brief and very im-

portant notice of the class of reptiles. If our limits

had admitted, we could easily have made it longer ;

but there are so many parts of it upon which we
have no correct information, and indeed no informa-

tion at all, that a greater number of words would
not have afforded a corresponding increase of infor-

mation. Yet the reptiles are in themselves a very

singular department of living nature ; and, although
none of them are inviting animals, and some are very

repulsive, yet they occupy a place which renders the

knowledge of them of great importance in obtaining
a proper understanding of the other parts of the sys-

tem, as they stand intermediate between the mam-
malia and birds on the one hand, and the fishes on
the other ; and also between the past and the present
in the hitory of the globe and its inhabitants.

RESEDA (Linnaeus.) A genus ofannual, biennial,

and perennial herbs and undershrubs, belonging to the

natural order to which the genus gives a title, viz. :

RESEDACE^E. A natural order, containing a

single genus, but of which there are twenty-three

species. They are mostly worthless weeds, found in

Europe and North Africa. They differ from the

order Cruciferce in the capsules being unilocular,

and the stamens indefinite, as well as in the seeds

being destitute of an umbilical cord. Except the

JR. odorata (mignonette), for its delightful fragrance,
and the R. luleola, the dyer's wood or weed, cultivated

for yielding a yellow dye, none of the other species
are worth notice except to botanists. They are in-

creased from seeds.

RESTIACE./E. A natural order, containing nine

genera and twenty-nine species of "
rigid inelegant,

often leafless plants, with the habit of Cyperacece, or

true Juncece," They are weeds of the southern

hemisphere, and uncultivated.

RHAGIONID^E (Leach; LEPTIDES,- Macquart).
A family of dipterous insects, belonging to the divi-

sion Brachocera of Macquart, having the wings
slightly extended during repose, and not resting

upon each other, with several complete cells. The
antennae are short, with the third joint mallet-shaped,
with a terminal seta ; the palpi are filiform, or conical

and external, the proboscis generally exposed ; the
anterior trochanters elongated, and the tarsi with
three pulvilli.

This family is but of moderate extent, the species
being of a moderate size. They are often met with

upon the trunks of trees and on flowers, and occa-

sionally are to be observed sucking the juices of
other small insects which they have captured. The
genera are Rhagio, Leptis, Chrysopilus, Spania, Clino-

cera, and Atherix. The typical genus, Rhagio, is

distinguished by having the palpi generally lying

upon the proboscis, the third joint short and conical,
and the style of the antennae terminal. There are

several British species, the type being the Hhfigio

scolopaceus, a common species, half an inch long, with
the thorax black, the abdomen buff colour, with a row
of black spots. This insect is well known to fisher-

men under the name of the down-hill fly, the insect

being always observed, immediately upon settlincr

upon the trunk of trees, to fix itself head downwards!
The habits of one of the insects of this family, the
larva of which feeds upon ants, is detailed under the
article LBPTIS.

RHAGIUM (Fabricius). A genus of coleopte-
rous insects, belonging to the family Lcpturidte,

having the antennae not more than half the length of

the body, and the terminal joint of the palpi large
and triangular ; head large, nearly square ; and the

thorax with a lateral spine. They are handsome
insects, of moderate size, which frequent flowers,

especially those of the white-thorn. Types, Leptura
inquisitor, bifaciatum, &c.
RHAMNACE^E. A natural order, chiefly shrubs

and trees, containing eighteen genera and above one
hundred and seventy-one species. They have simple
alternate, rarely opposite, leaves, and small, free deci-

duous stipules, which are sometimes wanting. The
inflorescense is either axillary or terminal, and seldom

solitary ; the calyx free, or adherent to the germen,
without sepals ; the petals stand on the throat of the

calyx ; the stamens are definite, opposite the petals,
if present, and alternate with the clefts of the calyx ;

the germen is free, or more or less adherent to the

calyx, and immersed in the fleshy disc, and two or
four-celled ; the styles are equal to the carpels, and
the stigmas are simple.

In this order we find the buckthorn, Christ's-thorn,

zizyphus, the jujube, &c. Many of the species are

medicinal, or useful as dyes ; and the Zizyphus lotus

yields a fine African fruit. The fruit of the Z. vul-

gaiis and Z.jujuba are favourite desserts in Italy and

Spain, either fresh or dried, as a sweetmeat ; and a

pleasant pectoral lozenge is made of them by the
French pharmacians.
The leaves of Ceanothus Americanus form the New

Jersey tea, and are used in some parts of America
instead of the Chinese leaf.

All the genera are easily propagated, and thrive in

loamy moor-earth.

RHAPONTICA (Decandolle). A genus of

hardy perennial herbs, mostly natives of Switzerland.

They belong to Composite, and were formerly called

Centaurea by Linnasus. They are increased by divi-

sion, and do well in the common soil.
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RHEUM RHINOCEROS.
RHEUM (Linnaeus). A highly-valued genus of

fleshy-rooted herbs, all of which are medicinal, and
almost all of which are cultivated. The genus belongs
to Polygonacea.

The cultivated rhubarb is in every garden, and
much more an object of the kitchen-gardener than
ever it was by the medical herbalist. It is now one
of our most favourite and useful vegetables, answering
the purpose of all kinds of baking or boiling fruit,

and at the most acceptable seasons, viz., throughout
the winter and spring months.

Many new varieties have been raised from seed

prized for the immense size of their leaf-stalks, the

part used in cookery. No plant is easier of cultiva-

tion, and no one forced with less trouble. A new
sort, called the Goliah, is now very generally culti-

vated. The roots prepared for medical purposes are

chiefly imported from Turkey.
RIIEXIA (Linnaeus). A genus of handsome

herbaceous plants, natives of America, and belonging
to the fine order Melastomacea. Whether potted or

in the open ground, they onlv succeed in peat-earth.
RHINANTHUS. "A genus of annual plants,

natives of Europe, belonging to the natural order

ScropliularincE. Two of them are British, where they
are called

"
yellow-rattle ;

"
very common in every

damp meadow.
RHINOCEROS (Rhinoceros). A genus of pachy-

dermatous mammalia, and one of the most singular of

the whole race singular as many of the rest are.

Though all the characters and most of the habits of

this genus of animals are very peculiar, yet the
" horn on the nose," on account of which the name
is given, and is merely the expression in Greek, is

certainly the most extraordinary part. It is a true

horn, and indeed more completely a horn than any
other appendage to which this name is given, as it

contains no sort of bone, and has no immediate con-
nection with the bones of the animal. When we say
"
horn," in the case of these animals, we are to be

understood as speaking of the substance only ; for

most of the existing ones, as well as of those which
are now met with only in a fossil state, and generally,
if not exclusively, in places where none of the living
animals are met with, have two horns, generally a

large one and a smaller one, not placed laterally, but

in the rear of it, so that the centres of the bases of

both are on the mesial line and on the nose ; whereas
the horns of the other animals are on the forehead,
connected with the bones of the cranium, and in part

composed of prolongations of these.

The nasal bones of the rhinoceros are strongly
formed and vaulted, and otherwise fortified for sup-

porting the base of the horn, but there is no imme-
diate connexion. The horn is altogether a production
of the skin, as is the case with all the heavy sub-

stances formed on the mammalia, on what part soever
of the body they may appear. No part of the body
in the mammalia appears to be capable of secreting

horny matter but the skin, and the skin does not

appear to be capable of secreting any other kind of

permanent matter. There are particular glandulous
pores or follicles for the secretion of this matter, and,

according as these are situated, so is the distribution

of the matter produced ; and according to their size

and distribution it is fur or hair, or bristles, or horny
appendages of some kind or other. Various circum-
stances affect its production in the same animal. If

it is transported from a cold climate to a warm one,

the pores producing the hair or fur become abortive
in part, and the coat gets thinner ; and if the change
of climate is made the other way, the opposite results

are produced. The quills on the porcupines, and the

spines on the hedgehogs and some other animals,

appear to be of the nature of single hairs, each pro-
duced by one follicle, and not by the agglutination
of several into one mass, for they are not liable to

split longitudinally.
The bristles of the hog, on the other hand, do

appear to be the production of several pores ; for,

though they are compactly soldered together at their

basal parts, they are easily split at the points, and

generally partially so split in a state of nature. Nails,

claws, and all the true horns, including that of the
rhinoceros among the rest, are always produced from
numerous pores or follicles ; and, though the sub-

stance of the epidermis appears to proceed toward

them, as we can trace by the descent of a temporary
hurt on the back of the thumb or finger, passing

along the nail as a white spot ; yet, if the follicles

are destroyed, they are not again produced ; or, if

they are injured, the production of them is deformed.
If a nail, horn, or a hoof, is entirely torn oft",

together with the roots, as we call them in ordinary
language, it never again grows. In nails and claws,
and also in hoofs, the growth appears to be constant ;

but in many horns it is annual, the different years

appearing as separate rings on the basal part of the

horn, which can sometimes be separated from each
other without much difficulty.
The horn of the rhinoceros grows on a disc, which

appears to be very closely set with pores, the fibres

from which come into contact as soon as they issue

from their pores, and thus the}' are closely soldered

together, as is the case in all the horny appendages.
We cannot say that these productions of horn are

absolutely without life, but they have in themselves

very little sensibility, unless they have a near and
immediate connexion with the bones, and in that

case the sensibility appears to reside chiefly in the

periosteum. The horn of the rhinoceros, originating
as it does in the skin only, has none of this sensibility.
The form of the disc of skin to which it is attached,
and the fact of its attachment equally to all the

parts of that disc, give it a strength of base which no
other horn possesses; and its fibrous structure

throughout makes it secure against fracture by any
cross strain. The circumstance of its being placed
over the bones of the nose, too, completely prevents

any concussion of the brain, even from the most
violent use of it ; and its central position admits of

its being made use of with the whole power of the

animal. It is thus one of the most formidable

weapons of defence in the whole animal kingdom,
and one which can be used with the least pain or

injury of any kind. It may also be worn down to the

very stump without inconvenience to its owner ; and
one in the gardens of the Zoological Society of

London, at the Regent's Park, had the horn worn
down to a mere stump by habitually using it against
the timbers of its den. This formidable weapon is,

however, a defence merely, that is only to be used

against the enemies of the animal, or sometimes,

perhaps, in tearing its way through branches, and

other obstructions, in the tangled places which it

frequents ; for the rhinoceros is strictly a vegetable

feeder, and not furnished with any apparatus for

biting.
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The characters of the teeth are not so constant

as they are in many genera ; but the cheek-teeth,
which are the ones that determine the nature of the

food, are much the same in all the species. None of

them have any canine teeth, and the incisors vary
in number and size, and are sometimes wanting, at

least in the adult animal. The incisive teeth, when

complete, are four in each jaw, two larger and two

smaller, and sometimes the one of these, sometimes
the other, are placed in the intermediate part. The
cheek-teeth, in each side of each jaw, are seven in

number, with transverse ridges on their crowns, arid

those in the middle part of the jaw are usually the

largest. The alimentary canal answers to the coarse

vegetation upon which the animals feed. The sto-

mach is simple, and of very ample dimensions ; the

ccecum is also very ample, and the intestinal canal

is long. Great size in these parts is indeed one of

the characters in which all the Pachydermata agree
the most; and though there are differences among
them, we necessarily conclude that they are fitted

for subsisting on. a coarser vegetation than the Rumi-
nantia ; while their progressive history assigns their

general distribution over both cold and warm lati-

tudes to an earlier period. The same difference may
be stated, with a few exceptions, of the Rodentia, and
also of the whole of the Quadrumana ; and these are

the only other orders ofmammalia which are decidedly
vegetable in their feeding.

In their general appearance they are strong and

massive, but dull and unwieldy animals, though they
are more compact and indicative of strength, in propor-
tion to their size, than the elephants. Their aspect
cannot be said to be absolutely ferocious, but the

form, and especially the motion, of the upper lip,

gives them a snarling appearance. This lip is pro-
duced considerably beyond the nostrils, and also

beyond the lower lip ; it is pointed, and so far pre-
hensile as considerably to assist the animal in feed-

ing. The motion of the point is accompanied by
another motion of the middle part, which displays
the teeth, deepens some furrows near the gape, and

gives a forbidding aspect. It seems best adapted
for feeding on substances at or above the height of

the axis of its body ; but, though the animal is not

very rare in some localities, very little is known of
the details of its action in wild nature, as it cannot be

approached either with ease or safety.
The legs are short and thick, sometimes approach-

ing the character of those of the elephant, and indi-

cating that the animal must be much on its legs as

indeed all animals are which subsist upon very coarse
food. The terminations of the feet are, however,
very different from those of the elephant. Each has
three toes, though very imperfectly developed exter-

nally of the membranes. The middle one is largest ;

the two lateral ones are nearly of equal size ; arid all

the three are furnished with short flat and blunt
hoofs. The head and neck are rather short

; the
ears of moderate size, and pointed, bearing a slierht

resemblance in shape to those of the bison. The
eyes are very small and lateral, so that the animal
cannot see well immediately in front. The tail is of

moderate length, or rather small, round toward the

root, and flattened in the sides toward the extremity.
The skin is of immense thickness and strength,
much gathered into folds in some of the species, and
for the most part destitute of hair, at least in the

species now Hying
1

. When there are a few hairs on

the tail, they are usually found on the upper and
under edges of the flattened part, and there are gene-
rally a few hairs on the margins of the ears. The
female has two mammae seated in the groin ; but the

mode of gestation, and the other particulars of the

production of the young, or the duration of life, are

little known. It is pretty well established, however,
that in the Indian species the time of gestation is

nine months, and that the young, of which there are

never more than one at a time, begin to have the

appearance of the horn when nine months old ; and
it is supposed that the others follow the same law.

The bones of the animals are remarkably dense
and compact, equal, as it is said, to those of the

fore leg and paw in the lion
; and Mr. Burchell, who

had many opportunities of observing the animals in

Southern Africa, mentions that a pewter bullet was
flattened by striking against them. The cervical

vertebrae have the number which is common to all the

mammalia, namely, seven. The vertebrae of the back

are nineteen in number, the ones at the shoulder with

large spinous processes. The lumbar vertebrae are

three, the sacral ones four, and those in the tail

twenty-two. There are nine true ribs and four false

ones on each side.

The skin of the rhinoceros is
"
cudgel-proof" at all

times, and hardly penetrable by a leaden bullet,

unless urged on by a strong charge of powder. When
dried and prepared, it is exceedingly hard and tough,
and can be penetrated with difficulty by any ordinary
instrument. The flesh is much esteemed, at least by
the natives of some of the countries which the animals

inhabit.

Though there are considerable differences of size

among the living species of the genus, they are all

large animals, and powerful in proportion to their

size ; but some of the extinct ones appear to have

been much smaller, and others of them still larger.
As existing, they are all natives of the eastern conti-

nent, and of the most tropical parts of it ; and none
have hitherto been found in the fossil state in Ame-
rica. We must not be too hasty in inferring from

this, however, that none of the genus ever existed in

America, for the portions of the soil of that vast con-

tinent that have been explored amount to so trifling

a portion of the whole, that they do not warrant us

in saying positively what is not there. The analogy
would, however, lead us to conclude that there never

has been any, as there are none living in the tropical

parts. On the eastern continent they appear to have

been at one time distributed over every latitude, for

they have been met with in various parts of Siberia ;

and, as is the case with the extinct elephant of the

north, one at least has been thawed out of the polar

ice, in that part ofthe world, in such a state of complete

preservation, as to show that it had been adapted to

the rigour of a cold climate, as it was pretty thickly
covered \vith hair.

As now existing, the rhinoceros may be con-

sidered is the most aquatic of all the Pachydermata,

excepting the hippopotamus, and the ones which, next

to it, feed upon the rankest and coarsest vegetation.

They do not, like the hippopotami, spend the greater

part of their time in the water ; but they resort

frequently to it, not only to drink, but especially to

wallow in the mire, which they do something in the

same manner as hogs. They do not, however, at any
time range the forests at a distance from the water, as

is done by the elephants ; and though they have a
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little tendency to be gregarious, they do not assemble

in such herds as these. We believe, that neither the

lion and the tiger on the one hand, as predatory
animals, nor the elephant on the other, arc fond of

invading the territory of the rhinoceros. The claws

and teeth of the former, could make but little im-

pression on the thick skin of the animal ; and its

vigilance is so great, that it is not easily taken by
surprise. The sight is, as we have said, not very

penetrating, and there would be no great scope for its

exercise, either in the finding of food, or the dis-

covering of danger, in the slimy jungles which the

animal inhabits. But the hearing and scent are very
acute

.;
the first being chiefly the one which gives

the alarm when danger approaches though the

scent also is said to be useful in this way ; and the

scent being the grand means of finding out the

favourite food. What is usually called the sense of

touch cannot be very acute in the general surface of

an animal which has so very thick a skin as the

rhinoceros ; but the prehensile part of th upper lip

appears to have that sense in a considerable degree.

The animal is also by no means deficient in the

sense of tasting ; for those that have been kept in a

state of confinement have shown much fondness for

sweet-tasted food, especially for sugar.

From the peculiar pl.ices in which the living rhi-

noceri are found, and their partiality
for water, we are

enabled to draw some conclusions with regard to

what must have been the general condition of the

earth at the time when they were more generally
distributed over it. This, it must be borne in mind,

has no reference to difference of temperature, taken

upon the average, and referable to the influence of

the sun upon the earth as the grand cause of the

difference of seasons. It has no reference whatever

to any variation in the orbit of the earth, in the

inclination of the axis of rotation to the plane of that

orbit taken on the transverse or principal diameter,

or to anything else of an astronomical nature, what-

ever that may be supposed to have been. It is not

the great astronomical principles of the solar system
that regulate the nature of the earth's productions,
whether vegetable or animal ; it is the condition of

the earth itself, and chiefly its condition with regard
to humidity, which, extending over a large surface,

tends more to equalise the temperature of the

different seasons, than to fix their average degree.
That a tropical climate was not required in the

high latitude?, in order that the animals might resemble

those now found only in tropical climates, is shown

by the fact, that both the elephant and the rhinoceros

of the north were really animals adapted for a cold

climate.

The inference from this, respecting the state of the

higher latitudes of the eastern continent, when they
were inhabited by those animals up to the very
shores of the Northern Ocean, is easily drawn. They
must have been, in great part, covered with marshes;

and the vegetable remains of the same period
that are found in some of the accumulations, show

that a more vigorous marsh vegetation must have

grown in such places, than there can possibly grow
at the present day. If we attend to the remains

which are found still deeper in the earth, and which,

we may, therefore, suppose have been deposited there

at a period still more early, we find the remains of

plants which have evidently grown in moist places,

and perhaps in the water, and which have rivalled

in their magnitudes the' tallest pines that grow
upon the comparatively dry surface of the same

regions at the present day, but which do not extend

into such high latitudes as these tall children of the

marsh must have done. Along with these last, we
find the remains of creatures which must have been
of giant bulk when in the living state ; some of

which, from the structure of their skeletons, must
have lived in the waters only, and others alternately
in the water and air probably, without any indications

in other skeletons that they ever could have walked
or even crawled on the surface of the earth. All

these have been vertebrated animals, or animals with

an internal spine or back-bone, supporting the

cranium and jaws at the anterior extremity, and

drawn out into a long tail at the opposite one. The
cranium in them all is of very small size as com-

pared with the whole skeleton, which indicates that

they must have been animals of very limited re-

sources, and of little general energy. The jaws, on
the other hand, are produced to a length which,

compared even with those of the crocodiles of our

day, appear absolutely monstrous and deformed.

These jaws are furnished with teeth having no re-

semblance to the teeth of the mammalia, and no

distinction of kinds in the different parts of the

mouth. They are simply prehensile teeth, and not

adapted either for killing and tearing, or for any kind

of mastication or bruising of the food. The teeth to

which they have the greatest resemblance, are those

of the larger saurian reptiles, which are either ab-

solutely inhabitants of the water, or found imme-

diately on its banks.

It is of course impossible for us to refer these strange
i animals to any one class of the system of vertebrated

animals as at present existing on the earth, not only
on account of the dissimilarity of their organisation
to that of anything which we now see alive ; but

from the total dissimilarity of the whole vegetable
and animal kingdoms, and of course of the appearance
and state of the whole face of terrestrial nature.

But the class which they resemble the most, in so

far as can be determined from the remains, is that of

the reptiles. Vast powers of endurance, for long
and almost indefinite periods of time, and violent

momentary action, when aroused to it by the proper
stimulus, are the leading characters of the great

reptiles of the present age of the world. But these

are known to us only as inhabiting warm climates ;

and therefore we can establish no proper analogy
with them, without falling into the same error into

which the earlier speculators upon such subjects

were led, in considering the northern elephant. They
had made up their minds as to the degree of average

temperature necessary for an elephant ; and having
settled this part of the matter, they came to the

natural but not very philosophical conclusion, that

in the earlier stages of its history, the tropical parts
of the world must have had a tropical climate. In

good time, however, there appeared sufficient evidence

for the refutation of this ; for first the northern rhi-

noceros, and then the northern elephant, were found

in a state of sufficient preservation for shewing that

both were animals fitted for enduring the very rigours
of a polar climate. And, in order to make the de-

monstration that they did actually live in such a

climate complete, they were found preserved in ice

in which they must nave been frozen up in a very
recent state, and kept from the decomposing influence
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of the atmosphere for one knows not how many thou-

sands ofyears ; so that there cannot be a doubt that the

principle which is established by actual observation

in their case, was equally true in the case of every
other remain, whether of more or of less ancient date,
which has been found or shall be found in the same
latitudes ; and the fact must be held as perfectly
established, that the average climate of every zone in

the world, as depending on the influence of the sun,
was the same in the very remotest times as it is now.
To suppose otherwise, though perhaps not an

unnatural supposition in the days of ignorance, was
calculated to originate and confirm a very perni-
cious and inveterate error on the subject of Nature's

grand system, the universe or, taking it within the

limits to which we can apply weight and measure,
the solar system. The vulgar opinion is that we
are the important part of this system ; and that all

the rest has been made and is conducted specially
for us ; that there is not an event which takes place
in the economy of our globe, or a character displayed,
or an action done by the highest or the humblest in-

dividual of the human race, without " the stars in

their courses" having a hand in it. They who once
swallow this, need, of course be under no apprehen-
sions of choking by the very largest mass of nonsense
that imagination can picture ; and they would do only
due honours to their gw/^ability, if they were to

label themselves ;

" Nonsense swallowed here in

the largest possible quantities ;" in the active per-
formance of which, they might play the vulture, and
undo part of the mischief which they and their fore-

fathers in folly have done. Now when we come to

consider that the sun contains considerably more than

three hundred thousand times as much matter as our

earth, and that Jupiter, which is so remote from us as

to have but very little influence even in the matter
of gravitation, more than three hundred times, it

seems very absurd to suppose that any of these

bodies should have the least influence in the topical

changes which go on upon the surface, or in the

interior of our little globe ; and that they should take

cognisance of our doings as low down as

Cutting corns and letting blood,

really appears to be the acme of absurdity. It is

worse than this, for it takes away our attention from
the real causes, and then cuts us off from all possi-

bility of obtaining that knowledge which would really
be useful to us. That the action of the sun upon the
earth as the dispenser of light and heat is, in itself, a
constant quantity, dependent solely upon the unalter-

able laws of the solar system, and capable of being
estimated for every latitude with perfect mathema-
tical accuracy ; and that it is the same, and has been
and will remain the same, in all years and ages, is a

principle which we must take along with us if we
wish to turn what we observe of seasons and plans
to the proper account. In addition to this, the sun
exerts its gravitating influence ; and the moon does
the same, and also cheers us by the variableness of
its borrowed light. But, in addition to this, these
bodies do nothing. All the rest is the effect of ter-

restrial causes ; and it is in these causes that we are
to seek our explanations as to why any one region is

fitted for one kind of plants and animals atone period
of

histor.y, and for another kind at another period.
There is something humbler than this in philosophy,
but of more immediate practical use ; it is this kind of

study which leads us to the proper means of so working
the soil to the solar influence, as to be able to obtain

the most abundant and permanent return from the

land ; to adopt, in short, such a mode of culture as

shall enable us to feed ourselves without impoverish-

ing our fields. It may not be either possible or

desirable to cultivate the northern lands back to the

state in which they were when they were tenanted by
the rhinoceros ; but the covering of the surface with

green leaves during the time of the sun's gmitest ardour,

has produced many wonderful effects in different places
of our own island ; and the invariable result has been,

that in proportion as cultivation has reduced the

heat of the summer, the intensity and duration of the

winter have been diminished ; so that an approxima-
tion has been made to permanent cultivation keep-

ing the earth in a state of producing something useful

all the year over. This is an incalculable advantage ;

for the long winter used to exhaust the whole of the

year's stock in the days of our fathers ; and the

summer, notwithstanding all its heat, was a season of

sorrow ; during which, famine carne in to destroy a

people who had no food, in the most heart-rending
manner. Then the rains of the autumn came with

terrible violence, scourging the fields and floating

away much of the produce ; and the transition from

burning heat to cold damp was so violent, that the

season of plenty was also a season of death.

These are only a very few of the simpler points of

that knowledge to which the proper study of the

rhinoceros leads, as an easy and necessary matter ; and
we may apply, in the same manner, the history of any
other animal, which now appears only as a fragment
in a few peculiar localities, but which the remains

found in the earth prove to have been at one time

more generally distributed. We shall now notice

the species of rhinoceros, in as few words as possible.

INDIAN RHINOCEROS, (R. Indicus). The old name
of this the first rhinoceros known to naturalists, was

Unicornus, or one-horned ; but the discovery of

another with only one horn, and yet with specific

differences sufficiently marked, rendered this name no

longer descriptive as a specific one. This powerful
animal is not distributed over the breadth of con-

tinental India, but confined to the marshy jungles in

the lower valleys of the great rivers, especially the

Ganges, and its affluent the Burhampootra. The

country there has a peculiar character among even

Indian countries. The rains come with both mon-

soons, the north-east as well as the south-west, and

they come in very great quantity ; so that, for the

greater part of the year every where, and the whole

of it in many places, the country is a swamp ; a

swamp which remains under the shade of that most

luxuriant vegetation which it produces, despite the

great heat of the sun. This is the grand residence

of the rhinoceros ; and it points out what must have

been the character of vegetation in those places from

which the rhinoceros has vanished, when that animal

was alive in them.
The characters of this one are : a single horn on

the nose ; the skin is marked with deep furrows or

plaits behind the shoulders and the thighs ; and there

are also deep folds under the throat. The skin

is indeed folded and furrowed in many places, as if

it were too. large for the owner. The hairs on the

skin are hard and smooth ; but they are so few,
as scarcely to make any appearance, excepting a few

on the tail and the margins of the ears. The head



is short and triangular ; but the nasal bones are well

developed, and form a strong vault, on the summit
of which the base of the horn rests. The eyes are

very small ; and there are two strong incisive teeth

in each jaw. When in health, the skin of the animal
is blackish grey, with a slight tinge of violet. When
full grown, it attains the length of eight or nine feet ;

but it does not stand mush more than half the height
of the elephant. It is a strong and powerful animal
and easily excited, in which state it is equally bold
and persevering in its attacks. What the natural

enemies of the rhinoceros may be, it is not easy
to say ; though its proneness to make the attack,
which has no reference whatever to the rinding of its

food, would lead us to suppose that this pugnacious
instinct has not been given to it in vain.

In consequence of its boldness and strength, the

hunting of the rhinoceros is one of the most splendid
and hazardous of the wild sports of the East. It is

to be sought for in the jungles, and is often found in

parties of about half a dozen, led on by the biggest
of the whole, as is the case with the herds of ele-

phants. In the tall vegetation of the Indian jungle,
the sportsmen cannot hunt for this animal unless they
are mounted on elephants ; and they find it necessary
to go in bands, so that while some of the elephants
are receiving the charge of the rhinoceros, the others

may take aim and wound them. A single one is

said, in the first instance, to seek safety in a retreat

into a closer part of the jungle ; but, if again roused,
it advances to the attack. Its object appears to be
to get at the elephant on the side ; and passing the
horn in below it, to wound it in the belly, or fairly

rip it open. The elephant is also said not to attempt
using the tusks, which would not, of course, be able
to toss so weighty an animal. What may be done
in a state of nature we have no means of knowing,
for nobody has recorded, and probably nobody ever

saw, a battle between a rhinoceros and an elephant
in wild nature, nor probably between a rhinoceros
and any other creature. But in cases of hunting,
the elephant does not appear to have any means of

warding off the attack ; but wheels round, and receives
it on the hinder part of the body, on which the horn
has not much effect in the way of laceration ; but the

impetus of the animal is such, that it hurls the ele-

phant to the earth ; and this it will continue to do

again and again for some time. It is not unlikely
that the elephant, if free in wild nature, would con-
tinue to receive these attacks till its opponent were

exhausted, and then have recourse to its own mode
of warfare with advantage ; but this is merely matter
of conjecture, upon which there appears to be no
means of getting real information.

As far as can be judged from the few specimens
which have been kept in menageries in Europe, the
rhinoceros does not appear to be in any way fero-

cious; though its efforts to break down its prison-house
and obtain its freedom are often repeated. In such

places the elephant and the rhinoceros 'are shown to

very great disadvantage, on account of the smallness
of the dens or cages in which they are pent up.
This is considered necessary to the safety of the spec-
tators, and it also suits well with the economy of
those who pay the expenses of the spectacle. Truly,
however, an animal pent up in a crib which barely
enables it to turn round, is but a miserable sight, a
little better than a stuffed skin we grant, but only a
little better. If we are to see the animal in such a
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way as to have any idea of what it is in a state of na-

ture, we must give it free scope for the performance
of its natural action ; and thus all that we can know of

a living rhinoceros, kept as these animals are usually

kept, amounts to little more than an artificial know-

ledge of them.

Pretty circumstantial details are given, by M. F.

Cuvier, of one which was kept in the royal menagerie
at Paris. It was but a young animal, yet of consi-

derable size, measuring about eight feet in length, and

standing five feet and a half in height. From the

shortness of the legs, and the compact massive form
of the body, this must have been an animal of great

weight and power ; and if it had been allowed space
enough in which to acquire its momentum, its den
would have required to be of great strength. Its

general deportment was mild and gentle ; it knew its

keeper, was not wholly unobservant of persons and

things around it, had no reluctance to be fed, and

obeyed a few very simple commands upon receiving
food after each act of obedience. No particular
attention appears, however, to have been paid to the

calling out of its instincts in any way that could be
considered as even preparatory to domestication ;

and its efforts to get out of the prison-house were so

violent and incessant, that many liberties were not

taken with it. The skin was, as has been stated of

the genus, nearly naked of hair. It was marked with

tubercles, and of the same dark purplish grey that

we have mentioned, only in the depths of the folds it

was flesh-coloured. This skin had to be wetted with

water every day, otherwise it was apt to chap and
crack. The irregularities of the skin on the head,
and the external surface of the legs, were formed into

elongated ridges, and gave these parts the appearance
of being furrowed. These furrowed parts are natu-

rally the ones which have to undergo the severest

fatigue when the animal is finding its food or making
its way among the close vegetation of the jungle.

RHINOCEROS OF JAVA (R. Sondiacui). This is

another species with only one horn, and was first dis-

covered, or at all events described, by the French
naturalists Diard and Duvancel, when they, in part at

least, explored that island of natural wonders. It is

smaller, at least in the specimens that have been seen,

than the Indian species. The length, from the

membrane of the tail to the ears, is six feet ; and from

the ears to the extremity of the upper lip, about two
feet more ; but as the animal carries the head some-

thing in the manner that the hog does, with the axis

nearly horizontal, the whole eight feet may be said to

be included in the continuous length. The tail is
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only about a foot in length ; and the legs, though very
stout, are short, the total height, when standing, not

being more than four feet. The horn is situated

about the middle part of the line occupied by the two
horns in the species named with these, which is, per-

haps, a very little higher upon the nose than that of

the Indian species. The horn always appears to be

much used by the animal in some operation or other ;

for it is ground or rubbed down, and is sometimes
reduced to little more than an inch in length, and
much rounded, so that it cannot be very powerful as a

weapon. In the young animal, there are four incisive

teeth in the upper jaw, two upon each intermaxillary

bone, and the whole standing close to each other.

These appear, however, to be merely milk teeth
;
for

they are shed early, and replaced by only two, which

however are of much greater size. These milk in-

cisors are cylindrical in their forms and blunt on the

crowns ; but the teeth which come after them are

broad and flat, but too blunt in the edges for being
considered as chisel-shaped, or for cutting any sub-

stance clean off, though they cut with considerable

force against the long incisors of the lower jaw, or

rather form a grand point of support for those to rub

against. Though all the teeth in this, as well as in the

other species of rhinoceros, are blunt, yet they must be

powerful gnawing teeth, as the size and weight of the

nasal bones and the horn afford a powerful resistance ;

and thus the whole force of the lowerjaw can be exerted

on the substance which the animal breaks in pieces.
The skin of this species is very much plaited behind

the shoulders, under the neck, and on the outsides of

the legs. The folds on the shoulders surround the

whole body, those on the legs extend the whole

length of these members, and the folds on the neck hang
like collars on the under part. Besides these folds,

the skin is roughened by prominent tubercles,, for the

most part in the shape of regular pentagons, well

defined. These do not, however, in the least ap-

proach to the nature of scales ; they consist merely of

accumulations of the epidermis ; and the only hairs

that are found upon the body of the animal arise

from slight depressions in the centres of their pentan-

gular tubercles. The hairs are of a black colour, and

short and stiff; and they are very few in number,

excepting on the borders of the ears and the edges of

the flattened part of the tail. The accumulation of

tubercles on the skin of this animal, is a singular cha-

racter among the class to which it belongs, though
there are traces of marking on the skins of some of

the other Pachydermata even on those of the com-
mon hog, as may be seen in those parts of saddles

which are made of the prepared skin of that animal.

Though this species has latterly been met with only in

Java, it is highly probable that it may exist in the

other islands of the Sunda group ;
but it does not

appear to exist in any part of the continent of Asia.

It must, however, be borne in mind, that the part of

the continent nearest to these islands, namely, the

Malay peninsula, has been but little explored, as the

treacherous character of the inhabitants renders the

exploring of it a matter of no small risk.

The two species which have been noticed are the

only one-horned rhinoceri which are now to be found

in the living state ; and the greater part, if not the

whole, of those which are found fossil in the colder

latitudes, appear to have had two horns ; so that the

one-horned species appear to have been, in all ages of

the world, confined to the localities in vfhich they are

now found. The two-horned ones, in farther proof of
their having been once more generally distributed,

and in their nature better adapted to climates of
different temperatures, or at all events more obedient
to those natural causes which adapt them to these,
are found both in the eastern isles and in Africa.

There is one difference between these animals which
is worthy of notice, as showing the particular quality
of the two-horned ones, upon which their adaptation
to climate seems in a great measure to depend. The
skin is more free from plaits and tubercles, and more

plentifully covered with hair, than on those which
inhabit the most equatorial climates. There is, there-

fore, in the skin of these species a much greater dis-

position to form hairy matter, and not mere accumu-
lations of cuticle, than there is in the other. The heat
of tropical climates, even where they are most under
the influence of the sun, and have less need of pro-
tection from cold than in higher latitudes, has a

tendency to form hairs on the body. We believe we
may also add that, although they love moist places,
and are fond of bathing themselves and wallowing in

the mud, yet the application of water to their skins is

not so absolutely necessary as it is to the skins of the

single-horned ones, which produce epidermis rather
than hair or any other substance of a horny consist-

ency. They are thus driven to the water by the
action of the hot sun upon their bodies ; and the
action of the cold also tends to champ and harden
their epidermis much more than it does that of the
others. In the two-horned ones, again, there is a

power in the skin, upon which the cold seems to act,

though to what degree, in the species now living, we
have no correct means of ascertaining ; we know,
however, that in all cases where such a power exists, it

is always in so far under the influence of climate, and

changeable with changes of that. The sheep bears
little or no wool in India ; and the dog is almost naked
in tropical climates, well clothed in the middle lati-

tudes, and coated with very thick fur in the polar
ones even if the variety is the same, for all dogs are
of the same species. It may be said that these are
animals which accompany man, or are carried by him,
over all the regionsof the world

;.
and that they arc

especially fitted for this by the readiness with which
climate modifies them into an agreement with its lead-

ing characters. So far we admit this ; but the admis-
sion is one of degree only, and not of kind. There is no

general property in the skin of any animal covered
with hair or fur, which does not also belong to every
other which produces the same substance, however
different may be the quantity and quality ; and if the

property exists, it is always in so far under the con-
troul of climate, though of course in a less degree
when it is in itself weaker. We have instances of
this in some of the other Pachydertnata, which are

generally distributed over climates of different cha-
racters. Of these, the most familiar is the common

! hog ; and any one who visits the places may see that

the hogs of the warm and dry parts of the south of

England are almost naked, while those of the north
of Scotland, especially in the cold and upland districts,

are quite shaggy. Hogs' bristles are imported in large

quantities from Russia, but no such article is to be
found among the imports from India or Central Africa.

These circumstances will suffice to show why the

remains of the two-horned rhinoceros should be found
in the cold latitudes, and not those of the one-horned ;

and also that there is no need of having recourse to
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any supposed difference of temperature as depending
on the action of the sun, between the present time and
that at which the rhinoceros was a common inhabitant

of Europe and the north of Asia ; for the change from

being very humid to being very dry is quite sufficient

to explain the circumstances. This principle would
lead to many other conclusions respecting the re-

moval of an animal from one climate to another, and
the means of applying art so as to facilitate its adapta-
tion to the change ; but we have not room, neither is

this the proper place for entering upon the subject,

interesting though it be. We shall therefore proceed
to notice the living species of two-horned rhinoceri.

i AFRICAN RHINOCEROS (R. Africanus). This :is

unquestionably the typical animal of the two-horned

species ; and it is the largest and most powerful, and

apparently the most numerous, of the whole. It

ranges the whole of the African continent from the

Cape of Good Hope to the upper part of the valley of
the Nile ; and although the size and colour vary in

some of the localities, or at least in some individuals,
it is probably the same specific animal throughout the
whole extent of its range.

It is probable that this species was known to the
ancients, though the two-horned rhinoceros first disco-
vered by modern naturalists appears to be the one
which is now called the Sumatran rhinoceros. Pau?a-
nias mentions, under the name of the Ethiopian
bull, an animal which agrees better with the cha-
racters of the African rhinoceros than with those of
any other animal with which we are acquainted.What gives greater appearance of truth to this, is the
fact that the profile of a two-horned rhinoceros is

found on some medals struck by order of the em-
peror Domitian

; and there are hints in various ancient
writers, respecting this animal, as distinct from the rhi-
noceros of India. Farther, we can draw no conclusion

respecting- the animals which the ancients may have
met with in Northern Africa, than those which we
now find in the places that the ancients visited. For
many extensive tracts of that country which were
humid in ancient times are now dry ; and manywhich were covered with rich pastures are now desert.

Accordingly, many animals, both herbivorous and
predatory, have disappeared ; and there can be no
doubt that, in proportion as the country became dry,
the rhinoceros would be among the very first to de-
part; and that, as the desert continues to increase, the
pasture of these animals will be narrowed in the same
proportion.
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This animal, at least in the adult state, has no
incisive teeth, and even the intermaxillary bones

appear to be wanting. Some, however, are men-
tioned of smaller size, and with two incisors in each

jaw ; but it is probable that these, though the ob-
servers have considered them as distinct species, are

only young animals which have not shed their milk
teeth. This is rendered the more probable by the
circumstance of those species which have two incisors

in each jaw when adult, having four milk teeth in each
of the same ; and it is also to be borne in mind that
a milk tooth is an appendage of the gum rather than
of the bone ; and that, therefore, the existence of such
teeth is not incompatible with the absence of inter-

maxillary bones.

The skin of this species is smooth and without
folds, though there are more lines traceable on those

parts where the folds are upon the others ; and Bruce
(we believe) mentions that some, at least of those in

the interior of Abyssinia, have decided folds on the

skin, and the anterior or longer horn much com-
pressed laterally. The base of the anterior horn is

placed farther towards the extremity of the nose than
that of the single horn ; the flexible and prehensile
part of the upper lip begins nearly at it ; and the arch
of the nasal horns brings it nearly on the same plane
with the eves. This anterior horn is conical and

sharp-pointed, about two feet in length, and curvino-

slightly backwards for the whole of its length. The
second horn is situated a little above this one, and
over the eyes, with its base in a sort of depression of
the frontal line. This one is nearly straight, and not
above half the length of the first one ; but it stands on
a base of equal dimensions, and is therefore the

stronger instrument of the two, though not the more
formidable in appearance.

It is considerably larger than the Indian rhinoceros,
being found as long as twelve feet, or even more.
One measured by Mr. Burchell was eleven feet two
inches along the mesial line, and eight feet four inches
in the circumference of the body. The tail was
compressed laterally toward the distal extremity, and
measured one foot eight inches. These are probably
the proportions of the animal in all the varieties of its

size ; but there are many of larger dimensions than
those that have been named. Burchell states, upon
the authority of the natives of southern Africa, that
there is another species found in the interior different
from that which is met with nearer the sea, being much
larger in its dimensions, and feeding on grass; whereas
the one commonly observed nearer the coast feeds
on the leaves and tender twigs of trees. This is not

impossible ; but it is quite as philosophical to suppose
that the enlarged size may be the result of richer pas-
tures than the animal meets with near the sea ; and
this is rendered the more likely from its being known
that the size of the Indian rhinoceros depends a good
deal upon the nature of its pasture. As to the one
living upon coarser food than the other, that proves
nothing as to difference of species ; for every grazing
animal lives upon the finest and most succulent food
that it can procure ; and we have evidence not only
that the Indian rhinoceros prefers succulent vege-
tables to those which are hard and coarse, but that it

prefers sugar to these. The vast size which this ani-
mal of the interior of southern Africa is said to attain,
and especially the largeness of the head and the breadth
of the prehensile lip, certainly are differences ; but the
substantial characters are so much the same, that we
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should hesitate much before admitting that there are

more than one species of rhinoceros in Africa.

But whether there is only one species, or more than

one, the rhinoceros seems to be much more at home
in Africa than in India. In the latter country it is

not found in the interior, even where the banks of the

rivers are marshy ; and nearer to the sea it is not

found but in the jungles, or their close vicinity. The
African appears to be much more a ranging animal,
and though it resorts to the water several times in

the course of the day, it moves over the dry places in

the intervals, and feeds on the branches of the trees,

especially some of the species of acacia. This

ranging habit demands a little more resource, and
when an animal requires that, it is always given. The
lion of southern Africa, especially at some distance

into the interior, where his pastures are abundantly
supplied from the time that he is a cub, and all his

powers are, in consequence, fully developed, is cer-

tainly a much more formidable animal against very
large prey than the tiger of the Indian jungles. He
is not so little, or so capable of making his way in a

tangled cover as the tiger ; but tangled cover is not

the character of the country in which the lion is most
in his place. The lion is not a sea-side animal, or an
animal of the low and swampy places by the banks of

the great rivers. The plains, where there are alterna-

tions of pasture and bush, are the places where he is

most in his element ; and though he sometimes lies in

wait in the bush, he more frequently prowls along
the plains, and steals within the reach at which he can

capture his prey, under cover of the night rather than
of the herbage.

It is probable that under such circumstances, the

lion, which makes a prize of the Cape buffalo and the

giraffe, may, in the absence of other prey, and when
excited by the joint influence of the heat of the sea-

son and hunger, attack the rhinoceros itself; and,
should he once fairly seat himself on its back, he

might be able to ride and gnaw it till it fell, and then
of course it would be his prey ihe same as though it

were a weaker animal. That this may be the case is

rendered more probable by the hide of the African

rhinoceros, though still a tough and compact one,
not being nearly so much so as that of the rhino-

ceros of India. This, of course, enables the animal
to be more fleet in its motions ; and along with this

fleetness there appears to be an increased acuteness

of the senses. Perhaps it may be as well to hear
Mr. Burchell for a little upon this point, as he had
excellent opportunities of studying the manners of the

African rhinoceros, and improved those opportunities
well. " Their smell (sense of smelling) is so keen,"

says Mr. B.,
" and nice that they can know, even at

a great distance, whether any man be coming towards
them : on the first suspicion of this they take to

flight. Therefore it is only by approaching them

against the wind, or from the leeward, that the hunter
can ever expect to get within musket-shot. Yet, in

doing this, he must move silently and cautiously, so

as not to make the least noise in the bushes as he

passes through them ; otherwise their hearing (the

hearing 'of the rhinoceri, not the bushes) is so ex-

ceedingly quick, that they would instantly take

alarm, and move far away to some more undisturbed

spot. But the dangerous part of the business is, that

when they are thus disturbed, they sometimes become
furious, and take it into their head to pursue their

enemy ; and then, if they once get sight of the

hunter, it is difficult for him to escape, unless he

possess a degree of coolness and presence of mind,
which in such a case is not always to be found. Yet,
if he will quietly wait till the enraged animal make
a run at him, and will then spring suddenly to one
side to let it pass, he may gain time enough to reload
his gun before the rhinoceros get sight of him again,
which fortunately it does slowly and with difficulty.
The knowledge of this imperfection of sight, which
is occasioned perhaps by the excessive smallness of
the aperture of the eye (its greatest length being
only one inch) in proportion to the bulk of the ani-

mal, encourages the hunter to advance without taking
much pains to conceal himself; and by attending to

the usual precautions just mentioned, he may safely

approach within musket-shot."

The arts of the hunter would not, however, avail

him much, were it not for the musket ; and we want
a good account of the manner in which the aborigines
deal with this powerful animal, when they have not
the use of fire-arms. The poisoned arrow and the

hassaguay bring down the strength of the lion ; but
the arrow would need to be aimed by no ordinary
archer, and discharged from a bow of no ordinary
strength, which could penetrate the mail even of the

African rhinoceros. It may be, however, that, as

the skin, thick as it is, is very sensitive, the poisoning
of it by a puncture of no very great depth may be suf-

ficient to overcome even this animal. It is a curious

fact that, let the people of a country be as low in the

scale of civilisation and as destitute of anything which
we call knowledge as they possibly can, they are

never without the means of conquering the most

powerful animal that is to be found in their country.
Thus man, taken merely as man, and without any
reference to the degree of his knowledge and civilisa-

tion, always establishes his title to that dominion over
the other creatures which was at first given to him

by his Creator. Not only this ; but it very often

happens that those rude men, with their apparently
simple weapons, are much more efficient against the

powerful animals, than civilised men are with those

of a superior construction. In India, as in southern

Africa, the hunt of the tiger or the lion is seldom
undertaken without the natives being of the party;
and in all parts of America, when the hunt is attended
with great difficulty and danger, the Indian is always,

by way of eminence, the hunter. This seems at fisst

sight a curious fact, but it is a fact ; and the reason of

it is not of very difficult explanation. The mind of

the savage is concentrated upon a few operations ;

and for this reason he does them better than they can
be done by a civilised man, whose attention is divided

among a great multiplicity of subjects. Besides this,

the civilised man goes to the hunting of those ani-

mals with very little knowledge of them compared
with that of the savage, who has been trained from
his infancy in the manner in which he is to deal with

them ; and it would be absurd to suppose that civili-

sation should enable a man to do that which he does

not know ; and especially to do it better than one
who knows it well.

SUMATRAN RHINOCEROS (R. Sumatrensis). This is

a smaller species than the two-horned rhinoceros of

Africa, even if we admit that there is in that quarter
of the world a larger and a smaller species. It ap-

pears, like the African one, to be more an animal of

the interior of the country than the Indian species,
or that of ^ava ; for, although the accounts mention
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that the natives of the coast and those of the interior

call it by different names, yet the animal seems to be

the same. The coast name is the general one for

the rhinoceros in the language
1 of several Eastern

nations, especially the Malays ; and the name in the

interior is probably that used by the African negroes,
of whom there are still remnants in most of the

larger islands to the south-east of Asia, even where
the Malays are in possession of all the coasts. If a

traveller were to come from a far country where no
such animal as a cow were known, and see a cow,
and hear its name in England, in the Lowlands of

Scotland, and the Scotch Highlands, he would be very

apt to conclude that there were three species of the

animal, as well as three names ; and we may expect
to find much the same mistake made by travellers

who visit such countries as Sumatra.

The Sumatran rhinoceros, in the specimens that have

been seen by Europeans, is only between five and six

feet in length, and between three and four in its

greatest height. It is of course a much less formid-

able animal than most of the other species. Its

skin is without the decided folds which mark the

single-horned ones, and also the wrinkles which

more or less pucker the skin of the African species.
The skin altogether is softer and thinner than that of

the others, and it is much more abundantly supplied
with hair. We might suppose this from the thinness of

the skin ; and the two circumstances taken in con-

junction would lead us to conclude that this species
should be obedient to climate ; yet it does not ap-

pear to occur except in Sumatra, which is one of the

most tropical islands on the surface of our globe,

being intersected by the equator in very nearly the

middle of its latitudes.

The colour of this animal is dark brown, by "which

it can be at once distinguished from the other rhino-

ceri of the East, although it had not two nasal horns,

the one of which is sometimes not very conspicuous,

especially in the young and the females. Although
there are some hairs on the body, there are none on the

flat sides of the tail ; but the upper and under edges
have them tolerably thick. In the young state there

arc four incisors in each jaw, but two of them are lost

as the animal approaches the maturity of its growth.
In this part of the mouth, therefore, it resembles the

other eastern species, and differs from the African,

though in the smoothness of the skin and the two horns

it more resembles the African. The first horn is 'mo-

derately large, although by no means so formidable

an instrument as that of the African ; but the second

one is always very small, and often little more than

rudimental. In the females the first horn is also only
a small one. Of the manners of this species little

or nothing is known ; but as the cheek teeth are the

same in structure as in all the others, it is natural to

conclude that the mode of feeding and the food are

exactly the same.

FOSSIL RHINOCERI. The preceding notices con-

tain all the existing species of those curious animals

that have hitherto been made out, at least with so

much certainty as to entitle them to notice in a short

popular list ; so that it remains only to take a very

slight glance at those which have once inhabited the

earth, but the whole of which are now entombed under

its surface. As we have already alluded in a general

way to these, and to the probable state of the tem-

perate and cold latitudes, when these were inhabited

by them, our present observations will be -very few.

Rhinoceros with partitioned nostrils (72. tichorhinns').
This is the largest of all the fossil species, and appears
to have been the most plentiful, and the one which
inhabited farthest to the north. Its remains have
been found in many parts of Europe, and particularly
in France, though perhaps that is owing to the greater
attention which has been paid to the fossil remains of

animals in that country. They have also been met
with in Siberia ; and this is a species of which a pre-
served specimen, nearly entire, was found in the ice,

in the extreme north of that country, in the year
1771. The flesh, the skin, and the hair, were all

in such preservation as to afford a perfect knowledge
of what the animal had been when in the living state,

and the hair was in such abundance and of such a
nature as to show that the animal was able to bear

the cold of the severest winter.

This extinct species has a considerable resemblance

to the living one now found in Africa ; but still, inde-

pendently of its adaptation to a different climate,

which of itself would perhaps not be distinction

enough, there are other and more essential characters

which show it to have been a distinct species. The
bones of the head are much more elongated than in

the African one ; and, from the size of the discs on
the bones which supported their bases, the horns,

especially the second one, appear to have been larger.

They appear also to have been more actively or

powerfully employed, for the nasal bone is supported

by a vertical septum or partition, which is not found
in any of the living species. Like the African spe-
cies, this is without intermaxillary bones, and of course

could have had no incisive teeth in the upper jaw
when of mature age. From the character of its bones,
this must have been a large and powerful animal,

equally capable of performing severe labour and de-

fending itself against enemies, as for enduring the

rigours of the northern winter.

Rhinoceros with simple nostrils (R. leptorhinus},
This has been altogether a more slender and less

powerful animal, and it has not inhabited so far to

the north. The south of Europe appears to have

been its principal habitat, as the bones have been

chiefly found in Italy. From the discs on the bones

of the head, it must have had two horns ; but there

is no partition to strengthen the nasal bone, and the

bones altogether are much more slender in proportion
to their length than those of the preceding species.

From its southern habitat there is not the slightest

chance that any more perfect remains of it will be

found than simply the bones. As is the case with

the former species, this one is without intermaxillary

bones, and consequently must have had no incisor teeth

Fragments of another species have been found in

some of the collections of fossil bones in Germany,
which appears to have been of considerable size, and
to have been possessed of intermaxillary bones.

Having them, it has certainly been different from any
of the two preceding ones ; but very few particulars
are known respecting it.

Small Rhinoceros (R. minutus}. The remains of

this species have been found in France, and from

them it does not appear to have been larger than a

common hog. It appears to have been a very ancient

species, for the bones have been found at the depth
of eighty feet below the present surface of the ground,

mingled with those of crocodiles and tortoises. Its

incisor teeth appear to have very much resembled

those of the rhinoceros of Java.
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RHIPICERA (Lalreille). An interesting genus

of coleopterous insects from Brazil and New Holland,

belonging to the family Ccbrionidte, distinguished by
the beautiful antennae of the males, which are com-

posed of from twenty to forty joints, each being fur-

nished with a long and pilose branch, together forming
an elegant flabellated appearance. The antennae of

the females are only slightly serrated, and are com-

posed of fewer joints than in the other sex. The

body is of an elongate-ovate form, the thorax short

and convex, and the legs of moderate size. There

are six or eight species.
RHIPIDURA Fan-tail. A genus of birds,

belonging to Cuvier's dentirostral family of Passercs,

and nearly allied to the fly-catchers in their general
habits. They are natives of Australia, a country
which is as peculiar in many of jts birds, as in its

other productions. Their general characters are as

follows : the bill short, depressed, wide at the base,

and compressed toward the tip ; the upper mandible

keeled and crooked in the culmen, and notched to-

ward the tip. The nostrils basal, oval, and nearly
covered with hairs and feathers. The gape provided
with numerous bristles, which are rather longer than

the mandibles. The wings are of mean length, some-

thing resembling those of the fly-catchers, but more

rounded, and therefore it is concluded that the birds

are not capable of the same rate and extent of for-

ward flight. The tail is long, rounded at its termina-

tion, capable of being spread out like a fan, and

therefore well adapted for assisting the birds in rapid
ascent and descent. The feet are of mean length,

slender, and with the tarsi smooth. There are se-

veral species, but very little is known of their habits.

R. Jlabelliforme. This is the fan-tailed fly-catcher

of Latham, and a bird which is by no means rare in

the country inland from Sydney, between that place
and the ascent of the Blue Mountains. It frequents
the woods and bushes, in which it hunts for insects,

darting upwards and downwards, rather than per-

forming long flights. Its general colour is blackish

fawn ; with a spot behind the eye, the throat, the

tips of the coverts, and the ends of the shafts of the

tail-feathers, white ; and the belly rust-coloured.

R. -malacilloides is black, with the quills yellowish

brown, and a spot behind the eye ; the middle of the

breast and abdomen white.

R. rubrifrons is blackish fawn, M'ith the back, the

forehead, a streak over the eye, the base of the tail,

and the lower part of the belly, red ; the neck black ;

the throat and breast white, spotted with black ; and

the quills fawn, with white tips.

RHIPIPTERA (Latreille; RHIPIDOFTERA, La-

marck). Names proposed by these authors for the

order of insects previously described by Mr. Kirby
under the name of STREPSIPTERA, which see.

RHIPIPHORUS (Bosc). A curious genus of

coleopterous insects, belonging to the family MOR-
DELLID^E,' which see for its characters, and an account

of its parasitical habits.

RHIPODENDRON (Willdenow). A genus of

African succulent plants, nearly related to the genus
Aloe, and from which it has been separated. It be-

longs to HemerocallidecB. They are managed in every

respect like other succulents, that is, planted in light

lime-rubbish soil, and allowed but little water.

RHIPSALIS (Gaertner). A genus of succulent

undershrubs, natives of South America and India.

The flowers are icosandrous, and belong to Cactee or

Opuntiacccc. The species are all cultivated like other

succulents.

RHIZOBOLEjE. A natural order containing
only one genus, namely, Caryocar, of which there are

three species. The genus is remarkable for bearing
the butter or suwarrow nuts. These have a rich oily

flavour, and are used as a desert. The fruit of C. gla-
brinn is eatable, and the nuts of C. amygdaKperwn
taste like almonds. C. butyrosum is the butter nut,

and which are sometimes met with in our fruiterers'

shops. The species arc large trees, natives of Gui-

ana, and cultivated in our stoves.

RHIZOPHORE^E. A natural order containing

only two genera, and of each a single species as yet
discovered. The genera are Rhizophora and CaraHia.

The R. mangle is the mangrove of Madagascar. They
are arborescent, and are remarkable for growing
upon the shores of the sea and rivers. The seeds

have the singular property of germinating while en-

closed within the capsule and adhering to the parent,
and pushing forth a long fusiform radicle, which

lengthens till it reaches the soil, where it takes root,

and forms a new individual.

RHODIOLA (Linnaeus). A genus of two species
of alpine plants, natives of Britain and Siberia. The
flowers are dioecious, and the genus belongs to

Crassulacece. In gardens the species are planted in light

soil, and usually placed on lapidiums or rock-work.

RHODODENDRON (Linnfeus). A genus of

shrubs and trees which, from the beauty of their ever-

green foliage, and highly splendid character of their

flowers, attract the admiration of every beholder.

The magnificence of the European and American

species is only exceeded by the grandeur of the arbo-

rescent species from Nepal. Of these last we have

now two or three species, and several splendid
varieties procured by intermixture of the pollen
of the trees of Nepal and shrubs of America and

Europe.
The Rhododendrons are placed by Linnseus in his

tenth class Decandria,- and they belong to the proteus-
like natural order Ericece. They are all propagated

by seeds or layers, and all thrive in leaf mould, moor-

earth, and sand.

RHODORA (Linnams). A genus containing

only as yet one species, viz., R. Canadcnsis. It is

a pretty early flowering shrub, and mostly before the

leaves appear. It belongs to the EricecE, and is

treated like what are called American plants, namely,
in heath-mould borders, though they are often potted
for decorating the greenhouse in early spring.
RHOPALA (Dr. Brown). A genus of South

American trees, bearing tetrandrous flowers, and be-

longing to the natural order Proteacece.

RHUBARB. See RHEUM.
RHUS (Tournefort). An extensive genus of de-

ciduous trees and evergreen shrubs, found in every

quarter of the globe. The flowers are pentandrous,
and the genus belongs to Tercbintfiaccce. They are

chiefly hardy plants, and the greenhouse species are

easy of management.
RHYNCHJSA. A genus of Echassiers or stilt-

birds, belonging to the longirostral or long-billed

familv, and nearly allied to the snipes. They have

indeed been classed with these and also with the rails

by some authors, though they appear to have cha-

racters of their own sufficient for entitling them to be

regarded as a distinct genus.

They are all natives of warm climates of China,
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of India, of Southern Africa, and the isles to the east

of that continent, and there is one at least a native of

South America. They have the general air and gait
of the snipes ; but they diifer much from them in their

plumage, the colours of which are much more bril-

liant. In this respect, one remarkable character of

them is the occillated spots which mark the quills and
the tail-feathers ; the bill is also different in its struc-

ture. The generic characters may be stated as follow :

the bill longer than the head, enlarged at the tip,

much compressed, hooked at the tip ; the mandibles
of equal length and very slightly covered ; the upper
mandible furrowed for the whole of its length, and
the lower only toward its extremity ; the nasal grooves
continued for half the length of the bill, and the

nostrils linear and open ; the feet of mean length, the

tarsus longer than the middle front toe ; the toes four

in number ; three to the front, totally divided from
each other for the whole of their length, and one to

the rear articulated higher upon the tarsus than the

front ones ; the wings of ample dimensions ; the

first, second, and third quills nearly of the same

length with each other, and larger than any of the

rest.

R. Capcnsis, the Cape snipe of some authors, is a

bird about ten inches in length. The tipper parts
are of a bluish-grey colour waved with black ; there are

five bands on the head, one reddish, two grey, and
two white ; there is a broad band of black on the

upper part of the breast ; the belly is white ; the

coverts of the wings are ash, the lateral ones marked
with four eye-spots of yellow, and the bill and feet

brown. This species is subject to considerable dif-

ferences of colour at different ages ; and it has ac-

cordingly been figured and described as two if not
as three species ; the mature bird being Capensis of

authors, the \o\.i\\gVaricgata, and the intermediate stage

being recognised as another variety if not species.
R. Sineiisis. This, as the name imports, is a native

of China. It is a smaller bird than the African

one, being only nine inches in length ; and it is also

richer in the colouring ; the upper parts are brown,

spotted and streaked with red, bluish, and black : the

head is streaked with black and white ; the neck is

mottled with grey, and v/hitish ; the under parts are

white, with a large gorget of black upon the breast ;

the bill and feet are black. The present species is a

very pretty bird.

R. Indica is of the same dimensions as the Cape
one, namely, ten inches in length. The upper parts are

greyish-brown, without any wavings, lines, or spots of
another colour

; the head is white, slightly clouded
with greyish-ash on the crown, and having two streaks

of grey on the sides ; the neck and breast are white,

spotted with grey ; the greater coverts of the wings
arc crossed by bands of black; the throat and belly
are white, and the bill and feet black.

R. Madagascarensis is nine inches in length, and

although some have considered it the same as the
first-mentioned species, or, at all events, called it by
the same specific name Capcnsis, it appears to be dis-

tinct. The upper parts are varied with black and

grey, with some red on the coverts of the win<rs ;

there is a double streak, one part black and the other
white, over the eye, and another of the same colours
on the neck

; the coverts and quills are brown rayed
with black, and having upon them four eye-spots of
red, with black margins ; the under parts are white,
and the bill and feet black ; various writers upon

birds, and Temminck among the rest, who is usually
correct to the very minutiae of species, are of opinion
that all of those which we have noticed are one and
the same bird in different states of its plumage ; and

certainly the differences which we observe among
them are not greater than those which occur in the
same species among birds with which we are better

acquainted. Altogether, indeed, they are birds of
whose nature and habits we know very little. From
the countries which they inhabit, we might be led to

conclude that, at some seasons at least, they can feed

upon pastures much more dry than those that are

usually resorted to by the snipes ; but information is

wanted before any certain conclusion can be arrived

at respecting them.

RHYNCH^ENUS (Fabricius). An extensive

genus of Coleopterous insects, belonging to the sec-

tion Tetramera and family Curculionidce, having the

antenna? strongly elbowed, and ten, eleven, or twelve-

jointed, the three last forming a club ; the rostrum

long and deflexed, with the antennae inserted near
the middle ; the body of an oval or rounded form,
and the legs long, the tibiae generally having a curved
terminal hook. The genus has been greatly sub-

divided by Schonherr and other recent authors.

RHYNCHITES (Herbst). A beautiful genus
of coleopterous insects, belonging to the section

Tetramera, family Curculionidcc, and sub-family Atte-

labides, in the article upon which we have given the

characters and figured the genus ; and in the article

CuRcaLioNio^E, we have given an account of the

destructive habits of the RJnjnchites Bacchus.

RHYNCOPHORA (Latreille). A sub-section

of coleopterous insects, distinguished by having the

head anteriorly produced into a snout or muzzle, with

the mouth placed at its extremity. This sub-section

corresponds with the Linna^an genus Bruchus, Atte-

labus, and Curculice ; of the arrangement of which
we have already given a sketch in the article CUR-
CULIONID^E.

RH YNSCHOSI A (Loureira). A genus of North
American arid tropical plants, mostly climbers, and

belonging to LegnminoscE. This genus was called

Glycinc by De Candolle and other botanists ; but

Loureira's name has been generally adopted. The

greenhouse species thrive in sand and moor-earth,
and are propagated by cuttings.

RHYPHUS (Latreille).

"

A genus of dipterous
insects belonging to the family Tipulida;, having the

antenna? short, sixteen-jointed ; the proboscis ad-

vanced, cylindric, and rather shorter than the head ;

the ocelli three in number, and of equal size ; the

legs of unequal size, the posterior being the largest.

There are two or three species which frequent the

windows of our apartments, distinguished by their

spotted wings. The larva?, according to Reaumer,

frequent cow-dunp.
RIBES (Linnteus). A genus of shrubs found in

many places of the northern hemisphere, of which

the various species of the currant, and gooseberry are

familiarly known. The flowers are pentanclrous, and

the genus gives a title to a natural order, viz. Grossu-

lariefE. There are several varieties of the common
useful currant, and those of the gooseberry are innu-

merable. Both the currant and gooseberry are

wholesome and useful fruits, and are applied to many
economical purposes. The old varieties are per-

petuated by cuttings, and new varieties are obtained

from seed. The best currants are the Dutch white
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and red.~ The black is highly esteemed by the con-

fectioner ; and one of the best gooseberries is the

Warrington red.

RICE is the Oryza saliva of Linnaeus, a tropical

aquatic cereal, extensively cultivated, and of the

greatest importance to the inhabitants of those warm
countries where it succeeds.

RICHARDIA(Kunth). A genus ofplants nearly
related to Dracantium, and formerly called Calla

cethiopica. It belongs to the natural order Aroidece,
and is a common plant in every greenhouse.
RICINUS (Linnaeus). A genus of shrubs and

annual herbs, natives of the tropics. The flowers

are monoecious, and the genus belongs to Euphor-
biaceae. The R. communis is commonly called palmo-
christi, from the hand-like form of the leaves. It is

from the seeds of this plant the castor oil is expressed,
and for which the plant is cultivated in the West
Indies. In this country, the palmo-christi is treated as

a tender annual, and planted as an ornament in the

flower-border.

RICINUS (De Geer; NIRMUS, Hermann). A
genus of bird-lice. See the article NIRMID.S.
R1EDLEIA (Ventenat). A genus of tropical

undershrubs, formerly called Mclochia. The species
have monadelphous flowers, and belong to Byttner-
iacets.

'

They grow freely in our stoves, and are

easily propagated by cuttings.
RIPOGONUM (Forster). A genus of Austra-

lian climbers, bearing white flowers, and belong-
ing to the natural order SmilacecB. They are

greenhouse plants, and are propagated by division or

or by cuttings.
ROBINIA (Linnaeus). A fine genus of trees and

shrubs, almost all natives of America. The flowers

are papilionaceous, and the genus is associated with

the LeguminoscE. The R. pseudacacia is an elegant
ornamental tree, producing very durable timber, and
is the celebrated locust-tree of the United States,
of which so much was written by the late Mr. Cobbett.
The R. hispida, R. rosea, and R. viscosa, are all fine

flowering plants. Most of the species ripen seeds
from which they are raised, or the more choice

sorts may be grafted on the common R. pseudacacia.
ROCAMBOLE is the Allium ophioscorodon of

G. Don, a culinary species of onion, now but rarely
cultivated. A peculiarity of its manner of growth is

that of its seeds vegetating before they drop from
the capsule. Rocambole is in no respect superior to

the common onion.

ROCKET. This is the vulgar name of a genus
belonging to CrucifercE, called, by Tournefort, Eruca
sativa. A majority of the species are cultivated in

various parts of the continent as greens, and the

double varieties are admitted into flower-gardens.
The Hesperis matronalis of Linnaeus, a favourite bor-

der flower, is also called Dame's Rocket.
ROCK ROSE is the Cistus purpureus of Tourne-

fort. The genus Cistus contains many species, all

natives of Europe, and favourite plants in our shrub-

beries.

ROELLA (LinnsBus). A genus of under-shrubs
and annuals, natives of the Cape of Good Hope. The
flowers are pentandrous and are arranged among the

CampanulacecB. The species are pretty, and easily

managed in the greenhouse.
ROLLER (CoraciusGalgulus). A genus of coni-

rostral birds, in Cuvier's great order Passeres,

omnivorous in their feeding, as most of the conirostral

family are, and arranged by Cuvier as intermediate
between the more coloured and woodland members
of the ocean tribe, and the birds of paradise. They
are generally speaking handsome in their forms, and

gay in their plunwge, generally with more or less of

metallic lustre. But they have a suspicious and

magpye-like look, which almost convinces us that

they cannot be altogether honest. Yet, notwith-

standing this, the purity and the brightness of their

colours entitle them to rank among the most beauti-

ful of birds. They have, however, little to recom-
mend them but the beauty of their colours ; for their

voices are harsh and disagreeable, and their manners
are gloomy rather than lively.

They are all natives of the eastern continent,
where they inhabit the depths of the forests, so that
little opportunity of studying their manners can be
obtained. They probably can subsist upon farina-

ceous or pulpy vegetable matters ; but these are
understood to form but a small portion of their food,
and that only occasionally. Their principal food
consists of worms, mollusca, and other small animals ;

and the living subject, and dead bodies in a state of

carrion, are nearly the same to them. It is also

probable, that they eat the eggs of other birds ; but
the fact as to this has not been clearly brought home
to them in a sufficient number of instances, for

enabling us to say that it is a general habit.

The generic characters are : the bill of mean length,

higher than broad, straight in the greater part of
the length, covered at the tip of the upper mandible,
and with the tomia, or margins of both mandible?,

sharp, hard, and adapted for cutting. The nostrils

are basal and lateral, half covered by a membrane
furnished with stiff bristles, like feathers. The tarsus

shorter than the middle front toe ; the toes four, three
to the front and one to the rear, all completely free

to their articulations, so that the foot is either a

walking foot, or a hopping one, aided by the wings,
as the particular action which the bird has to perform
may require. The wings are rather pointed, the
first quill is shorter than the second, which is the

largest in the wing. The tail is generally speaking
long, capable of spreading, and composed of firm

feathers. The whole plumage indeed is firm and

compact, and not liable to be injured by the motions
of the bird among the thick branches in the woods.
There are a good many species in the genus ; but

they have been increased much beyond the proper
number, by including tarragons, pyes, and other birds,

some of which do not belong to the same family, in

the natural arrangement.
EUROPEAN ROLLER (C. garrula). Though this bird

is called European, and appears in the south and east

parts in considerable numbers, it is doubtful whether
it is permanent for the year in any part of Europe.

They appear to be summer migrants from Africa; for

they appear in considerable numbers in Malta in the

spring on their passage northward, and again in au-

tumn on their way southward. They of course

breed in those parts of Europe which they frequent ;

and thus they are natives, although they do not con-

tinue all the year round. They occasionally, but

very rarely, make their appearance in Britain, though

only as single individuals, which appear to have

trayed out of the line of their ordinary migration.
But still they keep so much in the cover of the thick

woods, that a stray bird may occasionally breed in

Britain without being observed. On the continent
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they range farther to the north, for numbers of them
cross the Baltic. They are, however, much more
rare in the west of the continent, being rarely found

in France farther north than Strasburg, and rarely, if

ever in Holland, even as stragglers.
The length of the common roller is about thirteen

inches, and it is a iirm and compact bird in propor-
tion to its length. The upper parts are of a brownish-
fawn colour ; the top of the head and upper part of

the neck blue with green reflections ; the lesser

coverts of the wings bright violet-blue ; the quills
\vaved with blue, dull green, and fawn colour ; the

middle tail-feathers greenish-grey, and aquamarine
green on the under sides; those next them dull green,
and the external ones, which are a little longer than

the rest, are of this same colour ; the under parts of

the body are aquamarine blue ; and the bill and feet

are reddish-yellow. The eggs vary from fourto seven,
and they are of a shining white, which is the general
colour of those of the genus.

ABYSSINIAN ROLLER (C. Abyssinica) is a larger

species than the one which visits Europe, measuring
sixteen or seventeen inches in length. The back is

orange-brown ; the forehead, a streak over the eyes,
and the chin, are white ; the top of the head, the

neck, the middle and greater coverts of the wings,
and all the under parts of the body, are sea-green ;

the lesser wing-coverts and the scapulars are bright
azure ; the quills are rich blue, with the lips and

margins of the inner webs black ; the middle tail-

feathers are greenish-black, the next ones blue at the

basal part, and sea-green at the terminal, and the ex-

ternal ones, which are considerably longer than the

rest, are sea-green at their bases, then crossed by a

band of blue and black in the remaining portion
towards the tips ; the bill is black with the ex-

ception of the base of the lower mandible, which
is white ; and the feet are reddish. The female is

smaller, has the lateral feathers of the tail less pro-
duced, and all the colours duller. The young have
the upper part mottled with green and reddish, and
the front, throat, breast, and flanks reddish. This
is a very handsome bird ; but it is subject to some
variations of colour, and very little is known of its

habits.

BENGAL ROLLER (C. Bengalensis), is perhaps not

very accurately named after Bengal, as some of the

authorities state that it is also found in Southern
Africa. The upper parts are violet-green, with the

lower part of the back and the rump clouded with

green and blue. The larger coverts of the wings are
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sea-green, the middle ones are clouded with green and
blue, and the lesser and also the upper tail-coverts, are

light blue ; the quills are variegated with deep blue,

sea-green, and black ; the middle tail-feathers are black-

ish-green; and the others are deep blue at their

bases, and black toward the tips and in the outer

margins ; the cheeks and lower neck are violet

streaked with white ; the throat is reddish, the breast

russet, and the under parts sea-green ; the bill is

black and the feet grey ; the length about thirteen
inches. The female is rather smaller than the male,
and has the front and the under part of the body
reddish-white. The young have the anterior part of
the head and the ear-coverts white ; and the top of
the head and upper part of the neck reddish-violet ;

the breast and belly are of the same ground colour,
but they are streaked longitudinally with white ; the

upper parts are olive-green clouded with red; the
coverts of the wings violet-red ; the bill brown ;

and the feet red. There are some doubts about the
bird being a native of Southern Africa, though it is

thus stated by some authorities. It is rare indeed that
the same species of animal, be it what it may, occurs in

both these countries ; and there have been so many
instances of productions of India and the oriental isles

being purchased at the Cape as African, that we require
very strong evidence, in fact that of the very party
who met with them alive in the wild state, before we
can be secure against this kind of imposition. It is

true that India and Africa are more abundant in birds
of the genus than any other parts of the world ; but,

except in this instance, if it really be an exception,
all the species of the one locality are different from
those of the other.

BLUE-BILLED ROLLER (C. cyanogaster). This is an
African species measuring about fourteen inches in

length. The upper parts are olive-brown ; the head,
neck, and breast reddish, clouded with green ; the

rump and wing-coverts are blue ; the quills green at

the base, then blue and afterwards black at the tips ;

the tail-feathers are green ; the neck and breast

greenish-red ; the under parts blue ; and the bill

black, and feet grey.
GREEN ROLLER (C. viridis). This is an Indian

species about a foot in length. It is sea-green in the

general plumage ; but has the forehead and throat

reddish-white, and the rump and tail-coverts bluish-

green ; the bill is black and the feet reddish.

TEMMINCK'S ROLLER (C. Tcmminckii) is an Indian

species, about the same dimensions as the last-men-

tioned, but different in the colours. The upper parts
are green ; the top of the head, the nape, and the

crest, are aquamarine blue ; the neck, rump, coverts,
throat, and all the under parts are bright shining
blue ; the bill is black, and the feet are reddish-
brown.

There are several other species of roller, some
natives of India, some of Africa, and some of Aus-
tralia ; but, excepting in size and colour, they do not
differ from those which have been already noticed.

Indeed, though the rollers are unquestionably very
beautiful birds, there are very few genera which have

got a shorter, or even so short, a story to tell. Ex-

cepting m their mere external appearance, and the
countries which they inhabit, any one of them may
be"an index to the whole race.

ROSACE^E. A natural order, embracing the

greater part of the Linnaean class Icosandria, and a

very conspicuous order of Jussieu's sub-class Cah/-
00
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ciflorce. This order contains forty-six genera, and not

less than seven hundred and eighty-three species.
Whether the genera be trees, shrubs, or herbs, there

is a similitude in the character of their flowers which
is obviously striking ; and the single rose being a

type so well known, facilitates the identification of

the various genera. Among the trees there are the

Amygdalus, Primus, Persica, Cerasus, and Eriobotrya,
which are also fruit bearers ; among the shrubs, be-

sides the type, there are the Cratcegus, Photinia,

Cotoneaster, and Cydonia; and among herbs we have
the useful strawberry, the Potcntilla, Geum, and
Tormentilla.

Rosacece is divided into eight tribes, viz., Chryso-

balanece, Amygdalete, Spiracece, Neuradeae, Dryadcce,

Sanguisorbece, Ro&ece, and Pomaccce, The Amygdalece
is distinguished from the other Ro&aceee, because it is

remarkable for containing plants which, notwith-

standing they all bear eatable fruits, furnish from

their leaves, their blossoms, and even from their

seeds, one of the most subtile and powerful vege-
table poisons known. The deleterious principle,

separated by modern chemistry and named prussic
acid, although so poisonous in a concentrated form,

rarely exists in such proportion to the sugar, muci-

lage, and other innocuous substances, with which it

is naturally combined, as to be in any degree inju-

rious. Hence, bitter almonds, peach and plum stones,
and cherry-laurel leaves, have been favourite ingre-
dients with cooks and confectioners to give a pleasant
flavour to custards, puddings, and jellies ; and several

of our most excellent liqueurs, such as noyau, ra-

tafia, and maraschino, owe their flavour to this subtile

poison.
The rose, the strawberry, and their associates are

herbaceous or shrubby, but never arborescent plants,

with alternate leaves, either simple or compound,
and almost universally furnished with stipules. The
inflorescence is variable, the flowers monoclinous,

rarely by abortion separated ; very prone to become

double, and in colour red, white, or yellow, but never

blue ; the calyx of four or five sepals, and more or

less connected ; the fifth or odd lobe being axial or

posterior ; the torus is variable, sometimes forming an

annular disk, at others becoming large and hemisphe-
rical, or lining the urceolate tube of the calyx ; the

petals are equal, with short claws, perigenous, five in

number, and rarely absent ; the stamens are inde-

finite ; the filaments free ; anthers innate, two-celled,

and opening lengthwise ; the ovaries are several,

superior, and mostly free, one-celled and one-seeded ;

the styles are lateral, exserted just below the apex of

the carpel, and the stigma simple ; the fruit either

one-seeded^nuts or akenia, occasionally becoming
drupeolffl. This description is applicable to the

strawberry, bramble, raspberry, dewberry, cloud-

berry. &c.

ROSCOEA (Smith). A genus of Nepalese her-

baceous plants, belonging to Scitaminea. The species
thrive in loam and peat-earth, flower freely, and are

increased by division.

ROSE ACACIA is the Robinia hispida of Lin-

naeus, one of our most ornamental shrubbery plants.

They are usually propagated by grafting on the com-
mon R. pseudacacia. By pruning back the shoots

which bear the first flowers, they may be made to

flow.er a second time in the autumn.

ROSMARINUS (Linnaeus). A genus of two

species, bearing diandroua flowers, and belonging to

the natural order Labiate. The R. (rffic'mahs is a well
known aromatic-scented plant, for which it has been

long cultivated in gardens. Burnett says it gives
its fragrance to Hungary-water ; it is likewise one of

the ingredients employed in the manufacture of eau-

de-Cologne, and it enters into the composition offour
thieves' vinegar, once so famed for its supposed power
of preventing the spread of contagious diseases.

Rosemary has some reputation as a cephalic medi-

cine, relieving the headach, and exciting the mind to

vigorous action. Hence it has been called the herb
of memory and repentance. Hence also its use as a

symbol of
fidelity, and its introduction both into

wedding-garlands and funeral-wreaths ; and still in

many of our distant counties it is customary with the

mourners to wear sprigs of the plant, and strew them
on the grave.
ROTTLERA (Roxburgh). A genus of ever-

green shrubs, natives of the East Indies and Brazil.

The flowers are dioecious, and the genus belongs to

Euphorbiacece. The R. tinctorea is in our stove

collections, and succeeds with the ordinary manage-
ment.

ROXBURGHIA (Jones). An East Indian

climbing plant, bearing some resemblance to the

Gloriosa superba, hence it is named R. gloriosoides. It

belongs to the eighth class of Linnaeus, and to the

natural order Asphodelece, increased by division.

RUBIACEjE. A large natural order containing

seventy-three genera, and above three hundred and

eighty-seven species. The order is divided into nine

sections under the following titles, viz., Guettardece,

Hameliacece, Cinchonece, Cephalanthece, Hcdyotidece,

CoffeacecE, Spermacocece, and Galece. The Rubiacece,

collectively considered, are herbaceous plants, with

square or angled stems, and whorled exstipulate
leaves ; the verticilli being formed of two opposite

gemmiferous leaves, with a variable number of inter-

mediate ones, not varying in appearance from the

general foliage, but destitute of buds ; hence being

stipulaceous, and supplying the place of the iriter-

petiolar stipules of the Cinchonacea. The inflores-

cence is paniculate, the flowers small, and in general
united. The calyx is superior, the tube joined to the

germen, and the limb from four to six-clefted ; the

corolla is synpetalous, rotate, or funnel-shaped, regu-
lar, with its petals equal to the sepals, and exserted

from the calyx ; the stamens are equal in number to

the lobes of the corolla, and exserted alternately
with them ; the filaments are free, the anthers incum-
bent two-celled and open longitudinally ; the germen
consists of two connate carpels, invested by the ad-

herent tube of the calyx ; the styles two, and the

stigma headed. The roots of the Rubiaceae often

contain a large quantity of colouring matter. This

is epecially abundant in the madders, and several

species of Galium. Madder is not much grown in

this country, although the climate is suitable, because

the imported madder is cheaper. Cattle fed on several

of these plants have their secretions tinged with the

colouring matter.

There are many beautiful as well as useful plants

comprised in this order ; of the first we may notice

the Gardenia, Ixora, and Portlandia; of the second

the Cinchona, Jesuit's bark, as a medicine, and the

coffee as an article of diet, as examples ; although
these are associated with many unemployed plants.

RUBY. This beautiful mineral is, in fact, but a

peculiar modification of corundum. Next to the dia-
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mond, it is the most valuable of the precious stones.

The most highly prized varieties are the crimson

and carmine-red. These gems are generally found in

alluvial deposits, especially in Ceylon and Pegu ;

those from the former place being of a pale colour.

RUDBECKIA (Linnaeus). A genus of orna-

mental herbs, chiefly natives of America. It belongs
to the Hcli(tnthc(B section of the natural order Com-

posite. The flowers of several of the species are

showy, and are fitting to be planted in shrubberies,
or among the larger growths of the flower garden.
RUMEX (Linnaeus). An extensive genus of her-

baceous plants, mostly natives of Europe. It belongs
to Polygonncece. The various kinds of docks and
sorrels are well known plants, some few of which are

cultivated, either for medical purposes or as pot-herbs.
RUMINANTIA. Those mammalia that chew

the cud. See MAMMALIA.
RUSCUS (Linnaeus). A genus of low evergreen

shrubs, belonging to Smilaccce. The undershrub
sorts are hardy and common in our ornamental

plantations, and called butcher's-broom. Their

foliage is remarkable, inasmuch as leaflets are borne
on the disk of the larger leaves. There are three

or four species which are climbers from South Africa :

they are all propagated from suckers.

RUTACE^E. A natural order containing thirty-
seven genera, and one hundred and sixty-two species

already described. They are an interesting, though
a heterogeneous group, natives of all countries and all

situations. The type of the order is the common
garden rue, one of the most disagreeable scented

plants ; and with it are associated both shrubby
and arborescent plants. They have all opposite or

alternate leaves, with or without stipules, and for the

most part punctate. The inflorescence is variable,
either axillary or terminal, and solitary or aggregate ;

the flowers regular or irregular, and in general united.

The calyx is formed of from three to five sepals ; the

corolla of five petals; the stamens are from five to

ten, some of which are occasionally abortive ; the
disk is sometimes dilated and sometimes absent ; the

germen is formed of from three to five carpels, dis-

crete or conjoined ; the cells usually two-celled ; the

styles free or connate, and the stigmas simple or
dilated. The fruit is most frequently capsular, the
seeds are from abortion less in number than the ovules,
with usually a crustaceous or membranous testa.

The genera here connected are divided into four

tribes, viz., Riitecc, Diosmece, of which last there are three

sections, Cttsparica; and XanthoxylecE. Most of these
are strong-scented plants, and several of them are

medicinal, especially the Guaiacums; and the wood
of G. ojficinalc yields the timber called lignum vitce,

so useful to turners and cabinet-makers. The common
rue, formerly so much extolled for its great and vari-
ous virtues, is now almost neglected, except by village
doctresses.

The Diosmas are all favourite greenhouse plants,
and easy of cultivation.

RUTELID.E (Mac Leay). A family of very
splendid coleopterous insects belonging to the section

Pentamcra, and sub-section Laweliicornes, having the

body short, rounded, and generally highly polished ;

the head and thorax are not armed with horns indi-

cating the
diversity of the sexes, the anterior margin

of the labrum is exposed ; the maxillae are scaly, trun-

cated, and toothed at the tips ; the mesosternum is

often produced in. front into a strong spine ; the scu-

tellum is generally large, especially in the genus
Macraspis, the tarsal claws are often of unequal size,
and the mandibles are corneous. The species are
almost exclusively tropical, and inhabitants of the
new world; and from the scaly structure of the maxillae,
and the terminal teeth with which they are provided
(and which are similar to those of the Melolon-

thidaE], it is most probable that these insects in the

perfect state feed upon leaves, as do the species of
the last-mentioned family. The splendid colours also
with which they are adorned, indicate them to be

species which are abroad by da}'. The genera are

Hexodon, Cyclocephala, Chrysophora, Chrysina, Rutelat

Pelidnola, Oplogiiathus, Macraspis, Chasmodia, and
some others recently proposed. Of these genera,
the most remarkable are Chrysophora and Chrysina,
in both of which the posterior legs of the males are

very large and thickened, with the tibiae curved and
terminated by a strong hook. To the first of these

genera belongs the splendid Melolontha chrysochlora
of Latreille, figured in the Voyage of Messrs. H umboldt
and Bonplarid, and subsequently in Mr. Griffith's

Animal Kingdom, and the Naturalists' Library,
Beetles.pl. 14. Like the common cockchaffer, this

species lives in society, and was sometimes observed
in great numbers by the distinguished voyagers above
named. It has been generally supposed, Latr. (Regne
Animal, v. p. 552), that the extraordinary insect figured

by Shaw under the name of Scarabaus macropus (a

copy of which is here given), belonged to the same

genus as the former; but the writer hereofhaving been

favoured with a sight of a specimen of this very rare

insect recently obtained by J. G. Childern, Esq., is

enabled to state that it belongs to Mr. Kirby's genus

Chrysina, which was established upon the inspection
of females alone.

The genus Rutela, Latreille, is rather numerous,
and is distinguished by having the legs of equal size

in both sexes ; the scutellum small, the mesoster-

num not reaching the base of the fore legs, and the

body oval.

RYE is the Sccnle ccreale of Linnaeus, one of our

cultivated cereals, belonging to the Grammes, and

extensively cultivated both in the north and south of

Europe as bread corn. In Britain it is but partially

cultivated, and then only for gingerbread bakers and
as early spring food for cattle, or for the straw of

which mattresses and straw-hats andj^ bonnets are

made.

SABAL (Adanson). A genus of palms, natives

of the tropics. Some of them are lofty trees, and one
of them, the Palmetto, is perhaps the smallest of all

O.O2
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the tribe. They grow well in our stoves, and some-

times throw up a sucker by which they are increased.

SABBATIA (Adanson). A genus of biennial

herbs, natives of North America. The flowers are

pentandrous, and the genus belongs to Gentianece.

These are desirable plants, and can only be increased

by seeds sown in a damp peat-earth border.

SACCHARUM (Linnaeus). An important genus,

belonging to the Graminece. The sugar-cane has

been long celebrated for its invaluable juice, and cul-

tivated in every latitude warm enough for the nature

of the plant. It is extraordinary, says a late writer,

that so fine a grass, possessed of such remarkable

properties, should have been unknown to the an-

cients, or so little sought after by them when they

procured so many luxuries from the East. Galen and

Pliny both mencion a sweet salt which they call Sac-

charum* and which was then only used in medicine.

Until a comparatively modern epoch, its chief use

was as a febrifuge, a small piece being recommended

to be placed on the tongue to relieve the thirst of

fever. In the tenth century sugar was first substi-

tuted for honey in medicine. Like many other

medicines, it has escaped from the apothecary's store,

and from being dreaded as a drug, is now esteemed

a luxury, or rather a necessary of life. The con-

sumption of sugar by the British population is esti-

mated at about a quarter of a. hundred weight per

annum for each person.
SAFFRON is the Crocus sativus of Linnceus, the

stigmas of which, when collected, are the drug so

called. No part but the stigmas should be prepared,

and hence the number of plants required to produce
even an ounce will sufficiently account for the high

price this drug bears in the market. Saffron is aro-

matic and stimulant, and is a favourite carminative ;

it is, however, chiefly now valued for its colouring mat-

ter. The plants are grown in large quantities in some

parts of England, and are much higher priced than

those of foreign growth. The chief saffron gardens

are at Walden in Essex, hence called Saffron Walden.

SAGITTARIA (Linnaeus). A genus of aquatic

herbs, natives of many different parts of the world,

and so called from the shape of the leaves resembling-

arrow-heads. The flowers are monoecious; and the

genus belongs to the natural order Alismacecc. None
of the species are cultivated.

SAGUS (Gsertner). An East Indian tree, be-

longing to Palmce, commonly called the sago-palm,

from which the medical or dietetic substance called

sago is extracted. This substance is the granulated

pith of the tree.

SAINFOIN is the Onobrychis saliva of Tourne-

fort, an agricultural plant, cultivated in chalky districts

as a forage and pasture plant. The Astralagus ono-

brychis of Linnaeus is also called sainfoin.

ST. JOHN'S WORT is the Hypericum qua-

drangularum of Linnaeus, a British plant found in

most meadows.
SALAMANDER (Salamandra). A genus of

batrachian reptiles, having some slight resemblance

to the lizards in its external shape, and accordingly

classed with them by some of the earlier naturalists,

but very properly separated since the structure came

to be better understood. The general characters

may be described as follows : the body lengthened,

with four feet of equal dimensions, and a long tail ;

the head is flat, and the ear entirely embedded in the

flesh, and without any distinct tympanum, and only

a small cartilaginous plate on the opening ; both jaws
are furnished with numerous small teeth, and there

are two parallel rows of such teeth along the bones
in the upper part of the mouth, which represent the

vomer ; the ribs are merely rudimental, though they
are not wholly wanting as in the frogs, but there is

no sternum of bone ; the pelvis is very imperfectly

developed, and suspended to the spine by ligaments;
the legs are of nearly equal length, and without any
webs to the toes or claws on them, and there are

always four toes on the fore feet, and, generally
speaking, five on the hind ones. In the adult state

they breathe in the same manner as tortoises and

frogs ; but in their early state they breathe in the

water by means of gills. These gills are formed into

tufts upon arches of cartilage attached to the bone
of the tongue, and some of them retain these arches,
in part at least, after they have ceased to breathe
with the gills. There is a sort of membranous lid to

the opening ; but the tufts of the gills hang free,

instead of being enclosed by any membrane. In their

transformation the fore legs are earlier formed than
the hind ones, and the toes are successively developed
as if the one pushed out the other.

Salamanders are usually divided into land species
and water species, but the division is not very pre-
cise, for the land ones inhabit humid places, and the

aquatic ones breathe air, and are not wholly confined
to the water. There are, however, distinctions

between them, which arc of importance, but which
we can notice with more advantage afterwards.

Though among the humblest, least developed, and

apparently least sentient of all the vertebrated ani-

mals, whether inhabiting the land or the water, the

salamanders have been much famed in story for their

powers of mischief and their tenacity of life under
circumstances the most remarkable. There is scarcely
a cottage in the country which has been visited by
knowledge in any shape, where the salamander is not
believed to beacreature which not only can live, but ac-

tually does habitually live, in the fire. Not'only this, but

where a little speculation is added to the mere report,
it is said that the salamander is bred only in the fire,

and especially in the long continued heat of powerful
furnaces. We have heard it stated again and again, as

matter ofterror to a whole district, that the fires of glass-
houses and other works requiring great and continued

heat, had been kept so long burning, and burning
with so much intensity, that salamanders had actually
bred in them, and that the terrified owners had built

up all the openings, so that the terrific reptiles might
perish in the smouldering extinguishment of their

burning cradles, instead of issuing forth to spread

pestilence and death over the whole country. We
need hardly say that this is not true, but still it is

believed by many; and the fable has been so much
interwoven with story and with song, and so much
emblazoned among the nonsensical representations of

the heralds, that the getting rid of it from the public
mind will be no such easy matter, as those who are

convinced of its absurdity may be apt to suppose.

Pliny, to whom we are indebted for more of the non-

sense of natural history, than we are perhaps to any
other man, has tended much to perpetuate this ridi-

culous fable. We do not say that he invented the

story of the salamander, or any other of the ridiculous

stories of which his works are so full. Pliny was a

mere compiler, and as such ht was a pipe for trans-

fusing the nonsense of others, just as is the case with
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many of our modern compilers, and not a spring

pouring forth its own waters of folly. But, as is the

case to this day with compilers of facts and statements

in natural history, who do not understand, and, there-

fore cannot appreciate the science of the subject, he

appears to have had the stronger desire that a state-

ment should be true, the more widely that it differed

from common observation and experience. He gravely
says, that by passing over and possessing the whole

vegetation, a single salamander could speedily exter-

minate nations : now as we shall see afterwards, the

salamander spends the greater part of its time in a

state of perfect repose ; that when it does move, its

motions are very slow, and the space to which they
are confined is exceedingly limited, and that, in short,

the supposed poisonous exudation of its skin, by
means of which it is said to have triumphed over the

utmost intensity of fires, and extinguished all other

kinds of life over extensive districts, is really nothing
more than a very simple means of defence given to it

against such enemies as attack so helpless a crea-

ture in its humble abodes.

It is generally understood, that the principal fables

related of the salamander had their origin in the fer-

tile imaginations of the ancient Greeks imaginations
which produced flowers in great abundance, and often

of exquisite beauty, but of which the fruit was scanty
and of most inferior quality. It was a habit with them
to erect every thing of which they understood but

little, either into a god or a devil, according as the

multiplication of the one or the other happened to be
more fashionable ; and of course the salamander, all

fire-proof as it was, was the very best subject that could

be imagined for making a devil of; we may add, that

it would have answered just as well with those modern
Hadestical theorists, who will be satisfied with nothing
short of material fire and substantial brimstone, as

fitting instruments of torture for immaterial and im-

mortal spirits. This fable is a more gross as well as

a more mischievous absurdity than that of the sala-

mander, though perhaps it has the same origin. It

may not be amiss to remark in passing, that the allu-

sions to the burnings of Tophet and Gehenna, which
are drawn from the Old Testament, are all made to

the burning of dead bodies, or of children or other

victims who were burned alive in the horrid sacrifices

to the Syrian idols. There is little doubt that these

were subsequently mixed up with much of Grecian

fable ; and that the salamander has its share in those

ridiculous and most unholy doctrines which still con-

tinue to be preached up for the purpose of terrifying
the ignorant.
The belief in the marvellous accounts of the

salamander is now, however, in a great measure
confined to those visionaries ; because the dissec-

tions of the anatomists and the reasonings of the

physiologists have established the proper place of the

animal in nature, and proved how helpless and how

perfectly harmless a thing it is, notwithstanding all

that has been said concerning it. They have thus

spoiled quackery, both physical and metaphysical, of

what was once one of its most powerful engines.

Quackery invariably laid hold of every thing that

really was, or could by artifice be, made an object of

terror or any other strong emotion to the multitude.

If it had deadly power to any extent, it was sure to

have healing power to the same extent imputed to it.

Accordingly the salamander was described as being

capable of extinguishing the most violent conflagra-

tions ; so much so, that a basket full, of salamanders

would have quenched Etna itself. Its medical vir-

tues were equally wonderful, and the most burning

malady with which human nature could be assailed,

vanished at the presence of the all-potent salamander.

These and many other stories equally marvellous and
ridiculous, have vanished before the light of modern
science ; and the salamander may be considered as

now belonging only to natural history, and of no
value or interest in any other respect or point of view.

Some naturalists consider the land and the water

salamanders as separate genera or subgenera ; and

they appear to be justified in this view on account of

the structure, the physiology, and the habits of the

animals. The land ones, which are the proper sala-

manders, as being those upon which the ancient fables

were founded, retain the name salamander, and triton

is given to the aquatic ones. We shall consider them

separately ; but though there are several species of

each division, their manners are so obscure and void of

popular interest, that one ortwo ofeach will be sufficient.

LAND SALAMANDERS (Salamandra). These in

their perfect state have the tail round, and not at all

adapted for swimming. They are ovoviviparous,
or bring their eggs to maturity internally, but the

young are dropped in the water, and pass their tad-

pole state in that element ; but this state is much
shorter in them than it is in those oviparous Batra-

chia, the eggs of which are hatched in the water.

They are found in various parts of Europe, of Asia,

and of North America, but never in either of the ex-

tremes of climate, and they live in great seclusion.

The American ones are more numerous than those

of the eastern continent, but they are less known.

They are said to want the two glands on the sides of

the nape similar to those in toads, which are found in

the European species.
COMMON SALAMANDER (5. maculosa). This spe-

cies is black, marked with large yellow spots rather

bright in the colour. On the sides there are ranges
of tubercles, from which, when the creature is alarmed,
it ejects a milky fluid to the distance of several inches.

This fluid has an offensive smell and an acrid taste,

and is understood to be very annoying, if not deadly,
to weak animals ; but it is not a poison to animals of

any considerable size. It is subject to considerable

varieties of size and also of colour. Its abodes are

all of the most solitary and gloomy character. In

the moist earth, and in tufts of vegetation by the

margins of marshy pools in upland woods, in holes of

the earth under stones, in ruined buildings, and in all

places which have a moderate temperature and are

damp. The greater part of its time is spent under

ground, and it never comes abroad in the sun during

summer, while in winter it remains under ground
in a state of unbroken repose ; and when they
are in this state, there are not unfrequently num-
bers of them twined together. Its movement is

very slow and heavy ; and, instead of being cou-

rageous which the fables represent it to be, it is

passive almost to stupidity, neither facing danger nor

flying from it, but discharging its acrid fluid in cases

of necessity. Its food consists of flies, worms, small

mollusca, and other little animals, and sometimes it

is said even of mud ; and as it attacks, and can attack,

no animal of any considerable size, it is said to be in

itself free from attacks, as the other animals which

frequent the same haunt with it are said to partake
in that aversion in which it is held by human beings.
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It does not appear to have any voice, at all events

it utters no cry, and indeed it has very little of the

action possessed by ordinary land animals. Though
the young inhabit the water for a short time, the

mature animals are very impatient of that element.
When put into water.it makes more vigorous attempts
to get out than it seems capable of upon any other

occasion
; and if it is prevented from getting out, it

rises much more frequently to breathe than would be

supposed of an animal in which the development of

life seems so imperfect, and its action so languid.
The seat of greatest sensibility in the salamander

appears to be the skin ; for all the rest of it partakes
of that endurance which is common to the cold-

blooded animals. It is not easily killed by mecha-
nical means, but the application of almost any stimulus

to the skin affects it powerfully. Vinegar or salt

throws it into convulsions ; and extremes of heat and

cold, or of drought and moisture, appear to be equally

annoying to it. The specific effect of these is not

well ascertained ; but that they affect the animal

more than it is affected by any thing else is certain,

because it bears equally ill the opposite extremes of

season and of climate, both of which send it to its

hiding places, and both perhaps, when pushed to

great lengths, render it inactive.

In many respects the genus differ from all other

animals ; and though they are still pretty generally

distributed, though but rarely seen, they really seem
to be creatures fitted for a different state of the eco-

nomy of the earth's surface from that which now
exists. There are many peculiarities in their struc-

ture, and not the least remarkable is the extreme

smallness of the brain, the diameter of which is really
less than that of the sp

; nal marrow; this last consists

of two distinct chords, in the one of which the ex-

treme sensibility of the skin is perhaps concentrated,

and probably the muscular energy of the body in the

other. The smallness of the brain, as a definite part
of the nervous centre or foundation of the animal, is

a strong corroboration of the generally supposed and

nearly demonstrated hypothesis that the brain of an

animal is always well formed in proportion as the

organs of the localised senses are well developed, and

of equal acuteness. One sense may be pretty keen,

though the brain is small ; but we believe there is

scarcely an instance of an animal with a very small

brain being perfect in all those senses which have

their organs situated in the head. When we speak
of senses which have particular organs, the eye is the

one which claims our first and chief attention. In

the salamander the eye is very different from that of

land animals generally, and even from those of toads

and frogs. Though much less aquatic in its habits

than the frog, and though understood to have passed

through its transformations before it is committed to

the water by its parent, for the brief period that it

remains in that element, the eye of the salamander

bears a very striking resemblance to that of a fish.

The ball is so fixed as that it cannot turn, and the

skin completely covers the eye so that only the corner

h visible. Of course, there is no lachrymal apparatus,
the eye having no use for tears to wash, as it is

covered by the undivided though transparent skin.

The cornea is very transparent, but the coats of the

eye are irregular in their thickness and form, and

the central part of the crystalline lens, which is albu-

minous, hardens by boiling like that of a fish.

The organs of hearing bear a considerable resem-

blance in their general structure to those of the carti-

laginous fishes with fixed gills ; and it is not a little

remarkable that an animal which, in its adult state, is

very impatient of water, and which spends but little

of its early life in that element, should have so many
points of resemblance to the fishes. Below the skin

and the muscles, there is a cartilaginous operculum
to the ear of a rhomboidal shape. Within this there

is a cavity lined with a greyish pulp, and containing
a rudiment of a tympanal bone, but no definite tym-
panum. Within this there are cavities and laby-
rinths ; but still the ear is a very imperfect one. The

organ of smell appears to be the best developed, the

nostrils are far apart from each other, and their coni-

cal tubes are pretty copiously supplied with nerves.

The tongue is short and thick, having but little mo-

tion, and copiously supplied with a mucous secretion ;

but it is not understood that the sense of taste is very
acute. The teeth are prehensile only, and not at all

adapted for bruising or dividing the food. Little

further is known of the sense of what is usually called

touch than the extreme sensibility of the skin, and
the muscular sense cannot be very strong in so dull

an animal.

The form of the skull is nearly that of a cylinder,

enlarged in the anterior part, and with two lateral

projections which contain the ears. The bones of

the head present many peculiarities, but they are not

susceptible of popular description. The posterior

part of the skull has two condyles, with the hole for

the spinal marrow between them ; and they are fitted

to two cavities in the first vertebra of the spine. The
vertebrae have their posterior surfaces convex. There
are fourteen from the skull to the sacrum, and a vari-

able number in the tail, often more than double that

in the other parts. The spinous processes are a
mere crest, and no part of the body is so formed as

to admit of any powerful motion. The pelvis is

suspended by cartilages to the fifteenth or sixteenth

vertebra, but there is in no instance any bony con-

nexion between this part and the spine, so that the

hind legs have but little firmness. The articulation

of the fore leg at the shoulder is supported by three

bones, but they are so closely united as to seem only
one. The blade-bone ascends toward the spine, and
the coracoid-bone and the clavicle, united by a suture,
are directed downwards. The glenoid cavity for re-

ceiving the head of the humerus is on the posterior edge,
so that the joint is badly situated as well as badly
supported for motion, and it is confined within a
limited range by processes. There are two bones in

the fore arm, the one placed over the other ; five

bones and two cartilages in the wrist ;
and four in

the metacarpus. The first toe has only one phalange
of bone, the second and fourth two, and the third

three. Altogether, the bones of the fore feet are

very imperfect. The bones of the hind feet are

better made out in some parts ; but the connexion

with the spine is loose, and they are capable of only

very slow motion. The head of the femur or thigh-
bone is oval, and therefore has its principal motion

in one plane only ; and there are processes to stop
its motions much in the same way as in the articu-

lation of the shoulder; the under extremity of

it is flattened and broad. Both the tibia and the

fibula are thick and strong, though the former rather

tapers toward its lower extremity, and is longer than

the other. The tarsus consists of nine bones, and

the metatarsus of five, and this is the part which is so
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much more perfect in the skeleton than the corres-

ponding- part of the fore leg. The skin is of a lea-

thery consistency, firm but smooth, with the epidermis

semitransparent.
There can hardly be said to be any distinct gullet

in this very singular animal. From the anterior part
of the canal there is a gradual widening to a sort of

spindle-shaped stomach, which is simple, and copi-

ously supplied with glands or follicles which pour
out a mucous kind of secretion, but little is known of

the rate at which digestion goes on, though from the

sluggish character of all the other actions of the ani-

mal it is supposed to be very slow. No provision
can be said to be made for its hybernating as is known
to be done in many other animals, by the depositing
of fatty matter in the cellular tissue ; but there are

certain oily accumulations of a yellow colour in

various parts of its body, which, by some, are con-

sidered as answering this purpose, though the fact of

their doing so is not fully established.

The breathing apparatus, in the full-grown sala-

mander, consists of lungs narrowed at the fore part,
and rather enlarged backwards. The entrance to

them is by a trachea of no great length, and their

substance consists of cells, not of very large size, and

partially divided by partitions, the vessels in which
the blood receives the action of the air being ramified

all over the partitions and the walls of the cells.

The heart is a true batrachian one, consisting of a

single ventricle and a single auricle, and it is enclosed

in a proper pericardium. The heart is of a red colour.

One large vessel, which brings the blood from the

lungs to the heart, partakes of many of the characters

of a vein ; but the other trunk, which carries it from

the heart all over the body, has much more the cha-

racter of an artery. Taking it altogether, this is one
of the most singular animals in the whole range of

the animal kingdom, and a very intimate acquaintance
with the animal economy is necessary for enabling
one to understand and appreciate its character. The
mode of its reproduction is not the least singular part
of its economy. There can be no doubt that the

impregnation of the ova is internal, which is not usual

among the Batrachia; but the most curious part of

the matter is that the young are understood to remain
in the oviduct not only till they come out of the egg,
but till they have performed all their elementary
transformations, lost their gills, and are no longer

proper tenants of the water, in which, however, they
are understood still to continue for some short time,
of course rising to the surface to breathe air when-
ever that operation is necessary. The common sala-

mander is the largest of the European species or

varieties, for their manners are so obscure that it is

not easy, in every case, to say whether the distinction

should be regarded in the one way or in the other.

This one is sometimes met with as much as eight
inches in length ; but, we believe, very seldom more
and generally less. It is quite unknown in the Brit-

ish islands ; and is found about the middle latitudes

of continental Europe, or rather perhaps in those

more to the south, but in the upland districts rather

than the low and warm ones. We mentioned that

its colour is black, with yellow spots ; but the black

is true only of the upper part, the under being more
or less of a bluish tinge ; and the yellow spots are

placed in a pretty regular row along each side.

There are, however, several other species, or at all

events varieties. One of these, the black salamander

of Laurenti, is rare in France, in some parts of which
the one that we have noticed is not uncommon, al-

though, from its habits, it is but rarely seen in pro-

portion to the numbers in which it actually exists.

It is, however, by no means rare in some of the

mountainous parts of the south of Germany. It is

only about half the size of the common one : wholly
black on the upper part, without any rows of yellow

spots on the sides, and yellowish altogether on the

under part. Another, the spectacled salamander, is

found in the Apennines. It is a small species, with

only four toes on the hind feet as well as on the fore.

It is wholly black on the upper part, and yellow

spotted with black on the under, with a yellow band
across and surrounding the eyes, from which it gets
the epithet of spectacled. Another, called the dark

or funereal salamander, is found further south in

Europe, chiefly in Spain, and in the warmest parts of

that country. It is shorter than the common sala-

mander, but proportionally thicker in the body and
more slender in the tail. It is dark brown on the

back, paler on the sides, and passing into sand colour

on the under part. It frequents the margins of the

water, even in the hottest parts of Spain, as for in-

stance in the beautiful plains of Andalusia. It re-

mains in perfect concealment all the day, coming
abroad only at night, and appearing in the houses of

the people, especially w here they have fires ; for,

though it cannot bear the glare of day-light, it is fond

of heat. Another species still is common in some

parts of the extreme south of France. It is called

the variegated salamander. It has a line of bright or

orange red along the back and the tail.and sometimes

lines of the same colour along the sides. The upper

part and the head are of a dull green, which varies

in the shade in different specimens ; and these parts
are in general roughened by a sort of warts or

tubercles. The flanks are greyish-black, and the

under parts are reddish and quite smooth or free from

tubercles. It is found about the sides of ditches, and

in the damp meadows which are overshadowed by
trees.

In the other parts of the eastern continent it is

probable that there are more species, or at all events

varieties. Some have been observed in the Japan
isles, principally, we believe, in Niphon, where they
have acquired at least some part of the celebrity

which was enjoyed by the salamanders of Europe in

ancient times. It does not appear that the Japanese,
who are rather a sensible people in many respects,

have connected these salamanders with any fire-proof

quality, or that they have supposed them to be in

any way conducive to the healing of burning fevers

and other violent diseases ; but they consider that

not only the recent flesh, but the dried bodies, have

potent medicinal virtues ; and, accordingly, they are

in much requisition by the apothecaries ; and are

supposed to have similar corroborative qualities to

those which are attributed to the skinks, which appear
to have just as much truth in the one case as in the

other. In all these species it does not, however, ap-

pear that there are any differences of habit, which

can be made the basis of any thing like useful popular

description.
It is the same with the terrestrial salamanders of

America. So far as has been observed, these are

confined to the northern parts of that continent,

though not to the regions of extreme cold. They

appear, as is the case with the whole or the greater
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part of the native animals of that quarter of the world,
to be totally different from those of the eastern con-

tinent; but in what they differ has been so very
vaguely ascertained, that it is quite impossible to say

any thing about the matter that could be interesting
to any ordinary reader ; and therefore we shall not

enlarge upon them.
There is, however, one animal, a native of many

parts of the British islands, and by no means a rare

one, though, from its retired habits, not often seen, of

which some notice appears to be necessary, the more
so that its place in the systematic arrangement of

animals is by no means clearly established. This is

the common land neiut or eft, a very pretty and very
harmless little creature, though, like the salamander,
it has a sort of " Cain's mark" upon it, and whoever
meets it thinks he does service in slaying it. It is

found chiefly in dark and rather moist places, under
stones and rubbish, or in other situations of conceal-

ment. It is seldom met with above four inches in

length, and it is usually of smaller dimensions. The

upper part of it is yellowish-brown with dusky spots
and lines, and the under part reddish with dark spots.
The skin has a peculiarly delicate appearance, and
the animal altogether appears to be as perfectly
harmless as one can well suppose an animal to be. It

does not appear that the skin exudes any acrid mat-
ter like that of the real salamander, and it cannot
bite or inflict any injury whatever.

The place of this animal in the system has not
been very clearly established ; and indeed it is some-
what singular, that an animal which is so common
should be so imperfectly understood. The older

writers, as a matter of course, classed it with the

lizards, as they did every reptile that had four feet and
a tail ; and more modern ones have classed it with

the water newts, which are tritons, according to the

proper distinctions of the two branches of the sala-

mander family. As far, however, as its habits are

known, they would lead us to place it with the land

salamanders. It is, though a smaller animal than

these, a much more handsome and active one ; but
its places of abode and its habits, so far as these are

known, are exactly the same. Though usually seen
about damp cellars and outhouses, the shade and not

the damp appears to be that which it prefers ; for it

is to be met with under stones and rubbish in places
which are very dry, and no one has ever found it

in the water in any stage of its existence. If put
into water, it shows the same impatience of that liquid
as is shown by the salamander ; and, though it is

sometimes found in places which are very damp, the

water does not adhere to its skin, but stands upon it

in drops, or runs off without leaving any impression.
This is not the case with the naked skin of any ani-

mal whose habit is decidedly aquatic. The greater

part of these, if not the whole of them, have the skin

protected from the action of the water ; but it is

always by a mucous secretion, and not by any merely
repellent power in the epidermis, such as there evi-

dently is in the common land newt or eft.

The manner in which this singular creature is re-

produced is not known ; and this is the chief point
which wants clearing up before it can be fully settled

whether it is to be classed with the land salamanders
or with the tritons. The analogies, so far as they

go, would lead us to conclude that it belongs to the

former, and that it is an ovoviviparous reptile ; but

in such a case the analogy of habit is hardly sufficient.

This, however, is certainly the probability ; and though
nothing definite about the reproduction is known,
there is another means by which some light might be
thrown upon the true nature of the animal. We be-

lieve it is a general, if not a universal, law that the

members of oviparous reptiles, especially those which

pass through a tadpole state, are produced again after

they have been destroyed by accident ; and that

those of ovoviviparous ones are not so readily re-

stored, or rather not restored at all. In this we
believe the water newts follow the same law as the

water salamanders ; and if it is found that the land
newt follows the law of the land salamanders, then
the classification may be held as established upon
sufficient physiological grounds. At present, how-
ever, even this is not settled ; and thus the newt
remains a puzzle in natural history.

It is also a creature which is looked upon with

great suspicion. It is not accused of poisoning,

biting, or doing any mechanical harm ; but it is al-

leged to be very fond of creeping down the throats

of people when they fall asleep near the places which
it frequents. Not only this, but it is supposed that

the germ of the newt is often swallowed along with
water ; and that, coming to maturity in the stomach,
it gives rise to the most terrible maladies. In remote

parts of the country, we have often heard of fearful

suffering, well understood, as the people thought, to

proceed from the horrible calamity of swallowing a
newt. We never indeed heard of any living newt

being found in the interior of a single human body
upon dissection ; but the people to whom we allude

looked upon dissection, for whatever purpose it might
be performed, with at least as much horror as they
did upon newts.

AQUATIC SALAMANDERS {Tritons). These have a

general resemblance to the land ones in their form,

though in them the tail is adapted for being a swim-

ming instrument, which is prevented in the others by
its round shape and its limited power of motion. In
their physiology, however, as well as in their habits,

they differ much from the land ones. Though in the
adult state they all breathe air by means of lungs,

yet they are constant residents in the water. Their
tails are compressed laterally like the tails of fishes,
or rather of tadpoles ; and they swim by working
them right and left. They are chiefly found in shal-

low and stagnant waters, very rarely in running
streams, and never in the sea. They chiefly live at

the bottom, under stones, and in other hiding places ;

and their food is understood to consist of larvae and

very small animals. They are perfectly harmless in

every sense of the word; but the same dislike is

shown to them as to the land salamanders and the
land newts, only they are not supposed to be fire proof.

They are oviparous, and the mode of their produc-
tion bears a considerable resemblance to that of the
toads. The eggs are fecundated at the time of their

exclusion, and they are united together in strings or

chaplets, by which means they adhere to aquatic

plants, to stones, and to other substances in the water.

These eggs are deposited early in the season ; and in

many of the species they are hatched in about fifteen

days. The young have tufted gills and also claspers,

by means of which they can keep their hold upon
substances under the water until they acquire strength
for swimming. They all remain much longer in the

tadpole state than the land salamanders, which are

nearly or wholly out of that state before they are
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excluded. The length of time which they continue

in this state varies with the species, and also with

the climate and the season. In very northerly places
the eggs are of course deposited at a later period
than they are in warmer climates ; they are also

often retarded by the frosts, which congeal the eggs,
but do not extinguish the principle of life in them ;

and when the hatching is very much protracted in

this way, the animals have not length of season suffi-

cient for carrying them through their transformations,

and thus they appear with gills in the following sea-

son. This happens also in the alpine regions of

warmer countries, and it has led to a multiplication
of species. The cartilaginous arches which support
the gills are seldom wholly obliterated in these ani-

mals
; and when the gills have stood the winter, they

remain for almost the whole of the ensuing summer,
and partially for a much longer time. It was from

one of these specimens that Laurenti of Vienna
formed his genus Proteus tritomus, a blunder which,
in the blundering translation of the Regne Animal,

purporting to be by "Edward Griffith, F.L. S., and

others," has been charged against Linnaeus instead of

Laurenti, though the latter was without doubt the

originator of it.

One cannot absolutely say that the water salaman-

ders are more obedient to the influence of natural

causes than the land ones, because the skins of the

latter are sensible in a very high degree. The

aquatic ones are, however, more capable of endur-

ance than the others. They can bear to be frozen

up in a solid mass of ice, and yet seem as healthy as

ever when gradually thawed out. There are also

few animals, whether vertebrated or not, that have

such powers of reproducing lopped members as the

water salamanders. They will, in a very short time,

as was proved by the experiments of Spallanzani,

reproduce the same member again and again, perfect
in all its bones, muscles, and vessels ; and, though
their organisation certainly does not rank very high

among vertebrated animals, it is far more complicated
than that of the Crustacea which have this repro-
ductive power.

Among these animals there are wonderful degrees
of endurance of all kinds ; and though they are at

present not very rare in some places, they appear
more decidedly to belong to a former state of things
than even the land ones. We are not aware that

any vestige of the remains of an extinct species of

land salamander has been found in any country, but

the case is different with the aquatic ones. These
bones have been found in the schistose strata at

(Eningen, in Germany, indicating a length of at

least three feet, which is four times as much as that

of any of the species now existing in Europe, or we
believe anywhere else. The most curious thing about

these reptile remains, is the fact that Scheuchzer, a

physician of Zurich, who published a work in 1723,
should have regarded them as the remains of a human

being. Such, however, is the case ; and that learned

person wrote a treatise, Homo Diluvii Testis, endea-

vouring to prove that the fossil bones of an animal

of the very lowest of the vertebrata were really those

of the very highest. At that time, however, all the

great accumulations of animal and vegetable remains,
wherever they happened to be found, were referred

to the Deluge in the time of Noah, as stated in the

book of Genesis. The parties never paused to con-

sider whether the flood there mentioned occurred in

such a manner as to produce circumstances of this

kind, or into the question of there having been
human beings in Germany at the time referred to by
the sacred historian, or not. But the proofs are
now abundant that there is not a vestige of human
remains in any one accumulation to which a general
cause or a very ancient date can be assigned. The
once famed fossil man has thus now quietly taken its

place as nothing more than the evidence that there
once existed in that part of the world an aquatic
salamander of much larger size than any that now
occur in the living state. This, it will be admitted,
is not much information ; but the refutation of error

is always in itself, in so far, the establishment of

truth ; and it is one of the many proofs which the

earth furnishes that it was fit for the habitation of

very different animals, and these, for the greater

part, of aquatic habits, before it was fit for the habita-

tion of human beings. Of the living species of these

singular animals not much can be said ; their man-
ners are obscure ; and they appear to vary so much
with age and season, and also with climate, that the

specific differences are not easily made out. There

appear to be several species both of Europe and of

North America, but they are comparatively little

understood.

THE MARBLED SALAMANDER (T. marmorata) is

found rather plentifully in the south of France, and
in some other of the warmer parts of Europe. It

spends the summer in the water, or, at least, rarely

appears on land at that time ; but it is said to winter
in holes of trees or of the earth, hybernating in a
state of torpor even in the warmest places in which
it is found. It grows to the length of eight or nine

inches. Its skin is slightly roughened by small

tubercles. Its colour, on the upper part, is dull

green, with large irregular blotches of brown ; and
on the under part it is brown, with small speckles of

white. There is a reddish line down the middle of

the back ; and, in the male, there is a small crest

along this line marked with black spots. It does not

appear, however, that this dorsal crest is permanent,
or anything else than an ornament in the season of

reproduction. This is described as' being the least

aquatic of the whole ; but, though it is an animal of

which specimens can be obtained without much diffi-

culty, very little is known of its feeding or of any of

its habits.

THE SPOTTED SALAMANDER (T. alpestris) is

found in more elevated places than the preceding
species, and it does not attain the same size. It is

mottled with slate-colour, and brown on the upper
part, and red or orang on the belly, with a row of
small black spots, close to one another, along each
flank. The skin in this one, as in the former, and
indeed in all the aquatic salamanders, is roughened
by small tubercles.

THE CRESTED SALAMANDER (T. cristata) has the
dorsal crest on the male much larger than any of the

others, but still that crest is only an appendage of the

breeding season, and wears off in the course of the

summer. It has the skin roughened with tubercles ;

is brown on the upper part, and orange on the under,
both being marked with round blackish spots ; and
the sides have lines'of small white spots. The crest of

the male is high, and formed into a series of points ;

and in the pairing time it is of a violet colour.

THE PUNCTURATED SALAMANDER (T. punctatd)
has the skin free from tubercles. It is bright brown
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on the upper part, and orange, or brownish -orange,
on the under, the whole marked over with round
black spots, and the head streaked with black. The
crest on the dorsal line of the male of this species
has a curious outline, as if it were formed into a

number of lobes. The toes are flattened, and slightly

marginated, but they are not in the least webbed.
THE WEB-FOOTED SALAMANDER (T. palmata) is

brown on the upper part, with lines of black and
brown on the top of the head ; the flanks are light

brown, with spots of black ; and the under parts are

also light brown, but .without any spots ; the toes are

broad, and united by membranes ; the male has

three small crests on the back.

These are the principal species or varieties men-
tioned by those who treat of the reptiles of continen-

tal Europe ; but it is not known what differences of

habit accompany the differences of colour or of crest.

Indeed, the animals are invisible for so long a portion
of the year, and they appear to be so much affected by
differences of climate and locality, that no very defi-

nite conclusion respecting them can be arrived at,

farther than that those which have the toes widened
or webbed appear to be more exclusively aquatic than

those which have them simple. In North America,
which is a much more marshy country than Europe,
there are many more species of these animals, but

nothing is known concerning them that could be in

the least degree interesting to the general reader.

None of the species or varieties hitherto men-
tioned are known to be inhabitants of the British

islands. There are, however, two reptiles found in

Britain which have been called tritons, and which
seem to belong to the water salamanders rather than

to any other genus or family. These are the water

efts, or water newts, of which there are two species,
the one larger than the other, and not so habitually

aquatic, though never found in places so dry as those

in which the land eft is sometimes met with. Their
structure and mode of production are very similar to

those of the water salamanders. Their bodies are elon-

gated, and their long tails are compressed laterally,
so that they work as swimming paddles in the same
manner as those of the salamanders. Like the aquatic

species of these, they are oviparous, and their eggs
are disposed in a similar manner. The young are

tadpoles, breathing with gills in their early state ;

and when they come to maturity the gills are ab-

sorbed, and the lungs come into action. They are

not found in clear or running waters, or in the sea,

but in marshes and shallow pools which are matted
with aquatic plants. The j'oung have claspers, by
means of which they can adhere to these plants ; but

the claspers, as well as the gills, belong only to the

early stage of their life, and they disappear about the

same time. They are not very numerous, and they
are but rarely seen in proportion to the numbers in

which they really exist. They are perfectly harm-
less creatures, but the country people have the same
aversion to them as to the land newt, and kill them
wherever they are found. The draining of the ponds
and marshes, and the general cleaning out of the

ditches and water-courses, which form part of an

improved system of agriculture, have tended much
to diminish the numbers of aquatic reptiles. Both
the British species have the feet formed in the same
manner as those of the land newt, that is, with four

toes on each of the fore feet, and five on the hind,

\vithout either webs or claws. As is the case with

the salamanders of the continent, both of these are

described as lizards in many of the books, but they
are true Batrachm.

THE WARTY EFT (T. paluxirii) is the least aquatic
of the two, not being met with out of the aquatic

herbage, and often lurking in that where the water

has dried up. It grows to the length of six or seven

inches, and is of a brownish colour above, and orange,
with black spots, below. The skin is roughened by
small warts or tubercles, like that of many of the

water salamanders ; and some have alleged that

these give out an acrid liquor, but there does not

appear to be any truth in the statement. The head
is flattened, and the muzzle blunt, and finely varie-

gated with yellowish white ; the middle of the belly
is without any tubercles ; the tail is much com-

pressed, and rather deep ; and the ridge of the back
and tail are furnished with a crest, which is notched

on the back. It is, taken in whole, rather a hand-

some little animal, notwithstanding the dislike in

which it is held.

THE WATER EFT (T. aquations) is more abundant
and more generally distributed. It is more aquatic,
also, than the warty one, and often seen in clear

water, though in ponds and ditches, and not in run-

ning streams. It is a smaller animal than the other,

being seldom, if ever, met with larger than four

inches. Its skin is nearly, or altogether, smooth,

greenish-brown above, and orange below, with black-

ish streaks on the former, and spots of the same
colour on the latter. The head is flattened, and
marked by two lines of black dots, but it has none of

those beautiful mottlings with yellow which are on
the muzzles of the warty one. The tail is also less

deep in the section, and tapers to a more slender

point. This animal is viewed with even more sus-

picion than the warty one ; for it is alleged that both

human beings and domestic animals are liable to

swallow the spawn along with the water which they
drink ; and then this terrible tormenter is seen to

come to maturity in their stomachs. Now, that any
vertebrated animal can live in the stomach of another

is an absurdity ; and that a batrachian reptile should

do so is most palpably absurd. To say nothing of

the suffocation from want of air, no reptile of this

kind can bear a degree of heat equal to that of the

interior of the human body in a state of ordinary
health. We have heard of many cases, however,
in which this was most firmly believed ; and we have

actually seen persons whom nothing would persuade
that they had not. a water eft in the stomach which
tormented them, and rose in the throat when the

stomach was empty. Such persons were, we believe,

troubled with indigestion, a malady which puts more
crotchets into people's heads, and is, on that account,
more incurable, than almost any other that can be

named. The plague of the eft is, we should suppose,
not so common now as it once was ; but we remem-
ber the time when, in a rural and remote part of the

country, there were some persons who wandered
about and picked up a tolerable living, and no small

degree of rustic fame, by quacking the afflicted for

this and other imaginary diseases. We have actu-

ally seen a roasted shrew prescribed and taken, in

order to make the newt or eft quit its abode in the

stomach ; but we never heard of the expelled in-

truder making its exit bodily, though the patient

might probably be cured, as imagination is often the

best and the only cure for imaginary diseases. This
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is the grand hold which medical quacks of all kinds

have upon the public ; and though the fashion of the

quackeries changes with the times, perhaps the sum
total bears a pretty constant ratio to the population ;

and many who would treat with ridicule the idea of

swallowing a roasted shrew, in order to get a live

eft out of the stomach, are in all probability believers
in as great absurdities. The story told about the
late Mr. Abernethy, in curing the dyspeptic lady of
the dread of a spider in her stomach, is well known ;

and though we cannot vouch for its authenticity, it

was not unworthy of that very talented and eccentric
character. The lady could not get rid of the spider,
of course, as there was none to get rid of ; but she

applied to the Doctor. "
Madam," said he, in the

usual gravity of a prescribing face,
"
there is only one

way in which you can get rid of it, but that is sure to

succeed." The lady was all ear. " Madam, you
are to go home, catch a bluebottle fly, put it in your
mouth, and let it buzz there ; depend upon it" the

spider will come up to catch the fly ; then watch

your time, spit them both out together, and your cure
is certain." The sequel is not given ; but it is highly
probable that the prescription was of that valuable
kind which cures when given without being taken.

SALICARI.E, ,or LYTHRARIC^, a natural
order of plants. See LYTHRARIC^:.
SALICORNIA (Linnaeus). A genus of small

shrubs and herbs, chiefly natives of cold countries.

Three or four of the species are natives of Britain,
where they are known by the name of glasswort.
They are placed in the h'rst class and first order of

Linnaeus, and belong to the natural order ChenopodecE.
Under the name of marsh samphire, these plants are
used as spinach.
SALISBURIA (Smith). An ornamental tree,

native of Japan, belonging to AmcntacccE. The flowers
are monoecious, and it appears that the female plant is

scarcely known in Europe.
SALIX (Linnaeus). A most extensive genus of

trees, shrubs, and undershrubs, mostly natives of the
north of Europe and America. The flowers are

dioecious, and the genus belongs to Amcntacea;. The
willow, of one kind or other, is common everywhere,
and several of the sorts, as the S. rubra, S. viminalis,
and others, are extensively cultivated for the basket-

makers, and the S.fragilis and Huntingdon are pre-
ferred for fencing ; while the S. Babylomca, or weep-
ing-willow, is exceedingly ornamental. There are
numerous species not yet described.

SALMON (Salmo, or perhaps Salmonlda:, the sal-

mon family). A family of soft finned fishes with
abdominal fins, and the fourth in order in Cuvier's

arrangement, standing between the family of the
Sdnres and that of the herrings. They are exceed-

ingly numerous, amounting to twenty genera in the

subfamily of the salmon, and one genus of another

subfamily Sternoptyx, which agree with the salmon in

some particulars, but have the body differently

shaped, and are different in geographical distri-

bution.

The soft-finned fishes, that is, those which have the

rays of the fins jointed, whether they have or have
not any fins absolutely soft, are in point of numbers
the most abundant of all the true fishes ; and, in an
economical point of view, they are the most valuable.
This will be understood from the mere mention of
the names of the leading families, which are salmon,

herrings, cod, and flat-fish, of which if the waters

were deprived, man would sustain a greater loss than
if all the rest of the finny tribes perished together.

Among the other divisions and families there is a
valuable fish here and there ; but when we come to

the four which have just been named, it is difficult to

say which of them is the most valuable ; and if they
were all taken away, our fish markets would have but
few attractions compared with what they have at

present ; for the staple of them all at every season of
the year is one or other of these four.

In the elegance of their forms, and perhaps in the
richness of their flesh, the salmon family are probably
entitled to take the lead ; and when we consider their

habits and their geographical distribution, we are

constrained to acknowledge that they are the most
accessible of all fishes, and almost the only ones in

which man can be said to have a property which can

yield him a revenue. None of the family are, strictly

speaking, pelagic fishes ranging the wide seas, and
none of them resort to the banks in the distant parts.
The greater number are natives of the fresh waters,
even though they spend a considerable portion of the

year in the sea, and not a few are permanent inha-

bitants of the fresh waters ; but they are all inhabit-

ants of the clear water, active and lively in their

manners, and never lurking in the mud.
The capture of the salmon family thus becomes the

finest sport of all fishing. It is really a "
field" sport,

though the objects of it are in the waters ; and there

is more exercise, more enjoyment of scenery, and alto-

gether more of the elements of healthful enjoyment in

fishing for the members of this family, than in the

capture of animals of any other description, be they
what they may ; all this is very delightful in itself, and

certainly it is not the less so from the consideration

that the produce of it is equally savoury and healthy.
The other finny tenants of the fresh waters are found

chiefly in ponds and pools, or in the broad and stilly

places of the stream ; but the clearer the water is,

and the more brisk the current, the salmon family
like it all the better, and frequent it in the greatest
numbers. We find perch in a dull pond, and pike
in a sedgy pool or stagnant part of a river ; but if we
wish to have a salmon or a trout we must go to

where the bank is clear, and the place both delightful
and healthy.

There is something more in this than the mere
consideration of fishes, whether regarded in an eco-

nomical point of view, or as they afford sport to the

captor. These fishes entice us to the place where
health and long life is be found, and bring us ac-

quainted with nature in its fresh and simple beauty.
There is a richness of enjoyment in it which cannot
be told in words, or communicated in any other

manner than by actually engaging in it, and not

merely engaging in it, but doing it with enthusiasm
and zest. No one can conceive but one who entirely
feels it, the high degree of superiority with which
one who has been accustomed to catch trout after

trout, or a salmon now and then, looks upon the

humble fisher for dace and gudgeons in some flat,

lazy, and currentless river, which crawls along making
the man who stands on the bank watching the bob
of the float, ten times more dull than he would be
were he engaged in the most mechanical drudgery
of the workshop or the counting-house all the while.

The salmon family thus form a subject upon which
one could dwell and luxuriate for a long time, and

always the longer the less wearied ; but as all waters
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are not fit abodes for these most delightful of fishes,

so all the days of our lives, and few days of those of

the majority of us, cannot be spent in fishing for any
one member of the salmon family, and therefore we
must leave this delightful part of the subject, in order

that we may inform those who cannot enter into the

delightful romance of the subject, where the plain
business reality is to be found.

The more characteristic members of this family of

fishes are found in the cold and the temperate lati-

tudes rather than in the warm ones. The shores of

the Atlantic without the tropic, and the rivers which

discharge their waters into that part of the ocean, are

their head-quarters. There are, we believe, some

species in the northern parts of the Pacific, and the

rivers which are affluent there ; they are, however,

nothing either in number or in value to those which
are found in the Atlantic and the Atlantic rivers, and
in these the salmon improve after we pass the middle

latitudes of the quadrant ; and it may be said that,

until we come to the absolute barrier of the ice, the

farther north that we get, the salmon become the

more abundant in numbers, and the better in quality.

They are thus fishes not merely of the places which

are most favourable to the development of the human

powers, but of those in which the land is less cal-

culated to repay in food the labour which man be-

stows on the cultivation of it.

Numerous as the members of the salmon family
are, and different as they are from each other in size,

in colour, and in various other particulars, there are

still very close family resemblances among them.

This is perhaps most strikingly the case in the mode
of production, and in the appearance of the fry or

young in their very early stages. All of them ascend

the streams for the purpose of spawning, even though

they spend much of the intermediate time in the sea.

Those which are in so far marine in their haunts, and
in finest condition when caught in the salt or the

brackish water, are yet capable of living and con-

tinuing their race wholly in the fresh water. This is

proved by the fact, that there are salmon in some
inland waters, the falls upon which are so high as to

prevent all passage of the salmon at least all passage

upwards. A positive cascade of about fourteen feet

in height is a complete barrier against the upward
passage. But the downward is another matter, and

one respecting which we have but little positive know-

ledge. When the fish are ascending, they keep as

near the surface of the water as they can find passage
and safety. They are over the shallows near the

shores, at least, if the water is deep and stilly in any

part.
That they should do this is part of the instinct, or

perhaps we should say, the adaptation, which brings
them from the sea, or makes them ascend the streams,

namely, the air, heat, and light necessary for bringing
forward their eggs. This is so deeply rooted in their

nature, that it impels them for many hundreds of miles,

at least in some of the species ; and their attempts to pass
obstacles are equally wonderful. Some of the species

are, however,][more permanent in the same localities,

and they are of course less under the influence of

seasons. When a salmon approaches the shore or

ascends a stream, that is not to be considered as an

independent act of the animal, in the same sense as

we speak of an independent action performed by a

human being ; but there is a great disposition to con-

found them, and this confounding puts an end to our

rational progress in the study of nature, by leading us

away from the conclusions to which a more philoso-

phical mode of viewing the same subjects, would

speedily and easily bring us. No one who has not

devoted much attention, and it is a species of atten-

tion of a painful nature, would be apt to suppose this.

The human action, when it is properly such, that

is, when the plan and purpose of it are forethought
inferences by the mind from experience, it is, so to

express it, taken out of the genera loperation of phy-
sical causes, the season and the climate for instance,
do not affect the formation of this plan ; and they have
but a partial influence on the execution of it. The
will does not work to the weather any more than the

weather works to the will ; and, therefore, though the

mere working instruments which put the purpose into

execution upon matter, must be in so far affected by
physical causes, the mental part is not affected in

that way at all. The sun rises to the evil and the

good, and the rain falls alike upon the just and the

unjust, without in the least affecting their moral dis-

tinctions ; and that a man is wise and good, or the

reverse, is not an element which we can in any way
apply to the study of the rest of nature in any one
of its departments.
The animal, on the other hand, is wholly'under

the influence of physical causes, though these admit
of division into two distinct parts, the nature of the

animal, and the circumstances under which the animal

is placed. These are, in some respects, opposed to

each other, and it is this opposition which occasions

what we may properly call the working of the animal ;

for if the animal were either passive to the rest of

nature, or the rest of nature passive to it, there would
and could be no display whatever of animal life. The

adaptation of the animal and the circumstances to

each other, thus becomes by far the most important

part of the natural history of animals, because it is

that through the means of which they can be trained,

improved, or made in any way useful ; different ani-

mals are of course differently obedient to, or affected

by circumstances ; and the degree to which they
are so is the measure of the hold that we have upon
them, both for knowledge and for practical use.

Perhaps there are no animals, certainly no fishes,

more obedient to circumstances than the salmon

family ; none are more useful ; none are more within

the limits of our observation and management ; and

therefore, none are more worthy of being generally
observed and studied. They have this farther to

recommend them that, in all the more valuable species

they are exceedingly numerous and widely distributed

as British fishes. Many other genera are common
and valuable fishes of our seas, but the salmon family

actually dwell among us ; with only this difference,

that they are in the stream, and we have our most

pleasant dwelling, and our most refreshing and grati-

fying walk, on the bank.

The members of this most valuable family of fishes

are so sensitive, that we can hardly mention one va-

riation of locality, or of the succession of seasons and

weather, or the mere locality, by which they are not

affected to such an extent, that superficial observers

would be apt to regard them as distinct species. This

has led to a very needless, and indeed mischievous

multiplication of species and varieties, when the whole

was explainable by differences, and these often ap-

parently very slight, in the circumstances of their

localities.
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The water in which they live is of course one of

the circumstances by which they are affected the

most, and the differences which affect them may be

the temperature of the water, the substances which

it holds in solution, or the food which it supplies.

Those which have seasonally free access to the sea,

have of course a more constant uniformity in the

state of their dwelling there than those which are

confined to the inland waters. But still there are

differences in the appearance of the salmon even of

rivers which flow into the sea at no great distance

from each other. Thus in the case of the rivers oft

Scotland, one might be perhaps prepared to find dif-

ferences in those of two great estuaries like the Forth

and the Tay, which are separated from each other by
a whole country. But this is not all

;
for the fisher-

men can readily tell from which of the smaller salmon

rivers which fall into these estuaries, a fish comes. It is

a general law that the nearer to the open sea the mouth

of the river is, the fish are the finer both in colour

and in flavour ; and a Tay salmon caught below Dun-
dee is far better than one caught above Perth, and

in all rivers the farther inland the fish are obtain-

ed, they are always the worse in quality. This is

still not the only difference ; for the salmon of rivers

which have low and warm courses and clear water,

are always finer, as well] as found earlier, than those

in mountain ones, where the water is much tinged
with peat earth. Thus, on the Fife side of the firth

of Forth, a Leven salmon is better than one found at

the confluence of the mountain rivers farther up the

Forth. It appears to be the pure water much more
than the rich country through which the river flows,

which improves the character of the fish. So also, at

Aberdeen, the Dee and the Don enter the sea at no

great distance from each other, and the valley of the

Don is richer than that of the Dee ; while the Dee,
from the greater purity of its water, is by much the

better salmon river of the two. These facts are well

known to fishermen on the rivers and also to dealers.

Many more might be given, but these are sufficient

for proving the point.
The alternate adaptation of those Salmonidce which

migrate between the sea and the river, to the salt

water of the one, and the fresh water of the other,

shows that they are readily obedient to circumstances.

It is doubtful whether upon an instant transfer from

the one to the other the animal would live, or at all

events be uninjured ; but some additional information

is wanted before this point can be cleared up in a

manner quite satisfactory. It is probable, however,
that they

"
hang" in the brackish water for some time,

both in their ascent and descent ; and the probability
of this is strengthened by the fact that they do not

ascend the smaller streams which enter the sea

abruptly, with little, brackish water at their union.

Of the three species, the salmon, the bull-trout, and

the sea-trout, which have this migratory habit, the

salmon is certainly the most discursive, both seaward

and inland ; and, in Britain at least, it appears to be

more generally distributed, although the others are

very numerous at some places. The bull-trout is

perhaps the next in point of discursiveness, at least

up the rivers, though its inferiority for the table

makes it less an object of interest. It is a more hardy
fish than the salmon, and ascends the rivers earlier ;

but as it is in little demand at the great markets

where so much salmon is purchased, its history is left

more to naturalists, and its flesh to the country people

where it is found. The sea-trout, or the salmon-
trout, as it is more correctly called, resembles the
salmon more in appearance, and also in the quality of
its flesh, than the bull-trout does ; but it is the least
discursive up the rivers of the whole, and probably
does not go so far to sea, or into such deep water as
the salmon. It is often found in shoals of consider-
able number beating about the coasts, and even in
the mouths of the smaller rivers, which the salmon do
not enter. But it does not ascend very far up these
rivers, even where there is little or nothing to stop its

progress ; and thus it may be considered as more a fish

of the shores and the brackish waters, than of any other

locality. On these accounts it would appear to be
less affected by seasons than the salmon. It is, how-
ever, a good deal affected by the character of the
waters, being always in the best condition where the
water is pure, and the soil from which it comes, espe-
cially on the lower part of the river, rich. On the shores
of the Hebrides, especially in the sandy bays, which
are generally found skirting the more fertile spots,
the salmon trout is found in great abundance and of
excellent quality, even where there are no streams of

any consequence. In many of these places it attains
considerable size, is in fine flesh both as to colour
and quality, and called salmon by the inhabitants.

But the changes which are produced by differences
of quality or admixture in the water, even in those

species which never resort to the sea, are fully as con-

spicuous as those which the fresh and the salt water,
and the different qualities of the latter in the several

rivers, occasion. We might be prepared to expect
this; because the quality of the water of a river
where it falls into the sea is different from that of the
inland branches of the very same river. The ultimate
river, as we may call it, is a mixture of many minor
waters, each partaking of the characters of the par-
ticular soil from which it comes. One may be from
the mountain, a second from the moor, a third from
the morass, a fourth from the grassy valley, and so oh

through a very great number; and the compound
will partake of the nature of all of them, in the pro-
portion in which they happen to enter into it. Then
after these are all collected into the main channel,
the impurities may subside there, and give very dif-

ferent characters to different parts of the river. All
these have very decided effects upon the Salmonidce,

especially upon such as are permanently resident, in

the appearance and colour, and also in the quality, of
the flesh. If from any accident the waters become
permanently foul, the Salmonidce quit them sooner than

any other iishes, and the salmon is the first to depart,
or rather it ceases to resort to those polluted waters.
The impurities of all kinds which mix with the Thames
may be said to have completely banished the salmon
for which that river was so celebrated in former times,
and there are many other instances. A remarkable
one occurred in the Ness, between Inverness and
the lake where the operations on the Caledonian
Canal rendered it necessary to turn the river into a

partially new channel. In doing this, great part of

the old channel was filled with loose gravel and sand,

tinged more or less with iron, of which the curious

little hills in the lower valley of the Ness are com-

posed. This banished the salmon ; and when they
are once banished from any locality, they do not soon

return, even though the cause which banished them
should cease to operate. We might be prepared to

expect this, from the fact that the salmon resort so
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regularly to the same river, as to produce the river

characters to which we have alluded. The grilses, or

young salmon, almost invariably return to the river in

which they are spawned ; and it is probable that the

full-grown ones return to their last spawning grounds,
even though they have been driven from previous
ones. The return of the fish to the ground has no
connexion whatever with what we are accustomed to

call memory ; and its present conduct is not in any
way influenced by its past feelings. The circumstances

of the present moment and the present place are the

only ones which influence it ; and such being the

case, we can see no reason why it should return to a
former place, if it has once since spawned in another.

The return of salmon to a river which has once been

wholly deserted by them, must therefore be entirely

owing to accident. It is true that they beat along
the shores, until they come to the brackish water, to-

ward which they ascend, in numbers proportioned to

its quantity and its quality. Even after they have
cleared the estuaries , and got into the rivers, the

quality of the water will make them take one bank
in preference to another. Temperature ma)' have a

good deal to do in these cases, but it will not account
for the whole. They always prefer the river which
comes from a lake to that which brings snow water
from the mountains, at least in the early part of the

season ; but there are some flooding rivers, which
have no lakes, in which they appear very early. The
Severn is a river of this description.

There are many cases in which there appear to

be three varieties of trout, or even species, if colour

and quality were to be admitted as specific differences,
in two small streams, and the one formed by their

union. If the one branch is clear, with a fine bed,

dry banks, and kindly plants on the margins of the

pools, then the trout are yellow and beautifully

spotted. If, on the other hand, the source is marshy,
and the channel contains the coarser aquatic plants,
the trout are dark-coloured and coarse, and then,
when the two branches unite, the character of the

fish is intermediate. All those varieties, which may
be found within the space of a few miles, show how
much the members of this family are modified by the

waters in which they reside, and renders much cau-

tion necessary in treating of species and varieties.

Food appears also to have great influence both on
their appearance and their size. The whole family
are exceedingly voracious and miscellaneous in their

eating, though, of course, the staple food varies with

the locality. In the narrow streams the principal
food is those insects and larva5 , chiefly flies, which

frequent the waters in such places ; and this is the

kind of food which appears to agree best with the

species which inhabit the streams at all seasons of

the year. Where there are copses, and other shel-

ters, for those flies near the banks, the trout are

always more numerous, finer, and larger, than in

places where the food must consist more of worms
and mollusca, and even of small fishes ; and upon
trouting streams the anglers know particular spots
where there is better sport in one half mile than

there is in several miles either above or below.

It seems, indeed, that the rapidity with which trout

grow when they get abundance of flies, is at least

one of the natural causes of their ascending the

small creeks and streams for the purpose of spawning.
The young begin to be able to feed at the time when

j

the flies are most numerous upon the water ; and

thus the young prow so fast, that they are, even in

the case of the salmon, in a condition for spawning
the same year. Those which are more in the brackish

water, in the shallows of the sea, or in lakes, appear
to feed more upon the smaller Crustacea and mol-

lusca, and some of the other invertebrated animals
of diminutive size which swarm in those parts of the

water, especially at the time when the young of the

migrant Salmonida resort to them. They are not,

however, confined to food of this kind, for they have
not the least objection to a frog, if nothing else can
be had ; and the author of this article has sometimes
seen a small trout with a frog, too big for it to swallow,

hanging partly out of its mouth.
Most of the species are exceedingly active, though

they spend much of the day, if clear, in a state of

repose. This great activity requires a corresponding
supply of food and degree of respiration ;

and ac-

cordingly, the feeding and the breathing apparatus
are both well developed. The teeth are not of very
large size in any of the

species,
but they are nume-

rous. In the trouts, which are the best supplied in

this way, there are five rows of teeth in the upper
part of the mouth and four in the under part. The
middle row of upper teeth is on the vomer, or central

bone, and extends the whole length, but the salmon
have fewer teeth on this part. The next rows are
on the exterior margins of the palatal bones, and
extend to the point, having, in all, the shape of a

horse-shoe. The remaining rows are on the maxil-

lary bones, nearly parallel to the last mentioned, and
also meeting in the front. The bones of the lower

part of the mouth are so placed as to fall or lock

between these when the mouth is closed. There
are two rows of teeth upon the tongue, and a sort of

groove between them which receives the teeth on
the vomer, and the remaining teeth are on the infe-

rior maxillary bones. All these teeth, but more

especially those upon the vomer and the tongue,
have their points directed a little backwards. They
are all prehensile teeth, and the middle rows are

more strictly swallowing teeth ; but the whole arma-
ture of the mouth is such as not to miss a very small

object, and to be capable of holding one of consider-

able size. They can swallow with great rapidity,
and thus can fare well upon minute animals. Their

power of swallowing is farther increased by teeth on
the bones of the pharynx. Indeed, though all these

teeth are prehensile, they have more of them than

any other family of fishes. When the mouth is open,
the lower jaw seems longer than the upper one, but
it shuts with a motion obliquely backwards, so that it

closes within the upper one. This motion farther

assists in the operation of swallowing ; and perhaps
there is no animal that can swallow so often in the

same time. The stomach is ample, and furnished

with many caeca! appendages. The air-bladder has

generally a communication with the gullet at the

upper extremity. The gill-lids ad flaps, upon the

freedom of action in which the degree of breathing in

fishes much depends, are remarkably well made out
;

and some of the species, the salmon especially, have
more blood in proportion than many other fishes.

To enter into the details of this very abundant

family would require many times the space that we
can afford for this article, and even then there are

great uncertainties, not only about the species, but

about the genera, that have been proposed by some
of the writers on. the subject. This arises in great
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part from that adaptation to circumstances, and modi-

fications by them, of which we have given an account.

There are some perplexities among those which are

found in Britain, and these are greatly increased

when we come to the continental ones. We must,

therefore, confine ourselves to rather a limited enu-

meration, and to notices as short as possible pre-

mising that, in our language, the whole are called

either salmon or trout, though the local names, even

for the same species, are often many, and the local

differences not few.

SALMON (Salmo salar). This is the fish, par
excellence, of the whole family, and one which is

exceedingly abundant. When in the very young
state, it is the "

smoult," or "
smout," the meaning of

which is "little one ;" when it acquires more size, it

is a "
grilse," or "

gilse ;

" and when it comes to the

full colour and flavour of its flesh, it is a salmon.

The characters of which it partakes, in common
with the rest of the genus, are : the body scaly ; the

head smooth ; the back, with two dorsal fins, the first

of which has jointed rays, and the second is a fleshy
lobe ; the ventral fins nearly under the first dorsal ;

the teeth as above stated ; and the rays in the gill-

flap from ten to twelve, but not constant in the same

species, or both equal on the two sides of the same
individual.

The form of the salmon is elegant, finely adapted
for getting through the water ; and, when it first

comes from the sea, there is a peculiar metallic

lustre on the covering of its body. This is common
to it and the others which migrate, and would at

once distinguish them from the species which reside

constantly in the fresh water, even if there were no

other differences between them. At this time the

head and back are bluish black, passing gradually

through lighter shades to silvery white on the belly.

The dorsal, pectoral, and caudal fins, are dusky
black, with the exception of the second, or fleshy

dorsal, which is of the same colour as the part of the

back to which it is attached. The ventral fins are

white on the outer side and blackish on the inner,

and the anal fin is wholly white. When they first

quit the sea they have dusky spots on the sides above

the lateral line, more numerous on the females than

the males, but these wear off in the fresh water ;

and in time the lustre also decays so much, that, in

their exhausted condition after
spawning, they are

called black fish. The teeth are short, but stout and

pointed backwards, and there are seldom more than

two, and often only one, on the vomer. The poste-
rior outline of the gill-lid is more rounded than in

the other species, and the lower line of it curves

more upward at the rear. The dorsal fin has thirteen

rays, the pectoral twelve, the ventral and anal nine

each, and the caudal nineteen. In the fry the tail is

rather deeply forked ; in the grilse the termination

is concave ; and in the full -grown fish it is nearly

square over. The body is long, with nearly the

same curve in the upper and under parts, and the

lateral line straight and widening between them.

The head occupies a fifth part of their whole length,
and the beginning of the dorsal fin is exactly mid-

way between the nose and the tail, with the ventral

fins under the middle part of it.

The whole economy of the salmon is highly inte-

resting, and it has the advantage of being better

known than that of almost any other fish. In notic-

ing it, however, there must not be any very precise

reference to time, because that varies not only with

the situation of the river and the season, but with

different fish the same year in the same river.

They appear first in the offings and lower parts of

the estuaries, the females before the males, and the

grilse before the full-grown fish. The young ones,
and a few of the old, are found in the lower parts of

the rivers before all those of the former year have
descended. At this very early time, although a few
fine fish are sometimes obtained, the fishing is not

judicious, because the descending fish are apt to be
taken along with the others ; and this is injurious to

the fishery, and also the cause of unwholesome ones

being sent to market. As they are then scarce, and

only obtained in particular parts of the rivers, they
bring a high price ; and as it is fashionable to have

them, and all buyers are not judges, many bad ones

are disposed of; and though they are not absolutely

poisonous, people often pay a high price for suffering
the luxury of a salmon in bad condition. They con-

tinue to come during the summer months, and those

which make their appearance in the estuaries during
the summer months are always both the largest and
the best. If the river is not interrupted, they ascend
to a great distance from the sea pretty early, though
they are always the worse the further that they "run"
as it is called. If they do meet with interruptions in

a river, the water of which is favourable for them,

they make unwearied efforts to overcome these ob-

stacles. When the drought is great, and the river

very low, there is comparatively little stir among
them ; but when the rivers are swollen by rains,

which is often the case in the mountain districts even
in summer, they are more on the qui vive, springing
at the breastworks of the cascades in one place, and

taking higher leaps than hunters, and darting up the

temporary rapids in others. Their spring is of course

taken from a lateral bend of the body, the caudal fin

laid flat being the starting point. Their passage up
the temporary -rapids is not so easily observed, as

these are generally so foul and foaming that a salmon
can hardly be seen, unless when it springs out of the

water. There are, however, some very peculiar

places of the rivers, generally about the places at

which these issue from the mountains, where vast

numbers of them accumulate, waiting the rising of

the waters. In some of them the current has won
for itself so peculiar a channel that the salmon can-

not leap at the fall when the water is low. The

pools at such places are often very deep, and partly
under the projecting rocks. Basket-nets at the end
of long poles are used for catching them at such

places, and many are caught ; but the fishermen

sometimes fall in and get rather an unpleasant bath.

When there is an insurmountable fall, not very far

from the sea or a river of any size, with a large pool,

they collect in great numbers, and continue their

fruitless leaping for a long time, till at last they com-
mence spawning. Rivers of this kind have salmon

very abundant below the fall, large in size, and of

excellent quality. Except the leaping at the breast-

work, which is probably not very often tried by the

same individuals, their summer labours are shorter

and less violent than where they can range further

up the river ; and thus they can spend a longer time

in the sea, the situation in which chiefly they gain
both size and flesh. Where they accumulate in such

numbers, they have many enemies. Otters and pro-

bably foxes, and even wild cats, attack them ; and
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the others are said to get so dainty in such places
that they merely eat the tidbit, and leave the great
bulk of the body. Man comes too with spears, and

grapnels, and various other engines ; and the treach-

erous practice of "
burning the water," that is, holding

a torch over it, which at once shows the salmon and
bewilders them. This last operation is of course per-
formed during the night only, and they who engage
in it must lay their account with many a ducking ;

and besides this, the practice is illegal. By one or

other of these means, many a female salmon is

widowed over and over in the course of the season.

The females are the suitors, and they fetch the males,
one at a time, from the deep to the bank or run in

which the trench for the young is to be made. The

poacher (for none but a poacher would do it) spears
the male, and the female goes and fetches another.

The spawning takes place in the autumn, but the

time varies, though the mode is in all cases nearly
the same. The pair make the furrow with their

snouts, working with their heads to the stream ; for

though they can descend a current with ease and

safety, they cannot "
hang" in it with the head down-

wards, or the water would get under the gill-lids,

entangle the gills and choke them. The time of

spawning takes on the average about ten days, the

large ones taking the longest time ; and after it is

over they go into the deep water quite exhausted.

The time that the eggs remain in a state of repose
varies with the river. Three months may be about

the average time in Britain ; but it varies with the

place and season, the hatching of the eggs being pro-
duced by external causes. In consequence of this,

though the eggs are deposited at very different periods
of the autumn, some, in fact, in the end of summer,
and others not till the beginning of winter, yet they
are all hatched at the same time, that is, in the same

part of the river and the same season. That this

must be the case, must appear at once to any one

who thinks for a moment on the subject. That the

eggs should remain inactive in the bank or run in

which they are deposited by the parent fishes, whe-
ther that period be three or four months, or even

longer, which it is in the rivers far to the north, tends

in no way to ripen or bring forward the eggs. They
remain perfectly unchanged until the warmth of the

ensuing season has acquired the strength necessary
for stimulating them ; and if that were to be delayed
for a year, or for many years, an unlimited number

indeed, there is no reason to suppose that their fertility

would be in the least affected. There is, in fact, an

experimentum crucis, which has been actually made,
and which goes very far toward establishing the point.
It is a general law of nature, to which we believe

there is not one exception, that when any natural

operation can be hastened by one mode of treatment,

it can always be retarded by the opposite mode. Now
the eggs of salmon, in their unaltered state, have

been put in water, exposed to a moderate temperature,
and thereby hatched in a very short time. In the

natural state they do not require above three or four

weeks ; and perhaps the time required by artificial

treatment is snorter. That, however, is not a matter

required for establishing that there is no definite time

by the kalendar between the depositing of the eggs

by the parent salmon and the appearance of the

young fry.
When deposited they are wholly left to

the care of general nature as a stepdame, and, of course,

the time of their coming to life depends upon her. It

must not, however, be supposed that all which are in

the same run, or even in the same spawning-bed,
must come to maturity in the same hour, or even in

the same week. The eggs are many, and they are

piled upon each other, so that the heat of the season

cannot act equally upon them all, and therefore it is

impossible that they should all come in a moment
without involving the most unphilosophical doctrine,

that causes differing in power or circumstances, can

produce effects exactly equal, which would be a

virtual destruction of all reasoning from experi-
ence. The young salmon remain for a little time in

sand and gravel, supported by the remains of the

egg which still adheres to the abdomen, and not

requiring any other food. But this state continues

only for a few days, and then they bore their way
upward and through the sand,

"
spring up like young

onions," as we have heard a very intelligent salmon-

fisher say. At this early stage they are about half an

inch to an inch in length. Their earliest food, after

they
" come off the egg," is not very well known,

but they cannot be in much want, because, by this

time, the small life with which the waters swarm in

such abundance, comes into its greatest activity.

They grow rapidly, attaining a length of three inches

during the first week or ten days. The head, and

especially the eyes, are the parts' first developed,
and they are so large in proportion to the rest,

that, according to our knowledge, an infant salmon is

not handsome. This early maturity of the eyes,
shows us that the young must depend chiefly on the

sense of sight in finding their food. Indeed, it is the

sense of the fishes through life, and it is probable that

they have no other seated or local and appropriate

organs which have any great degree of acuteness.

That they have taste or smell, both the structure and
the fact lead to show ; the hearing of fishes is an ob-

scure matter, and probably in a great degree merges
in the general muscular sense of the body, which is

very keen in the whole family.
The very young salmon have dusky crossbars along

the sides, the same as are seen on parr ; and pro-

bably the whole family have the same when very

young ; but they go off in the majority before these

attain any considerable size. This is of some im-

portance among systematic naturalists, who wish to

be precise in species ; but it is of small utility in

those general views which are most interesting to

the public. Granted that they all have these bars

when young, and that the parr is the only species
that retains them : What follows ? That parr is the
"
typical species?" It would be difficult so to per-

suade any one who has seen a salmon or eren a

trout.

The whole matters of the migration to the spawn-
ing ground, the passiveness of the eggs during the

cold season, their ready obedience to the returning
heat, and all the other movements connected with the

operation, are most striking instances of natural adap-
tation. The salmon resort to those places where
their eggs are secure from destruction by the varia-

ble weather of a long spring, which would call them
into life during the blink, and leave them to perish in

the blast. Where they are deposited, the warm
season comes late, but for that very reason they ar-

rive at maturity sufficiently early for enabling them
to maintain their ground. This is one of the reasons

why the salmon is so much a fish of the cold nor-

therly places ; for though there are a few in the
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there are not many, and they are chiefly in those

rivers which have their sources in cold and bleak

districts.

After the present fishes have performed their

grand work in the general economy of the system
of life, by nursing a succession of future salmon, they
rest for a little in the upland pools ; and then de-

scend, first by very short stages, and never with that

vigour and animation which they display in ascend-

ing. Their descent is in the winter, or the very early

spring, and the very same sensibility to the weather
which makes them show themselves on the ascent,

by being on the shallows or near the surface, sends

them into concealment on their descent. The air

is then much colder than the water, and the shallows

are much colder than the depths, which is the very
reverse of the state of things when the fish come
most abundantly into the rivers. Their food is also

down in the winter, and the very early spring, and up
when the season is advanced, by the very same law
of nature which regulates the movements of the sal-

mon. These descents are thus from pool to pool,
and as they pass they keep the deepest parts of the

channels. The fish are weak and exhausted, unable
for much exertion and unwholesome as food, while

they are descending ; and nature harmonises with

them, so that they reach the estuaries with little dimi-

nution of their numbers, compared with what they
sustain on the ascent. In ascending, too, they have
the current to contend with, though the fact of their

keeping near the banks helps them in their ascent,

by giving them the advantage of the eddies. But in

descending, when they are weak they have the advan-

tage of the deep water, and they have it the more
from keeping in the stream.

These adaptations, though only part of what are to

be met with in the whole of nature, have much of

very pleasing instruction in them, if our limits would

permit us to point it out ; and probably there are

few subjects of a nature so very familiar, which are

better calculated to show man the advantages of his

situation, and the means of turning those advantages
to account, than the economy of the salmon. If all

those that enter a good salmon river were to spawn
there, and all the eggs were to come to maturity,
there would not be room, far less food, for the young.
Thus when they are in the very best condition, they
come into the situations where man can most easily

capture them and turn them to account as an article

of merchandise. And they come so much loaded
with wealth, that though nearly ninety-nine out of

every hundred were to be taken, the remaining one
would replace the waste more than a hundredfold.

Therefore, besides the most valuable and inviting
store which they offer to man, there is still a great sur-

plus for the general purposes of nature ; and there

are many animals in and upon the water which would

perish of want if it were not for the supply afforded

them in the eggs and the fry of the salmon. We may
mention one the Dipper, which is often found on
the rocks and runs of the mountain streams, caroling
as blithely as a lark in the dawn of the spring, while

the snow on the mountain yet remains pure and un-

spotted in its whiteness ; but were it not for the eggs
of the salmon, and other fishes of the same family,
the dipper would be mute and motionless.

In this manner do the productions of nature sup-

port each other, and one race actually has its own

preservation in the supporting of another ; and though
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man as an intellectual being cannot be said to be

wholly within and under the laws of this wonderful

system of physical nature, yet the system is so

adapted as not only to include him as a member, but

actually to measure his enjoyment in proportion as

he can bring his intellectual powers to bear with
rational knowledge and proper effect upon that part
of the system which is wholly physical. Look at any
natural production, animal or vegetable, which man
has with proper knowledge of its nature, taken, we
will not say under his protection (for protection is

of a higher order), but under his management ; and

say, whether improvement and increase have not been
the invariable results. Are there fewer sheep and

oxen, because they are used largely for food, or

fewer horses because they are worked in England,
than there would be if they were all left to nature,
and man were a naked savage in the woods ? Cer-

tainly not. It is the ignorant man, who comes to

the rest of nature with only his physical adaptations,
as if he also were a beast, that spoils and depopu-
lates nature : the man who acts with knowledge im-

proves and multiplies ; and wild nature partakes in

the blessings of civilisation.

When the descending salmon reach the brackish

water in the estuaries, which is the very time when
life in that most fertile of all situations, is in the prime
of its activity and abundance, they tarry for a long
time, and regain their flesh and continue to increase

in size. It is probable that the young of the year do
not go very far below the limit of the brackish water,
for they begin to ascend at an early period of the sea-

son. They are obtained of two or three pounds
weight about the end of June, and much more than

that in August ; and they continue to furnish a supply
at the time when older salmon are not fit for the market.

Perhaps the salmon go farther out to sea as they
get older ; but still they cannot go very far at any
time. They are not pillager sea-fishes, or properly
sea fishes at all, they are fishes of the streams, the

estuaries, and the shore. They are also not bot-

tom fishes ; for the soft-finned bottom fishes are

formed for ascent and descent, by having the ventral

fins as far forward as the pectorals ; whereas all the

salmon have them abdominal, and are thus formed
for straightforward motion. Salmon cannot there-

fore go to those depths of the sea which may be re-

garded as the utmost limits of fertility at the bottom.

The bottom fishes then all have spinous fins, generally
fit for being weapons ; great heads, and large eyes
directed upwards, and the lateral fins concentrated

on the fore part of the body. The salmon have small

heads, and small eyes directed laterally ; and they
are but little fitted for motion in ascent or descent,

although finely formed for progressive motion.

From these circumstances, or rather from the in-

duction of those to which they lead, there may be

drawn one of the most important conclusions con-

nected with the whole economy of the sea. We have
no room for the expansion of these ; but the hints

which we have given may render them easy to any
one ; and the result is this ; the salmon which are

bred in a river can never go to any great distance

from that river, or pass their time at very great depth
in the sea. They very speedily regain their flesh

in the brackish water ; therefore the conclusion is, that

if the habits of salmon were properly known, we

might have an uninterrupted supply of salmon, in the

very best condition, all the year round*

PP
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There remain three other very interesting subjects

<

connected with the salmon, of which, however, we
can only mention the names. First, anecdotes of

salmon, some of which are very curious ; secondly,
the catching of salmon, many ways of which are

equally so ; and thirdly, the progressive history of

the laws relating to salmon-fishing, in which there are

to be found some of the most matchless instances of

human cupidity completely caught in the net of hu-
man folly, that ever helped to render the statute-book
the most splendid monument of blundering that is to

be found upon earth, we had almost added or in

the sea ; but a single foot of that puts an extinguisher

upon the most magnanimous of land-fools.

We have exceeded our limits, in consequence of

the attractive nature of this archon of the waters ; and

yet we have barely begun what we could have wished
to say. This is, however, the only opportunity which we
shall have of" serving up a salmon" to our readers ;

and we could have wished it were " better done," as

underdone salmon is unwholesome. We refer the

reader to Yarrell's admirably dressedfishes, for a synop-
sis, reserving to ourselves personally a few points,
and a very few, upon which we are at issue with him,
natheless the rechercheness of his cuisinerie.

SALMON TROUT (S. truta). Though this species
is not entitled to rank with the salmon, either in in-

terest or in commercial value, it is unquestionably
worthy of the second place in the order of value. In
colour it is not very unlike the salmon ; and in many
instances it passes for small salmon or grilse, and for

the table it is certainly not inferior, we should say it

is superior to the latter ; but any one who has seen
them together, can be at no loss in distinguishing
them, even if they should be exactly of the same
size. Besides the particular differences, of which we
shall take some notice, there is a je-ne-sais-quoi dif-

ference which strikes one at first sight, but which it

is not easy to explain in words. Upon looking at

them one would at once point to the salmon and say,
" This fellow is the better swimmer." The head is

more tapering ; the muzzle more pointed ;
the body

more stretched out ; and the fish is better formed.
The caudal fin especially, which is the grand organ
in swimming, is considerably smaller, and the fleshy
back which forms its base is more slender. The dif-

ference, however, is in the length of the rays rather

than in their number. The caudal has the same in

both ; the pectoral and anal have each a ray more,
and the dorsal has a ray fewer than in the salmon.
The spine also has only fifty-eight vertebrae, while
that of the salmon has sixty. In fact, however large
and coloured like a salmon it were, if one at all ac-

quainted with fish were to see it lying on its side, he
would at once and without hesitation say,

"
that's a

trout ;" although most likely the only explanation he
could give would be,

"
it is more like a trout than a

salmon." The contour is not so light and elegant ;

the fish looks more lumpy ; the colour is not so

pure, either in the bluish or the silvery part ; and the

spots on the side are smaller, more defined, and some
of them come below the lateral line. There is also a
considerable difference in the posterior outline of the

gill-cover, which forms a sort of parabola, not a circle

as in the salmon. The scales, too, are smaller, and
not so free at their hind edges. The examination of
the mouth presents other differences ; and leads to

the conclusion that there must be some difference in

the food, that the food of the trout consists of smaller

substances than that of the salmon. The teeth of

the salmon are larger in proportion ; but they are

less numerous in all parts of the mouth, and there are

only one or two on the vomer. The vomer of the

trout is toothed for a considerable part of its length ;

and the teeth in the other rows are closer together,

though smaller. When the salmon is in the offings
of the estuaries it returns with the flood to feed on
the sand larmer which then comes up out of the banks,
whereas the food of the trout is the sand hopper and
other Crustacea and mollusca which are nearer the

land.

It should seem that, altogether, the salmon trout is

a fish much more confined to the line between the

ebb and flood, coming and going with the water, and

not, at least in some places, passing to any consi-

derable distance up the rivers. In many places it

does indeed ascend the rivers ; but certainly not to

such a distance from the sea as the salmon, though
it is more plentiful in the estuaries, on the shores, and
in the lower parts of the rivers than the salmon. Its

flesh is not quite so rich as that of the salmon, but -it

is very good, and like the other always the better

the nearer the sea that it is caught. Those which are

obtained in the sandy bays where there are no rivers

that they can ascend to any distance, are hardly in-

ferior to salmon of the same size ; and their abund-

ance, and the fact of their being met with at places
where there are no salmon, are additional recom-
mendations of some importance. The quantity in

which they can be obtained in some of these bays is

perfectly incredible to those who have not actually
seen it; and the take, by one haul of the net, exceeds
that of tKe salmon in the very best pools of the shoal

rivers, where. the fish are stopped by falls. Though
not unknown, they are by no means very numerous,
on the southern coasts of Britain

;
but on the west

coast of Scotland, and especially among the Hebrides,
and on many parts of the coast of the west High-
lands, they literally swarm. On the east coast of Skye
we have seen a large boat-load captured in little more
than one hour ; and the last haul as plentiful as the

first. They were not in one bay, but in every bay ;

and yet on that particular part of the coast, there is

no stream larger than a brook, and these are not
ascendable beyond a few hundred yards ; nor was
there any reason to doubt their being equally nume-
rous in all the islands where there are eddies. What
may be the case now, we know not ; but at that time

they were but little heeded. There was no market
for them in the fresh state, and nobody to eat them ;

and the salt duty prevented them from being cured.

It was with no small trouble we could get one boat

load given away, as any one who cared for them
could have them fresh out of the sea when he pleased.
The neglected wealth of these western seas, at the

time to which we allude, was inconceivable
;

it may
be better now ; but we have doubts.

Familiar as this fish must be to all who live near
the sea on the coasts where it is so plentiful, there

are some mystifications in its history ; for there are

two, a larger fish with redder flesh found more in the

estuaries, though never far from the shore, and a

smaller one with the flesh still reddish, only much

paler than that of the other, which is found chiefly in

the lower parts of the smaller rivers, or in the tidal

water immediately at their mouths. This larger is

called locally the sea trout, or sometimes the red sea

trout, alluding however to the colour of the flesh, not

of the surface. The dusky black on the upper part
has a greenish tinge, and there is a shade of purple
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in the spots. In size and weight it varies consider-

ably, three or four pounds being about the average,

though some are met with weighing fifteen or more.
This one is a thick and compact fish, with the curve
of the back nearly the same as that of the belly, and

answering to the characters usually given to the sea-

trout.

The small one is more uniform in size, at least at

the same place and time, being in general about a
foot long. It is thin and not nearly so much arched
in the back as the large one. The upper part of the

body has a greyish instead of a greenish tinge ; the
under part in both is white, but this one has much less

of the silvery or metallic lustre, though enough to

procure it the name of sea-trout, whatever other it

may receive. It is found in smaller streams than the

larger one ; but it does not run far ; and it seems to

spawn earlier in the season than the other. Smaller
ones are met with about the upper part of the brackish
water of the streams in the earlier part of the season ;

and one or other may be had, not far from the same

locality, all the year round, or nearly so. The form
and armature of the mouth are the same as in the

larger one. There are we believe sometimes differ-

ences in the number of rays in the fins; but when
we find some of the salmon family with more rays
on the gill-flap on the one side of the head than
on the other, we must hesitate before we admit the

number of rays in fins as a very definite specific cha-

racter.

The small one gets different names ; and these

have perhaps, contributed to the erecting of it into a

species which has been done. But smault, grilse,
and salmon, are also different names, and yet we
know that they mean only different ages of the very
same fish. This is not the only assistance .which
the analogy of the salmon affords us here ; for the

habits of the whitling, as it is called in some places,
or the white trout, as it is called in others, bear very
nearly the same relation to those of the larger sea-

trout that the manners of the grilse bear to those of

the salmon. It seems, therefore, that this small fish

is really nothing else than the sea-trout of the first

year ; and its being so is corroborated by the fact,

that it is not found excepting upon places of the coast

where the other is also found, only they are not both
met with in the same spot, or at the same time, which
is also the case with salmon and grilses. The only
conclusion to which we can fairly come in the mean-
time therefore is, that these are only one and the

same species. This is the conclusion at which Mr
Yarrell arrives, from a careful comparison of this sup-

posed species of salmon-trout of the first year.
BULL TKOUT (S. mar). This species, which from

the colour of the upper part is also called the grey
trout, is the only remaining British species which is

migratory between the sea and the fresh waters. In

the form of the head, the projection of the under jaw
beyond the upper when the mouth is open, and in the

adaptation of its form for swift and long-continued

swimming, it resgmbles the salmon more than the sea-

trout does ; but still the air of it is quite different

from that of the salmon. There are also some struc-

tural differences. The tail at the insertion of the

fin is thicker than in either of the others ; and the

fish altogether seems rougher and coarser. The out-

line of the gill-cover is straight behind and under.
The dorsal fin has a ray fewer than in the salmon
trout ; and the pectorals and the anal have a ray more.
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The spine has a ray more than in the salmon trout,
and one less than in the salmon. The teeth are ra-
ther larger than in the salmon trout, and there are
not quite so many on the vomer. Along with its

coarser appearance, it appears a more vigorous fish
than either of the other two, and anglers find it

stronger in the water. It grows to a size and weight
intermediate between the salmon and salmon trout,

being sometimes met with three feet in length. When
of that size it weighs about twenty pounds ; but spe-
cimens of such magnitude are of rare occurrence.
It is not so generally distributed as the salmon trout,
and is not much seen except in the rivers. In some
places it is called the sea-trout, indiscriminately
with the salmon trout ; and the young of the year is

also called the whiteling. It is probable, indeed, that
the small ones referred to in noticing the salmon
trout may consist of a mixture of the young of both

species, for externally they are very like each other ;

and the colours even of the adult ones, when out of
the breeding season, are not very different. When
they come to table, however, there is a wonderful
difference between them. The flesh of the bull-trout,
even when in the best, condition, is only dull yellow-
ish white, and that of the young ones is dull white.
In both states it is comparatively juiceless and fla-

vourless ; and therefore it is not in such demand at the
first-rate markets as to render fishing for bull-trout
much a matter of commerce. Accordingly, it is left to
the anglers, who find it earlier in the waters than any of
the other migrants of the family ; and though it is not
the very best prize for the pot-fisher, it is one which
affords a good deal of wholesome exercise to those
who fish for sport. It has not the weight of a "

prize"
salmon, and thus it may not be so difficult to land ;

but it is more vigorous when struck, and dashes,

plunges, and leaps, with so much muscular vigour,
that it can be kept only by the best tackle handled
in the best manner. It is, however, easily found ;

for it is one of the most voracious of the family, and
not so wary as the common trout, which, after all, is

the prince of the family for fine fishing. In fishing
for bull-trout one does not require to be very parti-
cular as to the fly that is on the water ; for fly or

bait, it will bite at any thing ; and so determinedly,
that it can be struck without much difficulty. It also
admits of stronger tackle being used than the other
SahnonidcB of the rivers ; and thus its voracity fur-

nishes at least part of the means of overcoming its

strength. In the breeding season, or rather prepa-
ratory to it, which is the time of blooming with fishes

as well as with flowers, there is a difference in the
colour of the males and the females, the former be-

ing reddish brown on the back, and the latter dusky
grey ; but at other times both fade to dusky black,
in which state their external colour is very like that
of the salmon-trout. We believe that this species is

more common in the southern or middle parts of the
island than in the northern ones ; and even though
its flesh were of better quality, it is doubtful whether

very profitable fishing for it could be established.

It is by no means improbable that the Hncho of
the Danube and its branches may be the same as the
bull-trout of this country, though there are some dif-

erences in the lateral spots, and the muzzle is said

to be more pointed. There are not, however, greater
differences than are known to be produced by climate
n some of those members of the family with which
we are more familiar. The foreign salmon are, how-
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ever, in many of the species, puzzles which nobody
can explain ; and we have not room for the explana-
tion, even if we could give it. The species that we
have shortly described are the only migrant salmon
whose history is well made out, and they are also

the only ones which are of interest to the English
reader.

On some parts of the continent there are said to

be salmon which are cut off from all connexion with

the sea, as, for instance, in the Rhine and its branches
above the great fall of Schaffhausen, and also in

some parts of Scandinavia, where there are cataracts

near the sea. Analogy would lead us to suppose
that there should be something analogous in the

American lakes, and the streams which fall into them
above the fall of Niagara ; but these are subjects the

investigation of which is difficult. It is no violence

to the analogies, however, to suppose that the migrant

species could live wholly either in fresh water or in

salt.

COMMON TROUT (S. fario). This is the most

common, the best known, the most varied, and, in

some of its varieties, the most beautiful of all the

species ; and we may add, that in the pleasure which

its capture affords, and the quality of its flesh, it is

far from being the least valuable. It is also a fish of

the most pleasing manners, if the epithet can be

applied to a finned inhabitant of the water. It is a

very handsomely formed creature ; its motions are

lively and graceful ; its disposition is energetic and
brave ; there is more speculation in its eye than in

that of most fishes ; it is susceptible of education,

and evinces (an animal) feeling for kindness done.

To see it in the water, one would conclude that it is

the most timid creature in existence ; and it betakes

itself so quickly to its hiding-place, upon being seen,

or rather, upon seeing any one approach, that one

would not fancy that it could " hurt a fly ;" but, for

all this apparent gentleness, the pike itself is not

more voracious. It is true that the trout does not

stand accused of preying upon "geese and swans,"

as is sometimes alleged of the pike ; but the trout is

the more clever fish in the water, and also the more

courageous ; and instances are mentioned in which

the pike has been beaten off the ground by the trout.

The trout is one of the best weather-wisers that

inhabit the streams, and shifts its ground with very

slight changes of light or heat. It does bask some-

times when in a state of repose, but never in very
shallow water. Nothing can surpass the quickness
of its eye, or the sensibility of its muscular feeling,

or that general sense of the body which seems to

detect the very slightest change, or even agitation, of

the water. A shadow thrown on the water, the

tread of one passing along the bank, many things
which a man would not notice unless he were

actually looking out for them, are seen or felt by the

trout. This is one of the reasons why trout-fishin^

is so favourite an exercise ; and, as skill rather than

strength is required in it, it is one which any person

may take. In consequence of this, there is seldom

any good trout-fishing near towns, as the waters, il

open, are poached by everybody, and, if preserved,

by the owner and his friends, so that but few are left,

and these few appear to get wary as their companions
are fished out. To give a very minute description ol

the common trout is unnecessary, and could not be

made general, as the fishes, from their great sensibi-

lity, vary with almost every stream, and every consi-

derable difference of the soil through which the
stream runs. The following, however, is about the

average : the head shorter, and the nose more blunt,
than in the salmon, and the eyes larger and nearer
the point of the muzzle ; the dorsal fin with three
more rays than that of the bull trout, and all the
others the same ; the vertebrae only fifty-six in num-
ber ; the fins larger than in the bull-trout ; the teeth
in all the parts of the mouth where the Salmonidce
have them, and those on the vomer extending the
whole length of the bone. These characters are

pretty constant, only in old males the jaws lengthen,
and become curved. The colours vary much more ;

but the following are perhaps nearly the average in

fine pure water : the upper part rich yellowish brown,
clouded with darker spots of reddish brown, the

ground-colour fading into bright golden yellow on
the lower parts of the sides, and into delicate silvery
white on the belly, but without any metallic gloss ;

about a dozen of bright carmine red spots along the

lateral line, and a variable number of smaller ones,
of the same colour, above and below ; the soft fin on
the back margined with bright red ; the red appears
to be the nuptial bloom of the fish, and gets duller

at other times. In the younger ones, in very small
and clear streams, the colours are paler, there are

fewer of the reddish brown mottlings, and the red

spots on the sides are more conspicuous. In dark

waters, which contain peat or bog earth, the beauty
of the colours is in a great measure lost The back
is greyish black, the flanks lead-colour, and the belly

greyish white. The lateral spots on these are dull

and dusky, and in some instances almost black. In
the small ones, that are finely coloured, the flesh is

pure white ; and in the large ones it has a very
slight rosy tinge, irridexent if the flakes are separated
entire'. The dark ones have the flesh a little

greyish.
The largest and fattest trout are found in the rich

places, but higher up the streams than salmon or the
sea trout are found in abundance or of good quality.

They prefer waters where streams and pools alter-

nate with each other ; and though they ascend to

spawn and descend again, they are not very discursive.

Of their size it is as difficult to speak with certainty
as of their colour ; and, indeed, the size of a fish

stated in any other way than as a rude average of

those of a particular locality, cannot be looked upon
as specific. The size of the trout depends a great
deal on the food which its pasture affords. As illus-

trative of this, we may quote a passage from Mr.
Stoddart's " Art of Angling in Scotland." "

Fish,"

says Mr. S.,
" were placed in three separate tanks,

one of which was supplied daily with worms (lum-
brici, we suppose), another with live minnows, and
a third with those small dark-coloured water-flies

which are found moving about on the surface, under
banks and sheltered places. The trout fed on worms

grew slowly, and had a lean appearance ; those
nourished on minnows, which, it was observed, they
darted at with much voracity, became much larger ;

while such as were fattened upon flies only, attained,
in a short time, prodigious dimensions, weighing
twice as much as both the others together, although
the quantity of food swallowed by them was in no-

wise great."
In so far as finding the best fishing-ground is con-

cerned, there is a complete angler's guide in this

passage, short as it is ; and it also affords a means
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of judging at what season the trout shall be in finest

flesh. We speak, of course, chiefly of those smaller
streams which are a good deal influenced by their

immediate banks ; for a large river brings more
power of character along with it, and of course it is

less affected by local causes. But, in streams of

moderate dimension?, the presence of minnows in

large numbers is always a sign that there are few or
no trout to be got there. Minnows shoal only where
the banks are shelving and the water shallow ; and
such places do not suit trout. Worms, too, only
come partially into the streams, and those that do
come are in great part from wet ground, and trout

will not readily take them as bait. Trout never
have their finest colour, or are properly filled up in

proportion to their length, if there are not overhang-
ing banks of kindly soil, covered with wholesome

herbage.
There are perhaps more anecdotes of trout and

trout-fishing than there are of salmon ; and as a very
large trout is a much greater rarity than a very large
salmon, it is accounted a greater rarity. If delicacy
of food is the object, the small ones, which have the

flesh pure white, are preferable to any others ; but
in this case, as well as in other cases, greatness is,

on account of its rarity, probably preferred to good-
ness. There is one large trout, of which we shall

quote the notice from Mr. Yarrell, which seems to

have been one of the Anakim of the species.
" A

few years since," says he,
" a notice was sent to the

Linnaean Society of a trout that was caught on the

llth of January, 1822, in a little stream, ten feet

wide, branching from the Avon, at the back of

Castle Street, Salisbury. On being taken out of the

water, its weight was found to be twenty-five pounds.
Mrs. Powell, at the bottom of whose garden the fish

was first discovered, placed it in a pond, where it fed

and lived four months, but had decreased in weight,
at the time of its death, to twenty-one pounds and a

quarter." We have heard of very strange notices

and noticeable things being sent to learned societies,

and, among the rest, of a portion of the blade-bone of a

sheep, which had been blackened in the earth, sent

and received as "ditto" of the blade of an elk's

horn ; but we are far from supposing that there was

any hoax in this great Salisburian trout. The
close of 1821 was remarkable for its floods enough
to make the monarch of all the trouts mistake a rill

for a river ; and it is for this reason chiefly that we
have noticed the fact of this one. There is no doubt
that early winters, or late autumns, according to the

climate, which are remarkable for rain-storms and

floods, arc equally remarkable for the migrations of

some of the Salmonidce. This is a curious point in

the natural history of fresh-water fishes, and one
which has not hitherto received the attention which
it seems to be worthy of.

Among the supposed varieties, or even species, of

the common trout, there is one which we cannot

wholly pass over in silence, and that is^the Gilaroo,
or gizzard trout, which is met with chiefly in Ireland.

The stomachs of the Salmonidce are all, in their

natural state, membranous, but these are understood
to get into places where they swallow Crustacea, and
more especially mollusca, the crusts and shells of

which are too much for a membranous stomach, and
so the trout get a sort of gizzard to help them through
with this more severe labour. In the specimens of

Gilaroo trout, examined by Mr. Yarrell with his

usual accuracy, there was found to be no increase of

the muscular substance or power of the stomach,

though the inner coat of that organ was indurated.

It was found to contain in the stomach shelled

mollusca, chiefly the Cyclostomum impervium of

Draparnaud, a small whorled shell, which is very
abundant on the shallow bottoms of many lakes.

That the stomachs of these trout should undergo
the change which has been observed, is one of the
most remarkable instances of the dependence of the
minor characters of trout upon the nature of their

food. It is in Ireland chiefly that the variety of

trout, having the hardened coat to the stomach,
have been found, chiefly in lakes, or in the outlets

between those lakes and the sea.

It seems, too, that there is a great tendency in

trout to perpetuate, in the successive generations, the

accidental changes which are impressed upon them,
even though these are mere definities. It is said

that many of the trout, in some of the rivers of South

Wales, have the spine crooked a little in advance of

the origin of the tail. In some parts of the High-
lands of Scotland they exhibit other deformities ;

as, for instance, there are some in Lochaber, the

black lakes, near Pitmain, in the valley of the Spey,
which have the lower jaw of the same length as

usual, but the upper one truncated and rounded, so

that it is hardly the diameter of that organ in

advance of the eye. The cause of this, or the kind
of food on which these trout chiefly subsist, are not
known ; so prone, indeed, are the trout to change
their appearance from what appear to us very slight

causes, and often in cases where we can see no cause
at all, that the natural history of them is an extensive

subject, and one to which justice cannot be done in a
work intended for the use of the public generally.

Trout are as delicate in their nature as they are

susceptible of changes of appearance from natural

causes. We have already remarked how they are

affected, both in their colours and in the quality of

their flesh, by the admixture of the water of peat

bogs, which contains only a vegetable admixture ;

and they are still more affected by anything of a
mineral nature. The common trout cannot be

brought to bear salt water, or even water which is

very perceptibly brackish ; but whether the gills or

the skin suffer the most in such cases is not known.
It is probable that the skin suffers considerably, for

all the marine Salmonidce have a different cuticular

appearance from the fresh-water ones ; and the same

may be said generally of most of the fish which range

freely through these waters. In farther proof of this,

it may be mentioned, that the migrant Salmonidcs

lose their sea lustre after they have been for some
time in the fresh waters. Any mineral impregnation
is equally unfavourable to trout. The drainage of a
mine is sufficient to destroy those of a considerable

stream ; a few lumps of quicklime thrown into a pool
will soon kill all the trout ;

and they disappear from
the brooks among the corn-fields when these are

highly dressed with lime. Nothing is more speedily
fatal to them than the water in which flax is

macerated, in order that the epidermis may be rotted,

and the fibres come easily from each other. In short,

there is hardly one product of soil which can get
into the waters which is not deleterious to these

highly sensitive fishes.

GUEY LAKE TROUT (S. lacustris). This is a large

species, of sequestered habits, residing only in those
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upland lakes which are of considerable dimensions,
and not rising to the surface, as is done by the trout

of rivers and pools. It has of course less induce-

ment, as there are few flies to be found on the

surface of a broad lake. Hence, till of comparatively
late years, this species was supposed to be peculiar
to the lake of Geneva ; and even Cuvier, whom no
one can accuse of any overweening disposition
to change names, called it Lcmanus after that lake.

Iris now, however, ascertained to be very far from a

rare fish. Indeed, it seems to be one of the most

widely distributed of the Salmonidoe, and one which
is less affected by differences of locality than almost

any of the others we say differences of locality, for

there is but little difference of climate or of season
in the haunts of this fish. It tenants the great lakes

which have deep water, and which may be said to

have neither summer nor winter, as the heat affects

them but little, and their temperature, even in the

bays, never sinks to the freezing point. It has been
found in all the great lakes of England, Ireland, and

Scotland, which have been carefully examined, and
even in the Orkney and the Shetland isles ; and,
from its appearing so far to the north as these, and
also as far south as the Lake of Geneva, there seems
to be every reason to conclude that it is very
generally distributed among the great lakes of the

mountain countries of Europe, and that lacustris is

the proper specific name.
It feeds on fish much more than upon invertebrated

animals, which latter are necessarily but few in the

very deep lakes. Accordingly its flesh is of a very
inferior quality, dry, tasteless, and of a kind of dull

buff-colour. The smaller ones, however, which are

found upon the shallows of such of the lakes as have
banks running into them are rather better, and the

flesh is nearly white. Being generally found in dis-

tricts where the mass of the people have but few

luxuries, it is considered a tolerably good capture.
Those resident near the lakes set baited lines for it

in the evening, and generally find fish in the morn-

ing, as the species is exceedingly active and vora-

cious, and not in any way particular as to what it seizes.

Those who have leisure for sporting sometimes angle
for it. The young may be caught with the fly, gene-

rally on or near the shallows, or, at all events, at no

great distance from the bank; but the finT grown
ones keep the deeper water, and are rarely or never

taken in this way. The mode of fishing for them is

from a boat, with a line from the stern or a rod as it

happens, and a weight to keep the bait at some depth,
to do which it is also necessary that the boat should

be rowed slowly. The bait is usually a small trout,

and a strong tackle and several hooks are necessary,
as the fish cannot be struck in the usual manner, and
indeed does not require it. Even though it disen-

tangles itself, it soon bites again, as if it would

not be left behind ; but the line and rod must

be very strong, otherwise the fish will get away.

People in crossing some of the lakes often put a grey
trout line over the stern, and leave it to chance, and

they are not unfrequently successful. We have seen

the fish, at least so far as our recollection serves us,

taken from some of the Highland lakes long before

there was any notice of it as a Highland fish, but we

prefer the account given of it in the fifth edition of

the Encyclopaedia Britannica, as that was given after

the fish was better known. " When," says the able

writer of the article Angling ia that work,
"
in per-

fect season and full-grown, it is a very handsome fish,

though the head is clumsy, too large and long to be
in accordance with our ideas of perfect symmetry in

a trout. The colours are, deep purplish-brown on
the upper parts, changing into reddish- grey, and
thence into fine orange-yellow on the breast and

belly. The whole body, when the fish is newly
caught, appears as if glazed over with a thin tint of

pure lake colour, which fades away as the fish dies,

arid so rapidly, that the progressive changes of colour

are easily perceived by an attentive eye. The gill-

covers are marked with large dark spots, and the

whole body is covered with markings of different

sizes varying in different individuals. In some these

markings are few, scattered, and of a large size ; and
in others they are thickly set and of small dimensions.

Each spot is surrounded by a pale ring, which some-
times assumes a reddish hue ; and the spots become
more distant from each other as they descend below
the lateral line. The lower parts of the fish are

spotless ; the dorsal fin is of the same colour with tho

upper part of the fish ; it is marked with large dark

spots ; the pectoral, ventral, and anal fins, are of a

rich yellowish-green colour, darker toward their ex-

tremities ; the tail is remarkable for its breadth and

consequent power. In adults it is perfectly square,
or might even be described as slightly rounded at its

extremity ; in the young it is slightly forked, and ap-

pears to (ill up gradually as the fish grows older.

This change of the tail, from being forked in the

young, to square, or a tendency to convexity, in the

old fish, is common to almost the whole of the Sal-

monidce? and if the difference of haunt and habit

attending it in its various changes were fully investi-

gated, it would perhaps throw some light upon the

use of the differences of outline in fins, a subject of

which we at present hardly know any thing. The

grey trout grow to a very large size, specimens being
met with nearly or altogether three feet in length,
and weighing twenty pounds or upwards ; but these

are caught but rarely, and that always with bait in

the deep water. It is possible that the fishing of

them might be carried on to a considerable extent

by many float-lines similar to those used for white
fish in the sea, only the impossibility of giving much
motion to the baits upon such flines might be an ob-

jection to their use. The great objection, however,
is the want of a market, and the unmarketable qua-

lity of the fish. It is proved by very general ob-

servation, that the people of remote places where fish

are abundant and of good quality, will hardly take

the trouble of capturing enough for their o\vu use,

unless they have the prospect of a profit from sale ;

and this, by the way, seems to be one of the chief

reasons why so little was known of the fishes, even
of our own islands, before the commencement of

what may pre-eminently be called " The age of

Natural History."
'GRAYLING (Thymallus vulgaris). This species has

the general characters of the family certainly ; but

they are much more modified than in any of those

that have been hitherto noticed in this article. The
characters are : the head and body elongated, and
the back more curved in the outline than the belly,
and not the two of similar curvature as they are in

the genus Salmo, properly so called. The scales arc

marked by bands running the whole length ; the

scales are in longitudinal rows, and the lateral line

can hardly be traced otherwise than by the straight
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rows of scales ; the fins are the same in number and
situation as in the true salmon, but they differ in form
and development ; the dorsal is very broad, consisting
of as many as twenty rays ; the tail has the same

number, but it is narrow and feeble, and much more
forked at the end than in the salmon and trout, when

they arc of the same size ; the mouth is also much
less in the opening than in the salmon, and the teeth

are comparatively smaller than in any of the trout.

The fish is indeed very inferior to the proper mem-
bers of the Sahnon'ulce in point of teeth, for it wants
the two rows on the tongue, and those on the vomer
are only one or two, very small, and confined to the

fore part. The size is less than that of at least some

specimens of all the species of the trout ; for five or

six pounds is an extraordinary weight for the gray-
ling. The usual length is about ten inches or a
foot.

All these characters show that the grayling is a

feeble fish as compared with the trout, both as re-

spects its powers of motion and its feeding ; and it

seems to be as delicate as it is feeble. It is not in

respect of climate, however, that this fish is delicate,

for it is found in the very coldest parts of Europe ;

and is perhaps more abundant in the rivers which

discharge their waters into the Baltic than it is any
where else

;
but it seems particular as to the quality

of the water and the ground in which that water is

situated, Mr. Yarrell says,
" However fastidious in

the quality of the water, or the choice of situation in

the stream, the grayling is known to be, experiment
has proved that this fish will live in ponds that have
been newly made out ofhard soil, or such as have been

very recently and carefully cleansed out ; but in those

situations the grayling does not breed, and they will

not continue to live in old muddy ponds."
This statement, and all that the author of it ad-

vances as his own may be implicitly relied on,
throws a good deal of light upon the character of the

fish in relation to its haunts, and shows that if the

country is not one of a very peculiar character, the

grayling can be nothing else than a trial fish, one for

which we might seek in vain in mountain streams

tinged with moss ; in rivers wending slowly through
rich countries, and depositing mud, or in ponds or

stagnant waters of any description. Clear running
water and a hard bottom are obviously the proper
situation for the fish ; and there are instances in which
these circumstances confine it to a particular part of

a river, without being found either higher up or lower
down. This is the case in the river Dee in North
Wales. There are plenty of trout in all parts of the

Dee, from the lake of Bala to the commencement of

brackish water in its estuary ; but the grayling is

confined to the part of the river between the lake

arid the town of Corwen ; or, at all events, it is not

found so far down the river as the vale of Llangollen,

though there is excellent trout fishing.
The fact of its being confined to an intermediate

portion of the Dee, which has very clear water and a
hard rocky bottom without any deposite of mud,

might have sufficed completely to prevent the forma-

tion of the opinion that the grayling is a migratory
species, which has been stated by Donovan, and also

by some of the continental writers ; for all the Sal-

vumida; that visit the sea, are sure to be found in the

lower parts of the rivers, whether they are in the

upper parts or not ; and there is really nothing in the

Dee to prevent either the ascent or the descent of a
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fish, for though there are currents and rapids, there
are no falls of any consequence.
The whole structure, economy, and nature of the

fish are against the fact of its migration, and may
make us very reasonably doubt the allegation of Black,
that they descend to the Baltic in autumn. From
the character of its fins, the grayling must be but a

poor swimmer, even within the range where it is

found
j and Sir H. Davy ascertained that it cannot

live even in brackish water. Besides, the grayling
spawns in the end of spring and the beginning of

summer, and is in the very best condition in autumn,
when all the typical SalmomdcE are out of season.
We must therefore regard the grayling as wholly
a river fish, peculiar in its localities, and confined to

them. England, and perhaps Orkney, are the only
parts of Britain in which it is found, though in some
of the rivers it is very plentiful ; but we never heard
of its being found along the whole range of any river

from its source to the sea ; it is always in the clear

water on the hard bottom. Its food is understood
to consist, in great part, of insects and their Iarva3.

Its flesh is highly prized, though some part of the

estimation in which it is held, may be owing to the

fact of its not being to be had, except at particular

places ; and some more may be owing to its particular

fragrance, which slightly resembles that of thyme, and
is the reason of the name Thymallus being applied.
The grayling is taken chiefly by angling with the

flies which are on the water, or baits formed of the

larvae which are deposited there ; besides these, how-

ever, it eats the small-shelled mollusca ; but, we be-

lieve it rarely preys on any kind of fish, unless mere

fry, and probably not much upon these. The gray-
ling is a distinct genus,
PARR (S. salmulus). This species has many more

of the characters of the salmon and trouts than the

grayling, and were it not that the body fins are much
more developed, indicating a different mode of action

in the water, it might pass for a little salmon, which
is the reason of its having the specific name Salmulns.

As long, indeed, as colour was considered to rank

high among the specific distinctions of animals, this

was regarded as the young of one or other of the

migratory species, chiefly the salmon trout ; nor have

there been wanting some who have made the dis-

tinction of salmon parr and trout parr. Laws have

been enacted too, or, at all events, measures taken to

prevent the capture of this little fish, lest the num-
ber of salmon should have been thereby diminished.

But if any one had attempted to identify a salmon,

by asserting that he knew it from its being a parr,
the party so doing would have been in the same pre-
dicament as the Highland witness, who swore to the

identity of the gun, because he had " kenn'd her ay
sin' she was a wee pistol ;" and any one who had exa-

mined a parr side by side with a salmon or trout of

the same size, would have seen that the one was an

animal with all its organs fully developed, and the

other was not. The head of the salmon smault is

"
infantine," if the expression may be allowed ; the

fins are all small and feeble, and the tail is narrow

and much forked. In the parr, on the other hand,

all the lateral fins are better developed in proportion
than in the full-grown salmon, and perhaps the same

may be said of the caudal fin, though that remains a

little forked, and indicates that the parr is to act in

the same parts of the waters as the young salmon,

only not in the same manner. This is proved by the
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greater power of the fins ; for we never find power
given by nature, unless the owner, in the average

economy of its species, has occasion for it.

The reason of all this perplexity about the parr
was, that they looked only at the colour of the fish,

and not at the peculiarities of its organs.
" There's

saumons in them both," was one of Fluellin's proofs
of the identity of the rivers of Monmouth and Mace-
donia ; and "

there's spots on them both," was the

ground on which it was concluded thai the parr and
the fry were " both saumons." Mr. Yarrell has the

merit of settling the point about the spots, by show-

ing that they are upon the young of all the true

salmon and trout, that they can be traced on the skin

after they have disappeared from the scales ; and it

may be added, that the dusky blotches which are on
the sides of full-grown salmon, are remains of the

general marking on the young. We believe that

these dusky markings on the sides are not found even
in the young of the grayling, the guiniad, and the

other species which depart more from the true sal-

mon character in other respects. The family, how-

ever, want some further observation as to these and
several of their other characters.

In addition to this, it has been proved again and

again, that there are parr in places where neither

salmon or trout is to be found, either young or adult,
and vice versa; and also, that salmon have been
almost exterminated from rivers, without the slightest
diminution of the numbers of the parr in them.

Still it is understood that the parr (small as it is,

for eight inches is reckoned a very large one), is

migratory, spawning in winter or in early spring,
thereafter descending the rivers, and returning up-
wards in the summer. As a British fish it is very
common in many of the rivers in the southern and
warmer parts ; but the number fall off as we proceed
northwards, and they are not found in the very cold

and high-situated streams of the mountains. The

following is the description of the colour as given by
Dr. Heysham :

" Head green and ash-colour ; gill-

covers tinged with a variable green and purple, and
marked with a round dark-coloured spot ; in some

specimens there are two of these spots on the gill-

cover ; back and sides, down the lateral line, dusky
marked with numerous dark-coloured spots ; belly
white ; along the lateral line there are from sixteen

to thirty bright vermilion spots ; the sides are

marked with nine or ten anal bars of a dusky-bluish
colour ; dorsal fin with a few dusky points ; colour of

lower fins inclining to yellow."
The parr, as we might suppose from the great de-

velopment of its fins, is a most energetic little fish,

dabbling about in the water with great celerity, and
small as it is, it is exceedingly voracious. Insects

and larvae, and probably small Crustacea and mol-

lusca, appear to be its chief food ; and, as is the case

with most fishes that feed upon this kind of aliment,
its flesh is very good. As is the case with many
species, it has different names in different localities ;

and as the parr have in some instances been con-
sidered salmon fry, salmon fry have in other instances

been mistaken for parr. They are, however, easily

distinguished by the times that they are in the rivers,

as well as by the other circumstances that we have
mentioned. They are found in the rivers after the

salmon fry have all descended ; and when the salmon

return, even in the first year they are in the state of

grilse, they are far larger than parr. The last mistake

about these fish which we shall mention, is the alle-

gation that they are hybrids, and as such all females.

Neither part of this is true ; they follow the general
law of the family in their reproduction ; and though
they were hybrids, all hybrids are not females.

CHARR, OR NORTHERN CHARII (S. umbla). This
is a lake fish, still preserving the salmon and trout

characters in some respects, but differing considerably
from them in others. These are decidedly lake fish,

never descending to the sea, even if the outlet of the

lake is short, and not going into the streams which
feed the lake, unless these are clear with rocky bot-

toms, and then only for the purpose of spawning.
They occur in the greater part, if not the whole, of
the lakes of Westmoreland and Cumberland, in many
of those of Scotland and of Ireland, in the lake of

Geneva, and in various other lakes of continental

Europe. It is, however, always in alpine lakes with

rocky bottoms, and with the water clear, that they
are found. They do not appear in any of the large

pools of the low and fertile districts, and even those

of the Welsh lakes are different from the English
ones. They are not, generally speaking, very large
fishes. They are met with as long as a foot and a

half, or from that to two feet ; but generally they are

not found above half these lengths.

They are subject to considerable differences of

colour and of lustre, the causes of which are not very
well known, and this has caused them to be called

by a variety of names, such as case-charr, gilt-charr,

red-charr, and silver-charr ; but there do not appear
to be very real specific distinctions between those

that are so named.
Charr are retiring fishes, and inhabit the deeper

parts of those lakes in which they are found ; and

they feed chiefly during the night, so that the catch-

ing of them is much less certain than that of many
other fishes of the same lakes in which they are

found. Fly-fishing, expressly for the capture of charr

upon the lakes, would be an employment of far more
labour than reward; but one is occasionally taken by
those who fish for trout, which is a proof that they
do occasionally catch flies at the surface. They are

far more certainly obtained, however, by a minnow
bait, which must have a heavy sinker at a little dis-

tance on the line to carry it to a considerable depth;
and even then the fishing is much more one of curio-

sity than of profit. In those places of the British

islands where they are most plentiful, they are in the

best condition in the early part of the summer. Soon
after this, the operation of spawning commences ;

and if the streams which fall into the lake have rocky
bottoms, they ascend them in considerable numbers,
but never to any great distance ; and if they find,

after they have entered the stream, that it is not

suitable for their purpose, they return, and seek for

another better adapted for their purpose.
In form and in the relative proportions of the

head and body, the charr are nearly the same as the

more typical Salmonida:, but the dorsal and caudal

fins are rather further forward. The head is one-fifth

of the total length, and the depth of the body at the

thickest part a little more. The pectoral fins are

small ; the tail is deeply forked ; and all the fins are

of moderate dimensions, indicating that the fish is

not of a very discursive character. The eye is large,
the teeth small, and only a few on the anterior part
of the vomer. The top of the head and all the

upper
part are, when the fish is in high condition, of a rich
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brown. This becomes lighter on the sides, and passes
into rich orange on the under part, which is also the

colour of the pectoral, ventral, and anal fins, except-

ing that the first ray of the ventrals and the anals is

white. The sides are marked with numerous spots
of a red colour both above and below the lateral line.

That line is nearly straight, but rises at the posterior

extremity, so as to meet the upper corner of the gill-

cover. The gill-covers are dull orange with a green-
ish and brownish tinge ; the irides are bright orange ;

the dorsal and caudal fins brown, with a slight gloss
of purple. The scales are very small and ranged in

oblique rows across the depth of the body. When
out of season, the colours fade or alter so much that

some have described it as a different fish. The brown
on the upper part has then a dull purplish hue, gra-

dually becoming duller on the sides, which are silvery,
and the belly is very pale orange. The most remarka-
ble change, however, is that of the lateral spots, which
are of a fine red when the fish is in good condition,
but which fade to white when it is not. The gill-

covers and the irides also change to a silvery hue at

this time ; the dorsal fin is dull brown, the caudal fin

purple brown, and the other fins brownish red. In

fact, the changes of colour are so great that one can

hardly wonder that the fish in the two states has been

very generally described as two distinct species ; and

as, in the time of its
"
bloom," or finest colouring,

there are considerable differences that has occasioned
the description of it as three species. In its brighter
colours it is S. salaclinus of authors, and when the

colours fade it is S. albinus. Dr. Fleming, in his ac-

count of British animals, has enumerated it as both,

calling it by the same local name as the Welsh charr

when in its gayest colours, and as such referring to

the mountain lakes of Wales and Scotland as its

habitat ; and as the case-charr when out of condition,

referring it then to Winandermere, as if it were found
in that lake only. He has also been misled respect-

ing the number of rays in the fins in both, making
twenty four in the caudal, where there are only nine-

teen ; eleven in the dorsal where there are thirteen ;

sixteen in the pectoral when the colours fade, and
thirteen when they are at the finest, while there are

twelve in both states ; and ten in the anal in the one
state and eleven in the other, when there are eleven

in both. These blunders are, however, excusable, as

the charr is a sort of Proteus among fishes, and has

the branchiostigeal rays sometimes in different num-
bers on the two sides of the same specimen ; and
therefore we can hardly expect that the number of

rays in the fins shall be constant.

WELSH CHARE. (S. salvdinus}. This is the species
which Fleming describes as the red-bellied charr. It

is in shape a much more clumsy fish than the charr ;

but, from the development of its fins, it appears to be
more powerful in the water. In Wales it is a very
local fish, being found only in one or two of the lakes ;

and the fact of its being met with in the Highlands
of Scotland wants confirmation. It is rather a small

fish, not occurring of a greater length than about

seven inches, but it is esteemed a very delicate one
for the table, partly, no doubt, on account of its rare-

ness. This circumstance may both explain and ex-

cuse the mistakes that appear to have been made

concerning it.

It has some resemblance in the form of the body,
and the development of the fins, to the parr when
that is of mature age, and one can trace the same

blotches across the lateral line as are in the parr.
But the teeth are very different, there being very few
on the vomer, still the other teeth are considerably
larger than those of the charr of the north of England.
The habitats mentioned for the Welsh charr are, the
small but deep lakes of Llanberris and Cawellvn on
the two sides of Snowdon, and a few other places in

North Wales ; but it is said to have been destroyed
out of the lake of Llanberris by the discharge of the
water from a copper mine into that reservoir, which
is very likely, as none of the Salmonidce could live in

water impregnated with the discharge from such a
mine.

The length of the head and the depth of the body
in the Welsh charr are each one-fourth of the whole

length of the fish, whereas in the other charr they
are only about a fifth. The dorsal and ventral fins

are also farther back ; and all the fins, as already
noticed, are much more produced. There are fewer

rays in the dorsal, pectoral, and anal fins ; and although
the body is shorter in proportion to its depth than
almost any other of the Salmonidce have it, the num-
ber of vertebrae is greater, being sixty-two, while it

is fifty-nine in the northern charr and sixty in the
salmon. The whole upper part of the fish is greenish
black, or very dark olive ; the sides are olive on the

upper part, passing into golden yellow below the
lateral line, and again into reddish orange on the

belly. The sides above the lateral line are marked
with white spots, and upon and below it with red.

The irides are hazel, the sides of the head and the

gill-covers pale olive, the pectoral, dorsal, and caudal
fins brown, and the remaining fins the same colour
as the belly. From the brightness of the colours

upon this fish, it is probable that they fade when it is

out of season, as is generally the case in very bril-

liantly-tinted fishes. We have heard a red-bellied

trout mentioned in some parts of the Highlands of

Scotland; but, as we never saw it, we cannot tell

whether it was this species or not. Those whom we
heard mention it were not likely to pay attention to

the most remarkable character the numerous teeth

on the vomer in the trout ; and as the grey trout of
the alpine lakes has the belly reddish orange in some
of the specimens, it may have been the one to which
the name of red-belly was applied.
GWYNIAD (Conegonus). This fish belongs to

another genus, of which there are various species or
at least varieties on the continent of Europe, but

they are not very clearly made out. The name
groyniad means white, which is not undescriptive of
the fish, though it gets different names in other parts
of Britain. In its general form and in the arrange-
ment of its scales, it resembles the grayling more
than any of the salmon or trout, and it may be con-
sidered as a sort of intermediate link between the

typical Salmonidee and the herring family, having
a good deal of the character of the latter.

This fish is found in some of the Welsh lakes, in

those of Cumberland, where it is especially numerous,
and, as the authorities say, in some parts of Scotland,

though this is a little doubtful. In Ireland there is

a fish something resembling it, but perhaps not the
same ; and there are others in various parts of conti-

nental Europe, and probably also in the lakes of at

least some parts of North America. Wherever thev

occur, they are sometimes called fresh-water herrings";
and though they have not the details of the herring
character, they have something of the shape. It is a
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fish which can be kept only a very short time after it

is caught, and even then it is not of the very first

quality ; but the country people sometimes salt it as

a store against the time when fresh fish cannot be

obtained.

The spawning time is winter, or very late in the

autumn ; and the fish do not leave the lakes in which

they reside, at least to any great distance, for the

performing of this operation. The length of the

groyniad when full-grown is from tea inches to a foot ;

the head occupies about one-fifth of the total length ;

and the depth of the body at the thickest part is

rather more than the length of the head. The dorsal

fin rises midway between the nose and the base of

the tail, and the ventral fins are immediately under

the middle of the dorsal. The tail is considerably
forked. The snout is pointed, and the head of a tri-

angular shape when viewed laterally. Both the

upper and the under outlines have considerable cur-

vature, but the upper one has the greatest. The

pupils of the eyes are dark blue, and the irides

silvery. The upper part of the body and the tips of

the fins are dusky blue ; this colour becomes paler
on the sides ; and the under parts, and also the gill-

covers and sides of the head, are silvery. The usual

number of rays in the fins are : thirteen in the dorsal,

seventeen in the pectoral, eleven in the ventral, six-

teen in the anal, and nineteen in the caudal. The

variety found in Ireland, chiefly in Lough Neagh we
believe, has the muzzle blunter, the dorsal fin farther

forward, the anal fin with fewer rays, and all the fins

generally of smaller size.

VENDACE (Coregonus Willoitghbii). This fish is of

the same genus as the groyniad, and resembles it in a

good many respects, but there are specific differ-

ences ; and the vendace, as a British fish, is still

more limited and local in its distribution. It is found

only in the waters of Lochmaben and some other small

lakes in that part of Dumfries-shire, into which tradi-

tion says it was imported by Mary Queen of Scots ;

and as there is some romance about the fish, and its

dwelling is in a romantic and somewhat romancing
part of the country, the probability is that it will not

soon be given up. There is rather a curious coinci-

dence between one of the cognomens of the lake of

the vendace and one of those which have been the

most celebrated for Welch charr ; "the Money Loch"
is one of the names of Lochmaben, for Burns says of

the town .

Marg-ery o' the Money Loch,
Whore lang she did abide ;

and Cas-y-gedawl, the name of one of the lakes by
the side of Snowdon, has a similar meaning. The
vendace is not confined to the Castle Loch, or Loch
of Lochmaben by way of eminence, but occurs in the

neighbouring ones, though in no other part of Britain.

There are species somewhat analogous in some of the
lakes on the continent, but they have not been ex-

amined with such care as to enable one to decide
whether any of them is precisely the same with this

one ; and indeed a fish of so changeable a family,
confined to a narrow locality, may be supposed, if

originally an importation, to have taken a character
from its new abode. Sir William Jardine, to whom
we owe an interesting account of it, the only good
one that has been given from actual observation, con-

jectures that it may have been introduced by the

monks rather than by Mary. This we think very

likely, for the holy fathers were fond of every thing
that promoted good cheer. It is said that they in-

troduced the grayling into England ; and, whether
that was the case or not, we know that they were
the first introducers of many of our best sorts of fruit

trees, and of an improved breed of cattle.

Vendace is but a small fish, the female being
usually under nine inches in length, and the male not

exceeding seven. The following is an extract from
Sir W. Jardine's account of it :

" In general habits,

the vendace nearly resemble the groyniad, and indeed
most of the allied species of the genus. They swim
in large shoals, and during the warm and clear wea-
ther retire to the depth of the lakes, apparently sen-

sible of the increased temperature. They are only
taken (taken only) with nets, a proper bait not being
yet discovered ; and the fact that little excrement is

found in their intestines has given rise to another

tradition, that they are able to subsist without food.

They are most successfully taken during a dull day
and sharp breeze, approaching (as they then approach)
near to the edges of the loch, and swimming in a

direction contrary to the wind. They spawn about

the commencement of November, and at this time

congregate in large shoals, frequently rising to the

surface of the water in the manner of the common
herring, and making a similar noise by their rise and
fall to and from (from and to?) the surface. The
sound may be distinctly heard, and the direction of

the shoal perceived, during a calm and clear evening.

They are very productive. The lochs abound with

pike, of which they are a favourite food ; but their

quantity seems in no degree diminished, notwith-

standing that vast numbers must be destroyed. They
are considered a great delicacy, resembling the smelt

a good deal in flavour ; and, though certainly very
palatable, the relish may be somewhat heightened by
the difficulty of always procuring a supply. During
the summer, fishing parties are frequent, introducing
some stranger friend to this Lochmaben white-bait ;

and a club, consisting of between twenty and thirty
of the neighbouring gentry, possessing a private net,

&c., meet annually, in July, to enjoy the sport of

fishing, and feasting upon the luxury."
The opinion which Sir William mentions, not his

own of course, for he knows better, but the current

opinion of the place, respecting the abstinence of these

fishes, which is often selected with regard to salmon
and to others of this family, as well as of the some-
what allied family of the herrings, is in direct oppo-
sition both to the analogy and the fact. The analogy
is that, wherever there is much energy of action in an

animal, there must be a corresponding supply of food

to support the waste occasioned by that action ; and
the fact is, that all the family are ravenous feeders ;

that there should not be much of the remains of the

food found in the intestinal canal is more a proof of

the digestibility of the food and the power of diges-
tion than any thing else. Mr. Yarrell found a copious
supply of food in the stomach, but so acted upon that

a microscope was necessary in order to acertain its

nature ; and then it was found to consist of various
small entomostracous Crustacea, with the remains of
small worms, beetles and flies, showing that these

fishes are not at least confined to one species of food.

The Crustacea are swimmers, and probably so are the
beetles alluded to ; and therefore the vendace may,
like most of the lacustrine species of the genus, find

their food while they swim in the water, without
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often rising
1 to the surface. The food is in very

minute portions, but it is of the kind which is under-

stood to be most nourishing for fishes, and productive
of the finest flavour of their flesh.

SMELT (Osmerus cpirlanus}. This is a small spe-
cies, but it is one which is held in high estimation.

It is found in the estuaries, generally about the top
of the brackish water, or perhaps a little higher up,
but not in the offings or very much in the fresh water,

though it spends fully half the year there. They
ascend in autumn, and descend again about the be-

ginning of summer, the spawning time being about

March, though of course varying with the place and
the season. They prefer the quiet waters where the

bottoms are rich, and generally congregate in a small

space, moving a little with the tide. Their food con-

sists chiefly of the smaller Crustacea ; but they can
be taken with fly, though the net is used in their

capture, as it is in that of most of the shoaling fishes.

The sea is not absolutely necessary, for they have
been bred in fresh water ponds, and have succeeded
well. They are generally about seven inches in

length, but one now and then occurs often inches or

a little more. The form is long and slender, the tail

much forked, and the anal fin continued with short

rays nearly to the base of the tail. All the upper
parts of the body are pale greenish ash, and the un-

der parts of a silvery white. The fins yellowish,
with black dots on the extremity of the caudal. As
is the case with many others of the family, they avoid

impure water ; hence they are found in the estuaries

of particular rivers only, and if a river, from any
cause, becomes very foul, they desert it not to return.

They seldom go far above the brackish water, and

rarely out of the tideway, which seems to have con-

siderable influence on their food.

Such is an outline of the leading members of the

salmon family which are to be found in Britain. A
few more have been mentioned, and there are many
more in the northern parts of both continents ; but

we have already exceeded our limits, and must take

leave of them, with simply remarking, that in the

pleasant season of the year they are among the great-
est attractions of the waters.

SALPIGLOSSIS (Ruiz and Pavon). A genus
of annuals and perennials from Chile. They have
handsome didynamous flowers, and belong to Solanecs.

These plants are treated as tender annuals, that is,

sown in pots in the greenhouse or frame, and after-

wards placed in the flower-border to bloom.
SALSAFY is the Tragopogon porrifolium of Lin-

naeus, a British plant introduced into the kitchen

garden, and cultivated for its fussiform roots, which
are used as a table vegetable.
SALSOLA (Linnaius). A genus of herbs, chiefly

annuals, found wild in many different parts of Europe.
They belong to Chenapodca:, and in Britain are called

saltwort, because the species grow on the sea-shore.

In Spain the Sahola kali is extensively cultivated

for the manufacture of barilla, as sea-weeds are for

kelp.

SALTICUS (Latreille; ATTUS, Walckenaers).
A numerous genus of spiders, distinguished by their

elongated form, the comparative shortness and strength
of the legs ; the eight eyes arranged in a large qua-
drangle opened behind, the two central ones in the

front row being large. These are wandering spiders
which do not spin webs, and are to be observed on

walls, palings, &c., in hot and fine weather ; they are

extremely active, and exhibit a very considerable

degree of intuitive caution in the capture of their

prey, which they seize by a sudden leap, "and there-

fore," observes Swarnmerdam, "nature has provided
them as well as other spiders with eight eves." The
proceedings of one of these spiders is thus interest-

ingly recorded by Evelyn,
" which espying a fly at

three or four yards distance upon the balcony where
I stood, would not make directly to her, but crawl
under the rail, till being arrived to the antipodes it

would steal up, seldom missing its aim ; but if it

chanced to want any thing of being perfectly opposite,
would at first peep, immediately slide down again,
till taking better notice, it would come the next time

exactly upon the fly's back ; but if this happened not
to be within a competent leap, then would this insect

move so softly, as the very shadow of the gnomon
seemed not to be more imperceptible, unless the fly

moved, and then would the spider move also in the

same proportion, keeping that just time with her
motion as if the same soul had animated both these
little bodies, and whether it were forwards, backwards,
or to either side, without ata 11 turning her body, like

a well-managed horse ; but if the capricious fly took

wing and pitched upon another place behind our

huntress, then would the spider whirl its body so

nimbly about as nothing could be imagined more
swift, by which means she always kept the head
toward her prey, though, to appearance, as immove-
able as if it had been a nail driven into the wood, till

by that indiscernible progress (being arrived within
the sphere of her reach), she made a fatal leap, swift

as lightning upon the fly, catching him in the pole,
where she never quitted hold till her belly was full,

and then carried the remainder home." There are a

considerable number of species belonging to this

genus, the type being the
t
Salticus formicarius of

Latreille, a common British species.
SALVIA (Linnaeus). A very extensive genus of

herbs and undershrubs, found in all parts of the
world. The flowers are, by abortion, diandrous, but

they manifestly belong to Labiates. There are
above one hundred and twenty species of sage. One
is a well-known culinary herb, and some are so

highly ornamental, that they are placed in the first

rank of greenhouse plants. They are all easily pro-
pagated by cuttings.
SAMBUCUS (Linnaeus). A well-known genus

of herbaceous, and chiefly shrubby plants, natives of

Europe and North America. They belong to the
third order of the class Pentandria, and to the natural

order Capri/dice. The elder is seen on every spot of
waste ground, and yet it is cultivated in some places
for its flowers and fruit. A cosmetic and ointment are

made of the former, and a kind of wine from the latter.

SAMOLUS (Linnams). A genus of small herbs,
one of which is a native of Britain, and called brook-
lime. The flowers are pentandrous, and the genus
belongs to Primulacca;. If brought into the garden,
they must be placed in a moist soil.

SAMPHIRE is the Crithmum maritimum of

Linnaeus, a British rock plant, so much sought
after and prized as an ingredient in salads, and as a

pickle.
SAMYDEJ3. A small natural order, containing

only two genera, viz., Samyda and Cascaria, and of
these there are fourteen species. They are tropical
shrubs or small trees, with entire stipulate alternate

leaves, covered with pellucid dots and axillary flowers
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of little show. Some of the species of Samyda are

pretty, but very rare. The calyx is of from three to

seven sepals, coherent by their claws ; the corolla is

absent, or reduced to a thin torus that lines the
bottom of the calyx ; the stamens are definite, two
to four times as many as the sepals, and exserted
from the calyx ; the filaments are monodelphous and
subulate, either all antheriferous, or alternately fertile

and barren ; the germen is free or superior, one-

celled, and many ovules ; the style is filiform, and
the stigma lobed ; the bark and leaves of the Samyda:
are said to be slightly astringent ; and the leaves of

Cascaria nlmifo/ia, when boiled, are applied in Brazil

to wounds, and are there reputed an antidote to the
bites of poisonous serpents. Some of both genera
are in our stoves, grown in light soil, and increased

by cuttings.
SANDERLING (CaMris}. A genus of birds be-

longing to the long-billed family of the stilt birds, re-

sembling the genus Tringa in most respects, excepting
that it has no liind toe like the members of that genus.
The characters are : the bill of mean length, straight,
soft, and rather flexible, compressed at the base,

depressed at the point, and flattened for the greater
part of its intermediate length ; the nasal grooves
continued almost to the tip ; the nostrils placed lon-

gitudinally in the sides of the bill ; the feet slender,
with only three toes, all directed to the front, and
free their whole length. There is only one species
of the genus, but it is found more generally distri-

buted than birds of other genera containing many
species, being common in all the northern parts of

Asia, Europe, and America in none of which places
there seems to be the slightest specific difference,

though there are climatal distinctions between very
many other genera as natives of the eastern conti-

nent and of America.
Abundant as the sanderling is, the history of it is

involved in considerable obscurity. It is most fre-

quently seen along the shores in the autumn and
winter, for it flocks at that season. In summer, how-
ever, there are a few that linger till the season is

considerably advanced, and then may breed in the

country, though where does not appear to be known.
In the arctic countries they breed in great numbers,

making their nest-holes in the sand, and depositing
five or six eggs, upon which the female sits very
closely.

The plumage varies considerably with the season,
the age, and the sex of the birds ; but the bill, the

feet, and the irides, are at all times black. The
summer colours are brownish-ash on the upper part
and reddish-brown on the under ; but the under part

begins to get mottled with white in the autumn, and
becomes entirely white in the winter, the white

extending to the forehead, and also to a streak across

the eye. Sanderlings, when they are with us, are

always on the margins of the sea, or on the rivers at

no very great distance inland. They live chiefly

upon the small Crustacea and mollusca, which they
pick up between the wet and the dry. Thus they
follow the tide on the sandy beaches, and communi-
cate a lively interest to them at the time when the

land is most desolate. They are light-looking birds,

and also birds of powerful wing for their size. The
length is about eight inches, and the extent of the

wings about twice as much. When alarmed they
rise in a flock, and escape byjTa wheeling flight.

SANPORICUM (Cavenille).^An East Indian

timber tree, belonging to Meliacece, and called sandal-
tree. It grows freely in a mixture of sandy loatn and
heath mould, and is increased by cuttings made of
the half-ripened wood.

SANDPIPER (Totanus). An interesting genus
of 'stilt birds, of the long-billed family, and forming a
link in that numerous chain of birds which have their

general habitat, as it were, between the land and the
water. They are all, it is true, land birds ; for,

though some of them can enter the water, none of
them have the feet webbed for swimming. Their

pasture extends from the solid bank, where water
never remains to stagnate, to the sea within low-water

mark, which is never dry. This pasture of theirs is,

in general, covered with sand or gravel, though
sometimes with sludge, and at other times with

vegetation, passing gradually from the land cha-
racter to the aquatic. In some situations it is miles

in breadth, and in others it is only a line upon the

perpendicular face of the cliffs, on which the water
rises and falls, and where there is of course not

footing for a bird.

One would be apt, at first thought of the matter,
to suppose that this must be the most barren portion
of the whole surface of the earth ; but, so far is this

from being the case, that it is really very fertile, and
its productiveness continues the whole year round
with much less interruption than upon the land.

From its composition and surface, the sun exerts a

great deal of influence upon it, so that, in almost

every part of the world, it is the line of greatest

average annual heat. Hence it produces an immense
number of small living creatures, and these supply
food for great numbers of birds, among which the

sandpipers hold not an inconspicuous place.
The bill of the sandpipers is flexible in the basal

half of its length, but it becomes firm toward the tip,
with sharp tomia, and a nail on the extremity of the

upper mandible which covers over that of the under
one. This is sufficient for enabling the bird to break
the crusts of those little animals upon which it feeds,

while the flexible portion takes off
7 the jar which

would otherwise be given to the head when the bird

searches among the sand and shingle. The legs are

long, and have a garter or portion of the tibiae,

above the tarsal joint, bare of feathers ; their wings
are long and pointed, the first quill being the longest,
and thus they are well adapted for flying in circles,

as they beat over the surface to find the places where
food is to be had. Their eggs are four, placed in

quatrefoil, and generally on the bare surface, without

any formal nest. These eggs are large for the size

of the birds, generally of the colour of sand or of

small gravel, and with the ends very different in

thickness. They are noisy birds, and utter shrill and

wailing cries, but these are rather pleasant, as they
break the monotony of the expiring waves, sighing
on the sand, or murmuring among the pebbles. We
shall very briefly notice the British species.

RED-SHANK SANDPIPER (T*. Calidris). As a Bri-

tish bird, this species is resident within the country,

only it shifts its ground with the seasons. It is on
the shores from the middle of autumn to the end of

spring, and the rest of the year it is on its breeding-

grounds. These are the borders of the marshes in

the south part of the country, and those of the inland

and upland bays in the north. The nest is in a tuft,

very rude in structure, and the eggs are four in

number, pale olive on the ground colour, and marked
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with brown blotches, especially towar^ the thick

ends. They do not go quite so far inland as the

lapwing, nor do they build so much on the open
moors, so that they are not so often seen or heard as

these amusing birds ; but when their nests are ap-

proached, they set up a wailing, and wheel about in

the air, hinting to the intruder that he is treading
forbidden ground.
When on the shores, they do not assemble in

flocks, like many of the birds that winter there ; they
are scattered about, and thus they do not appear to

be so numerous as they really are. Even then, how-

ever, they are noisy, and their whistle may be heard
amid the roarings of the surges as these break on the

shore. At this season their colour is ash-brown,
with dusky streaks on the back, and the breast

greenish-white, with faint lines of brown.
The length, when full grown, is eleven inches,

and the stretch of the wings nearly twice as much.
The feet and the basal half of the bill are orange-
red, the point of the bill dusky, and the whole bill is

about two inches in length ; the tarsi are long, and
there are very slight webs between the first and
second toes at their bases ; the irides are hazel, and
the naked space round the eye greyish white. In

summer the back, and upper parts general^, are

dusky, spotted with grey, with the exception of the

wing-coverts, which are ash, spotted with white and
brown ; the quills are dusky, with white tips to the

secondaries ; the rump white, spotted and barred

with dusky ; the tail with alternate bars of white and

black ; the breast white, with oblong dusk}' spots,
and the belly pure white. The young of the year
have the upper part brownish, and the breast ash-

coloured, with a few brown lines. They have some-

times been regarded as a distinct species.
COMMON SANDPIPER (T. hypolcucos). This species

is rather a small bird, being only between two and

three ounces in weight, and little more than seven

inches in length ;
but it is a very active little bird.

The colours of the upper part are ash, variously
mottled with brown ; the under part is white, with

brownish lines on the breast ; the feet are admirably
fitted for running, an operation which the bird per-
forms very swiftly. It often runs into the shallows

of the water, and it can swim a little, for its feet

are webbed nearly to the first joint of the toes, and

the feathers on the under parts of its body are close

and waterproof like those on the swimming birds.

This species is very abundant in all parts of the

British islands, which suit its habits, and passes into

several of the western isles ; but we believe it is not

met with in the extreme north. In the severity of

winter the greater part migrate, and leave our shores

to birds less fitted for long flight. This one has very

great powers in that way. Its wings are rather more
than twice the length of the body, and they are

firmly made. The tail is also an efficient instrument,

It can be spread out like a fan, and the bird uses it

both in picking up its food and in its ascents and

descents. They disperse themselves widely over

the wilds in the summer, frequenting the margins of

the streams, and making their rude nests under the

banks, or simply among the sand and pebbles, if

there is no bank at hand. The nests are not very
often seen ; for the bird, when surprised, gets away
so fast, and with so many doublings, that one cannot

easily mark the place where it rises. Their cries

are shrill and often repeated, and, as they are heard

in bleak and lonely places, they are pleasing. The
eggs are four, of a whitish flesh colour, mottled with
dark reddish brown. They are not found in the rich

parts of the country : and there do not seem to be
half so many of them any where as there really are,
for they live very dispersedly.
GREEN SANDPIPER (T. chloropus). This is a larger

and heavier bird than the common sandpiper, being
more than nine inches in length, and weighing be-

tween three and four ounces. It is a resident bird,

wintering as well as summering in Britain ; and it is

an inland one, building near the wild lakes and

marshes, and frequenting their margins in the winter,
unless when the weather is very severe, and then it

betakes itself to the sea-coast. The bill and feet

have a dull greenish tinge, only the head or distal

part of the bill is dusky, as it generally is in the genus.
The bill is very slender, but firm in its terminal part ;

the feet have webs between the outer and middle

toes only. In summer the back is brown, w ith green

glosses and some small white spots. The lower parts
are white. The upper part is paler in the winter,

and has not the glosses. The nest is near the waters,

composed of a little withered grass if on the soil,

but merely a little hollow if on the sand. This is

also a very pretty tenant of the wilds, but, like the

rest, it is not often seen.

WOOD SANDPIPER ( T. glariola). This is rare, and

by some supposed to be a winter migrant from the

northern parts of Europe, where it is abundant ; but

the time of its appearance in the south of the country
is rather against this. It is smaller than the green
one. The upper part dusky and glossed with purple,
and the under parts white.

There are many other species, some of them Brit-

ish, and among the rest the greenshank ; but there is

nothing very particular in their habits, which are

pretty uniform in all the genus.
SANGUINARIA (Linngeus). The S. Canadensis

is the poccoon or bloodwort of North America ; a

polyandrous flowering, tuberous-rooted perennial,

belonging to the natural order Papaveraccos, This

dwarf-growing plant thrives in any light soil, and is

increased by seed or divisions of the root.

SANGUISORBA (Linnams). A genus of her-

baceous perennials, mostly European. The flowers

tetrandrous, aud the genus belongs to Rosacece. The
S. officinalis is a pasture plant in English farming,
and known by the name of burnet. Although a

portion of the seeds be frequently employed in laying
down permanent pastures, cattle do not seem to be
fond of it, as it is the last to be eaten.

SANICULA (Linnaeus). A genus of British and
North American herbaceous perennial?, belonging to

UmbellifertE. The species are uncultivated, and only
noticed by the botanist.

SANTALUM (Linnaeus). A genus of tropical
trees and shrubs, belonging to the natural order to

which they give a title, viz.

SANTALACE^E. A natural order, containing
seven genera, and above twenty species. They are

chiefly natives of South Africa, New Holland, and

India, and collectively considered, are trees, shrubs,
or herbs, with round or irregularly angled branches,

alternate, nearly opposite leaves, stipulac absent. The
flowers are small, collected into spikes or racemes.

The perianth is single and superior ;
the stamens are

definite, exserted from the base of me sepals ; the

anthers are terminal and two-cellea ; the style is
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single, and stigma often lobed. The fruit is hard

and dry, sometimes slightly succulent, and one-

seeded. The genera included in this order are San-

talum, Fusanns, Leptomeria, Thcsium, Comandra,

Hamiltonia, and Nyssa. The Santala, or sandal-wood,

especially the S. album, or true sandal, are fragrant.
Hence the timber is much valued. It is made
into musical instruments, cabinets, and curious

boxes ; no insect can exist it is said within its influ-

ence. Sandal-wood is extensively employed at the

funerals of the Hindoos, and the nearer it is got from

the root, and the deeper its colour, the greater is the

fragrance.
SANTOLINA (Linnaeus). A genus of evergreen

European shrubs, commonly called lavender-cotton.

They belong to composite. The hardy sorts thrive

in the flower border, and are propagated by division

or cuttings.
SAPERDA (Fabricius). A very extensive genus

of coleopterous insects, belonging to the family Ceram-

lycidaB, having the body of a cylindrical elongated

form, with the thorax not spined at the sides. The

species are in general very beautiful in their colours

and forms, and are found upon flowers and the trunks

of trees, within which the larvae reside.

The tropical species are exceedingly numerous ;

there are six or eight British species, all of which are

far from abundant ; the type being the Cerambyx cy~
lindricus of Linnaeus, which is black with pale femora.

SAPINDACEvE. An important natural order,

comprising nineteen genera, and above eighty-eight

species. The order is divided into three tribes, viz.

PauHiniccc, Sapindcce, and Dodoruzacca:. Nearly all

the species have compound leaves and bunches of

white flowers. The calyx consists of from four to

five sepals, either discrete, or slightly adherent at the

base. The petals are usually the same in number as

the sepals, but sometimes one is abortive, and occa-

sionally, as in Dodon&a, Stadmannia, and Amirola,

they are altogether wanting. The stamens are defi-

nite, usually twice the number of the sepals. The

germen is free, roundish, and formed of two or three

carpels more or less distinct. The fruit is drupaceous
or capsular, three-celled, or by abortion one-celled.

The Litchi and Longan are common and favourite

fruits in China, and are species of Euphoria or

NcphcKinn. These fruits are sweet, with a sub-acid

flavour, even when dried and brought to this coun-

try, but when fresh are delicious. Other species
of Ncphelium bear excellent fruits, but they are less

agreeable than the preceding. Mclicoca bijuga, tri-

juga, and olivcrformis, are the honey-berries of the

East and West Indies. Several other genera bear

eatable fruits, but none are very superior, besides

those mentioned.

SAPIUM (Linnaeus). A genus of tropical trees

bearing monoecious flowers, and belonging to Eu-

phorbiacccB. The S. aucuparium succeeds in the stove

if potted in light soil, and may be increased by cut-

tings.
SAPONARIA (Linnaeus). A genus of annual

and perennial herbs, mostly natives of Europe. The
flowers are decandrous, a'nd the genus belongs to

CaryopliyllecE.
The species thrive in the common

soil, and some of them, as the S. calabrica and S.

ocymoides, are suitable plants for rock-work.

SAPOTACE^E. A natural order containing

eleven genera, and forty-four species, already de-

scribed. They are trees or shrubs with a soft wood,

and lactescent juices. The leaves alternate, simple,

entire, coriaceous, and petiolate, but destitute of

stipules. The inflorescence is axillary, and the flow-

ers regular and united : the calyx is free, and four

to eight-cleft : the corolla is hypogynous in its exser-

tion, regular, and cleft : the stamens are definite and

distinct; some being barren and some fertile; the

anthers are usually extorse ; the germen is superior ;

the style one, and the stigma simple. The Sapo-
tacecc are remarkable among lactescent plants for being
in general innocuous. They yield great quantities of

milky sap, which is used for alimentary purposes.
Their fruit and seeds also abound in oil, which is

solid like butter, arid of a mild, pleasant flavour.

Much of the palm oil of commerce is believed to be

yielded by the Bassiac or other sapotacece. The
flowers of B. longifolia, latifolia, and butyraccce, are all

fragrant ; a pleasant drink is made by infusing them
in water, and this infusion, when fermented, becomes
an intoxicating liquor, whence spirit is procured. The
fruits of the several species of Achras, Crysophyllum,

Mimusaps, and Inocarpus, are eatable, and more or

less prized in different countries. The other genera
not already mentioned are Bumdla, Scrsafisia, Scde-

roxylon, Nycterisition, Ochras, and Luciano.

SAPYGA (LatreiUe). A genus of fossorial hy-

menopterous insects, belonging to and being the

typical genus of the family Sapygidee 'of Leach,
which family is distinguished by having the body of

an elongated form, the collar of the thorax large and

transverse-quadrate ; the legs short and slender, not

ciliated nor spined, and the antennae as long as the

head and thorax. This family comprises the genera
Sapyga, Thynnus, Polochntm, and Scotacna ; the first

of which has the antennae elbowed, thickened at the

tips ; the body long, cylindrical, and the eyes deeply
notched in front. Entomologists appear to be at

variance as to the habits of the species of this genus.
St. Fargeau expressly states that they burrow in the

mortar of walls or in wood (although not having spiny

legs), for the purpose of constructing their nests,

which they provision with other insects, and that he
had himself observed Sapyga 6 punctata, carrying
an insect which it let fall on being alarmed. Robineau

Desvoidy, however, has more recently published
some observations snowing that it is parasitical, and
Mr. Curtis in the British Entomology for the present
month, has also made the same remark. The writer

hereof has watched these insects on many occasions,
and their motions certainly appeared to him to bo
those of parasitic, and not of working insects. There
are two British species, the type being the Sapyga
prisma of Latreille.

SARCANTHUS (Lindley). A'genus of elegant

flowering herbs, natives of China and India, belong-

ing to Orchidaccce. These fine ornamental plants
should be enveloped in damp' moss fastened to a

stump of wood, or enclosed in the outer fibrous co-

verings of cocoa-nuts, and placed in the air of a damp
stove, kept at a high temperature.
SARCOCAULON (Decandolle). A genus of

irregular-stemmed under-shrubs, natives of the Cape
of Good Hope, and belonging to the natural order

GeraniacccE. They thrive in light sandy moor-earth,
and are readily increased by cuttings.
SARCOCEPHALUS (Afzelius). A fruit-bear-

ing shrub indigenous to Sierra Leone, and there

called the guinea peach. The flowers are pentan-

drous, and the plant belongs to RuMacca. It is
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readily increased by cuttings rooted in sand under a

hand-^lass in heat.

SARCOPHAGA (Meigen). A genus of dip-

terous insects, belonging to the family Muscidcc, having
for its type the blowfly (Musca caniaria'), which see

for an account of its habits.

SARGUS (Fabricius). A genus of dipterous in-

sects, belonging to the family StratiomidcE, having the

body elongated and depressed, the scutellum not

spined ; the head not produced into a nose in front.

The species of this genus are very handsome flies,

generally found during the summer months basking

upon the leaves of various plants, and walking about

slowly with the wings somewhat expanded ; their

flight is also slow, except during the hottest sunshine ;

at other times they are quite lazy. They are adorued

with very brilliant metallic tints, especially green
and gold. The larva of Sargtis licaiimurii, has been

observed both by Reaumur and Lyonnet ; it is found

in cow-dung, and is of an oval-oblong form, attenuated

in front, and destitute of legs. It passes to the pupa
state without shedding its larva skin. There are nine

British species af this handsome genus (descriptions
of eight of which have been published by Mr. J.

Duncan in Jardine's Magazine of Zoology and Botany,
vol.

i.),
the type being the Mmca cupraria of Liri-

nasus. Another species is the Musca pol/fa, Linn.,

which, with several others, constitutes a distinct sec-

tion, which Mr. Duncan has named Chloromyia, but

which had been previously named Chrysomyia by
Macquart.
SARRACENICvE. A natural order of plants con-

taining only one herbaceous genus, whence the title

is derived. There are four species of Sarraccnia al-

ready described, and remarkable for the singular form

of their leaves, which are tabular and hold water, some

of which have lids, which are said to shrink in dry
weather. They are all natives of the North Ame-
rican swamps. In our collections they are grown in

pots half filled with turfy peat, and having a coat of

water-moss above : the pots are set in pans of water,

and succeed best in frames kept in a shady place.

The flowers are polyandrous.

SARROTRIUM(Illiger;ORTHOcERAs,Latreille).
A curious little genus of beetles (Coleoptera), belong-

ing to the family Tencbrionidee, having the antennae

thickened, and forming a spindle-shaped mass covered

with rigid hairs, the last joint being much narrower

than the preceding ; the body narrow and depressed ;

thorax subquadrate. There is a single species

(Hispa mutica, Linnaeus), of small size and black

colour, found in sand-pits.
SATUREJA (Linnseus). A genus of herbs and

under-shrubs, commonly called savory, and used in

cookery as a seasoning, particularly the summer

savory, which is an annual. The species are mostly
natives of Europe, and belong to Labiates.

SATURNIA (Schrank). A genus of large lepi-

dopterous insects, belonging to the section Nocturna,

and family Bombycidce, and nearly corresponding
with the Linna3an section ofPhalama, named Attacus

(see PHAL^ENA), having the wings extended horizon-

tally, consisting for the most part of exotic species
of very large size, and handsomely marked in their

colours ; the wings often being ornamented with a

large glass or talc-like spot in the centre ; such is the

case with the immense atlas moth of China (Saturnia

atlas], the S. cecropia from America and the &. lima

of America (forming the subgenus Actias of Leach,

Zoological Miscellany), in which the hind wings are

elongated into a pair of tails.

Another species is the Saturnia promctliea, whose

history we have detailed in the article CATERPILLAR,
and of which, in the winged state, a figure is given in

the article MOTH (p. 289, a?ttc). This species is

destitute of the talc-like spot. From time immemo-
rial the Bombyx mylitta of Fabricius, and the Pha-
Iccna cynthia of Drury (both belonging to this genus),
have been employed in the manufacture of silk (see
the article" SILKWORM). M. Latreille, who has de-

voted very [considerable attention to this enquirj',
states from a Chinese manuscript communicated to

him by M. Hugard, that the caterpillars of these two

species have been long know'n as the " vers a soie

sanvages de la Chine," or wild Chinese silkworms.

He also supposes that a portion of the silk which

was employed by the ancients was procured by means
of their commercial relations with the East, and was
the product of these species.

Another species of this genus, known to collectors

under the name of the emperor moth (Phalcena, At-

t&cus,Pavonia, Linnasus), and which is the only British

species belonging to this genus, has also been suc-

cessfully employed in Germany in the manufacture

of silk by M. Wentzel Hegeer von Berchtoldsdorf,

under an imperial patent. This handsome moth is

by no means rare, and varies in the expanse of its

wings from two and a half to three and a half inches,

and has the wings clouded and fasciated with grey,
with a large central eyelet. It proceeds from a large

caterpillar of a fine green colour with black bands, the

latter being ornamented with red and yellow hairy
warts. It is a very general feeder, and constructs a

very interesting cocoon for the purpose of undergoing
its transformations, of a brown colour and shaped
somewhat like a flask. It is composed of a solid tissue

of layers of silk, almost the texture of parchment ;

but at the narrow end it is composed of a series of

loosely attached longitudinal threads converging like

so many bristles to a blunt point, in the middle of

which is a circular opening through which the moth
makes its escape, the threads readily yielding to

pressure from within, and acting somewhat upon the

principle of the wires of the opening to a rat-trap, or

the willow cricks of an eel trunk. In order, however,
to guard against the danger which might arise from

the opening permitting the ingress of Ichneumons or

other enemies, the caterpillar constructs within the

funnel-shaped mouth a second funnel formed of a

similar series of thread converging to a point, without

the smallest opening being left, and its arched struc-

Scctiou of the Cocoon of the Emperor Moth, allowing the inter,

nal dome, a ; and the external aperture, It.

ture rendering it impenetrable to the most violent

efforts of any external enemy, whilst it yields to the

slightest pressure from within, and allows the egress

of the moth with the utmost facility, immediately

resuming its former appearance, so that it is impos-
sible at first to conceive how it is that the moth can
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have made its escape from an entire cocoon. Mei-

necken * has also suggested that the pressure of these

converging threads upon the abdomen of the moth as

it emerges from the cocoon has the effect of forcing
the fluids to enter the nervures of the wings, and give
them the proper expansion, having noticed that

moths produced from chrysalides taken out of their

cocoons were crippled in their wings.
SATYRIUM (Linnaeus). A genus of tuberous-

rooted herbs, natives of the south of Africa. The

genus belongs to OrchidacetE,, and, like the rest of

the order, bears curious, though not very showy
flowers. They grow in sandy peat earth, and require
the protection of a frame in winter.

SAWFLY (SERRIFERA, Latreille). The Eng-
lish name for a very extensive group of hymenopte-
rous insects, composing the Linnaean genus Ten-

thredo, and modern family Tenthredinidce, distin-

guished by their large wings with many cells, the

abdomen united to the body by its whole breadth,

and terminated on the underside by a pair of organs

(ovipositors), which are employed in the act of

depositing the eggs something in the same manner as

the common hand-saw of mechanics, whence the

popular name of the family. The construction of

this pair of instruments is, however, so much superior
to that of the hand-saw, and exhibits so admirable

an instance of contrivance in its design for a deter-

minate purpose, that a minute account of its structure

will not be uninteresting. Of course, the particulars
cannot be observed without the assistance of a

microscope, or high-powered lens ; and when these

are employed, it will be found that almost every

species varies in some one or other particular. The

eggs of these insects are deposited in the bark of

trees, the twigs of various plants, or within the

epidermis of the leaves, in which a slit is first

formed, into which the eggs are successively intro-

duced. The eggs have indeed somewhat of an

analogy to vegetable nature, as, for a certain period,

they increase in size, in consequence, as is supposed,
of imbibing the fluids of the plants into which they
have been introduced by the saws. The dorsal seg-
ments of the abdomen are deflexed at the sides in

these insects, the terminal segment being produced
at the base beneath, towards the base of the abdomen,

forming a groove on the underside within which the

saws play, being, moreover, protected by two distinct

scaly plates. When the insect, therefore, is disposed
to make use of its saws, it widens the groove, and
extends what at first sight appears to be a single
membranous piece, but which is very soon perceived
to consist of two plates, each formed of two distinct

portions, constantly applied against each other when
at rest ; the lower half of each of these instruments,
that is, from base to tip, is the saw, and the upper
half of each constitutes the supports of the saws,

being formed with a groove somewhat like the

structure of a clasp knife ; iu each of these grooves,
therefore, one of the saws plays backwards and

forwards, the muscles at its base acting as the moving
power, and when these four pieces are brought into

contact, a central space is produced which serves

for the passage of the egg. The back, or support of

each saw, indeed, at first sight appears very similar in

its construction to the saw itself, being of equal length

* Quoted by Kirby and Spence, from whom this account is

abridged.

and breadth, with similar transverse, or rather slightly

oblique ridges ; but a more minute examination

shows them to be unfitted for action as sawing in-

struments. These ridges or oblique channels corre-

spond in number with the number of teeth in the

saw. It will be easily conceived that, from the sup-

port given to the supporting piece by the corneous

plate of the abdominal segment, it is well fitted for

enabling the saw to work backwards and forwards.

In the carpenter's saw there is somewhat of the

advantage of a double edge (which we here find pro-
duced by the presence of two saws), because the

teeth of the carpenter's tool are alternately directed

to the right and to the left ; and the groove between
the two lines made by the teeth, which is called the

course of the saw, is represented in the sawing of the

sawfly by the action of the two saws having straight
teeth. It will therefore be probably asked, where is

the necessity for two saws, when even the ingenuity
of man has effected a similar purpose with only one
saw ? and if the action of the insect had no other

object than that of sawing the plant, there might be

perhaps ground for the enquiry. But the insect has

another and far more important object to perform,

namely, the depositing of its eggs in the groove
made by the saws, which could not be done by a

single saw. At first sight the saw appears to be

composed of simple teeth, but the application of high-

powered lenses proves that one of the edges of each

tooth is itself furnished with very minute teeth, thus

combining the property of a rasp or file, in their

lateral action, with that of a saw in their vertical

movement. Moreover, the sawfly has the power of

working the saws alternately, a peculiarity necessary,
because, each works in the same channel, and not,

like the compound saws of artificers, in distinct lines.

More highly magnified powers, also, show that even
the membranous sides of the saws are furnished with

an infinite number of minute points, which, in all

probability, serve to irritate still more forcibly the

edges of the wounded part of the plant, causing it to

produce a greater supply of extravasated fluids,

which is serviceable for the development of the egg.

A, extremity of the abdomen of the Sawfly, showing the two
saws c and their supports d extended ; a, the terminal joint of the
abdomen

;
and b, the two internal horny sheaths. B, a small

portion of one of the saws very highly magnified.

After the groove is rendered sufficiently deep, the

saws are made to conduct an egg into the place pre-

pared for its reception, immediately after which a

drop of frothy fluid is introduced into the hole over
the egg, of which the probable use is to close the

wound. Each groove contains but a single egg, and
there arc accordingly sometimes as many as a couple
of dozen of grooves to be made ; these are placed
in a line on the same branch, six of them occupying
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the insect (according
1 to Reaumur) about ten hours

and a half in their construction. The grooves, at

first, are scarcely perceivable above the surface of

the branch, but, by degrees, become more and more
convex by the increased size of the egg, a circum-

stance of considerable interest, and quite at variance

with the analogy of the eggs of the majority of

insects and birds. In some species, however, the

eggs are deposited together in a single large groove,
and in some species the parts of the leaves wounded

by the sawfly produce galls (as in Nematus intcrius,

&c.) similar to those formed by the true gallflies.

These galls are variable in their form and substance,

being either woody or pulpy, and either of the ordi-

nary form, or resembling a small fruit. In these

species the Iarva3 hatched from the eggs continue to

reside within the galls, either alone or in company,
but in general the larvae of the sawflies are external

feeders, devouring the leaves of trees and plants.
These larva 1

, from their general form, and the num-
ber of their legs and prolegs, bear a very great resem-

blance to the caterpillars of lepidopterous insects, so

that they are ordinarily termed by the French natu-

ralists fausses chenilles, or false caterpillars. The
number of their legs differs from that of the true

caterpillars, which have from ten to sixteen ; whereas

these false caterpillars have either only six, or from

eighteen to twenty-two. Many of these false cater-

pillars have the habit, when alarmed, of rolling them-

selves up in a spiral manner, like an lulus and

others, whilst feeding, generally elevate the hind

part of the body in the air, giving themselves a very
droll appearance, and twisting their tails about in all

directions, In order to undergo their transformations

to the pupa state, they construct a cocoon, partly of

silk and partly of earth, glued together with a gummy
secretion, which they emit from the mouth, and
within which they remain for a great length of time

without throwing'off their larvse skin. The pupa is

incomplete, and closely resembles those of other

hymenopterous insects in its general form. Many of

these insects are very obnoxious to the agriculturist

and horticulturist. Thus the larva of one species

preys upon the upper surface of the leaves of barley,
and causes it to wither. Another species feeds upon
the rose, Athnlia Routs, (Linnaeus) ; and the writer

hereof has discovered the preparatory states of

a species of Lyda upon the same plant, of the leaves

of which the larvse construct a very curious case, in

which they reside; and the gooseberry is occa-

sionally stripped of its leaves by the larvre of another

small species, which is found upon it in very great

profusion. This larva is of a greenish colour,

covered with minute black tubercles, and at first

feeds in society ; but no sooner have they consumed
the leaf upon which they were born, than they sepa-

rate, and the work of devastation is carried on to

such an extent, that in a very short time not a leaf

remains on the tree, and the crop of fruit is entirely
consumed. Fumigation, by means of sulphur or

burnt leaves, may be successfully employed.
Another species, Tenthredo ccrasi ( Linnaeus), feeds,

in the larva state, upon the leaves of the cherry and
some other fruit-trees. At this period of its existence

it has scarcely the appearance of an insect, being
covered with a slimy secretion, which causes it to

|

resemble the faeces of some small bird (and thus to

escape from the insectivorous birds), and which is

aided by its sluggish habit, as it does not stir until it

NAT. HIST. VOL. III.

has entirely consumed the epidermis of the leaf in its

immediate vicinity. In North America the cherry-

pear, apple, and plum, are occasionally attacked by
another insect very nearly allied to the preceding,
and which is there known under the name of the

slugworm. In 1797, they entirely covered the
smaller trees to such an extent that the atmosphere
in the immediate neighbourhood was charged with a

sickening odour. Twenty or thirty were to be seen
on a single leaf, and, many trees being completely
stripped, were obliged to put forth fresh foliage, thus

anticipating the supply of the succeeding year, and

cutting off the prospect of fruit. (Peck, Nat. Hist,

of the Slugworm, quoted by Kirby and Spence).
But the most destructive insect of the present

family is one of which the larva is commonly known
under the names of the "blacks" or "

niggers," and
which have, during several of the past years, entirely
consumed many of the turnip crops in the south of

England. About twenty years ago they were ob-

served to be equally abundant as well as in the year
1783. It would therefore form a very interesting
and not wholly useless subject of inquiry, to endea-
vour to ascertain what identity of natural causes

existed in those years in order to permit the develop-
ment of the insects to so great an extent. The ad-

mirable meteorological tables which are now published
from lime to time must evidently be of great service,

by taking the averages in prosecuting such an inquiry.
These larvae are about half an inch long, and feed

upon the fleshy part of the leaf of the turnip, leaving
the fibres so clean that the leaves are reduced to

perfect skeletons; when disturbed, they roll them-
selves up in a spiral manner ; they are of a slaty
black colour above, with a pale dirty lateral stripe,
which is also the colour of the under surface. It has

been observed that they do not attack the Swedes or

rape. The most successful remedy which we have

yet heard of has been to turn in a great number of

ducks among the turnips, accompanied by a boy
who brushes the plants with a long stick, which causes

the grubs to fall, when they are greedily devoured

'by the ducks, which are very fond of these palatable
morsels. When full-fed they descend into the earth,
form an oval cocoon, and therein undergo their trans-

formations. The perfect insect (Athalia centifolice)
is about a quarter of an inch long, with the head and
antenna? black, the abdomen and legs bright orange,
the thorax also orange with dark spots at the base of

the wings. In this state indeed it is very conspicu-
ous, and an intelligent farmer, by going over his fields,

would not only be able to foresee the danger which
would ensue to his crops if left untouched, from ob-

serving the presence of these flies amongst his plant?,
but also probably to some extent be enabled to guard
against the danger by employing children to capture
and destroy the forerunners of these nigger cater-

pillars.

We shall treat of these insects technically, under
the title TENTHREDINID^:.
SAXICOLA (Chat}. A species of birds belong-

ing to Cuvier's dentirostral family of Passeres, and to

the small-billed section of the family, and of course

insectivorous in their feeding. The characters of the

genus are : the bill slender and nearly straight, a little

broader than high at the base ; the upper mandible
with a ridge which advances on the point, and is

covered at the base with some hairs ; the mandibles

awl-shaped and pointed, and the upper one curved

QQ
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at the tip. The nostrils lineal, oval, half covered by
membrane. The tarsi in general long ; the toes four,

three to the front, the exterior front one united to

the middle one at its base ; the claw on the hind toe

short and very crooked. The first quill very long,
and the third and fourth the longest in the wing.

They have not much song, but they are very hand-
some and hardy birds. Their habitations are various ;

some in the woods, some in the bushes, some in the

bare uplands among stones ; but they are all insec-

tivorous, and with us they are all migrant. The

species are numerous, and met with in various parts
of the world ; but we must restrict this notice to a

few of those which are most interesting to British

readers.

THE WHEAT-EAR CHAT (5. CEnantiu) is a migrant,

departing from Britain in the fall of the year, and re-

turning again pretty early in the spring ; but it is one

in the spring, and when the cold weather begins to

set in they depart from all the northern parts of the

country, and only a few of them remain in the coun-
ties bordering on the channel. The number that

may do so must, however, vary with the season ; and
as this is the case with all birds that have short mi-

grations, it is never easy to draw the line between
total migration and part^l residence,

ID the male bird, the upper parts are blackish

brown, with dusky and white markings on the breast ;

the breast is pale, passing into dull yellow on the

belly, and white on the vent feathers. The female
has the white on the head less conspicuous ; and the

young birds have the brown parts mottled with white
and grey.

They are birds of more feeble make than the other

chats, and their wings are not formed for long flight,
so that they are rare in the south-west of England
where the channel is broad.

THE STOSE-CHAT or CHUT (S. rubicola). Though

of the most numerous of the genus, and indeed more

generally distributed over the wild and half-cultivated

parts of the country than almost any other bird which , this U by no means the most plentiful species in Bri-

comes to us during the summer. It is not a bird of ; tain in the summer, it is the only one which is decidedly
bowers, or even of bushes, but of the open fields,

'

a permanent inhabitant of Britain. It is found on the

where these are not in a state of high cultivation. dry moors, downs, and commons, where there are

The particular form of the claw on the bind toe un- ! bushes ; and, like the last mentioned one, it is parti-
fits this bird for walking upon, or rising from the

| cularly partial to furze. It is a very pretty bird,

grassy sod, as the lark does ; and consequently it is
'

handsome in shape, rich but not gaudy in its colours,
found only on the bare ground. Its perch is on the

clods, or on a stone ; and the nest for its young is under

the same. The flight of these birds during the nest-

ing time is short and low, and the song of the male,

and the male has a pleasant song. That song is in-

deed not very loud and varied ; but the place where
it is heard, and the early season at which it is given,
tend to heighten its effect. It sings before any other

though sweet, is audible only at a very short dis- . note of bird but its own is heard ; for the call of the
tance. The usual note, which is like the tapping of

, grouse ceases at daybreak, and the crow does not come
one pebble against another, seems to be in some way

'

till there are nests to plunder.
connected with the feeding of the bird, but in what

j

The bill, which U stout at the base, a little bent,

way is not known. This is the largest British spe-
cies, as well as the most abundant. It Is six inches

ia length, or rather more, and nearly an ounce in

weight. The naked parts outside, and also the gape,
are black, and so are the quills, the middle tail feathers,

aud the tips of the lateral ones. The breast is buff-

coloured ; and all the rest of the under part and the

rump white. One knows not for what reason, but this

bird is much persecuted in many parts of the coun-

try ; and in the southern parts great numbers are

caught and eaten in the autumn, at which season

they become very fat,

THE WHIIA-CHAT (5. rvbetra) is about five inches

long, and half an ounce in weight. It is a migrant,

coming to the south of England in April, and getting

gradually north, though not to the extremity of the

country, or so far up the hill as the wheat-ear. Its

place is on the margins of the cultivated grounds,
wherever it can find cover for its nest, either in a
bush or a tuft of tall grass : but it prefers the former.

Furze bushes are favourites with it, as they are not

easily entered by any predatory bird from above, or

by a large bird from any quarter. The magpie and
the crow are the great plunderers of nests in these
wild places ; but neither of them U very fond of

taking
1 a furze bush by storm, bristling as it does with

epears innumerable. The bird itself is just as safe.

It usually perches on a lofty twig, darting' like light-

ning on any fly that comes within the range of its

keen vision ; and the moment that any danger ap-

pears it drops into the bush, where it makes its way
to the place most distant from that at which it enter-

ed. In situation* favourable to their habits they are

no* rare 2 they make their appearance rather eaiiy

and pointed at the tip, is black, and so are the head,
throat, and upper neck, ia the male. The rest of the

upper plumage is dusky with brown margins to the
feathers. The rump, a large patch on the greater
coverts, and another on the side of the neck, are
white. The breast is of a rust colour, passing into dull

yellow on the belly, and white on the vent feathers.

In winter the black on the head becomes mottled
with rusty brown, and the rust-colour on the breast
fades to a dull white. The female has the whole

upper part brown and the under pale brown, without

any white on the rump. The colours of the female

change very little with the season.

The chats, or at all events birds which very closely
resemble the chats in their economy, are numerous in

some parts of the world ; and the 'climates in which

they are found, together with the localities which

they occupy in this country, and the food upon which

they subsist, point them out as having a well-defined

place in nature. They bold an intermediate station
between the wagtails and the fly-catchers, being far-

ther from the water than the first, and farther from
the wood than the second. All the three subsist in

great part upon full grown insects, which they cap-
ture by lying in wait, and not by chase. The um-
ber that pass among the boshes is greater than one
would suppose from the dryness of the place, for

many of the insects which arrive there pass their larva
state in the earth, indifferent of what may be on the
surface. All places of which dryness and boshes are
characteristic are favourable for chats ; and therefore

they are numerous in Southern Africa,and in all coon-
tries that have the some extreme of drought daring
pan of the year. Most of the insects of such place*
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are of small size, and they pass so rapidly that they
could hardly be taken by the swallows and -

These flv rapidly, no doubt, but some time elapses
before their long wings can get the proper momentum.
Hence they are fit for such places only as abound
with aerial prey. The most vigorous of them would
be worn out before they could make half a meal ;

aud therefore there ;r the winged insects

of these places birds which hare keen eyes, can get

readily on the win?, fly rapidly for a short time, and

fly in every directio: . -: are characters of the

chats, and there are no birds in the class better suited

to their places.
. XIFRAGE-E. A natural order comp
_enera and one hundred and forty-two s:

chiedy alpine herbs. Their leaves are opposite or

alternate, in general, simple, and without stipules,
but occasionally compound, and furnished with inter-

petiolar stipules ; the calyx consists of five sepals,
more or less connate, and joined to the germen ; the

germen is sometimes inferior, sometimes half-inferior,

and sometimes free ; the petals are equal in number
to the se ed from the tube of the calyx,
and alternate with the lobes ; the stamens are peri-

-oceedine from the calyx ; the filaments

are a\vlshaped, and the anthers ovate and two-celled,

opening by pores or chinks ; the germen consists of

two carpels ; the styles equal (o the carpels and per-
sistent ; the stigmas clubbed. The fruit is a two-
valved capsule, opening either from the base or

apex.

Sturifraga is a very extensive srenus, and various

attempts have been made to break it up into several

genera, but their atr. close, and the grada-
tions so complete, that it seems preferable to consider

.:tf them only as subgeneric groups. The eenera
included in this order are the follow in? : viz.. Saxi-

frage, Heuchera, TlareUa, Astiibe, Jhfifcjfa. TeUma,
C'hrusospleiuHnt, Ac'oxa. Hydrangea, and Gala*.

. :\ extensive genus of
annual and perennial herbs, found in all parts of the

old world. The flowers are tetrandrous. -and the genus
ranks among the Dipsacete. A few of them are Bri-

-: Indian annual sons are ad-

mitted into our flower gardens ;
and the African sorts

;bby.
\ (Dr. Brown). A genus of under-

shrubs from the East and \Vest Indies, and herbaceous
nials from New Holland. They belong to the

Peatandna, and to the natural order Goodatoviee.

Thestovespeci-
-

t :newhat succulent, must not

be over-watered : both these and the greenhouse sorts

'pagated by cuttings.
narck ; TCRBO SCALARIS, Lin-

ilusc has been commonly called the

etrap, a corruption from the German word

npe, a winding staircase. At one period

nples of it were extremely rare, and
reduced a higher price, the enormous

sum of one hundred guineas having been given for a

men, which, at the present time, would find no

purchaser at as many shillings. The writer of this

e has had an c of seeing numbers of
these shells, many of which were sold at high prices,
but no one produced more than fifteen guineas. This
shell is now by no mean* rare of an ordin

oeeds two and a half inches, but when it

reaches three and. a half, il
- rare occurrence,

and still bears a price out of all proportion to the

smaller specimens. -Linnaeus, in this instance, exhi-

bited that want of observation and correct judgment
which so frequently marks the generic arrangement
of his conchological system ; he classed this mollusc
with the genus Turbo, and subsequent writers have
blended it with the modern genus CytJattoma ; it has,
in fact, a circular aperture, but its habitat is different,

and its turreted form unlike that genus ; another

distinguishing distinction is the longitudinal elevated

ribs, which are never connected together entirely ;

these ribs are only the thin reflected margins of pre-
tenninations of the aperture, each one exhibit-

ing the growth and addition made to the shell by its

inhabitant at successive periods of enlargement,
and these would, if it were possible to mark them
from time to time in their native element, demon-
strate the age of the shell, a circumstance now in-

volved in the greatest obscurity, and merely a matter
of conjecture, no parity of reasoning bearing upon
that point with any degree of satisfactory conclusion.

The Scalarite are marine shells, their spire is' more
or less elongated in the different species, but in all

the succeeding whorl is always larger than the pre-

ceding, which occasions the turreted form of. these

shells to differ from the cylindrical shape of the pupa,
to which in some other respects they may be
said to possess a resemblance, particularly in having
numerous ribs on the whorls. The aperture of the
Scalana is round or nearly so, sometimes a little more

depressed on the inner than the outer side ; the edge
of it is thickened, sharp, and outwardly reflected at

right angles, and there appears a very slight indica-

tion of a groove or canal on the columelia side not
mentioned by Lamarck or other writers ; they pos-
sess an operculnm, but it is extremely uncommon to

meet with it, as the animal is rarely imported with its

shell. The Scalana prctiota, which, from its name,

implies its estimation ngular for its umbi-
licus and the separation of its spiral whorls, which

appear like an attenuated tube spirally evolved
round a cone. The whorls are drawn out, and some

examples have been met with in which the whorls
do not touch each other in any sense. They are,

however, ordinarily touching or connected together

by the longitudinal ribs formed of the previous ter-

minations of the aperture. Several species are known,
both recent and fossil, but their distinctions are none
of them so marked with each other as the Scalar*

prrbasa is with them. In such examples as present
the whorls totally unconnected with each other, the
so called ribs not being in any way essential to their

support, an alliance may be traced to the genus
I'erviehu, but the animal differs in many respect-
- - : al. the foot short, oval, and inserted beneath the

neck ; there are two tentacube terminated by a
thread earning the eyes at the extremity of'the

larger end. The Chinese and Japanese seas pro-
duce the rare species we have above described ; hot
the Seaiaris eommtnut is abundantly found on our own
coast, and in other northern latitudes. The late Dr.
Leach named that species whose whorls are totally

disjunct JryojMa, but we rather view such an occur-

rence as a*sport of nature, than caused by any spe-
cific distinction, similar loss being observable hi

many other mollusca, and even in the genus Hfiir,

though they are extremely uncommon.
SHELL n the familiar name of the

Ostrra marina of Linnsens, the Peden mejrimiu of

Lamarck. Under its English name-it is so well
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known as an edible in our fish markets, that a minute

description is needless. The animal is precisely
similar to that of every other species of Pecten ; as a

delicacy for the table it is much admired by some

gastronomers, and we will only add a few remarks

upon what may be termed its historical character. The

scallop shells were abundantly found on the shores of

Palestine, and the chivalric crusaders of olden times,
as well as pilgrims journeying to the Holy Land to

expiate some sin, or to accomplish some thought-
less vow to their mistress, affixed one of the valves to

some portion of their dress, to indicate beyond all

doubt that they had crossed the sea in pursuit of

their pious purpose ; those who survived the perils of

their pilgrimage preserved this emblem as an armorial

distinction, still to be found in the heraldic quarterings
of many English and other families of ancient descent.

Our native poets and minstrels, with the troubadours

of old, often sang of this distinctive honour, and Mac-

pherson informs us .that in the dreamy days of Fin-

gal's cloudy songs, these shells were introduced into

the feasts of heroes as the cupof their festive libations,

by the Gaelic name of sligha creachin, or the drinking
shell ; and, to the present time, the valve of a large

species of scallop is used, for the less classic but more
useful purpose of skimming milk by the hands of the

industrious daughters of Scotia, in the Hebrides, and
other parts of Scotland. The ghosts of antiquity

appear to have been content with a very moderate
libation in honour of their heroes, as we cannot ima-

gine the draught could have been long or deep,
which the scallop shell supplied ; but of their size, or

the frequency of their being replenished, Fingal does

not speak. Temperance societies were certainly not

introduced at that period, and if the many tongues of

Fame are to be believed, they have not yet made

great, progress in our sister kingdom ; as a step to their

completion we, however, recommend the toddy
lovers to commence their reformation by drinking
out of scallop shells.

Many fanciful tales are related in the poetical lan-

guage of modern-would-be naturalists of the scallop

being capable of expanding one valve to answer the

purpose of a mainsail, and thus floating in fleets on

the calm surface of the ocean tide ; we are, however,

sceptical, and the fact must rest upon better evidence

than a poet's dream ere we lend our faith to it. The

genus Pecten certainly possesses the faculty of spring-

ing on the sandy shore by the contraction of its foot,

and it is possible that its progress through the deep
sea may be effected by the sudden expansion and

contraction of its valves acting as a propelling force

against the watery medium ; but we are yet ignorant of

their habits of life to that extent. The flimsy tissue of

fiction has been thrown around many objects of na-

tural history, and it is difficult to forget our nursery

tales, but the march of intellect will divest them of

their marvellous attributes ; and it may be added, that

many of the tales of antiquity, when shorn of these,

are found to possess some foundation in truth, though
so strongly distorted by fictitious additions and igno-

rant superstitious credulity : thus, seals may become

mermaids, the eider-duck a phoenix, and the anatifa

a soland goose ; not to enumerate many other in-

stances in the annals of natural history illustrative

of the poetic effusions of vivacious minds.

SCARAB^EUS (Linnaeus). Under this generic
name Linnaeus comprised a very extensive tribe of

coleopterous insects, placed by him at the head of the

SCARITID.E.
insect tribes and answering to the Pclalocera of Do-
meril as well as the Latreillian section Lamellicorncs,

(including, however, the Lucanidce), under which latter

name we have given a sketch of the modern distribution

of this interesting group. By the French entomologists
of the present day, as well as by some English writers,

the name is still retained generically, for the gigantic
insects placed oy LinnaAis at the head of the genus,
such as the elephant and hercules beetles, &c., of the

latter of which a figure is given in the article DY-
NASTES, which is the name given to them by Mac-

Leay and Kirby, whilst by the Germans these gigan- .

tic species are called Gcotrupes. Mr. MacLeay, on
the other hand, gives the generic name Scarab&us,
and the sub-generic one Heliocantharus, to the sa-

cred beetles of the Egyptians (see HELIOCANTHARUSJ,
and the name Geotrupes to the shardborn beetles

(see GEOTRDPES). Nothing can be more trouble-

some than this uncertainty and constant changing of

generic names, which cannot however be remedied
so long as naturalists are not agreed upon the most
fundamental principles of zoological nomenclature.

We have already given under the article LAMELLI-
COHNES the chief characters and disposition of this

group.
SCARITID^E, or more properly SCARITIDES, a sub-

family of the predaceous land-bettles Carabidce, hav-

ing the elytra entire and rounded behind, the antennae

elbowed, the thorax separated from the base of the

elytra by a distinct peduncle. The anterior tarsi of

the males are not dilated, and the anterior tibife di-

lated and pal mated, or deeply notched. This latter

character indicates the chief habits of the group, that

of burrow ing into sand in the neighbourhood of the

sea, or in the banks of water. They chiefly frequent
hot climes, some few, and these of small size, being
found in this country. They keep close in their re-

treats during the day, but come abroad at night to

feed upon any insects or dead matter which they
can find. M. Lefebure de Cerisy, a distinguished

entomologist at Marseilles, has employed the follow-

ing method for capturing the Scarites Pyracmon.
During the day he deposits a quantity of dead cock-

chaffers (Melolontha vtilgaris) in those situations

where the Scarites is probably an inhabitant, and then

examines the insects at night with a lantern, when he

generally meets with them in the act of feeding upon
their prey. The species are for the most part black

and very glossy. The genera belonging to this sub-

family are : Enceladus, Siagona, Coscinia, Melaenus,

Carenum, Scarites, Acanthoscelis, Oxystomus, Oxyg-
nathus, Camptodontus, Pasirnachus, C/ivina, Dyschi-
rius, Ozcena, Scapterus, Carterus, Odogenius, Pachy-
carus, Morio, Ditomus, Distomus, Aristus, and Apo-
tomus. Those printed in italics contain British

species.
The typical genus Scarites is distinguished by hav-

ing the fore tibia; palmated, the mandibles strong
toothed, and the thorax semilunate. There is only
one British species (Sc. Beckwithii) of which three

specimens only have been noticed, one of which was

captured on the Yorkshire coast.

In CLIVINA (which see) the thorax is quadrate,
and in Dyschirius globose. The following observa-

tions upon i he habits of a large species of the latter

genus have been published by the Rev. Mr. Rudd in

the Entomological Magazine. This species occurs

in great abundance in the sandy shores of the estuary
of the Tees, and in turning up the sandy tracks or
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burrows of a small burrowing staphylinideous insect

(Hesperophilits arennrius) above high-water mark, he
found their ferocious enemy the Dytehavu pursuing
its work of destruction. These Dyschirii burrow

after, seize, shake, (as the Cicindela campestris does its

prey)
and devour the luckless Hesperophill ; and so

intent are they on their purpose, that he frequently
observed them shaking their victims after they were

brought to light.

SCATOPHAGA (Meigen). A genus of dip-
terous insects belonging to the family Musclda;, hav-

ing the legs formed for walking, and spinose, an-

tenna; inserted between the eyes ; the wings con-

siderably longer than the abdomen, head nearly coni-

cal in front, and rounded behind. The type is the
Musca Mcrdaria Linn, or the cow dung-fly, an in-

sect which appears early in the spring, and which is

constantly to be found upon the excrement of various

animals, and it is in such situations that they deposit
their curiously formed eggs, of which a figure is given
in vol. ii. p. 833, fig. 5. The perfect insects are ge-
nerally of a yellowish brown colour. There are a
considerable number of species nearly resembling
each other.

SCHEDONORUS (Beauvois). A genus of grass

formerly called Festw-a in English botany. Several
of the species are agricultural, and form a part of the
mixture of seeds employed in laying down permanent
pastures.
SCHIZANTHUS (Flora Perumana). A genus

of fine flowering annuals, bearing diandrous flowers,
and belonging to the natural order Scrophitlarina;.

Though natives of Peru, the species flower and ripen
seeds in our open borders, as well as if in their own
climate.

SCHIZOPODA (Latreille). An order of crus-

taceous animals, chiefly characterised by having the

legs cleft from the base into two appendages, giving
the appearance of double legs. The species of which
this order is composed have been but little investi-

gated, with the exception of the opossum shrimps
MYSIS, which see. The other genera are Mulcion

Crytops, and probably Nebalia, Zoe and Condylura.
SCH^ENUS (Linnaeus). A genus of bog plants,

natives of Europe and Australia. It belongs to Cy-
peracecc ; not in cultivation, but useful for making
bands for tying up goods.
SCHOTIA (Jacquin). A genus of African ever-

green shrubs belonging to Leguminosat. The flowers
are beautiful, and the species are well worth cultiva-

tion in the coolest end of a stove.

SCHUBERTIA(Mirbel). This is one of the most
beautiful of trees. It is the Cupressus disticta of Lin-

nseus, the Taxodium distichum of Richard, and the
deciduous Cypress of English authors. It is one of the

Coniferce, and, like the others, is usually raised from
seeds.

SCIENOIDE,E. The third of the families into

which Cuvier divides the spinous-finned fishes ; and

one, the genera and species of which are so nume-
rous that it would form an extensive study in itself.

These fishes resemble the perch family in many of
their characters, but still they are distinct. They
have the body scaly, but the scales are not so large
as those of the perches ; they have two dorsal fins in

some ; the spinous rays of the anal are slender ;

but the principal distinction is in the teeth. There
are none on the vomer or the palatal bones ; their

gill-covers are toothed in the margin, and furnished

with spines; and very often the bones of the face are

enlarged with cavities, which produces a thickness in

the appearance of the muzzle. The most obvious
division of them is into those with two dorsal fins,

and those with one only.
None of the family can be said to be natives of our

seas, but there is an occasional straggler of some
of the most celebrated ones. Many of them are

fishes of large size, very powerful swimmers, and
much esteemed as food. They are abundant in the

Mediterranean and in the warmer parts of the At-

lantic, where they are among the most valuable fishes

for the table, and consequently the capture of them
is an employment of considerable profit. We can
afford room to notice only two of the genera, and a

single species of each, merely naming the others.

SciNA. These have the head tumid, produced
by cavernous bones ; two dorsal fins, or one with

a large notch, and the soft rayed part occupying a

greater length of the back, than the spinous part ;

the whole head covered with scales ; and the air-

bladder with a curiously fringed margin.
THE MAIGRE (S. Umbra). This is a Mediterra-

nean species, attaining the length of six feet or up-
wards, and seldom caught of less than three feet. It is

supposed to spawn in the south part of the Mediter-

ranean, as small ones are met with on the shores of

Egypt, but not on the shores of Italy, the south of

France, or Spain. The general colour is silvery grey,

paler on the belly, and inclining to brown on the

back. The fins are reddish brown. They are very
restless fishes, always moving about in small parties ;

and it is said they make a sort of grunting noise, which

betrays them to the fishermen, even though they
are twenty fathoms under the surface. A curious

circulation of the head of one of these fishes from

party to party at Rome, is recorded by Paulus Jo-

vius. The fishermen gave it to the conservators ;

these gave it to the nephew of Sixtus X. ; he pre-
sented it to a cardinal ; the cardinal gave it to his

banker, and the banker to his courtesan. This was,
of course, the ne plus ultra of transfer for the head
of a fish ; but it is not the most curious part of

the matter ; for a "
dining" gentleman scented it all

the way, and at last shared in the feast. The head
was accounted the prime part, and the conservators

alluded to were the magistrates who had charge of

the city.
Its rambling habits often lead it as far to the north

as the extremity of Britain ; and of late years several

large ones have been caught on the south coasts.

We shall quote Mr. YarrellVaccount of one of them.
" In the month of November 1834, a specimen five

feet four inches long, was taken by some herring-
fishers off the Kentish coast, and brought to the Lon-
don market. This fish was bought by Mr. Groves of

Bond Street, who very kindly gave the skin to the

Zoological Society for preservation. Part of the

flesh was eaten by several persons, and by all re-

ported to be good, particularly by those who pre-

pared their portions by stewing. When plain boil-

ed only, it was rather dry and tasteless. The two

hard bones usually found just within the sides of the

head in fishes, are larger in proportion in the Maigre
than in any other fish, and were supposed, the older

writers say, to possess medicinal virtues. According
to Belon, they were called colic-stones, and were

worn on the neck mounted with gold, to secure the

possessor against this painful malady, To be quite
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effectual, it was pretended that the wearer must have

received them as a grift ; if they were purchased, they
had neither preventive nor curative power.

The general aspect of the Maigre is heavy and

lumping ; but it is a remarkably well-finned fish, and

gets quickly through the water. The family are in-

habitants of the pure water, rather than bank fishes.

UMBIUNA. This genus resembles the former in

the main features ; but it has a barbule at the point of

the lower jaw ; the teeth are smaller and more nume-

rous, and the rays of the anal fin are stouter.

The common Umbrina ( U. vulgaris),
is a species of

this genus, very common in the Mediterranean, and

one solitary stray at least has found its way to the

British coast. This was to the coast of Devon in

1827 ; but none, even of the most experienced fisher-

men, had any name for it.

It is a very beautiful fish in the colours, and de-

scribed as being excellent. The following cut will

give some idea of it.

The ground colour of the back is golden yellow,
more or less bright according to the season, and con-

dition of the fish. The oblique bands are silvery white

and steel blue
; and the under part is white. The

irides are silvery, and the pupils of the eyes deep
black. The head is short and blunt ; the upper jaw
the longest, with three mucus pores at the extremity ;

and the lower one flat, and with a short barbule at the

junction of the maxillary bones. The teeth are small

but numerous, forming a broad baud like a rough

pavement in each jaw. The rays in the fins are

ten in the first dorsal, and twenty-two in the second ;

seventeen in the pectorals ; one spine, and six soft

rays in the ventrals ; one and seven in the anal ; and

seventeen in the caudal. The lateral line is high
on the side, and parallel to the outline of the back.

The fins on the back are brown, with two bars across ;

the caudal fin is red ; and all the remaining fins are

nearly black.

As a fish for the table it is superior to the maigre,

notwithstanding the celebrity which that has acquired.
It is generally about two feet long ; but some speci-
mens weigh forty pounds, it being a very deep and

thick fish in proportion to its length. The flesh is

white and well flavoured. Altogether it is a much
more handsome fish than the maigre ; and it is still

more common. Its food is various, small fishes

mollusca, and, as it is said, sea-weed. It is much
more common on the Spanish coasts than the

other ; is well known at Gibraltar, and Umbrina the

Spanish name for it. It is said to occur not unfre-

quently in the Bay of Biscay.
Oto'lithus. The fishes of this genus have no bar-

bule on the jaw ; they have the teeth very large anc

crooked ; and the anterior part of the swimming
bladder is divided into two branches. They are all

or chiefly natives of the warm seas, the tropica

parts of the Atlantic, and the Indian Ocean. One i

he stone perch of the Coromandel coast, another the

uljan of the West Indies. They are in fact nume-

rous, and most of them are esteemed as food.

Carvina. This genus have the teeth small and i

i band like those of the Umbrina., but no barbule ;

hey also differ from the preceding genus, in having
the second ray of the anal fin thick and strong. One

species is very abundant in the Mediterranean, and

here are various others in the Indian and Ame-
rican seas.

Johnhis. The fishes of this genus very much re-

semble those of the last mentioned one, only they
nave the second spinous ray of the anal fin shorter

and weaker. They are natives of the warm seas, and
are caught on the shores of India, Africa, and Ame-
rica. Their flesh is white and light, highly esteemed,

and can be had in abundance, so that they are very
valuable fishes to the inhabitants of those countries.

Pagonias (Drummers).
These fish get that name

because the sound which they utter resembles that of

drums at a distance. They are very like the genus
Umbrina, only instead of one barbule on the under

jaw they have a number. One species, Fasciatus, is

of a silvery colour, with brown bands, which are most

conspicuous on the young. It has the bones of the

pharynx thickly set with large and flat teeth. It is

an A'merican fish, and grows to a size not interior to

that of the maigre.
SCILLA (LinnaDus). A beautiful genus of bul-

bous stemmed plants, mostly natives of Europe.
The flowers are hexandrous, and the genus belongs
to Asphoddia. The squill is a native of the southern

parts of Spain, Italy, and Greece. It has (the S.

maritimd) long been celebrated for its medicinal

virtues ; it is extremely bitter, and is esteemed as

an expectorant, nauseant, and diuretic. The small

hardy specios are in every flower garden.
SOINCUS (SKINK, and also SCINCOID^: the

Skink family). The skinks form the eighth and last

of the families into which Cuvier divides the saurian

reptiles, and the general characters of the family are :

the legs very short, the tongue not extensile, and the

body and tail covered with imbricated scales, all of

equal size. They all have more or less of a snake-

like form, and some of them have two of the feet

merely rudimental, or altogether wanting. The

family comprises these genera . Scinciis, Seps, Bipes,

Chalcides, and Chirotes or Siniana. Some of them

have acquired an interest in the history of quackery,
but they rank rather low in the scale of animals.

SCINCUS. This is the typical genus of the family,

and of course the one upon which the name is

founded. The following are the generic characters :

the feet four in number, and short ; the body and

tail of nearly the same length ; no power of inflating

the nape ;
no crest on the back ; and no ruff or other

appendage to the throat; the feet are rather well

formed, and the hind ones are longer than the fore ;

the tail in general conical, and that and the body
covered with scales, not very large, and regularly
imbricated ; the tongue is capable of but little exten-

sion ; it is of a fleshy consistence, and cleft at the

tip ; the toes, which are longer on the hind feet than

on the fore, are generally five in number, and have

small claws ; the head is small, generally of a quad-

rangular shape, and hardly to be distinguished from

the neck at the occiput ; both jaws are closely set

with small teeth for their whole length, and, in addi-

tion to these, there are two rows on the palate ; the



S C I N C U S.

tympanum of the ear is seated more deep than in

the lizards ; arid the anterior margin of the auditory

opening is furnished with three or four teeth.

As is the case with all the reptiles, and with the

Sauria more than any of the others, the various

species of skinks are not well arranged, owing to

their number, and the limited knowledge which
we have of their manners. They are all natives of

warm countries, and the typical species belongs to

Africa ; but there are some in the hot and dry parts
of the south of Europe. From the character of the

teeth, we naturally conclude that these reptiles feed

upon insects ; but very little is known of their man-

ners, or their use in the economy of nature. As is

often the case, however, the absence of an apparent
use in nature led to the adopting of a fancied

one. This was a medicinal one, and it is somewhat
curious, though perhaps not unnatural, that such

should have been the case the causes of disease

were unknown, and substances which had no other

known utility were supposed to have medicinal

virtues.

Common Skink (S. officinalis).
This is the one

which has been so much celebrated for its supposed
medicinal virtues, though it is not the animal which
the Greeks called by the same name, for that was the

land crocodile of Egypt, which is a Monitor ; but this

is the one which has been so celebrated in more
modern times, and which still maintains its character
in some parts of the world to such an extent, that it

forms a considerable article of export from Upper
Egypt. The other is called auran cl pard by the

Arabs, and this one el adda. It is a small reptile,
seldom exceeding six or seven inches in length, of a

yellow colour, with some bands of black, and with the

tail about one-third of the whole length. The scales

with which it is covered have a metallic lustre, and,

altogether, it is not an ugly creature. It is found in

all the countries on the Upper Nile, and also in

Arabia, inhabiting sandy places, where it burrows
in the sand so quickly that one would imagine it

crept into a hole ready made.
It would not be easy, and certainly it is not neces-

sary, to enumerate all the imaginary virtues of the

skink. They are older than the days of Pliny, and
for hundreds of years it kept up its character as one
of the most efficacious purifiers of the blood and
renovators of the exhausted constitution. We be-

lieve that the dead bodies of these reptiles were
boiled down into a kind of soup, a use to which, on

account of their gelatinous nature, many reptiles
which are now neglected might no doubt be turned.

It is a curious fact, that the name "
skink," and at

least one part of the supposed virtue of it, by impli-
cation at least, are, or were till very lately, kept up
by the country people in Scotland. Their skink was

really beef soup, but it formed the stock dish at

nuptial feasts, occasions upon which the virtues of

the true skink were understood to be especially re-

quisite.

Schneiders Skink (S. Schnciderii} is one of the

largest and most handsome of the genus. It is found

in Egypt, and various other parts of the East. It

has the tail round, and very small in the terminal

part, and forming nearly two-thirds of the total

length of the animal ; the scales on the lower jaw,
and also on the head, are longer than those on the

other part ; the upper part of the body is bright

yellow, mottled with olive brown ; the tail irregularly

mottled with black and yellow ; a white band passes
down each side ; and the lower parts of the feet are

white.

Paved SMnk (S. pavementus}. This species inha-

bits the same countries as the preceding, and re-

sembles it in many particulars ; but it is more
slender, and has the tail longer. The upper parts
are of a bright brown colour, and the under yellowish
white, and there are four or five white lines extend-

ing from the upper part of the head to the middle of
the tail. These lines masculate with each other, so

as to give the upper part a spotted appearance.
There are some other species or varieties still, of

the same parts of the world, which do not appear to

differ from those that have been noticed in any
thing but size and colour, and these can hardly be
admitted as specific differences. There are also

some in the south of France, in Barbary, in the

south of Africa, and indeed in all the warm, dry, and

sandy parts of the old continent, but there is nothing
about them of any particular interest. We may
remark, in passing, that one of the places of Europe
upon which the smaller Sauria are most likely to be
met with, is the sandy tract, below Montpelier,
which lies between the plain of Languedoc and the sea.

There are several in Australia, and in the isles to

the north and east, but they are not much known, or

apparently of much interest. In the West India

islands, too, there are reptiles which are at least very
similar to the skinks of the old continent. Some of

them are of larger dimensions ; and they have not

the same healing powers, at least in the estimation of

the black population, as those of the east. There is

one, called popularly the "
galley-wasp," the bite of

which is dreaded as being exceedingly poisonous,
but the dread is wholly without foundation ; for,

instead of having a venomous bite which is speedily
or instantly mortal, it does not appear to be capable,
of inflicting any bite at all. The West Indian ones,
and indeed all that are found on the American con-

tinent or its islands, ought, in all probability, to be

referred to another genus. They do not frequent
the sand, but the holes of trees, and other places of

concealment ; and the one which is most dreaded by
the negroes is partial to humid places. There are

also some that have no teeth on the palate, and they

probably ought to form a different genus. The
habits of the family have been, however, wholly
overlooked ; and the only use of all that has been

said of them in detail, is to enable the keepers of

museums to arrange them in a particular way, and
to say something about each, if that can be called

use.

SEPS. The name of this genus is supposed to be

derived from the Greek verb "
to corrupt ;

"
but

what they corrupt, or how they do it, no one has

attempted to say. In many respects they resemble

the skinks, but they make a nearer approach to the

snakes. They are much more elongated and slender,

and their feet are smaller, and farther apart. Indeed,

they have the feet so very small and rudimental, that

naturalists have often been puzzled what to do with

them. In former times, when all the Sauria were

called lizards, the seps were lizard-serpents, or

serpent-lizards, according to the fancy of the party

imposing the name. In so far as their habits are

known, they probably resemble those snakes which

have rudiments of extremities within the integuments
more than they do the characteristic Sauria.
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One of the usual modes of distinguishing
1 them is

by the number of the toei. Those which most nearly
resemble the skinks have five toes on all the feet, and

those on the hind feet of unequal length. Others,

with the same number, but the toes of equal length,
are the quadruped snakes of Linnaeus. Some have

four toes, but those with fewer than four are the most

characteristic members of the genus, however, as they
differ most from the skinks. We shall just notice two

of them.
Three-toed Seps (S. tridactylus). This species has

the feet and toes remarkably small, and the latter

only three in number. The general colour is steel-

blue, having two longitudinal bands of white, with

blackish borders. It is by no means rare in many
parts of the south of Europe, and also in the opposite

part of the Mediterranean. Like all the rest of the

family, it is a perfectly harmless creature, but it is,

like them, regarded with very serious apprehensions

by the country people. Some are of opinion that

this seps is the " snake in the grass," the metapho-
rical allusion to which is so common. It is said to

lurk in the herbage, and to occasion the most

serious maladies to domestic animals, cattle especially,
when they happen to swallow it. It does not appear
that there is very much truth in this statement,

which has very much the appearance of the stories

of efts which are sometimes told with horror in the

country. See the article SALAMANDER. The autho-

rities say that this species is ovoviviparous, but it is

doubtful.

One-toed Seps (S. monodaclylus). If this is any-

thing more than an imperfect specimen of the other,

it is a very singular creature. The feet are described

as being exceedingly short, with only one toe upon
each, and apparently of very little use as organs of

locomotion. The scales upon these are very small,

and those on the body and the tail are marked with a

sort of elevated crests. The specimens that have

been described are from Southern Africa.

BIPES. These do not differ from seps in almost

any other respect than that of having only two feet,

and thus making a little nearer approximation to the

snakes. The anterior extremities consist of hardly

any more than a blade-bone, which is of course con-

cealed under the integuments ; the hind feet are also

but little developed, and in some they appear to

terminate in scaly plates, though, when examined

the usual bones are partially found, only there are no

phalanges to the toes. They are found in New
Holland, in Southern Africa, and in South America

They are perfectly harmless creatures, living in

mud and rubbish, and very little is known of their

habits.

CHALCIDES. The distinguishing characters of this

genus are : the length of the body, as compared will

its thickness, the smallness of the feet, and the grea
distance between the fore ones and the hind. They
have very much the aspect of little serpents, bu
their scales are differently arranged from these, anc

even from the. more typical members of the presen

family. Instead of being imbricated, they are of a rec

tangular shape, and so ranged as to form rows across, in

the same manner as the scales on the tails of the tru<

lizards. They also, in this respect, bear some resem

blance to the Amphisbcena among snakes. This, in

fact, is nearly the limit of the saurian type ; and one

feels not a little puzzled how to refer from these

animals to others, so as to preserve anything like a

gradation. There are many species of these most
larmless little creatures in the warm countries, but

Imost the only distinctions between one and another
are the numbers of toes on the feet.

C. tetradactylus has, of course, four toes on the

eet, but the feet are so exceedingly short, that they
are hardly of any use to the animal in walking,
which thus creeps on the belly very much in the

manner of a snake, though it has not equal power in

the spine to help it onward in its march. It is only
about six inches in length ; indeed, the whole of the

enus are very small animals. They swarm in many,
of the warmer parts of the south of Spain, especially
in the beautiful valley of Andalusia. Others are

mentioned with three toes on the feet, and others

still with only one ; but it is highly probable that the

latter has been confounded with the one-toed seps
of Southern Africa, from which country the one-toed

specimens supposed to be referable to this genus
have also come. Some of the East Indian species
have four toes tolerably well made out upon all of

the feet ; and others, in tropical America, have these

organs so little developed, that it is not easy even to

count them.

CHIROTES, or BIMANA. These have the character

of bipes in so far reversed, that they are without the

hind feet, while that genus is without the fore ones.

Only one species is known, found on the table land

of Mexico, which, as it is peculiar in its physical
character, is peculiar in many of its productions, and

especially so in its reptiles.
Bimana canaliculata is about eight or ten inches in

length, and as thick as the little h'nger. It is flesh-

coloured, and marked with about twenty-two half

rings over the back, and as many on the belly, which

meet each other alternately on the sides ; it is on

this account that it is called canaliculated or channeled,

and, from the same markings, and also the colour,

it is called Lacerta lumbricoides, the worm-like

lizard ; but it is not a lizard, neither is it in any

respect like a worm. It has true fore feet, which are

very well made out in their bones ; they have blade-

bones, clavicles, and a small sternum ; and they end
in four toes, and a rudiment of a fifth. In this

part of its skeleton, therefore, it is organised like a

quadruped, but in all the rest it more resembles the

footless reptiles. Its tongue is but little extensile,

and cleft at the tip, and ending in two horny points ;

its eyes are very small ; and the tympanum of the

ear is so much concealed by the skin, as not to be

visible on the outside. There are two rows of pores
on the under part in advance of the vent. The

lungs make a nearer approach to those of the

serpents than those of any others of the Sauria.

They consist of one principal lobe, and of another

which is very small and rudimental. This may, in

fact, be considered as the last of the saurian reptiles,

at least in so far as structure is concerned, for we
know very little of its habits. That it feeds upon
insects is very well understood, but the mode in

which it gets at them is hardly known ; and we
have no knowledge whatever of the mode of its

reproduction.
SCIRPUS (Dr. Brown). A genus of hardy bog

plants known in Britain by the name of club-rush.

The plants belong to Cyperacete. The S. tuberosus

is the water-chestnut of the Chinese and is cultivated

in that country. The roots of S. maritima are escu-

lent, and they have been ground and used as flour
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in times of scarcity. Some of the other species are

used for chair and mat making.
SCTTAMINEA'. A natural order of plants, con-

taining eleven genera and one hundred and twenty-six

species. These last are mostly natives of the wanner

parts of the world, and are stemmed or stemless herbs

with long broad leaves, and bearing white, yellow, or

red flowers, often of great beauty and fragrance.

They are often large herbs, and even tree-like plants,
with perennial, tuberous, or fasciculated fibrous roots.

The stems are mostly round and simple, the axis

being occasionally abortive ; the leaves alternate,

vaginant, and wing-nerved. The flowers united ; the

perianth superior, of six pieces, and irregular ; the

three outer ones like sepals, and the inner like petals.
The stamens six, one or more often becoming like

petals, and barren ; the anthers one or two-celled ;

the pollen powdery ; the germen inferior, three-celled

or one-celled. Seeds many, style simple ; stigma

simple, or three-lobed ; and the i'ruit capsular. The

genera included in this order are, Globba, Mantisia,

Curcuma, Roscoea, Kcempferia, Zingiber. Amomurn,
Costus, Hellenia, Alpinia, Hedychium.
SCOLIIM (Leach). A family of fossorial hy-

menopterous insects, having the collar either arch-

shaped and extending to the base of the fore wings,
or transversely square, legs short, thick, and armed
with many spines, with the thighs curved near the

tips, the antenna; shorter than the head and thorax in

the females, but longer and straight in the males.

These insects are for the most part inhabitants of

tropical or hot countries, and some of them attain a

very large size, being amongst the most bulky of the

Hymenoptera. They are generally found in sandy
districts, and the structure of the legs clearly indicates

them to be fossorial. The genera are, Tiphia, My&ne,
Meria, and Scolia : the first only being an inhabitant

of this country. The genus Tengyra, hitherto placed
in this family, has been ascertained to be the male of

Methnca, one of the Miitillidce.

SCOLOPENDRA (Linnaeus). A genus of apter-
ous insects, consisting of the species generally called

Centipedes. Seethe articles CHILOPODA and CENTI-
PEDE.

SCOLYMUS (Linnteus). A genus of annual and

perennial herbs, natives of Barbary and the south of

Europe, called in English lists the golden thistle. Of
course the genus belongs to Composite.

SCOLYTUS(Geoffroy ; ECCOPTOGASTER, Herbst).
A genus of small but very destructive coleopterous
insects, belonging to the family Bostrichida;, or more

properly Scolylidce, having the antennae terminated by
a large flat club commencing at the ninth joint, the

abdomen beneath obliquely and abruptly truncate,
the tibiue terminated by a recurved spine, &c. There
are several species of this genus of which the charac-

ters are not sufficiently determined, neither does it

appear, from the recent memoir of Dr. Erichson, that

the specific name Destructor, usually given in this

country to the elm-destroying species, has been cor-

rectly applied. Without entering into the question
of these specific names, we shall confine our subse-

quent observations to the insect above mentioned,
and which, from the devastation which at the present
time it is committing upon the elms in the public

parks, gardens and promenades, both in this country
and in France, may be considered as a public nuisance.

This insect is generally almost or quite one-fourth of

an inch in length, of a black colour and shining, with

017

the antennae and tarsi reddish, and the elytra punc-
:ate-striate. It has been well figured by Mr. Curtis

in the first volume of his British Entomology.
There has long been considerable discussion as to

whether this insect attacked and destroyed trees

which were in a healthy state, although it was admitted
on all hands that they never attack dead trees. In

the year 1825 a fine avenue of elms was destroyed in

Camberwell Grove, which gave rise to a chancery
suit between the inhabitants and the proprietors of

ihe gas works, from which the neighbourhood was

supplied with gas, which was supposed to be the

cause of the mischief. On this occasion the general
conclusion of persons employed to examine the trees

was, that other causes either than the gas or the

insects induced the decay of the trees ; but it was
not until the last year or two that the natural history
of the insect, which could alone lead to a satisfactory
view of the subject, has been entomologically studied

by Mr. Spence and M. Audouin of Paris, the latter

of whom has published a notice on the subject in the

Annales de la Societe Entomologique de France, for

the past year (1836). The observations of Mr. Spence
have been communicated to the Entomological Society
of London, and the result thereof to Mr. Loudon,
who has embodied them in the article Ulmus in his

very valuable work, the Arboretum Britannicum, for

the last month ; and, from the importance of the sub-

ject, we trust that we shall be excused for communi-

cating the following practical extract from that work.
"

It is quite true, as Mr. Denson maintains, that the

female scolyti never deposit their eggs in trees per-

fectly healthy, but it is equally true that both they
and the males pierce young and healthy trees for the

sake of eating the inner bark, which constitutes their

food ; and that the numerous holes which they thus

cause, partly from the loss of sap which exudes from

them, and partly from the effect of rain which lodges
in them, in a few years bring the trees in which they
occur into that incipient state of ill health, in which
the female selects them for laying her eggs just as in

trees beginning to decay naturally, and thus healthy
trees are effectually destroyed by the combined opera-
tions, first and last, of the Scolyti of both sexes, though
not in consequence of the sole deposition of the eggs
of the female." This explanation, first detected by
M. Audouin, and subsequently confirmed in numerous
instances by Mr. Spence, in the boulevards of many
of the towns of the north of France, from Dunkirk to

St. L6 and Granville, satisfactorily reconciles the con-

flicting opinions of previous observers, and proves
that hundreds of young trees may be brought into an

incipient state of decay by the Scolyti without con-

taining a single egg.
"

It is scarcely possible," continues Mr. Loudon,
"
to overvalue in an economical point of view the im-

portance of M. Audouin's discovery, which if it had
been formerly known and acted upon might have

saved the greater part of the fine elms in the prome-
nades of many of the principal cities in the north of

Europe, which have fallen victims to the ravages of

Scolytits destructor, as well as 60,000 young oaks in the

Bois de Vincennes, near Paris, which it has been

recently necessary to cut down in consequence of

the attacks of another insect of the same tribe (S.

pygnxEus}. The practical directions to which it leads,

in all cases where there is reason to suspect the pre-
sence of Scolyti, are very simple, and may be briefly

expressed as follows.
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"

I. The first thing to be done is to pare away the

exterior rough bark with a cooper's spokeshave, or

other convenient tool ; this admits of a distinct in-

spection of the actual state of the trees, which, if there

is no trace in the inner bark either of small holes in

old trees, or of those superficial furrows which the

Scolyti make for food in young trees (and which may
be distinguished from the natural crevices in the bark

by their dark-coloured and dead margins), may be

pronounced to be in a sound and healthy state, and

requiring no further attention.
"

2. If the inner bark exhibits either of the appear-
ances above mentioned, the next thing is to ascertain

whether the female has already deposited her eggs
in it ; and if it contains the larva? of the Srolyti, to

know which it is necessary to cut away portions here

and there of the bark down to the actual wood and
examine them ; and if the existence of the larvae be

proved, the trees should be cut down and their bark

peeled off, and every fragment of it carefully burnt.
"

3. Those trees which, though pierced with exterior

superficial holes or furrows, have no larvse in them,
are such as have been attacked by the Scolyti for

food only ; and if they be carefully brushed over
with coal tar, the smell of which is highly offensive

to the perfect Scolyti, there is every probability that

they will be secure from the future attacks of the

females ; and that the repetition of the same process
in the spring for a year or two would enable them to

resume their vigour and to become healthy trees ;

for the future fate of which, if at the same time the

entire removal of all the trees actually diseased has

been attended to, there would be no need of appre-
hension. It is in this way, as we are informed by
Mr. Spence, that a great number of the young elm
trees on the boulevards of Brussels, brought into an

incipient state of debility by the attacks of the Scolyti
for food, but not yet attacked by the females, were
treated on the spring of 1836 with every prospect of

a successful result, though of course some years must

elapse before any absolute deductions can be drawn
from the experiment."

In conclusion, we cannot but regret that the assist-

ance of some competent person was not required by
the Commissioners of Woods and Forests, previous to

the wholesale and indiscriminate felling of the trees

in Kensington Gardens, the ornament of the metro-

polis, which it will require so many years to replace,
where sound and unsound trees of other kinds have
been cut down to the ground. Let us hope, now
that the preceding observations have led the way to

a more precise acquaintance with the subject, that

the axe will be laid more sparingly to the trees which
still remain.

SCOMBEROID^E the Mackarel family. The
seventh in order of the fifteen families into which
Cuvier arranges the Acanthopterygii, or spinous-finned
fishes, and one which in the number of its genera and
its species, the countless myriads of its individual

members, the vast numbers of them that are caught,
and the excellent qualities of the flesh of very many,
may be reckoned among the most interesting and
valuable of all the inhabitants of the ocean. They
are all fishes of great power in the water, swimming
with incredible energy, generally at no great depth,
and often appearing at the very surface, where many
of them display a brilliance, variety, and change of

colour, which defy all powers of description. Inha-

biting thus near the surface, they are fishes which

breathe much more than those that live at a greater

depth, and thus they die more speedily when taken
out of their native element than those fishes which
have a slower action of the system, and inhabit further

down. It is a pretty general law too, that fishes (at
least bony fishes) which have rapid action and breathe

much, cannot be kept so long after they are taken
out of the water, as those in which the action is more
moderate. The mackarel family agree with the law
in this, and none does it more than the common
mackarel. No fish, obtainable in any thing like the

same quantity, is better than mackarel when perfectly
fresh, but there are few that sooner become tainted

and unwholesome.
No sea that can be named is without one or other

of the members of this numerous family, and there

are seas in which a great variety of them are to be
met with. But even the outline of their history
would fill volumes, and therefore we can do nothing
more than indicate the leading genera, and mention
one or two of the species which are most interesting
to British readers. The family contains in all fifteen

leading genera ; but in many of these the species
differ so much from each other, or are so numerous,
that Cuvier, who had no disposition to make any
wanton increase of divisions in any part of the system,
found it necessary to subdivide them into more than

thirty subordinate genera, in addition to these leading
ones.

The general characters of the family are : the sur-

face of the? body smooth, the scales small, the muscles
of the posterior part of the body, and the caudal fin

especially, very powerful. There is one part of their

muscular structure which is worthy of attention, as

showing the peculiar organisation of a fish which is

formed for getting rapidly through the water by mus-
cular action alone, without much assistance from the

resistance of raised posterior edges to the scales.

The flakes, as they are vulgarly called, are thicker ;

that is, they measure more in the direction of the

length of the body than they do in fishes that have

large scales, and especially than those which inhabit

lower down and have less powerful action in the

water. This admits of a greater length of the indi-

vidual muscular fibre ; and thus the contraction and
bend resulting from it are more rapid and more ex-

tended than if the fibres were shorter and there were
a greater number of them in the same length of the

body of the fish. Some members of the family are

without any air-bladder, and others have one, which
is one of the many proofs that this organ, what-

ever may be its use, is not absolutely indispensable
at any particular depth in the water, or for any par-
ticular rate of swimming. We shall now barely
enumerate the genera.
SCOMBER (Mackarel properly so called). This,

which is the typical genus of the family, is sub-

divided into eight ; the first of which is,

Scomber (the common mackarel). This is a fish

which every body knows ; and in the elegance of its

form, and the beauty of its colours, it is equalled by
few fishes. It of course partakes of the distinguish-

ing characters of the genus, the most obvious of which

are, the form of the second dorsal fin and the anal ;

these have some of their rays nearest the tail detached

and forming a series of processes which get the name
of false-fins. The characters more peculiarly descrip-
tive of the mackarel itself are : the body spindle-

shaped, or thick at the middle, and tapering to both
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extremities, but especially to the tail, and being what

may be regarded as the model of a swift fish, just as

the form of a falcon is the model of a swift bird.

There are no scales on the ventral fins ; the two
dorsal fins far apart, the anal under the second one,
and the false fins or finlets extending from both to

the bases of the caudal, or nearly so. The tail is a
little forked, and the two lobes of the fin stand

diverging from each other, and are much pointed.
The h'n is not very large, but its form remarkably
fine ; and though the body tapers toward its

base, the thickness from side to side gives it much
muscular strength even there. It is indeed quite a

study for such as are fond of the very beautiful and
instructive science of animal mechanics ; and in it, as

in other cases, we find that the maximum of energy
depends upon form, not upon mere mass. To de-

scribe the colours, or any of the other particulars,
would be superfluous ; the adaptation of the mackarel
to very rapid motion in the water is the part of its

appearance which contains the valuable lesson.

When the old notion of the migration of fishes

over long distances from one part of the world to

another was in fashion, the mackarel was included in

the catalogue of migratory fishes. It was not then
considered that the migrations of animals from lati-

tude to latitude were produced by the action of the

seasons upon them, and that, as there is very little

seasonal action in the sea, there can be no need for

such migration on the part of the fishes. The mac-
karel is, upon ordinary occasions, a discursive inha-

bitant of the deep waters, where the bottom is too

remote from the action of the sun and air for being
fit for hatching the roe of a fish. Therefore, for the

very same reason that the salmon ascends the rivers,

and herrings and many other fishes come toward the

shores at certain times of the year, the mackarel
comes into water more shallow than that in which it

finds its food at other times. Then, as we cannot

suppose that the water over the deep where the bot-

tom is barren of life can furnish such a supply of

food as over the shallows where the bottom is fertile,

the mackarel and other fishes, which come periodi-

cally toward the shores in shoals, must live much
more dispersedly in their deep sea haunts. There is

something very beautiful in this even in so far as

use to man is concerned. Man could not fish the

breadth and depth of the great ocean for those fishes

which find their food there, and thus a very large por-
tion of the waters would be a waste to him, in spite
of the utmost exertions of his industry. But the ful-

filment of the law of nature brings these fishes toward
the shores, one at one season and another at another ;

and thus the fishes are, as it were, constrained by the

law of nature to fetch the treasures of the deep to

those places where man can derive advantage from
them ; and the great vigour of action which fits them
for their labours in the ocean, enables them to find

food upon the more fertile because more shallow

places, in shoals far greater than fishes of less energy
of action could exist.

The time at which the mackarel fishing commences,
or, at all events, is most productive on the different

parts of the British coasts,shows pretty clearly whence
the fish come, and of course that is the place to which

they retire when they take their departure. The sea

on ihe east coast is not deep enough for them at

ordinary times, and that on the north is too cold.

The Atlantic is therefore the pasture to which they

retire when the spawning upon the coast is over.

When they make their appearance on the shores, it

is at first on the south-west ; and they appear there

in the greatest number, and the fishing continues

longest. From the south-west of Cornwall to the

norther.n isles, the time which they take to travel is

nearly five months, and comparatively few reach the

latter locality. Their appearance is not, however,

strictly geographical ; for the character of the bottom
in the offing appears to have a considerable influence

upon them. The water over the sandy shallows of

course gets first warm, and this tends to mature the

spawn, and consequently the fish not only first

approach the land in such places, but are earlier in

the finest condition.

There is another circumstance worthy of notice in

the seasonal economy of these fishes. At the time

when they come to the shores, the fry of those fishes

which spawn in the winter or early in the spring, is

very abundant, literally swarming to a thousand, or,

probably, many thousand times the number which
could come to maturity with a due balance of the

system ; and then the surplus goes to feed the macka-

rel, and the other discursive fishes that come from the

deep water during the summer. From the difference

of time between their appearance on the southern

and the northern coasts of Britain, it is of course im-

possible to lay down any precise time by the calendar

for their spawning, though perhaps about midsummer

may be the average time for the British shores. They
are not the most prolific of all the fishes certainly,
but still they are very prolific, the produce of a single
roe amounting to about half a million ; and it will be

borne in mind that, in the case of a fish, the bringing
of the eggs to maturity is all the labour that devolves

on the parent, the hatching of the eggs being pro-
duced by the elements, and that generally, if not

always, after the parent fishes have retired to other

parts of the water. As on all parts of the coast

which they frequent, they spawn in the very warmest

part of the season, the spawn is very soon hatched ;

and in about the period of two months the fry are

understood to grow to the length of four inches or

thereabouts, and they soon after retire from the land.

Mr. Yarrell is of opinion that one principal article of

the food of mackarel on the coasts of the channel is

the fry of the sprat ; and it is by no means unlikely
that this fry, and also that of the pilchard and the

herring, are eaten by them in great numbers ; but in

the case of all these fishes, there is enough and to spare.

Mackarel, as being in all probability the most sea-

ward and discursive fishes which come regularly and
in vast numbers to the shores of Britain, and afford a

most valuable fishery, offer many inducements for

going into a general inquiry respecting the relative

dependence of the sea, and of the fishes of different

places, depths and distances from the land, upon each

other ; but the subject, though one of great interest,

and not only worthy of, but imperatively demanding
far more attention than it has hitherto received, is

much too extended for our limits, and indeed for being
taken up with advantage as a part of the discussion

of any other subject. We must therefore confine

ourselves to a few notices of the fishing, the substance

of which we shall take from Mr. Yarrell, as the latest

and best authority upon the subject ; and as drawn

from the personal observation of others in all cases

which his own observation did not reach, and where

he himself has not state I the fact to be otherwise.
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The following extract will show the numbers, and

the fluctuation of the prices.
" In May, 1807, the

first Brighton boat-load of mackarel sold at Billings-

gate for forty guineas per hundred, seven shillings

each, reckoning six score to the hundred, the highest

price ever known at the market. The next boat-load

produced but thirteen guineas a hundred." Then for

the contrast :
" Mackarel were so very plentiful at

Donn in 1808, that they were sold sixty for a shil-

ling," one four hundred and twentieth part of the price
of the first boat-load at Billingsgate just the year
before. " At Brighton, in June of the same year, the

shoal of mackarel was so great, and one of the boats

had the meshes of her nets so completely occupied

by them, that it was impossible to drag them in ; the

fish and nets, therefore, in the end, sunk together ;

the fishermen thereby sustaining a loss of nearly CO/.,

exclusive of what the cargo, could it have been got
into the boat, would have produced. The success of

the fishery in 1821 was beyond all precedent. The
value of the catch of sixteen boats off' Lowestoffe on
the 30th of June, amounted to 5,2o2/. ; and it is sup-

posed that there was no less an amount than 14.000/.

altogether realised by the owners and men concerned
in the fishing on the Suffolk coast. In March, 1833,on
a Sunday, from Hastings, boats brought on shore ten

thousand eight hundred mackarel ; and the next day,
two boats brought seven thousand fish." Yarrell's

British Fishes, vol. i., p. 125, 126.

The mode of capturing fish, which sometimes
fetch so v,ery exorbitant a price, and are at other

times caught in such numbers, and sold so cheap, is

a matter of considerable interest. The method of

capturing them in the wholesale way, and out at sea,
is by means of drift-nets, that is, nets which are

allowed to drive with the current of the water, in the

same way as is done in the capture of herrings on
the grand scale. They are also both caught in the

same way in the net, that is, in the meshes, and not

by having the net drawn round them, so that the

individual mackarel are caught each in a mesh, in the

same way as herrings are, arid not by enclosing the

shoal as is done in the case of pilchards. The net is

twenty feet in depth and six times as much in length,
well buoyed up with floats against its own weight
and that of the fish, that it may entangle, but it has

no weights at the bottom. A number of these nets

are often tied together, and the boat remains at the

end of the drift-rope, or head-rope of the net, to serve

as a sort of anchor. They are usually shot in the

evening, and drawn once, and shot again during the

night, or left undisturbed till the morning, according
to circumstances ; the management of a fishing ground
being a matter of local experience, which none ever
do so well as those who have been regularly trained

to it. When the net is drawn, a capstan is ready in

the boat for the purpose of hauling it home, and the

fish are either rowed to port in the boat, or the boal

remains on the station, and another vessel removes
the fish, according to circumstances. This is the

method of fishing on those parts of the mackarel

grounds which are most distant from the land.

Nearer the shore a kind of seine is employed with

smaller meshes than those of the draught net, and the

net is worked by the crews of two boats, whose object
it is to surround the fish, and secure them in the

bight of the net. Mackarel are also taken by hook,
and this indeed is the usual mode upon those parts
of the coast where mackarel .*re not very plenty, and

where, in consequence, the fishing is not carried on

upon a large scale, or very systematically. Mackarel
are so very voracious, that the kind of bait used for

them is not a matter of much consequence. A slip

of mackarel itself, with the shining skin on, a bit of

red cloth, any thing, in short, that makes a conspicuous

appearance in the water will do, and it is all the

better if the fishing-boat is kept in rapid motion, and
that the surface of the water or the state of the atmo-

sphere is such as not to admit too much light. A
" mackarel breeze," which just breaks the surface into

ripple without any long waves, is understood to be

the most advantageous, and if it is accompanied by a
" mackarel sky ;'' that is, an atmosphere dappled with

clouds something resembling the colours of a mackarel,
so much the better. Under these circumstances, the

mackarel seldom fail intakingthe bait, and if they take

it, they are sure to be caught ; for, whatever the bait

may be, they take it so greedily, that they are sure to

be fastened on the hook beyond all possibility of ex-

tricating themselves. It is generally necessary to use a

weight as a sinker on the line, or rather on a sort of

head line to which that carrying the hook and bait is

attached, and floats at some distance in rear of the

weight. We may remark in passing, as rather a curious

instance of uniformity of words among fishers, that the

shoal of mackarel, herrings, and all other fishes which

come to the shores in great numbers for their seasonal

purposes, is pronounced as if it were written "
school,"

both in Cornwall and in Caithness.

The muzzle of the mackarel is very much pointed ;

the lower jaw is longer than the upper, and the teeth

are in a single row in each jaw, conical in their shape,
but having their points inclined toward the pharynx.
The whole structure and curvature of the mouth show
that these fishes take their food only as it swims in

the free waters, and never on the banks. The pec-
toral and ventral fins are both in advance of the

dorsal, the vent is opposite the beginning of the second

dorsal ; and the h'nlets behind both the second dorsal

and the anal are few in number. The grand colour

of the back is rich green, mottled with blue, and with

transverse bars of dusky white, which are generally said

to be straight in the males, and wavy in the females.

The males have, also, the gill-covers longer and the

body thinner in proportion to its length than the

females ; but the proportions of the parts of the body
to each other are much the same in both. The colours

of the lower sides and under part are not very easily

described, and they speedily change after the fish is

exposed to the air. Silvery, with clouds and reflec-

tions of golden bronze, of many varying shades, may
be described as the general colour of those parts.

Scomber colius (The Spanish mackarel) is a rare

fish on the British coasts as compared with the com-

mon mackarel. It is a thicker fish than the common
mackarel, with the eyes larger and the gape wider,

but the teeth not so large. The under part is beau-

tifully mottled with golden and silvery metallic lustres

interspersed with yellow spots. It is by no means

rare in the seas of the south of Europe, and great

quantities are taken on the coasts of the south of

France.

Scomber lar (the lar mackarel) is a native of the

Pacific, and fished for by the inhabitants of several

of the islands which spot that ocean, especially by
those of New Ireland. It is larger than the macka-

rel of the European seas, and an exceedingly beautiful

fish in its colours. The upper parts are mottled with
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red spots and lines of golden-yellow upon a rich

green ground ; and the under parts are silvery with

a fine rosy tint. In the season vast numbers of them

approach the shores.

THVNNUS Tunny. This, plough sometimes caught
on the shores of Britain, is a rare fish with us ; but it

is very plentiful in the Mediterranean, and has been
known and celebrated from the remotest period of

antiquity at which we have any mention of fish by
particular names. It has many qualities to recom-
mend it, being- very handsome, very large in si/e, and
in much estimation as food. The characters are : the

body resembling that of the mackarel, but thicker

across in proportion to the length ; the fore part of

the body having a sort of mantle composed of nume-
rous scales ; the first dorsal extending nearly to the

second, and becoming much lower toward the pos-
terior part ; the anal fin in rear of the second dorsal,
and both of them divided into numerous finlets

toward the tail ; and the sides of the tail with a dis-

tinct keel.

The tunny is altogether a much thicker and stouter

fish than the mackarel. Pennant saw one, which had
followed the herrings into Loch Fyne, killed at Inve-

rary, the weight of which was four hundred and sixty

pounds ; and specimens larger than this have been

mentioned. The length of the one in question was
seven feet ten inches, which were very large dimen-

sions for a fish of the active and discursive habits of

the tunny. But. the tunny is, properly speaking, an

inhabitant of warmer seas than those of Britain, and
of course makes its appearance there only as a stray,
diverted from its proper track by the prey of which
it is in chase and not in quest of spawning ground,
as is the case with the mackarel.

During the greater part of the year the tunnies are

discursive through the ocean, but in the summer they
resort to the shores in vast shoals ; and all along the

north-coast of the Mediterranean, and in the island of

Sicily, the tunny fishery is carried onjwith much acti-

vity, and the flesh of the tunny, both in the recent

state and salted, forms a considerable part of the food

of many of the people, and no small part of the wealth

of those who reside on the coasts. The months of

May and June are the great, ones for this fishery, and

they are looked forward to with much expectation.
There are two modes of fishing, the one by tempo-

rary nets shot from the fishing-boats, and the other

by fixed ones. Confederacy is necessary for the

working of both, as the fishes are very timid when

they approach the land. They range along the shore

at no very great distance, so that the place and direc-

tion of the shoal can be seen by sentinels placed on

the heights. The boats then advance uniting their

nets, and forcing the fish into the shallow water, from

which they are taken by means of a large tunnel net.

The large ones are, however, always killed in the net ;

b;it the small ones are carried on shore. The fixed

nets are placed parallel to the shore, at such a dis-

tance as that the fish shall come between. There are

cross nets, which have small openings, the passing of

which gradually brings the fish into close array, until

they are in the last enclosure of the net, which is

emphatically called the " chamber of death." In this

they are secured ; and it has a net at the bottom, the

raising of which brings the whole shoal to the sur-

face, where they are despatched, by beating them on
the head with poles. When taken in such quantities,
the greater part are cut in pieces and salted, or part

are often pickled much in the same way as we pickle
salmon.

When raw the flesh of the tunny has a colour nearly
as red as that of beef; but it becomes paler when
boiled. The flavour is much famed, but the consist-

ency is much harder than accords with our notions of
fish of the first quality, being more so than even that
of the sturgeon, though the tunny is the better fla-

voured fish of the two. It is dressed in a great variety
of ways.

The spawn is deposited about the same time of the

year as that of the mackarel. It is speedily hatched,
and by about October the fry, which are then nearly
two pounds in weight, quit the shore for the deep
water. The tunny has a family likeness to the

mackarel, but it is shorter and thicker in pro-
portion ; the head is rather short, the gape not very
wide, and the teeth small and in a single row, but ex-

ceedingly sharp. The inside of the mouth and the

tongue are very dark-coloured, the first dorsal fin

folds down into a'sort of groove on the back, and there
is a spine in advance of the second one. The upper
part is dark blue, with the scales on the mantle lighter ;

the under part is greyish white, with silvery spots,
which are produced up the sides; and the sides of
the head are white. The first dorsal, the pectoral,
and the ventral fins are black ; the caudal fin is dusky,
the second dorsal and the anal are flesh-coloured,
with silvery reflections, and the finlets are yellowish
with black tips. The caudal fin has always fewer rays
than that of the mackarel, and the number varies in

different individuals. There is another tunny, still

more southerly in its habitat than the tunny of the

Mediterranean, which may be noticed, which is

The Bonito, or Striped Tunny (T. pelamys}. This
is, like its congener, a very roaming fish ; and though
it does not appear regularly in the British seas, or
resort to the British shores to spawn, yet occasionally
occurs as a stray, following and feeding upon the
smaller fish. The shape is nearly the same as that
of the tunny, but the size is smaller, the length rarely
being more than two feet and a halfl The colour of
the upper part of this species is steel blue ; the sides

dusky ; and the under part whitish, with three dusky
snipes from the pectoral fin to the posterior part of
the fish, parallel to each other and to the outline of
the under part,and terminating backwards at the lateral

fine. The dorsal fins and the anal one are concave
in their margins, and the finlets are enlarged at the

tops, so as almost to reach each other at the extre-

mities, though their bases are at some distance apart.
The lobes of the caudal fin are very long, and placed
so nearly at right angles to the axis of the body, that
the tail is but slightly concave in its posterior mar-

gin. The flesh, as is
r the case in all the fishes which

are powerful swimmers near the surface in the wide
seas, is very red and full of blood.
The bonito occurs in the Mediterranean ; and there

are, indeed, two species which get the name, the chief
difference between which seems to be, that the teeth
in the other one are much larger, and the sides are
marked with dusky bars across. It is in the ocean
that these fishes, and some of the other large mem-
bers of the mackarel family reside. The flying fishes
are the grand object of their pursuit ; but they catch

very indiscriminately at any thing that moves in the
water ; and thus they are often captured by the sail-

ors, to whom they afford a very welcome and ac-

ceptable mess, though their flesh is dry, and not of
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the very best Savour. The fishes are not very par-
ticular in their own eating. The only ground of se-

lection appears to be what they can swallow, in prefe-
rence to what they cannot ; and it is even said that,

in the absence of animal food, they will eat the sea-

weed which floats in the eddies of the ocean. The
bonito is among the rarest of those fishes of the

warm seas that occasionally straggle to our shores.

There are a few more of the subordinate genera of

the great genus mackarel, which resemble the tunnies

in some particulars, and differ from them in others ;

but their habits are all nearly the same. We shall

therefore proceed to notice another of the leading

genera.
XIPHIAS (Swordfish). This is a fish of so much

celebrity, that it has got a nominal place among the

stars as a constellation ; and certainly, numerous as

are the inhabitants of the ocean, there are none of

them more deserving of celebrity than the mem-
bers of this genus. Cuvier divides them into four

sub-genera ; but our limits will not permit us to go
into the details of these. Several of them abound in

the Mediterranean, and a stray of at least one of

this is occasionally found on the British shores, while

numbers occur in the open sea, still further to the

north. There are others which are more confined to

the tropical seas ; and they attain a very large size,

and may fairly be designated terrible fishes, for bulk,

armature, action, and every other attribute that can

render a fish entitled to the name.
In their internal organisation, the extreme small-

ness of their scales, in the crests on the tail, and in

the vast power of the caudal fin, these fishes have a

considerable resemblance to the tunnies ; but in other

respects they are distinct. Their most remarkable

character is the production of the upper jaw, in an in-

strument formed like the blade of a sword, with hard

spiny tubercles on each side, and nearly half as long
as the head the body and the tail taken together.
This consists chiefly of a prolongation of the inter-

maxillaries and the vomer, supported by the ethmoides.

It is the only weapon which these fishes have, for

though they have some small teeth on the bones

of the pharynx, they have none on either of the jaws,
and they have no tongue properly so called. The

produced jaw is, however, a truly formidable wea-

pon, for they can not only plunge it to the hilt in the

body of the very largest marine animal, but can drive

it through the planking of a ship, and into the tim-

bers, until it breaks in two with the violence of the

concussion. When such an occurrence takes place,
those on board the ship, even though of considerable

burden, are said to feel a shock, similar in kind if not

in degree to what is felt when a ship strikes against
a rock. The gills of the sword-fishes are peculiar ;

they do not consist of fringes in the form of the teeth

of a comb, as is usual among the bony fishes, but each

consists of two large parallel lamina;, with reticulated

surfaces.

This peculiar form of the gills, which are so very

important organs -in the vital system, would lead us

to suppose that there must be something in the habits

of the fishes which renders this peculiarity of the

breathing apparatus necessary ; and when we come
to examine the action of these fishes, we find that

such is really the case. Mackarel themselves are

swift in the water, and so are others of the family ;

but the sword-fishes dash along like thunderbolts in

the water, and thus the impetus with which they de-

liver their weapon, is perhaps greater than that of

any other animal. This extreme rapidity, and the
rebound which must ensue when they strike against
an animal or other substance of sufficient mass for

offering resistance, would be serious to them if they
had gills fringed in the usual manner ; for the fringes
would get entangled, the circulation would stop, and
the fish would be strangulated. The laminated gills
are not exposed to this ; and so, possessing them, the
fishes can drive away, with safety.

It is not, however, for their curious weapon, their

size, and their speed only that these fishes are so

celebrated ; for the flesh of them is excellent, supe-
rior perhaps to that of the tunny, though, like the

flesh of all the driving about fishes, we may suppose
that it is dry when dressed in the same way that we
are in the habit of dressing the flesh of the soft

fishes. The sword-fishes also offer the surplus of their

number readily to the use of man ; that is to say,

they come to the shores in obedience to the grand
impulse of nature during the summer months, and

they keep so near the surface and are so large, that

they are easily seen. It does not appear that they
shoal in any considerable number, and they are rather

sturdy for net-fishing, unless it were conducted upon
a scale of magnificence and expense, which could

hardly be done by such people as the inhabitants of

the shores to which these fishes resort in the spawn-
ing season ; and when they are in the wide sea, of

course any fishing for these or any other of the

mackarel family is out of the question. We shall

now mention the sub-genera, but confining the few

details which we have to offer chiefly to the one which
is found in the British seas.

These sub-genera are ; Xiphias, the sword-fishes

properly so called, of which we shall afterwards say

something more at length ; Tetrapturm, so called

from four projecting crests, two on each side of the

base of the tail, and which has the snout formed like

a dagger, and each of the ventral fins only a single
little lobe without any articulation ; Makiara, which
is known we believe from a single specimen only, is

like the preceding in all respects, only it wants the

rudimental ventral fins, but this may be merely acci-

dental in the specimen on which the subdivision is

founded, as it is known that the common sword-fish,
the typical one of the genus, wears away the anal fin

as it gets old, though that fin is complete when the

fish is younger ; and Isteophorut, which have the

snout and the crests on the tail like the last, but the

dorsal fin very high, and the ventrals long, slender,
and each composed of two rings. The dorsal fin in

these is said to catch the wind in the same manner as

a sail, and thus to assist the fishes in their progress

through the water. It may do this!, and it appears
to do it ; and the fact that several members of the

family can elevate and depress the dorsal fin at plea-

sure, shows that this fin has different uses upon different

occasions. This is understood to be the sub-genus
or section which contains the great sword-fishes of

the tropical latitudes, in which latitudes they are very
numerous in all the three oceans ; but when we come
to consider a genus of which the known habitat is

the Atlantic, the Indian Ocean, or the Pacific, the

field is too wide for permitting us to speak with con-

fidence as to the details. It is generally supposed,
however, that these are the ones that drive against

ships with so much force, and leave part of their swords

in the timber as proofs of the fact.
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Common Sivonl-fah, (Xiphias gladius). This is the

one which there is the greatest probability, (though
not a very great one,) of meeting with on the British

coasts ; arid it happens also to be the typical species,
so that on both these accounts it is the one of which
it is desirable to give a lew details.

The generic characters are ; the head triangular
in profile, but drawn out into the lengthened sword
of the upper jaw in the manner that has been already
described ; the thickest part of the body near the

setting on of the head ; one dorsal fin rising from the

nape and continued for a great part of the length of

the body, the outline of the anterior part concave,
and that of the posterior part convex ; no ventral

fins ; the tail with strong keels, and the rays of the

lobes greatly produced ; the gape not very deep, the

lower jaw pointed ; the jaws without teeth, and the

sword-shaped portion of the upper jaw very long,
and strongly supported at its base ; the body covered
with very minute scales.

The common sword-fish is very abundant in the

Mediterranean, where it has attracted much notice

from the most early times. As is the case with all

the family, it is discursive, excepting at those times

when it approaches the shores for the purpose of

spawning ; and although it would not, perhaps, be

quite correct to apply the epithet
" timid" to a fish

whose armature enables it to defy all its fellow in-

habitants of the deep, yet it is at all events a cautious

fish. Though longest and best known to naturalists

as a native of the Mediterranean, it often roams into

the ocean, seldom, as it is said, upon the parallel,
but either northward or southward, of the strait of

Gibraltar. That this should be the direction which
it takes in its wanderings, we might be prepared to

expect, for in the sea, especially, we know of no
animal that migrates longitudinally upon the parallel,
neither do we know of any cause or inducement that

they could have so to migrate ; because in the sea,

there is no change of climate upon the parallel, and

nothing for which a fish could migrate, except toward
the shore to spawn, and from it after that operation
is over. Even in this case there appears always to

be a movement in latitude, and in the case of the

summer spawning fishes, this movement appears, in

our hemisphere, to be chiefly toward the north. We
have already pointed this out in the case of the

common mackarel, and we believe it will be found

that in the Mediterranean, the whole family resort

much more to the northern shores than to the

southern ones for the purpose of spawning. There
are physical reasons why this should be the case, but

our limits will not allow a full examination of them,
and a partial one would be of little use.

From the time of the very earliest authentic notice

of British fishes, the sword-fish has been included in

the number, though only as an occasional straggler ;

but out in the ocean it is much more common, and

ranges further to the north. Indeed, as an occasional

fish on the coasts, it has oftener appeared on the

Scottish than the English ; and in latitudes still

higher it is more common both in the open ocean and
in the Baltic.

Its antipathy to the whale has been the subject of

much description, and though there seems to be no
reason for doubting the fact, the reason is by no
means so apparent. That a sword-fish could "swallow
a whale," is of course out of the question, and as little

could_it bite, as it has got no teeth in the jaws ; and

then though it may use the sword in "cutting up"
large animals into mouthable morsels, the fact of its

actually doing so has not been to any extent proved.
We quote an account of the mode of attack on the
whale by the sword-fish, and its auxiliary, the

thrasher, given by Captain Crow, as having been
witnessed from a vessel on its passage to the Baltic.

"One morning," says he, "during a calm, when near
the Hebrides, all hands were called up at three AM.,
to witness a battle between several of the fish called

thrashers, or fan-sharks, (Carcharias vulpes,} and some
sword-fish on the one side, and an enormous whale
on the other. It was in the middle of summer, and
the weather being clear and the fish close to the

vessel, we had a fine opportunity of witnessing the
contest. As soon as the whale's back appeared
above the water, the thrashers springing several

yards into the air, descended with great violence

upon the object of their rancour, and inflicted on
him the most severe slaps with their long tails, the
sound of which resembled the reports of muskets
fired at a distance. The sword-fish, in their turn,
attacked the distressed whale, stabbing him below ;

and thus beset on all sides, and wounded, when the

poor creature appeared, the water around him was

deluged with blood. In this manner they continued

tormenting and wounding him, until we lost eight of

him, and, I have no doubt they in the end completed
his destruction."

Such is the account given by Captain Crow of
what he saw, and of course we do not mean to call

the seeing of it in question, because we think every
man has a right to see all that he can see, and as
much more as possible. We almost regret, however,
that it has been quoted by Mr. Yarrell, because those
who cannot draw distinguishing lines, will be apt to

fancy that he saw it, and we are quite sure that Mr.
Yarrell has too much good sense for seeing any such

thing. In the first place we would ask, from what
fulcrum, or point-d'appui, did the sharks deliver the
blows with their tails, so as to give reports like

muskets, when they descended on the whale ? If the

body of the shark was supported upon that of the

whale, then the tail might strike ; but if the shark
made its stroke from the air, falling from the height
of only a few yards, we know of no momentum that
it could have, beyond that of its body, as a certain

weight of matter falling from this trifling height, and
that could not be very great. Then there is another

trifling question connected with the conduct of the
sharks ; what part of their backs served as the ful-

cra from which they leaped out of the water ? We
of course do not mean to deny this statement, neither
do we mean to deny that the shark in question can

give double blows with the long lobe of its one-sided
tail. All that we doubt is, that the leaping of the

shark some yards into the air could much help the

violence of its blows, because the force of a blow
must always depend on the power of resistance in

that from which it is delivered.

But supposing all that is said of the thrashers to

have been seen, there is more of doubtful matter in

this most marvellous infliction upon the poor whale.

The sword fishes made "their gashes" upon the

under side of the enormous brute, (we presume we

may say "brute" as the whale is mammalia, not

fish ?) and the question to which we desiderate an
answer is this : How were the attacks of these fishes

upon the under side of the whale seen ? A whale of
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any dimensions, and especially

" an enormous whale,"
is not the most transparent of all media ; and besides

there are certain optical reasons why
"
ordinary

"

light will not reveal what goes on under water, to say

nothing
1 about under a whale, even at a very mode-

rate distance. We still do not mean to deny that

all which is stated was seen ; because some men see
"
visions," but they very generally have another gift

along with this, they "dream dreams," and it may
be that herein lies the whole explication of the

matter, and our philosophy may lie on the shelf.

The result of the whole is, that the account given by
Captain Crow must be true, and yet we cannot

believe it, though discounting it ; there is still enough
of matter for marvel about the sword-fish. We
would even go a little farther than this, and ask cut

bono ? in the case of the sword-fish attacking the

whale. It is possible that there may be here some

reasoning from the analogy of the sword among
men. That sword, it must be admitted, conduces to

no useful purpose does not go to promote the real

advantage of the human race one single iota ; for all

the swords that ever were drawn never contributed

so much to the well-being of the world as the

growth of one single potato. This may be all very
well with human beings, and must of course be very
well, inasmuch as the most sainted and saintly of ino-

narchs have generally been the most ultra patronisers
of the sword ; but we are yet to learn that fishes have

even the smallest chance of canonization on the

game ^grounds, which may be very bad taste on the

part of the said fishes, but not the less natural upon
that account.

Whoever chooses to examine the figure of the

sword-fish, must at once see that all its powers of

motion are concentrated in the caudal fin, and that

the chief use of the very high dorsal must be that of

keeping the body of the fish steady to the line of its

motion.

The prolonged snout forms an excellent cut-water,

and the regular increase of the head gives that part

nearly the form of the " solid of least resistance
"

in passing through water. In the anterior part of

the dorsal fin the rays are stout ; and it stands on

the thickest part of the fish, while toward the rear

the rays are smaller and closer together, so that the

fin is much more flexible. The absence of abdominal

fins is against the fact of the fish having much motion

in ascent or descent, and it seems doubtful whether

the fish can use its weapon very vigorously or effec-

tively at close quarters; for an instrument of such

dimensions would require to get a momentum, the

acquiring of which must be had by a considerable
" run

"
on the part of the fish. This also is against

the notion of the wanton attacks on the whale,

though still we do not mean to deny that these

attacks are made. The pectoral fins are long, and

placed lower down on the sides than they are in

fishes which have abdominal fins. The anal fin is

continuous in the young fish, but in the old ones the

middle part of it, which has the membrane very thin

and tender, is worn away, so that the portion near
the tail is a mere finler. The edges of the nasal

weapon are finely toothed, the upper side marked
with numerous striae, the under side smooth but
with a groove along the middle. The sides of the

head are vertical, the eyes are round, the gill-covers,
mouth and all the rest of the body covered with a

rough skin, which is tuberculated in the very young
specimens, but not in those which have attained any
considerable size. The lateral line is hardly visible ;.

the upper part of the body is shaded with bluish

black, and the lower part is silvery white. The food,
or at all events the substances which the sword-fish

shows a disposition to seize as food, are very diver-

sified, but the substances that have been actually
found in the stomach have never been of great size.

Small fishes and floating mollusca are what have

chiefly been met with ; but Captain Beechey, in his

interesting narrative, mentions that
" when in the

Pacific Ocean, near Easter Island, as the line was

hauling in, a large sword-fish bit at the tin case which
contained our thermometer, but fortunately failed .

in carrying it off."

It is said that the sword-fish swim in pairs, and
this is another ground for doubting whether they
assemble in numbers to attack the whales ; and even
a pair have rarely, if ever, been seen together in our

seas. If we can believe the reports, they sometimes
ascend the rivers ; for Daniel, in his

" Rural Sports,"
mentions that a man, when bathing in the Severn,
near Shrewsbury, received a mortal wound from a
sword-fish. This, if true, is a very curious matter, as

the wide sea, and not even the shores, or the shal-

lows over the banks, are the natural habitat of these

fishes.

In the Mediterranean, where they are much better

known than in any other of the European seas, they

approach the shores in May, and continue for about

three months ; and the capture of the old ones, which

are sometimes at least four hundred pounds in weight,
is a matter of some enterprise. The fishermen have

their boats provided with harpoon and line ; and the

mast of a vessel, or a high cliff overlooking the sea,

is taken possession of by the man who is on the look-

out. When he makes the signal, the boats run to

the spot, and the harpoons are launched, till one

takes effect. The fish, when struck, darts off, though
not so rapidly as the whale, neither does it plunge
like that animal. But the sword-fish is more wary
than the whale, and presents a much smaller object
to the marksman, so that the hitting of it requires no

little skill ; and it often continues to swim and

struggle for several hours before they can completely
subdue it. The flesh of the large ones, like that of

most animals of rapid motion, is hard and dry, though
wholesome, and not disagreeable to the taste ; but

that of the young, even when of very considerable

size and weight, is said to be excellent.

CENTKONOTUS. This is also a numerous genus,
which is subdivided into four subordinate genera,

Naucrales, Elacati, Lichia, and Trachinotus. The

leading characters of the genus are : the first rays of

the dorsal fins free, or without any membrane, and the

ventral fins always present. Our limits will admit of

a notice of only one species of one of the sub-genera.
Naucrates 'ductor the Pilot-fish. The generic

characters are: the scales small, one long dorsal, with
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some pure rays in the anterior part, and four rays
also in front of the anal ; the sides of the tail with a

keel, and the teeth numerous, but small.

The pilot-fish is one which has been long cele-

brated. The Greeks, who were always ready to

throw in a little embellishment upon the very slightest

grounds, regarded it as a sacred fish, and one which
was of essential service to doubtful voyagers. Modern
science has, of course, bereaved the fish of much of its

reputed glory in this respect, by showing that the

ship is pilot to the fish, and not the fish to the ship ;

but even now the pilot-fish is looked upon with a

good deal of superstition.
It follows sharks as well as ships, and for the same

reason, no doubt, in both cases, namely, for the

refuse tlAt it can pick up. The teeth of the shark
have a cutting or mangling structure, and thus por-
tions of its prey escape, which these comparatively
small, but active and voracious fishes, readily seize.

It appears, therefore, that the pilotage which this

fish gives to the shark is very much akin to the pro-

viding which it used to be said the jackall made for

the lion the hope of sharing in the capture made by
fche more powerful animals. The stories which are

told point, however, to something very different from

this, and, as they are told and reported by those who
are really the best authorities on the subject, we shall

mention at least one of them. The stories which are

told of the efforts made by these pilot-fishes to tempt
the shark to take the bait which is thrown out in order
to catch him, have some semblance of truth about

them, because they approach and hover about the

bait, though they are unable to take it on account of

its size ; but it must not be supposed that they in any

way tempt the shark, either to his destruction or for

their own personal advantage; and the last of these
is the only one for which there could be anything
like a rational ground, even supposing that the pilot-
fish were actually possessed of speculation, which it

evidently cannot be.

But the opposite accounts, namely, those of the

pilot-fish attempting to keep the shark from the danger
of the hook, have more of romance in them, and are

sometimes told in a more circumstantial manner ; so
we shall quote one in the words of Colonel Hamilton
Smith, whom Cuvier calls

'
tres-savant naturaliste."

It occurs in Griffith's Animal Kingdom, vol. x. p. 636,
and is in these words :

"
Captain Richards, R.N.,

during his last station in the Mediterranean, saw, on
a fine day, a blue shark which followed the ship,
attracted perhaps by p. corpse, which had been com-
mitted to the waves. After some time, a shark hook,
baited with pork, was thrown out. The shark,
attended by four pilot-fish Scomber ductor, repeatedly
approached the bait ; and every time that, he did so,

one of the pilots, preceding him, was distinctly seen
from the topsail of the ship to run his snout against
the side of the shark's head, to turn it away. After
some further play, the fish swam off' in the wake of
the vessel, his dorsal fin being long distinctly visible

above the water. When he had gone, however, a
considerable distance, he suddenly turned round,
darted after the vessel, and, before the pilot-fish could
overtake him and interpose, snapped at the bait, and
was taken. In hoisting him up, one of the pilots
was observed to cling to his side until he was half
out of the water, when it fell off. All the pilot-fishes
then swam about a while, as if in search of their

friend, with every apparent mark of anxiety and
NAT. HIST. VOL. III.

distress, and afterwards darted suddenly down into

the depths of the sea. Colonel H. Smith has him-

self witnessed, with intense anxiety, an event in all

respects precisely similar."

This story of "the friendship of the fishes" out-

does all that Canning ironically said of " the loves of

the triangles;" but we are constrained to suspect
that there are circumstances in the narration which
tend to invalidate the truth of it in the sober history
of nature, though it may be all very well as a sailor's
"
yarn." In the first place, would a shark follow a ship

attracted by a corpse which was not in the ship, but
had been committed to the deep '? In the second

place, do sharks really follow ships, when there are

corpses on board, more than they do at other times?
and if so, by what particular organisation does a fish

in the water continue to nose out the particular

origin and direction of an effluvium, whatever that

effluvium may be, which affects the air from a vessel in

motion ? In the third place, how was it known that

the pilots would have interposed to prevent the shark
from taking the bait, when they did not so interpose?
And, in the fourth place, how far

" down into the

depths of the sea" did the pilots go to spend the
time of their mourning for the loss of the shark ?

A satisfactory answer to these questions is the first

desideratum toward a fair understanding of the man-
ners and motives no, not motives, for motives it can
have none of the pilot-fish ; and when these have
been all answered in the most full and satisfactory
manner, it is only a beginning of the questions which

present themselves, each more eager for an answer
than another. These we cannot discuss.

We must, however, quote a passage from Mr.
Yarrell illustrative of the partiality of the fish for

ships, though he avoids the grounds of this partiality." In the year 1831," says Mr. Y.,
" two specimens of

the pilot-fish were caught on the opposite side of the
British Channel; and more than one instance has
occurred of their following ships into Guernsey. A
few years since, a pair accompanied a ship from the
Mediterranean into Falmouth, and were both taken
in a net. In January, 1831, the Peru, Graham
master, put into Plymouth, on her voyage from
Alexandria to London, after a passage of eighty-two
days. About two days after she left Alexandria,
two pilot-fish, Gaslcrosteus duclor, made their appear-
ance alongside the vessel, were constantly seen near
her during the homeward voyage, and followed her
into Plymouth. After she had come to an anchor in

Cutwater, their attachment appeared to have in-

creased ; they kept constant guard to the vessel, and
made themselves so familiar, that one of them was

actually captured by a gentleman in a boat alongside,
but, by a strong effort, it escaped from his grasp, and

regained the water. After this the two fish separated ;

but they were both taken the same evening, and,
when dressed on the next day, were found to be
excellent eating. In October, 1833, nearly one hun-
dred pilot-fish accompanied a vessel from Sicily into

Cutwater, but they were not captured."

Discounting all the romance which has been

coupled with the pilot-fish, there remains enough of

reality about it to entitle it to no small degree of
attention ; and though it would be perfectly ridicu-

lous to suppose that the fish Jias any attachment to
the ship, or to those who are on board, yet the fact

of a little fish following a vessel for more than two
thousand miles is a curious one. It is also a fish of

RR
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some interest in another point of view. When
recently out of the water it is very good eating,

resembling very much the common mackarel. Its

principal food consists of small fishes, in quest of

which it appears to range extensively. It is said to be by
no means rare off the south coasts of Britain during
the summer months ; but it rarely comes so near the

land as even the remotest places where the regular

fishing is carried on.

Pilot Fish.

The pilot-fish is generally about a foot long. The

general colour greyish-blue, with a silvery lustre,

and paler on the under part ; the body is marked
with five distinct blue bands, much darker than the

ground colour, which completely surround the body,
at right angles to the axis, and are of uniform breadth,
and parallel to each other ; there is also a trace of

one obscure band on the head and another on the

tail ; the snout is blunt ; the under jaw projects
farther than the upper ; the eye, which is one-fifth

of the depth of the head, is twice as far from the

posterior edge of the gill-cover as from the extremity
of the nose, and the irides are golden yellow ; the

gape not very deep ; the teeth small, but numerous,

forming a band upon each jaw ; and there are also

teeth on the palatal bones, and one large one on the

vomer and another on the tongue ; the tongue is

large, thin, and free ; the scales are small, and of an

oval shape, with the exception of a triangular spot at

the base of the pectorals ; the cartilaginous keel upon
each side of the tail reaches from the last rays of the

dorsal and anal fins to the extremity of that organ.

Though this fish is very much distributed over the

different seas, there are not many changes in its

appearance arising from change of place ; but it

appears that the name has been sometimes given to

more than one species.
None of the others of this genus are met with in

the British seas even as stragglers, and therefore we
shall pass them over very lightly. JSlacata are very
like the pilot-fish in many respects ; but they have
not the fore spines in advance of the anal fin, nor the

cartilaginous keels on the sides of the tail. The
members of this sub-genus are found chiefly in the

American seas. Lichia, have free spines on the

back, and also at the fore part of the anal fin, and

they have an additional spine on the back in advance
of the others, and curved forwards. The body is

compressed, and there are no lateral keels on the

tail. There are three species of the sub-genus,
natives of the Mediterranean, and all held in much
estimation as food. One of these, the Vadigo, which
is the typical species, attains a length of four feet or

upwards, and a weight of a hundred pounds ; it is a

thick fish, and has the lateral line in a curve of

contrary flexure, like the letter 02 . Another, the

Derchis, has the lateral line nearly straight ; the teeth

email and arranged like velvet ; and a black spot on

the anterior part of the second dorsal fin and the

caudal. A third, has the lateral line waved into zig-

zags ;
the upper part of the body blue, and the under

part silvery ; and the teeth large compared with

those of the others, and in a single row. Others, with

the base of the forehead more abrupt, and the body
more compressed, are found in the Indian seas, where

they are well known to the fishermen.

NOTOCANTHUS. Of this genus there is only one
known species ; which, contrary to the general habits

of the family, is found only in the seas of the very

high latitudes. The characters are : the body long
and compressed, and covered with small smooth
scales ; the muzzle blunt, but projecting in front of

the mouth ; the teeth small and thickly set ; free

spines on the back only, and the ventral fins placed
far backwards.

SERIOLA. The characters of this genus very much
resemble those of the genus Lichia. Like that, they
have a crooked spine on the back, in advance of the

dorsal ; but the first rays, instead of being free, as in

that genus, are united by membrane. They have

also a little detached fin supported by the spinous

rays of the anal. The body is compressed, and
without any keel or other armature on the dorsal

line. There are several species of this genus, all

found in the warmer seas. One in particular, the

milk perch of the Coromandel coast of India, is held

in much estimation for the superior quality of its

flesh, which is white, and said to be of the most ex-

quisite flavour. One species has been found in the

southern seas, which has the first ray of the dorsal

and the anal detached, and bearing a little fin.

NOMEUS (the herdsman or shepherd). These

fishes have many of the characters of the preceding

genus ; but they have the ventral fins very large,

hwit their inner margins attached to the sides,

which is sufficient to distinguish them from all the

others.

The herdsman, which is a native of the American

seas, has acquired a celebrity something similar to

that possessed by the pilot fish, only it is much less

discursive ; and has not been observed to follow ships

to the shores of Europe, or even into the wide expanse
of the Atlantic. The set of the tides and currents

in that ocean are, indeed, rather against the passage
of American fishes eastward ; and, consequently,

few

of them visit our shores. The colour of this fish is

silvery, with black bands across the back ; and it is

the "banded mackarel" (Scomber fasc'utlus)
of some

authors, and the (Gobhts Grojiovii) of others. It is

not rare upon many parts of the east coast of Amer-

ica, from the equator to pretty high latitudes ; and

it attains the size of the salmon. The set of the

Gulf stream along the coasts of the United States, and

the higher temperature of the water in that stream,

cause a very general distribution of tropical fishes

along the whole line.

TEMNODEN (open-tooth). This is a genus of which

only a single species is well known ; but it is very

generally distributed, and that has caused it to be

called by many names. It is found in the Mediter-

ranean, on the coasts of the United States, of Brazil,

of Southern Africa, and of Australia ; and, widely
as these localities are distant from each other, there

does not appear to be the least elongated variation in

it. It has been called the "leaping perch," the
" southern perch," the "

leaping gilt-head," and many
other names ; but its family characters are those of
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the Scomberoidce, anil its generic ones arc peculiar.
There is no keel on the tail ; the first dorsal fin is

low and feeble, and the second dorsal and the anal

are covered with small scales. The principal cha-

racters, however, are those of the mouth. The ex-

ternal part of both jaws is furnished with a row of

large teeth, with sharp or trenchant points, and

standing at some distance from each other. Within

these, there is another row of smaller ones ; and the

vomer, the palatal bones and the tongue, are all

thickly set with very minute teeth. So powerful an
armature of the mouth, betokens voracity in feeding

1

and variety in the food. The fish is a very active

one, and springs to a considerable height out of the
water.

CABANZ. The fishes of this genus are well known
on the coasts of many parts of Europe, and they are

far from being rare on those of Britain. They are
called " False Mackarel," or in Britain,

" Horse
Mackarel ;'' and they are taken much in the same
manner, but are considered as being fishes of very
inferior quality. The leading generic characters are :

the body covered with small scales ; the lateral line

having a row of broad scaly plates, which are marked
with a keel on the hinder part of the body. These

scaly bands are very conspicuous, and extend to the

origin of the central rays of the caudal fin, narrowing
as they reach that part. The number of these lateral

plates varies in the different species ; and in some,
the keel is drawn out into a spine upon each plate.
There is one spine curved forward in advance of the
first dorsal, and two free spines inclining backwards
in advance of the anal. The abdominal fins are
under the pectorals. There are two distinct dorsals,
the front one short, and the second long, beginning
opposite to the anal spines, and extending nearly to

the beginning of the caudal ;
as also does the anal,

which resembles the second dorsal both in form and
in size, only the first rays are rather longer in propor-
tion.

This genus is widely distributed ; but, unlike the
former genus, the species vary much in the different

localities, and there are different ones in the same

locality. Only one can be regarded as decidedly
British, and we shall restrict the few particulars which
we can afford to this one.

The Scad, or Horse-mackarel (Caran.v trachurm}.
This fish is not a favourite article of food ; and thus
it is seldom taken in proportion to the numbers in

which it actually exists, and rarely even in proportion
to the numbers which are caught. We believe there
are but few places in Britain where it is eaten at all,

and none where it can be properly called a market-
able fish ; though they are called so in some places.

Generally they make their appearance in parties
which are not very numerous ; but at other times,

they are in immense shoals, and might be taken in

vast quantities. A communication from Mr. Bicheno
to Mr. Yarrell, is so graphically descriptive, that we
shall quote it :

" On Tuesday the 29th of July, 1834,
we were visited by immense shoals of Scad, or as

they are also called, Horse-rnackarel. They were
first observed in the evening ; and the whole sea, as

far as we could command it with the eye, seemed in

a state of fermentation with their numbers. Those
who stood on some projecting rock, had only to dip
their hands into the water, and with a sudden jerk
they might throw up three or four. The bathers felt

them come against their bodies ; and the sea, looked

o.i from above, appeared one dark mass of fish.

Every net was immediately put in requisition ; and
those which did not give way from the weight, were
drawn ashore laden with spoil. One of the party who
had a herring-seine with a two-inch mesh, was the

most successful ; every mesh held its fish, and formed
a wall, which swept on the beach all before it. The
quantity is very inadequately expressed by numbers,

they were caught by cart-loads. As these shoals

were passing us for a week with their heads directed

up channel, we had an opportunity of noticing that

the feeding time was morning and evening. They
were pursuing the fry of the herrings, and I found
their stomachs constantly full of them." This is one
of the very best accounts of a shoal of fish that ever
was written ; and it refutes the opinion stated in

many of the books that the scad is a rare fish. They
are found all round the coasts ; making their appear-
ance, in small straggling parties, as early as April ;

but not coming in their full numbers till the hot
season. They are very vigorous swimmers, and
run on the shores or shallows, and entangle themselves
much more frequently than herrings. They do this,

not by being caught in storms, which is said to be the
cause of grounding in the herrings, but in eager
pursuit of their food. The upper part of the scad is

clouded with olive, and green and blue, passing into

silvery on the under part and the sides of the head.
The upper fins dusky, the lower very pale ; a large

spot on the gill-cover just over the temporal fin, and
also the throat and bottom of the under jaw are black.

When the fish are on the coast, they are very readily
taken with hook and line. The spawning time is in

the very heat of the summer.

Nearly related to this section of the family, if not

actually belonging to it, there are numerous fishes

of the tropical seas ; but the history of them is very
confused and imperfect, even among the professional

zoologists ; and therefore, it is by no means a fit

subjt-ct for popular disquisition. There is a very
high degree of interest about the fishes which range
the wide ocean, and are endowed with powers that

enable them to stern the vast swell of these mighty
waters ; but their pasture is co-extensive, and seen
at so few points, that their history will be long in

arriving at any thing like perfection.
1 VOMER (Ploughshare-fishes). This genus has

been formed for the purpose of receiving a consider-

able variety of fishes, still having the family charac-
ters of the Scomberoida; but differing greatly in their

appearance frorr the typical mackerel ; and there is

a gradation among themselves which made Cuvier
feel it necessary to divide them into six sub-genera,

placing those upon which the name is founded last

in the order of arrangement. The progressive change
in them is, that the lateral line becomes less and less

armed with keels, plates, or appendages of any kind ;

the body more compressed and deeper in proportion
to the length, and the skin smoother and more free

from scales. Most of them, too, have part of the

rays of the fins produced to a very great length ; and
the teeth are small, and thickly set together like

smooth velvet. The earlier naturalists, who had but

few opportunities of observing the fishes of distant

seas, included all these in the genus Zeus or Jupiter,
which has now been separated ; and even that genus,
restricted as it now is, has been very conveniently
divided into five subgenera. This part of the family
of the Scomberoidce is, indeed, quite a puzzle, because

11 R 2
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there are many of the prolonged appendages of which
it is difficult to imagine the use.

There is even an intermediate sub-genus, which
one can hardly refer either to Caranx or to Vomer ;

and there are two species of Caranx, both natives

of the warm seas, the distinction of which is well

worthy of attention. There are the true and the

bastard Camngus of the West Indies, the mistaking
of the one of which for the other is a much more se-

rious matter than the mistaking of the scad for the

mackarel. The true Carangus is a fish of a silvery

colour, with a black spot on the operculum. It at-

tains considerable size, reaching twenty-h've pounds
in weight ; and it is an excellent fish for the table.

The other one, which resembles this in many re-

spects, but never has the spot on the gill-cover, is

poisonous. If these had been fishes of the European
seas, they would have helped to give more of romance
to the fable about the marks of the Apostle's thumb
and finger on the fish, when he took the tribute-money
out of its mouth ; for if, as could have easily been
fabled in this case, the fish had been changed from

poisonous to sanative at the same time that it got
the thumb-mark, the whole would have made a capi-
tal monkish miracle.

The species which appear to be intermediate be-

tween the true Carungi atid the Vomert, are East In-

dian. Some of them are entirely without teeth ; and

others, to which Cuvier has given the sub-generic
name of Cituliis, have the points of the second dorsal

and the anal very much produced.
Vomer he subdivides into six, as we have said :

Alistus, Seyris', Blipharis, Gallus, Argyreasos, and

Vomer, properly so called. Alistus have the middle

rays of the second dorsal without any branching, but

articulated, and produced into very long filaments.

Seyris have similar filaments, but the stems of the first

dorsal are entirely concealed in the anterior margin
of the second, and their ventrals are short. Some of

them, of very singular shape, are found in the south-

ern parts of the Mediterranean. Blipharis have the

same lengthened filaments in the second dorsal and
the anal as the preceding ; and in addition they have

the ventrals very long. Their body is very elevated,

and their profile singular. One of them is the "cob-

bler-fish" of the West Indies the Zeus cUiaris of

Bloch. Gal/us have the profile still more elevated,

and the profile of the gape more oblique than the

last ; but in other respects they are nearly the same.

drgyreosus has the profile more elevated still, and the

first dorsal developed, and drawn out into long fila-

ments in a manner very similar to the second. They
have also the ventral fins very long. Vomer have the

same shape in the body, but the fins are not pro-
duced into long filaments. All of these are fishes of

most singular appearance ; but very little is known
of their natural history, or of the use which they
make of their singularly produced filaments. They
can at present be looked upon as little else than ob-

jects of mere curiosity ; but there is no doubt that

their singular forms are connected with a history

equally singular if we could find it out.

ZEUS Dory. This genus is one of more inte-

rest than any of the preceding ones, on account of the

estimation in which the leading species is held by the

ichthyophagic epicures. Some account of this cele-

brated species will, however, be found on looking
back to the article DORY in this work

; and that will

render any farther notice in this place unnecessary.

There is, however, a species of one of the other sub-

genera, which has usually occurred on the British

The Dory

coast, and we may give a mere notice of it. This
is

The Boar-fish (Copras aper) which is the only
known species of the sub-genera Capras. The ge-
neric characters are : two dorsal fins, but without any
filaments to the rays of the spinous one as there are

in the Dory, and without any spines at the base of

either the dorsal or the anal ; the body oval in the

profile, and much compressed, covered with small

rough scales ; the mouth capable of being protracted
and withdrawn to a greater extent than in the Dory.
It is in consequence of the power of lengthening and

shortening the snout that this species is called the

boar-fish.

Boar Fish.

The body is shorter in proportion to its height
than that of the Dory ; and the jaws are more length-
ened when the mouth is open ; the teeth are small,

and at some distance within the margin of the jaws.
The eye is very large, and about iis own breadth

from the extremity of the mouth when that is shut.

The nostrils are close by the anterior part of the

orbit, and have a considerable opening ; the first dor-

sal, the pectoral, and the ventral, all have their origin

in the same straight line, at right angles to the axis

of the body ; the surface feels smooth when the hand

is passed over it backwards, but rough in the other

direction. It is a small fish, not above six or seven
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inches in length ; but it agrees with the rest of the

genus in being
1 of discursive habits, and a fish of much

power in the water. The colour is brownish yellow,
without any black spot like that which characterises

the Dory ; but though it is a very inferior fish to the

Dory, there is not the same distinction between the

spotted and the unspotted as there is in the Carangi ol

the West Indies. The flesh of the boar-fish is hard

and not relished ; but it has no poisonous quality.
Some of the authorities mention that the odour of it

is unpleasant.
This species has been known as an inhabitant of

the Mediterranean since the days of Aristotle ; and
a figure of it was given by Rondeletius in his work
on fishes, published in 1554. The year 1825 is the

earliest time mentioned of its occurring on the south

coast of England ; but as several have been noticed

since that time, the probability is that want of obser-

vation, not want of fish, was the real cause of its not

being noticed before.

Lampris is the third of Cuvier's sub-genera of

Zeus. As is the case with the preceding sub-genera,
there is only one species of this ; but authors have
made amends, as far as they could, by bestowing upon
this one a number of names. The characters are :

the body oval and much compressed, covered with

small scales ; a single dorsal fin, elevated in the an-

terior part and falcate ; the pectoral and ventral fins

and lobes of the tail rather long ; the sides of the tail

with a keel ; and the mouth destitute of teeth. The

species alluded to is

The King-fish or Opah (L. guttatus}. This is a

very discursive fish, being found in the Atlantic and
the Pacific ; and in many latitudes, especially in the

former. It is a common fish on some parts of the

west of Africa, and it also appears as far to the north

as the coast of Norway. On the British coasts it

has hitherto appeared so indiscriminately in various

places, that one cannot say that it comes from any
particular direction, although the south and west may
be set down as the coasts upon which it is most likely
to be found.

It gets its royal name from the beauty of its colours,
which are certainly as rich as one can well imagine.
The upper parts, when seen with little reflection of

light, are of a greenish colour ; but as the position is

shifted, there come out rich metallic reflections of

purple and gold. The under part is greenish yellow,
into which the richer colours of the upper part fade

gradually, and the metallic reflections become less

brilliant as this colour gets pale. Along the sides,

both above the lateral line and below it, there are

round spots of white, very well defined in their out-

lines. The fins are rich vermilion red, and the irides

scarlet. The body, seen in profile, is of an oval form,
or rather composed of two similar symmetrical curves,
which meet in a blunted angle at the snout, and ap-

proach each other at the base of the tail, where
the depth is not great. The greatest depth of the

body is in advance of the middle of the length, and
measures about half as much. The lateral line is

much curved, rising near to the dorsal fin, opposite
its base, and again descending toward the upper
edge of the gill-cover. The fish is of huge size

and weight, one specimen having occurred in this

country measuring four feet and a half in length,
and weighing one hundred and forty pounds.

Equula is the next sub-genu? into which Zeus has

been divided. They have only one dorsal fin, but

that contains many rays, and the anterior ones are

often very elevated. The body is compressed, and
the upper and underlines are toothed in many of the

species. The muzzle in all is protractile, and some of
them are said to make use of it in capturing the small
fishes and other little animals upon which they feed.

They lie in a state of repose, with the muzzle drawn
in to the utmost that it admits of, and when the pre\

r

comes within their reach, they shut the muzzle at it,

and seize it with great accuracy. The species are

numerous, generally of small size, and most of them
inhabit the Indian seas.

Mene have the muzzle formed like Equula, but
differ from them in many other respects. They have
the body still more compressed, and the back nearly
straight, which gives the outline of the under part a

very great degree of curvature ; and the position of
the shoulder bone and the cavity of the body, throw
the abdominal fins in advance of the pectorals. There
is but one known species, a native of the Indian and
Chinese seas. It is of a fine silvery colour, with

black spots on the back.

STROMATEUS. These fishes have the compressed
form of the genus Zeus, but the muzzle is blunt and
not protractile, and their teeth, which are very small,
are in a single row. The spinous rays of the dorsal

are nearly concealed in the anterior margins ; they
have no ventral fins. They admit of subdivision into

numerous genera. The greater part of them inhabit

the warm seas, though there are some in those of

Europe, which, however, are too rarely seen for hav-

ing any thing like a popular history.
KURTCS Hunch-back. These resemble the last

mentioned genus in many points ; but they have also

many peculiarities. Their dorsal is much lower ;

their ventrals are large ; and their anal long ; the
scales upon them are so minute, that they cannot be
seen till the gelatinous parts shrink on drying the

skin ; they have a spine on the under part between
the ventrals, and little sharp horns in advance of the

dorsal, and a crooked spine immediately in front.

They have a cavity formed by rays of the rib under
the spinal column, in which the air-vessel is lodged.
The typical genus is Kurtus cornutns of India ; so

called from a sort of horn, which occupies the place
of the front cartilaginous projection in advance of the

dorsal. This species feeds upon Crustacea and shell-

ed rnollusca. In point of colour it is a very beauti-

ful fish. The scales have a silvery lustre more per-

fectly metallic than is to.be found in almost any other

fish ; and this is set off by fine contrasts. The pec-
toral fins are metallic golden yellow, bordered with
red ; the other fins are yellow with black borders,
and having little metallic lustre.

CORYPH^ENA is the last genus of the mackarel fa-

mily which contains many species, most of them in-

habitants of the warm seas ; many of them fishes of

large size and great beauty, and all of them possess-

ing in a high degree that muscular power which is

characteristic of the family. Some notice of the sub-

genera, and also of the leading species, will be found
in the article CORYPHENE ; so that it only remains
to notice one species which claims to be a British

fish, though a very rare one. This species is

The Black Fish (Centralophus pompilits). The cha-
racters of this genus are : no teeth on the palate, and
those in the jaws very small ; a single dorsal, rising
at some distance behind the occiput, and long, but not

very high ; no spines in front of the dorsal or the



630

anal ; and the body covered with small scales. Only
a few specimens are mentioned as having occurred in

the British seas, and all in the west of Cornwall.

They have been of different sizes, some only fifteen

inches in length, and others two feet eight, the latter

weighing nearly fourteen pounds. The skin of this

fish is very tough and strong, and can be taken off

like that of an eel. The flesh is of very superior qua-

lity. The snout is blunt and rounded; the gape
small ; the teeth very fine ; the tongue large ; nos-

trils double, and that nearest the eye the largest ;

the eye bright and prominent ; the head flattened on
the upper part ; gills with five rays ; body compress-
ed, wilh the base of the dorsal fin on a ridge ; the

base of the dorsal about half the length of the fish ;

pectoral fins pointed ; ventral confined by a mem-
brane ; tail forked. The whole body black, scarcely

lighter on the belly, and very intense on the fins.

The colour fades to blue, however, after the fish has

been for some time out of the water. This disposi-
tion to change in the colour, has occasioned some

perplexity in the description of the fish. In warmer
seas it has a fine play of irridescent colours, which

pass off, however, as the fish dies. These glosses of

colour are common to the whole mackerel family,
but they are more conspicuous in the Coryphenes
than in any of the others. They are probably con-

nected with the energy of the principle of life in these

fishes, and the powerful influence which, considering
how near the surface they swim, the sun must have

upon them ; but this connection between energy of

life and play of colour, though a very curious sub-

ject, is one which has not been as yet much investi-

gated.
The black fish is very swift and powerful in the

water. One taken in a salmon net at East Looe in

1830, showed great power of action, and would have
dashed its way through a net of weaker structure.

What may be the numbers of this species in the sea,

we have no means of ascertaining ; but from the size

which they attain, and the very superior quality of

their flesh, it were very desirable to find out their

haunts, if they do congregate in numbers in any part
of our seas. It follows, of course, from the energy of

their characters, that they are very rapacious ; and it

has been ascertained that they are miscellaneous in

their feeding, eating not only small fishes and mol-

lusca, but even sea-weed. Thus, if the places where

they are in numbers could be ascertained, they could

be easily taken with hook and line.

Such is a very abridged outline of the mackerel

family, especially of such members of it as are found
on the British shores ; the full illustration would de-

mand a separate work exclusively devoted to the

subject ; and, readily as most of the species show
themselves, much remains to be done before such a

work could be made worthy of its subject.
SCORPIO (Linnaeus). A genus (or rather

SCORPJONID^:, Leach, a family) of arachnidous in-

sects, belonging to the order Polymerosomata, Leach,
or Pedipalpi, Latreille (see ARACHNIDA), having the

abdomen attached by its entire breadth to the thorax,
furnished on the under side with two moveable comb-
like plates, and terminated by an elongated and knot-

ted tail, the extremity of which is armed with a curved
and very acute sting. The breathing pores are eisrht

in number, arranged four on each side along the

belly ; the arms (or palpi, very greatly developed)
are of very large size, serving as instruments of

SCORPIO.
prehension, and terminated by a large claw. The

legs are eight in number, of moderate size, and
much larger than the palpi. The eyes are eight in

number, three on each side of the thorax, and two
on the back. The "

antennae-pincers
"
are terminated

by two fingers, one of which is moveable. The
abdomen (including the tail) is composed of twelve

segments. The use of the curious comb-like appen-
dages has not yet been determined.

The scorpion is one of the most renowned amongst
the obnoxious of the insect tribes. Fortunately lor

our country no species is found amongst us, although
in Germany, and several other parts of Europe, it is

too well known. This exemption is consequent upon
our northern climates, since it is chiefly in tropical, or

at least in hot regions of both hemispheres, that the

various species are found, and in the former they occa-

sionally attain a very large size. They reside on the

ground in sandy districts, and hide themselves by day
under stones,logs of wood, &c., especially in dark places,
and often in houses. They run very quickly, and,

when alarmed, throw their tail over the back, twist-

ing it about in every direction, and using it both as

an offensive and defensive weapon. They make use

of their claws to la}' hold of insects upon which they
feed, and which generally consist of ground-beetles,

cockroaches, &c., which they first wound with their

sting, and then convey to their mouth. They are

also especially fond of the eggs of spiders and other

insects. They propagate in some localities so quickly
as to become a constant cause of dread, even occa-

sionally compelling the inhabitants to quit their

abodes. These animals were well known to the

ancients, and the zodiacal constellation of the

Scorpion will convince us that a knowledge of these

creatures must be attributed to the earliest periods
of science. In the Egyptian mythology they are

represented as the symbol of the genius of evil.

Pliny has collected all the fables which ignorance
and superstition combined had attributed to these

creatures, and on the authority of Apollodorus he

distinguished nine species. Nicander added another,

and detailed the supposed medical virtues of the

animal. The existence of scorpions with two tails

is not entirely fabulous, since there exists in the

Museum at Paris a specimen (a monstrosity, of

course) in which this singularity of malformation is

exhibited. The winged scorpions which Megasthenes
stated that he discovered in India, and which were

affirmed to be of a very large size, were in all proba-

bility nothing else than some large Phasma, or

perhaps one of the gigantic exotic Nepidcc.
In France the Scorpio Eurvpceus appears about

the forty-fourth degree of latitude, in that zone where

the almond tree and pomegranate are capable of

cultivation, and nearly equal with the most northern

limits of the olive.

There are few animals more obnoxious than the

scorpion, especially in tropical climates, where it

often attains to a very large size. In Batavia, where

they are stated to attain the length of twelve inches,

there is no removing any piece of furniture without

the utmost danger of being stung by them. Bosnian

assures us that along the Gold Coast they are often

found larger than a lobster, and that their sting is

inevitably fatal. In Europe, however, they are by
no means so large, so venomous, or so numerous.

The general size of the European scorpion does not

exceed two or three inches. Maupertuis, who made
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several experiments on this species, found it by no
means so invariably dangerous as had til! then been

represented. He provoked one of them to sting a

dog iu three places of the belly, and in about an hour
afterwards the poor animal was greatly swollen, and
became very sick. Afterwards it fell into convul-

sions, bit the ground, dragged itself along on its fore

feet, and at last died, five hours after being stung.
It was not partially swollen round the place which
was wounded, as is usual after the sting of a wasp ;

but the whole body was sufflated, and there appeared
only a red spot on the places where it had been

stung. The experiment was, however, repeated upon
another dog, even with aggravated cruelty, yet the

dog seemed in no way affected, howling only a little

when stung, and without showing the smallest symptom
of pain. The same experiment was also tried by fresh

scorpions upon seven other dogs and three hens,
but not the smallest deadly symptom was seen to

ensue. Hence it is evident, that although, in the

majority of cases, the sting of this insect may not be

greater than that of a wasp or hornet, yet, in certain

cases, and under certain unknown circumstances,
either connected with the state of the animal stung, or

of the scorpion itself, a far greater efficiency is given
to the sting.
The scorpions of tropical climates being much

larger than the former, are probably much more
venomous. Helbegius, however, who resided many
years in the East, asserts that he was often stung by
the scorpion, and never received any material injury
from the wound ; a painful tumour, however, generally

ensuing. Seba, Moore, and Bosnian, however, state

that, unless speedily relieved, the wound becomes
fatal. The Scorpio occitanus of Latreille, found in

the south of Europe, Barbary, &c., has been experi-
mented upon by Dr. Maccari, who allowed it to

sting himself, and which produced alarming and

painful symptoms. Moreover, the venom appears to

be more active in proportion to the increased age of

the animal. Volatile alkali, applied both internally
and externally, is employed as a serviceable remedy.
The Persians use, for curing the sting of the Scorpio
australis, Limutus, which they call Agrab, and the

Indians Gargonali, scarification and quicklime ; others

make use of oil, in which several of these creatures

have been steeped ; and others bruise the scorpion,
and apply it to the wound.

It has been a vulgar notion^that a scorpion
enclosed in a circular space by burning charcoal,
would sting itself to death. Maupertuis, however,
and, more recently, M. Guerin, have combated this

idea, observing, that in such cases the scorpion only
runs about in a very unquiet state, and is at last

killed by the heat. The Count de Senneville is,

however, stated by Latreille to have made the same

experiment in the presence of a great number of

persons, and the result has always been the death of

the scorpion, produced by stinging itself. It is certain

that their stings are sufficient to destroy their com-

panions ; for Maupertuis confined about a hundred
of them in the same glass, and they soon came into

contact with one another. When they began to

exert all their rage in mutual destruction, there was

nothing to be seen but universal carnage, so that in a
few days there only remained fourteen, which had
killed and devoured all the rest ; and on certain

occasions their malignity is extended even to their

offspring. The female brings forth her young alive,

and of the same form as herself, varying in numbers
from twenty to forty ; and Maupertuis states, that

having enclosed a female in a glass vessel, she was
seen to devour her young as fast as they were
excluded, one only escaping by taking refuge upon
the back of its parent ; and this soon after revenged
the death of its brethren, by killing the old one in its

turn. Ordinarily, however, the female is much more
solicitous concerning her offspring, bearing them about
for several days upfcn her back, seldom quitting her

retreat, and tending them for the space of a month,

by which time they are sufficiently strong to take
care of themselves. They shed their skins annually,
and are not enabled to reproduce their species until

they are two years old.

The species of this family are numerous. Herbst
has published a good monograph of them, with
coloured figures. Dr. Leach has divided them into

two genera ; Scorpio, having only six eyes, of which
the Scorpio Europans is the type ; and Buthus,

having eight eyes, of which the scorpion of Mauper-
tuis (Scorp. occitanus of Amoreux) is the type. The
former species does not exceed an inch in length, is

of a black brown colour, the legs being fulvous, and
the combs having nine teeth.

SCORPION-FLY. See PANORPA.
SCORPION (Water). See NEPA.
SCORPIURUS (Linnaeus). A curious genus of

annuals, bearing diadelphous flowers, and belonging
to LeguminoscB. They are cultivated for the gro-

tesque shape of their pods, which bear a strong
resemblance to caterpillars.
SCORZONERA. A genus of perennial herbs,

known in English lists by the name of viper's-grass.

They bear composite flowers, and one of the species,
S. hispanica, is cultivated for its roots, which are con-
sidered a dainty.
SCROPHULARIN^E. A rather extensive na-

tural order, containing fifty-nine genera, and above
five hundred and fifty species. A great part of Lin-

nous's Didynamia angiosperma is found in this order ;

capsular fruit and didynamous stamens being among
the most obvious characteristics of the order. The

genera are herbaceous (rarely shrubby) plants
with round or square stems ; the leaves are simple
and without stipules, sitting, or with footstalks, and
sometimes decurrent; in situation opposite or whorled,
seldom alternate.

The enflorescence is variable, axillary or united,

usually spicate, racemose, or in panicles ; the calyx
is free and persistent ; the corolla hypogynous, often

bilabiate, personate, and deciduous ; the stamens
are definite ( two to four ), didynamous, rarely

equal, exserted from the tube of the corolla ; the fila-

ments are free, and the anthers two-celled ; the

germen is formed of two carpels, the style one, and
the stigma obtuse. The fruit is capsular and dehis-

cent, two-celled, and from two to four valved. This

order is divided into two sections ; the first includes

those genera which have four anther-bearing stamens,
and the second those genera which have only two

anther-bearing stamens.

SCURVY-GRASS is the Cochlcaria afficinalis of

Linnaeus, a medical plant found wild on the sea-shores

of Britain, and belonging to Cruciferce.
SCUTELLARIA (Linnaeus). A pretty extensive

genus of herbaceous perennials, natives of many dif-

ferent parts of the world. They belong to the first

order of Didynamia, and to the natural order Labiate.
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The greater part are hardy, and when brought into

the garden are planted in the open borders.

SCUTELLERA (Lamarck; TETYRA, Fabricius).
An extensive genus of hemipterous insects, belonging
to the suborder Heteroplera, and family Pentalomidte,

having, as the generic name implies, the scutellumvery
Targe, and entirely covering the dorsal portion of the
abdomen and the wings. The habits of this group are

similar to to those of the Pcntatomce, Corn, &c. The
species are generally of large size, and often very
brilliantly coloured. They are, for the most part,
exotic. The genus has been much subdivided by
Hahn, Laporte, and Burmeister. The type is the
Cimex maurus of Linnaeus.

SCUTIGERA (Latreille ; CERMATIA, Illiger). A
curious exotic genus of centipedes. See CHILOFODA.
SCYDM^ENUS (Latreille). A genus of minute

coleopterous insects, belonging to the section Pen-

tamera, and constituting the type of the family Scyd-
mcenidcE, in which the antennae are straight, thickened
at the tips ; the maxillary palpi very long and thin ;

elytra covering the entire abdomen, thus differing
from the Pselaphidae, with which they have been sup-

posed to be allied. They are found in moss and in

damp situations. The type is Scydm. Hellwigii of
Latreille. Kunze and Denny have published good
monographs of this curious genus.
SCYLL^EA (Lamarck and other modern authors).

Is a naked mollusc, its body elongated, very much

compressed, convex on its upper side, and provided
with a narrow-channelled foot; the head isdistinct,with
two large ear-shaped tentacula? divided at the external

side ; the mouth opens with two longitudinal lips,

armed with a pair of very large semilunar lateral

teeth ; the organs of respiration are in the form of

little tufts irregularly disposed on the appendages of

the skin. Only one species is at present known, and
it is extremely common in the Atlantic Ocean.
SCYLLARUS (Fabricius). A genus of macrou-

rous decapod Crustacea, probably constituting the type
of a distinct family, having the body very broad and
flattened in front, and the lateral antennae converted
into a large flattened and horizontal crest on each

side, with the sides deeply notched ; the legs are all

simple, the anterior not' being formed into a claw as

in the majority of the crabs and lobsters. These curious

Crustacea are found in the ocean of tropical and
moderate latitudes, where they burrow in the bottom
of the sea, whence they come forth when the sea is

calm in search of their prey. They swim with a

leaping motion. They are eaten as shell-fish on the

southern shores of France, and the flesh of Scyllarus
orientalis is said to equal that of our choicest lobster.

The type is the Cancer arctus of Linna?us. There are

a considerable number of species.
SEAFORTHIA (Dr. Brown). S. elegans \s a

New Holland palm, introduced to our collections

in 1822, and thrives in light sandy loam and heath
mould.
SEAL (PnocA or rather PHOCID.E, the seal

family, as they admit of division into many sections,

sufficiently distinguished from each other for being
accounted separate genera). A very numerous

family of aquatic mammalia, breathing air like the

rest of the class and having warm blood, capable of

living on land, where they often resort for the pur-

pose of reposing, or basking themselves in the sun,
but having their principal habitat in the water, and
their bodies adapted for motion in that element rather

than upon the land. Considered as regards their

structure, their principal habitat, and their motions,

they hold a place intermediate between the land

mammalia and the Cetacece, or whales. As they have
all the three kinds of teeth, they, in this part of their

structure, resemble the land carnivora, and they have
not a little of the sagacity and research which cha-

racterise, these animals. Cuvier has, accordingly,

placed them along with the morces, as the last group
of the placental carnivora, and immediately preceding
the marsupial animals. Perhaps it may ultimately
be found, that their characters are sufficiently distinct

from those of all the other mammalia, to entitle them
to rank as a separate order ; but their place in the

system is a matter of minor importance, so that the

animals themselves are properly understood.

The members of the seal family are among the

most numerous of all mammalia that attain any
thing like an equal size ; and the herds of bisons,

antelopes, and other ruminating animals which con-

gregate in numbers, are really nothing to those of the

seal?. On some parts of the British coasts, especially
the more northern ones, they are plentiful ; but in

other places they literally swarm. Estuaries and straits

are their favourite grounds, evidently because the

fishes, which are more dispersed in the open seas,

congregate in greater numbers in the currents of

these narrow places. The fishes not only congre-

gate there in passing from the one sea to the other,

but they are generally more plentiful in such places
as constant residents. The reason is obvious : those

small animals upon which such fishes as do not

eat other fishes feed, are most abundant in the runs

of water in these places ; and this, of course, brings
both the fishes which teed upon the small matters,
and those which feed upon the fishes that do. In

the British Islands for instance, seals are most abund-
ant in the streams, and the friths or straits between
the islands

; and they give the preference to places
where there are rocks surrounded by the water, banks

alternately covered and exposed, and lonely and
covered shores. Not that they are timid animals,
for though very watchful, they are not timid ; but

they love places where they can enjoy themselves in

the sun or in the air, and get quickly into the water

in case of any alarm. We have mentioned that they

sleep on the banks, but they are never all asleep at

the same time. There are always sentinels ; and
when they give the alarm, the whole shuffle into the

water as fast as they can. Sounds appear to alarm

them more than sights do ; for one may row or sail

close to the place where dozens of them are basking
without any notice being taken ; but, if a shout is

set up, they are instantly in motion. A very cruel

mode of capturing them, founded on this, is, or at

least at one time was, practised on some of the rocky
shores of Britain. The places where this dry-land

fishing was carried on, were generally those where a

steep but not very high breast of rocks ran in the

middle of a beach, towards which it sloped at both

ends. The seals, when they came to bask, shuffled

up the sloping ends of the rock, and then lay upon
the top in considerable numbers. The breast of the

rock was set with large sharp pointed hooks, which

were the traps for the seals. A man came as near

to the rock as he could come without alarming them,
and fired a musket, at the report of which, they
scrambled over the breast of the rock, in order to

reach the water, and numbers of them were taken on
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the hooks ; from which the people removed their

lacerated bodies at their leisure.

But though seals have long been familiar to the

inhabitants of the coasts of most countries, their

natural history was long exceedingly obscure, and

still is so in many respects ; and the species, which are

naturally numerous, have been rendered still more so

by the description of them from single museum

specimens ; in which the same species was often

described as if it had been many, in consequence of

the variations of colour, from age, place, and season.

Indeed a seal, immediately out of the water, is not

of the same colour as one which has been exposed to

the air till it is completely dry ; arid in the former

state, the shade of colour depends a good deal on
the position of the light in which the animal is seen.

In endeavouring- to class them, we must therefore

leave colour out of the question, and attend to differ-

ences of structure only. The most obvious structural

difference, is the presence or the absence of external

ears ; and accordingly, this has been taken as the

foundation of two sub-genera, the name P/ioca, seal,

being restricted to those which have no external ears ;

and the name Ota.iia, eared-seal, given to those that

have them. It does not appear, hosvever, that any
thing important can be founded on this external dis-

tinction ; for, as we have said, the common seal of

our own shores hears very well, and it belongs to

the division which have not external ears.

The different lengths of the muzzle have also been
made grounds of distinction ; and probably, with

better reason than the presence or absence of the

external conchse of the earS ; but still the differences

of habit which depend on the peculiar development
of this part, have not been ascertained, and therefore,

it can be regarded as little else than a part of the

detached description of the species.
The teeth vary a good deal ; but then the varia-

tion is so gradual that it is not easily made the ground
of a clear distinction, which shall carry a difference

of habit along with it ; and without this as its

natural distinction, is of very little value.

All the members of the seal family have the three

kinds of teeth, incisors, canines, and cheek teeth,

but the cheek teeth can in no instance be considered

grinders. Their crowns always consist of tubercles

more or less developed and separated from each

other, and never have a grinding surface, or one so

well calculated for bruising, as the tuberculated

teeth of the land carnivora. The canines, too, though
large and powerful, are not so completely wounding
or killing teeth as those of the land animals ; they
have the curvation backwards more sudden and nearer

the point, and thus they have a great deal of the

character of prehensile instruments. In some the

incisors are six in the upper jaw, and four in the

under ; in others there are six above and only two

below, and in others, again, there are four in each

jaw. The canines are two in each jaw, and never

wanting in any of the species. The cheek teeth are

sometimes four in each side of each jaw, sometimes
live below and six above, and sometimes six in both.

There is another distinction of the teeth which is

probably of more importance than any of these ; and
that is the form of the roots, though the differences

in this respect are generally accompanied with dif-

ferences in the crowns. In those which have the

crowns most trenchant, or with the tubercles most

completely developed and detached at their points,

there are generally several roots or fangs : while in

those that have the crowns more simple, there is,

generally speaking, only one root. The chief differ-

ence in the habits supposed to be connected with this

difference in the general character of the teeth, is

that the trenchant teeth with several roots indicate

more of a terrestrial habit, or nature, at all events,
and those with the single rooted teeth more of an

aquatic one.

But, notwithstanding these slight distinctions in

the form of the teeth, the food and manner of feed-

ing in the seals are very much alike in all the species.
It has been said that some of them eat the more
succulent kinds of sea-weed, which may be true, as

some fishes which feed generally upon animal sub-

stances do the same. But there is little doubt that

the staple food of the seals is fish, captured alive in

the free waters, an operation in which they are very

expert, as any one may see, who chances to observe
seals hunting salmon, when the latter are on their

march upward in the estuary of a river.

M. F. Cuvier has investigated the anatomical

structure of the seals with very great attention, and
in as far as classification can be founded on that, his

divisions appear to be unexceptionable. But it must
be admitted that every classification of this kind is

in its very nature imperfect, as it does not reach the

habits of the animals, which of course can be studied

only in living nature. In this, comparatively little

has been done ; for though seals are objects of no
small commercial interest in the higher latitudes both

of the northern hemispheres and of the southern,
those who go to capture them pay no further atten-

tion to them than endeavouring to kill the greater

part of their numbers, which are all valuable for the

quantity and quality of their oil, and the use of their

skins as leather or as fur.

He makes seven subgenera of the trenus Phoca ;

and the characters of these are pretty well defined,

though it is not always easy to adapt the species to

them. These subgenera are Calocephalus, Sleno-

rhyncua, Pelagius, Stemmatopus, Macrorhinus, Arcto-

cephahts and Platyrhyncus.
CALOCEPHALUS. These have the cheek teeth

with one large point in the middle of the crown, with

one small one in advance of it, and two still smaller

in the rear. The cranium is enlarged and rounded
at the sides, and flat on the top, and only has a few

rugosities in place of an occipital crest. The teeth

are, in the upper jaw, three, four or six incisors, two

canines, and ten cheek teeth, or five on each side,

and in the lower jaw, four incisors, two canines, and
two cheek teeth. Almost the whole of this group
are inhabitants of the European seas, and the north

part of the Atlantic, and the higher the latitude they
are the more numerous. Jan Mayen and the other

small islands near the polar sea literally swarm with

them, and in the season ship-loads of them are caught
in a very short time. The species of this section

differ considerably from each oilier in appearance,
but there is much similarity in the habits of the whole

of them. The membranous sides of their feet are not

extended beyond the points of the toes on the hind

feet, and not so far on the fore ones. The toes gra-

dually diminish in length to the inner one, and the

outer ones on the hind feet are considerably larger
than the others. From this, arid also from the posi-
tion of these feet, and their being of the same length
as the tail, properly so called, they have the same
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appearance as if all the three formed a broad swim-

ming tail with its action upwards and downwards in

the vertical plane. And, as a swimming apparatus
the three have more varied motion than if they alto-

gether formed one lobe. As each of the three parts
has its separate articulation of bones and apparel of

muscles, it can of course move independently of the

others, and yet all the three can act in concert when-
ever the necessity of the animal requires such a

motion. From this compound structure of their

principal swimming apparatus, the seals have far

more command of themselves in the water than the

fishes or the Cetacca, in both of which the swimming
organ, though differently formed in the different

species, is single. In merely forward motion, the

advantages of the compound apparatus are not felt ;

and, on a stretch, both fishes and Cetacea can swim
faster than seals ; but the seals can sport about in

all directions in the water in a manner which no fish

or whale can ; for motion in every possible direction

appears to be equally easy to them.
Their eye, which appears to be the organ of

sense upon which they have their chief dependence
when in the water, is adapted to this varied power of

motion. There are some peculiar modifications in

the general structure of the eye, which we can better

explain when we come to speak of the organisation
of the family generally ; but we may mention that

there is great muscular power in the iris of the eye ;

that the pupil expands to a broad disc when the

light is very faint, and that it contracts toward a

vertical line, as in the eye of the cat, when the light
falls strongly upon it. From this structure in action,

we may suppose that the seals chiefly ascend or

descend upon the fishes that form their subsistence.

All this section of the family, and they are the only
ones of the manners of which we know almost any
thing, are very sagacious animals, cautious in case

of danger, but easily tamed, and capable of play-
fulness and attachment, which is inferior only to that

of the dog.
STENORHYNCUS. This section are distinguished by

the great elongation and the slenderness of the muzzle,
which is the foundation of the name. Their cheek
teeth have one prominent point in the middle of a

conical form and curved backwards, and there is a
smaller point in advance of this, and another in the

rear, which are also rounded in these sections, and

separated from the others by notches so deep that,

seen sideways, each has the appearance of being
three separate teeth. These teeth have only single

roots, the claws on the toes are very small, and alto-

gether the animals have a much more aquatic air

about them than the common seal.

PKLAGIUS. This division have the muzzle elon-

gated, but very much enlarged toward the extremity,
and the profile of the forehead is very much arched.

The upper incisive teeth have furrows or grooves
across their crowns, but the under ones are simple.
The cheek teeth are thick and conical, with only

very small tubercles in front and rear of the main

point of the teeth. The claws on the hind feet are

sometimes altogether wanting. They have no exter-

nal concha to the ear ; and, as is the case with the

common seal, the females have four mammae on the

belly.
STEMMATOPUS. Only one species is known as

belonging to this division of the family, the mitred

seal or crested seal of authors. Its most remarkable

external character is a membranous appendage to the

upper part
of the head, which is credible at the plea-

sure ot the animal. The cheek teeth are flat and

broad, and have only a single root to each. They
enter but a little way into the gums, and have their

crowns striated rather than formed into tubercles.

Their brain is large and well developed ; they have
no external ears ; their muzzle is straight and blunt

at the extremity ; and their tongues, like those of the

common seals, are short and cleft at the points.
MACRORHINUS. This section, like the preceding

one, differs much from the common seal, especially in

the teeth. They have the fore teeth conical and
inclined backwards in the same way as the canines,

only they are smaller in size. The roots of the cheek
teeth are simple, and much broader than the crowns,
which make them have something the appearance of

nipples projecting from the central part of the root.

Some of the species are the sea elephants of authors.

ARCTOCEPHALUS. These, as the name implies,
have the head formed something like that of a bear, and

they have on this account been called sea-bears ; but

the name is improper, as the animals have nothing in

common with bears properly so called, whether of

the sea or of the land. They have the head flattened,

the muzzle narrowed, the four middle incisors of the

upper jaw divided by a deep furrow in the top, and
the under ones with a sort of ridge in the front and
the rear. The cheek teeth have single roots, upon
which the crowns appear only as tubercles on the

tops of the roots ; of these there are three, the middle

are the largest, and the others very small. The fore

legs are placed far backwards : the webs of the hind

feet are longer than the toes, and terminate in five

lobes. Only one species is known.

PLATYRHYNCUS. These have the head much arched

and elevated, and the muzzle flattened. Their in-

cisive teeth are pointed, and the hinder tubercle upon
the cheek teeth is wanting. In other respects they

very much resemble the members of the preceding

genus. They have been called sea-lions, which is of

course as incorrect as the names of land animals

which have been given to some of the others.

Such are the subdivisions of the seals according
to the careful observations made upon them by F.

Cuvier, but so little is known of some of the species,
that no arrangement can be any thing like perfect.
We shall now proceed to say something of the gene-
ral structure.

The seal family occupy so very peculiar a place in

the system of nature and occur in such numbers,
that a knowledge of their structure becomes a very
desirable, and indeed an indispensable, matter. In

respect of their locality and their habits, they are

neither sea animals nor land animals ; for they are

equally fitted for making both their habitation. They
are not amphibia in the full sense of the word, that

is, they are not capable of carrying on all the func-

tions of life equally in the land and the sea, in the

air and in the water. If we take this view of them,

they may be said to be incapable of living wholly in

either. They must breathe the free air, as is the

case with all animals which have lungs ; and although
it is not necessary that they should come to the land

to breaihe, they must rise to the surface of the water

always when they perform that operation. On the

other hand, they are quite incapable of finding their

food on the land, or in the air, because they are so

completely and exclusively formed for swimming that
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they cannot so move upon the land as to be able to

catch a single article of food there.

The other flesh-eating mammalia which they re-

semble the most are the otters ;
but still there are

great differences between them. The otters are truly
and properly land animals, which hunt in the water

for the principal part of their food, but they always

bring it to the land to be eaten ; and upon emergency
they can find the whole of their food upon the land,

and are in the habitual practice of so rinding part of

it. The seals, on the other hand, always eat their

food in the water, as well as catch it there ; and

though they corne on land occasionally, they make
no nests, burrows, or other dwellings upon it, as is

done by all animals which claim the land as their

habitual and proper home. The females suckle their

young upon land, and it is understood that, generally
at least, they bring them forth in the caves just by
the margin of the waters ; but even there the bare

rock or beach is the only nest which they require.
In order to fit them for their aquatic mode of

life, they can do with less frequent breathing than

any of the other mammalia, the whales themselves

perhaps not excepted. For a long time it was sup-

posed, and the popularity of Buffon's writings tended
not a little to extend and prolong the erroneous sup-

position, that in the seals the foramen ovalc, or inter-

nal communication between the chambers of the

heart, which is open in the foetus of most if not all of

the mammalia, remained open through life ; and that,

by means of this foramen, they could carry on the

circulation of the blood without breathing. There
were two mistakes in this matter, one of them struc-

tural and the other physiological, and both of rather

a curious nature. In the first place, the foramen does
not remain open, and in the second place, though it

did, that would not enable the circulation to go on in

a healthful manner. We can draw no analogy from

the fcetus in utcro, as to the economy of the animal

after it is born and thrown wholly upon the action of

its own system. The blood of the foetus may circu-

late any way, because the fetus does not aerate its

own blood. That operation is performed before

the placental nourishment enters the body of the

foetus ; and thus, though there is a circulation in the

systematic arteries and veins, there is none in the

pulmonic. But when the umbilical cord is divided,

and the animal has to find air for its own blood, the

case is very different ; and though blood were to pass
from artery to vein, or from vein to artery through
the foramen ovale, that would no more alter its cha-

racter than passing in or out at a door allers the cha-

racter of a man. Cuvier is of opinion that a pretty

large venous cavity, which is found in the liver of the

seals, enables them to continue longer without breath-

ing ; and though we know not in which way the

blood may be treasured up there, yet it is not impos-
sible that the portion of the blood which is unfit for

the purposes of life, until the air has acted upon it,

may be stored up in this. At all events, the seals

can remain much longer under water without coming
up to breathe than one would readily suppose to be
the case with animals of common energy, if there

were not some peculiar apparatus or modification in

their circulation. But what this modification may be
is another matter, and one upon which it is by no
means easy to get direct information : only we may
rest assured that it is not because the foramen ovale

remains open.

True to its compound habits, the seal is an animal
of compound structure, or, at all events, of compound
appearance. The form of its body still retains much
of that of the land animal, while the shape and the

organs of motion adapt it for the water. The cover-

ing of the body is also that of a land animal, and not

of a, fish, or even of a whale. All the seals are cover-

ed with hair ; sometimes the greater part of it is hard
or bristly, but laid smoothly on the skin, and having
a polished or shining appearance. This hair is, ge-

nerally speaking, more or less flattened, and tapering
to the point. It gets wetted, as is proved by the fact

of the difference of colour when immediately out of

the water, and after being some time on land ; but

it has no tendency to get in any way twined or mat-

ted by the water, neither does it take such a hold on
the water, as in any way to impede the motion of the

animal. Besides this, many of the seals have the

body under the long and shining hair covered with

very close, soft, and delicate fur, which is often used

for ornamental purposes, and has this advantage over

the fur of land animals, that it is much less injured

by getting wet.

The arms and fore-arms of the seal are very short,

and wholly concealed under the skin of the shoulder

and breast ; and the fingers, which are five in num-

ber, are united by membrane into a sort of paw or

paddle, which is of considerable use to the animal in

swimming, and their chief organ of motion when

they shuffle along upon land. The hind legs are

still more concealed, and have less of independent
motion than the fore ones ; but the toes are more

webbed, and they are altogether more efficient in

swimming. The motion of the seal along the beach

is, in fact, a swimming motion ; the paws strike back-

wards, instead of being planted like those of a walk-

ing animal. Thus, when the seal moves along a

stony beach, the backward stroke of the paws
often throws the stones to some distance behind ;

and this has given vise to the vulgar notion that the

seal retreats like a Parthian, discharging its missiles

on the enemy. Whatever may have been the fact

in the case of the Parthians, this throwing of stones

and gravel behind it is not intentional on the part of

the seal. Indeed it is a disadvantage ; for all the

effort which is spent in throwing the stones is lost to

the animal in making its way ; and if one wishes to

capture a seal upon land, stony and shingly places are

those in which the attempt is most likely to prove
successful. It is but very seldom, however, that a

seal can be taken in this manner ; for it is so vigilant,

and generally so near the water, that it is launched

before one can come up with it. The adventure of

Captain Macintyre and the Phoca in Scott's
" An-

tiquary," the mention of which was so annoying to

the pride of the soldier, is extremely well told ; but

as a real occurrence, is not the most likely, though,
if the passage of a seal to the water is interrupted in

the way there represented, there is little doubt that

it would show fight, and readily wrench a stick out of

the hand of its assailant, and make off with it to the

water, as there stated.

The skeleton of the seal resembles that of the

land mammalia much more than their external shape
would lead us to suppose. The size of the brain de-

mands a corresponding capacity of- the cranium. In

the spinal column, the spinous processes are much
shorter than they are in land mammalia, as much less

motion in the parts of the spine is required than in
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animals which have much action in walking, running,
and leaping. The ribs are fifteen on each side, ten

true ones, and five false. The sternum is made up
of eight pieces of bone nearly straight, and the last

one longer than any of the others. The neck of

course has the normal number of seven vertebra
;

and there are fifteen dorsal ones for the articulation

of the ribs. There are five lumbar vertebrae, with

very short processes, four sacral ones, and twelve

caudal. The pelvis is long and straight, and the os

pubis is articulated in nearly the same manner as in

man. There are no clavicles, so that the animals

have no cross motion of the fore paws, and cannot
use them as claspers in the way that they are used

by the whale. The head of the humerus is well

formed, and that bone itself is longer than the cor-

responding bone of the posterior extremity. The
bones of the fore-arm are very dark, and the carpus
and tarsus consist each of seven bones.

Of the senses of the seals, it is difficult to speak
with much precision. Their sight is probably the

most acute of the whole, and the one upon which

they have their chief dependence in the finding of

their food. On land they are, as we have already
said, quick of hearing ; but how and to what extent

that sense may serve them under the water it is not

easy to say ; but from the structure of those parts
which are considered as the organs of hearing in

fishes, it is difficult to draw any conclusion as to how
the ear of the seal, being as it is, a quick ear on land,

may be useful to it when under water. We must,

however, just notice the organs.
In respect of the sense which is called touch, and

which appears to be composed of the sensitiveness

of the surface of the body and of the muscular sense

jointly, the seals must be dull. None of their extre-

mities, or indeed any part of their skin, can be looked

upon as the peculiar seat of such a sense ; and sensi-

bility of the skin would be a very inconvenient faculty
in animals which are exposed to so great alternations

of temperature as the seals experience in their ordi-

nary habits. In their transitions from water to land

and the reverse, they do not appear to feel the least

uneasiness ; and in the polar seas they do not appear
to be in the slightest degree affected by the utmost

rigour of the atmosphere, or the most rapid passage
from one extreme of temperature to another. It does

not appear that the hairs upon them are, in the ge-
neral covering of the body, possessed of the same

degree of sensibility as the hairs of land mammalia.

Many naturalists have, however, come to different

conclusions respecting the long bristles, or whiskers,

which are near the mouth. These are, in some of

the species, jointed, or formed with nodosities, some-

thing resembling those of the antennae of some beetles.

They have their roots in a sort of cylindrical capsule
of horny consistency at the bottom, and meeting
there with some small vessels connected with the

muscles, and also with a fine membrane, which lines

the whole of their internal surface ; and the opinion

is, that the bristles are, through the medium of this,

a sort of organs of touch. These bulbous roots of

the bristles, especially in the fine membrane with

which they are lined, are closely connected with

many ramifications of the second principal branch of

the fifth pair of nerves ; and this is another reason,

and rather a powerful one, for concluding that they
are organs of touch : the more so that it is pretty well

ascertained that the whiskers of all land animals

which have such appendages in the form of bristles

are of this description. But still, when the seals are

in the water we cannot suppose that the sensations

communicated by means of their bristles can be very
acute.

The tongue of the seal is much better adapted for

being an organ- of taste. In the common seal it is

about three inches long, and one inch and three

quarters broad at the base. The os hyo'ides, or base

of the tongue, is well formed, and amply supplied
with muscles. In that species, and also in most of

the others, it is cleft at the point, furrowed in the

posterior part, and beset with papillae of different

sizes, which are understood to be the proper organs
of taste.

The sense of smelling is much less perfect than in

the land carnivora ; and to have given this sense in

any very high degree would have been giving a

power which would have been of comparatively little

use to the animals in that part of their personal

economy in which alone senses are required, namely,
the finding of their food. The nostrils are also shut

when the seal is in the water, and there are two
rather powerful muscles which work them ; the one
has its origin in the upper jaw-bone and the bone of

the nose, and, proceeding obliquely downwards, is

inserted in the "
wing," or external and flexible lobe

of the nostril. When it contracts, it of course

distends the opening of the nostril ; and when it

relaxes, it allows that to be closed, so as completely
to exclude the water. The other muscle, which is

considerably thicker and stronger than this one, has

its origin in the upper jaw-bone, near the alveole of

the teeth ; it passes along the substance of the upper
lip, forming a plexus, in which the bulbs of the hairs

of the whiskers are included, and then it is inserted

on the inner surface of the wing of the nostril ; so

that, when it contracts, the nostril is closed with con-
siderable force. It is often said in the books that

there is a valve for closing the nostril of the seal, but

there is no valve save the flexible edge of the nostril

itself, which is worked by its muscles in the manner
that we have described.

Of the hearing of the seals we have already
spoken. Their internal ears have nothing very par-
ticular in their structure, and are tolerably well

developed ; and the presence or the absence of the

external concha, though it of course modifies the

hearing, and the distance at which the animal can

hear, does not appear to be a matter of the very first

importance.

Sight is, as we have said, obviously the leading
sense in these animals, and therefore the eye merits

more of our attention. It is an eye fitted for a
double purpose or action ; that is, it has habitually
to be exercised in the water in the general economy
of the animal ; and it also has to act occasionally in

the air. There is no eye which can be said to have,

upon the whole, to perform both these offices so

equally. The eyes of the whales, though no doubt in

part fitted for seeing in the water, are very secondary
organs in the economy of these animals, as they do
not guide them to their ordinary prey, and cannot do

so, from the particular situation which they have in

the head. The eyes of the otters, also, are used in

the water, but always at small depths, where there \9

abundance of light, and where any terrestrial, or

rather aerial eye, could see perfectly well as long as

its owner could remain below the water. The seals
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have to use the eyes deep in the water, and when
there is very little light, or indeed none, or next to

none, as when the surface is very much roughened,
or covered by ice with snow over it, which last must
exclude the light. Yet the seals do not hybernate at

those times, even in the long night of the arctic

winter ; for they are careful to keep breathing-holes
in the ice, and, while an animal continues to breathe,
it must also eat.

While the eyes of the whales are remarkably small

for the size of the animals, those of the seals are very
large. In this they follow a very general law among
animals, whatever may be the element in which they
live. If they depend chiefly upon the eye, and

especially if they are feeders in the night, or in

places to which little light can come, we invariably
lind that the}' have the eyes very large. This is the

case with owls, and other nocturnal birds, and also

with those nocturnal mammalia which find their

food chiefly by sight. It holds even in the sea. The
surface-fishes usually have the eyes small ; and they

get gradually larger and larger, till, when we come to

those which inhabit the deeps, and yet are active,

feeding upon other fishe?, their eyes are very large,
of which we have an example in the stargazers. It

must not be understood that we mean to say that the

large eye has the sense of vision in greater perfection
than the small eye, for sensation is not a quality of

matter, but a function of life, and therefore the acute-

ness of it has nothing to do with the size of an organ ;

and we find that, in equal lights, if they be strong
ones, the small eye has the better of the large one,

especially in the power of enduring a continued

exposure to the light. But in faint lights the large

eye has a greater field of view, and thus finds the

object more readily than a small one does, and it also

admits more light. The large eyes of the seals,

therefore, are well adapted to the imperfect light in

which they have to find their food.

The eyes are placed very near to each other, and
thus they indicate that the animals follow their prey
upon the forward view, as is done by the nocturnal

quadrumana, which also have the eyes very near to

each other. The form of the eye-ball is nearly sphe-
rical, the vertical diameter in the common seal being
an inch and a half, and the horizontal diameter an
inch and a third. This is in accordance with the

form and actiun of the pupil, which closes to a vertical

line. The sclerotic coat of the eye is composed of a

nbro-cartilaginous membrane of considerable thick-

ness, very hard and firm in the fore part round the

cornea of the eye, and also in the posterior portion,
but soft and rather flexible in the part intermediate

between them. The structure of the coat, which may
be considered as forming the basis of the eye, is

peculiar ; Blumenbach and some others have sup-

posed, and certainly with much probability of being
correct, that the flexibility of the central zone of the

sclerotic admits of an adjustment of the focus of the

eye, by means of which the animal can see equally
well in the water and in the air. The cornea of the

eye is flat, like those of the eyes of most aquatic
animals, there being less distinction of light from a

flat cornea than from a convex one of the same
surface. This cornea is about three quarters of an
inch in diameter, and thicker at the sides than in the

middle. The crystalline lens is spherical, like that

of fishes, and about half an inch in diameter. All the

parts of the eye are, indeed, very well formed, and

the muscles with which it is supplied are of consider-

able power. The lachrymal gland is very small, as

the eye does not require to be lubricated with the

secretion of this gland when the seal is in the water.

From its equal adaptation to the air and the water,

the eye of the seal is an important one by means of

which to study the physiology of eyes generally, but

our limits will not permit us to pursue it farther.

We shall therefore cast just a passing glance on
the geographical distribution of these most curious

animals.

There is no sea on the surface of the globe in which
seals are not to be met with, not in the breadth of

the great oceans indeed between the shores, though
they are capable of taking journeys of considerable

length. They are no where so abundant as on the

shores of the dreary lands in the high latitudes, and
near the margins of the ice ; and in the north they
form an important article in the domestic economy of

the inhabitants of those inhospitable climates. In the

equatorial seas the seals are solitary, or seen at the

most in pairs. In the temperate latitudes they as.

semble in groups, but not in very large numbers ; but

in the high latitudes of both the north and the south,
the herds of them are so numerous, beyond all count-

ing, that the most active fishing can hardly have any
effect in thinning their numbers. Though they are

less known in the high latitudes of the southern hemi-

sphere than in those of the northern, it is probable
that, taking all the longitudes into account, they are

upon the whole more numerous, as they have the

complete range of the parallel, which is not the case

in any latitude of the north. Those of the three

great divisions of the sea are chiefly different from
each other, and they have been employed as the basis

of a popular mode of division, which has the advan-

tage of connecting the species with their habitats,
without any formal description. There are the seals

of the North Atlantic, the seals of the North Pacific,

and the seals of the South Seas ; among which latter

there are of course no longitudinal distinctions, as

there are no lands to separate the seas from each

other, and give them and their productions different

characters, as is the case with the North Atlantic and
the North Pacific, where the great current in the

north parting the former, and the comparatively small

one in the latter, give quite a different character, and

bring the arctic winter farther to the south in the
Pacific than in the Atlantic.

In all the seas in which they are found, the seals

frequent the shores only at a certain season of the

year, and appear to disperse themselves more gene-
rally over the waters during the remaining portion of

it, which is usually much longer than that in which

they throng to the shores. Those of the south resort

chiefly to the dreary and inhospitable isles which lie

off the southern extremity of the American continent,

though they also come in considerable numbers to

the shore, especially the south-west, which is much
broken by inlets of water and little isles with chan-
nels between. The south of Africa is rather warm
for their coming to it in any considerable numbers ;

but they resort in formidable array to the south part
of Australia, and especially to Bass's Strait, where
the islands are favourable for their basking, and fish

are abundant for their food. In the northern seas

they resort to the shores generally in the high lati-

tudes ; but there also they prefer the islands to the

mainland. Among the Aleutian islands, and in all the
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basin which lies between these islands and Beh-

ring's Strait, the seals assemble in vast mul-

titudes ; while those of the North Atlantic seek

both the shores of the northern islands and the bor-

ders of the ice.

When they resort to the land there are some dif-

ferences of habit among them, especially among those

of the south. Some resort to the open sandy beaches ;

others to the rocks which are surrounded by the

water, and others again to the coarse herbage which

often extends to the margin of the water. Fishes are

understood to form the principal food of all the spe-
cies ; but they also eat polypi and other floating

animals, and even sea-birds, such as terns, petrels,
and the smaller gulls, which are usually very plen-
tiful in the great haunts of the seals, and resort to

them for nearly the same purpose as the seals do ;

only they eat the smaller fishes, while the seals pre-
fer the larger ones.

Seals are not easily killed by means of cutting
instruments ; for though the wounds bleed copiously,
the labour of killing them in this way is great, unless

some of the more vital parts are wounded. But the

great development of the brain renders them much
more vulnerable in the head than in any other part ;

and the quickest way of despatching them is by
beating them on the head with heavy clubs. This is

extensively done by the seal-fishers at Jan Mayen,
where the animals are found in such numbers, that

the men can knock them on the head till they are ab-

solutely wearied with the slaughter ; and in the best

time of the season they very speedily fill a boat, or

even a ship with a valuable cargo. The seal-fishing
commences earlier in the season than the whale-

fishing ; and when the fishing vessels that resort to
" Old Greenland," that is, to the vicinity of Spits-

bergen, arrive too early, they bear away to Jan

Mayen for the seal-fishing. Sometimes the "
seal

dub" is exercised to no small advantage on the ca-

verned shores in the north of Britain. These caves

penetrate to such distances into the rock, that they
are quite dark for a considerable way. The seals

resort there to take their siesta ; and the people
watch their time, enter the cave with torches and

clubs, and the seals, alarmed and nearly blinded by the

glare of the torches, become an easy prey. There
is of course a great deal of scrambling on these occa-

sions ; men and seals rolling over each other on the

slippery stones ; and sometimes a seal will wrest a

club from the owner, and bear it off in triumph to the

water.

In early times, when navigation consisted of little

more than coasting and crossing the narrow seas, the

seals, as well as the Cctacea, were far more numerous
than they are at present ; and their numbers came
into lower latitudes. But the fishery which was car-

ried on at first by the Dutch, and latterly by the

British and the Anglo-Americans, has greatly thin-

ned their numbers, and confined them within much
narrower bounds' than they previously were. Any
one will readily understand that seals are much more

likely to have their numbers thinned in this way than

fishes ; because they produce only one or two young
ones at a time, while the fishes produce thousands

or even millions. What man can capture by all his
]

arts of fair fishing in the sea is not missed in the

multitude of his finny prey ; but it must tell in the

case of the seals. Seals are also far more wary and

sagacious animals than fishes ; and thus, when they

are greatly molested on one ground, they are very
apt. to shift to another. Hence those of the North
Atlantic became so much thinned, that adventurers,

chiefly English or American, have sought for them
in all the inhospitable regions of the south. Those

fishing expeditions to the south, having originated in

a more enlightened and liberal age than those of the

north, have tended to increase our knowledge of those

remote seas. These discoveries indeed have done
little more than show that there really is nothing to

be discovered except a few wild rocks covered with

snow for great part of the year ; and affording rest-

ing places for seals and sea-birds only. But this is

something, as it prevents waste of time, which would
otherwise be occasioned in seeking that which is not
to be found. Mr. Weddel, of the brig Jane of Leith,
carried discovery into a higher latitude than it had

previously reached in those seas. On the 20th of

February, in 1823, he reached the latitude of 74 15',

which is higher by two hundred miles than any other

navigator has penetrated into the antarctic ice. No
land, however was seen in that longitude (about 35

west), to the southward of New Georgia, which is a
distance on the meridian of about 1500 miles. As
the seals are among the rocks, or in the more shallow

waters, small vessels answer best for this fishery ;

and in all coasting fisheries, or other operations in

the water along-shore, small trim vessels are always
the safest and the most manageable. The comple-
ment of men is about twenty-four ; and the proper
outfit of an expedition costs from 4000/. to 5000/.

The vessels are strongly timbered and double plank-
ed. The rigging of the vessels is also very simple,
but very substantial. They have generally a smaller

vessel, about forty tons burden, which can be stationed

near the shore as a general rendezvous for the fish-

ing-boats, which are usually six in number, and con-

structed in the same manner as whale-boats. A good
deal of experience and skill are required in choosing
the ground ; and when the proper spot has been se-

lected, the vessel is moored in a safe place, and the

apparatus for boiling the oil erected on the beach.

The small vessel thus acts the part of a tender between
the boats and the station. The seals are chiefly sur-

prised and knocked on the head while on the rocks ;

and when this is over for the time, they are skinned
and cut in pieces, which are stowed away in the

small vessel. A load of the small vessel consists of

about two hundred seals, which yield 'from eighty to

a hundred barrels of oil. When the vessel arrives

at the part where the boiling is carried on, the cargo
is delivered and boiled, the flesh of the seals after

the oil is extracted serving for fuel.

This fishing is one of great hardship, and often of

great peril. The ships are sometimes out for three

years, and all the time in a s<ea which is any thing
but Pacific, while they are often at the distance of

thousands of miles from any supply or assistance.

Still, when successful, it is profitable, both for the
oil and for the skins. The species in most esteem for

oil are the long-nosed ones, called sea-elephants by
the fishers among the earless seals, and the maned
seal 'or sea-horse among those which have external

ears. But they differ much with the latitudes and
also with the longitudes of the places at which they
are taken. Those most in request for their fur are

those which are popularly called sea-bears ; but there

are many species which get the name of fur-seals.

Seal oil is accounted purer and better than that of
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the Cclacea? unless when obtained from the sperma-
ceti, or half crystallised stearine ; and the great mar-

kets for it are Europe and America. The three prin-

cipal kinds of sea oil are whale oil, seal oil, and cod

oil, the last obtained from the livers of the fish, and

preferable to every other for the dressing of leather.

We believe that, by some absurd custom-house law,

whale oil is the only one of the three which is called

fisk oil, although it is not fish oil ; and that, in some

places at least, the others escape the annoyance, both
of the protections and prohibitions which affect this.

A good many of the skins are also brought to Eu-

rope and America, but the grand market for them
and for all furs is China. The fur seals are also

found upon the shores of the southern lands in

May, June, July, and part of August; and they re-

turn again in November and December, at which time

the females produce their young, which they suckle

for about nine months. It is generally saidjthat the

seals swallow pebbles as a sort of ballast before they
go to sea, and discharge them again by the mouth
when they come on land ; but the story is not in

very good keeping with what we observe in nature,
where our opportunities of observing are more fa-

vourable than they are in the case of the seals.

On the eastern coasts of Siberia, both to the north-

ward of the Aleutian Islands, and between these

islands and the Kurile chain, seals are exceedingly
abundant ; and their manners might be more easily
studied in those seas than in any others. They there

ascend the rivers to a very considerable distance after

the fishes ; and in some of our own rivers, a stray
seal sometimes makes its appearance ten or twelve
miles above the brackish water ; but this is so rare,
that the animal is shown as a curiosity, and its ap-

pearance is supposed to be of an ominous character.

The pairing time in the North Pacific is about April,
and the females have only one young at a birth. The
milk of the seals is of very superior quality, and the
women of the dreary shores of Kamtschatka and the

neighbouring lands procure it as a medicine for their

children. They cannot be regarded as the flocks and
herds belonging in property to the people of these

inhospitable lands ; but they answer many very use-

ful purposes. The skins serve for clothing, for boats,
for sails, for tents, and for various other articles ; the
fat is made into candles, or burned in lamps ; the
flesh is dried and smoked for winter provisions, and
the recent flesh is cooked for the table ; that of the

young in particular is said to be very good. Not-

withstanding all these uses, the seals cost the people
nothing but the capture, which is an easy matter
in places where the animals are numerous. There is

also no doubt that they could be brought into a state

of complete domestication, so that their usefulness

would be greatly extended ; and where land is ill

adapted for flocks, the sea might be made a sort of

substitute.

We shall now notice a few of the principal species ;

first, of the seals properly so called, Phocce ; and then
of the eared seals, Ola.i/a.

PIIOCA. The leading characters are : No exter-

nal conchae to the ears ; the fore teeth with single
trenchant points, and the cheek teeth always with
more than one ; the hind feet with pointed claws

placed on the margin of the web by which the toes
are united. As the specific distinctions are not very
clear, it may, perhaps, be better to take these in the
three geographical divisions : First, seals of the

North Atlantic ; second, of the North Pacific ; and
third, of the South Sea.

SEALS OF THE NORTH ATLANTIC. These are the
best known ; but it is probable that, even among them,
coloured varieties have been described as species,
and species have been overlooked.

THE COMMON SEAL (Phoca mtulina) must be con-
sidered as the typical one of the genus. It is found

upon the shores of all the colder places of Europe ;

but it is most abundant in the currents and narrow
waters, as we have mentioned generally of the fa-

mily. It is usually about five or six feet in length,
but some specimens are more than this. The colour
is yellowish grey, mottled over with dusky spots ;

but it is not constant. The skin, and the short hair

upon it, are yellowish ; and the long hairs have a

grey tint and shining surface. When the animal
rises immediately out of the water, these hairs, which
are flattened, are laid close to the skin, and com-

pletely conceal it ; but as they dry they stand more
detached from the skin and from each other, Which
varies the change of colour to a yellowish tint, on
all parts from the ridge of the back where the hairs

are closest. When they get very old, the hairs turn

very pale grey, and in some cases almost white. Some
individuals are also much darker than others, and
almost black when they first come out of the water ;

and there are very great differences in the size and
number of the spots. In short, there is no depend-
ence in colour or any part of the description of these
animals.

Common seals, though these may perhaps be
classed among animals which are familiar in their

manners, are yet very watchful and wary. Wr

hen

they are at rest on the banks, they very frequently
raise up their heads to see if there is any chance of

danger. In the estuaries, where there are banks in

the mid channel dry at low water, though still sur-

rounded, they take up their station there in great
numbers ; and they appear to be more suspicious of
a boat than of a ship : for we have seen them remain

quite undisturbed while a vessel sailed by close to the
bank ; and yet shuffle very speedily into the water
if a small race-boat came within the same distance.
Even in the case of the boat, they appear to make a
distinction between one which is simply passing by,
and one which is making for the bank on which they
are reposing. They are also very expert at setting
at their prey, and in escaping from any entanglement
into which they may get in the pursuit of it. When
stake-nets for the capture of salmon were allowed to

be erected in the estuaries, the seals often found their

way into the labyrinths of the nets, enjoyed a com-
fortable meal of salmon there, and got out again in

perfect safety ; arid when they get enclosed into nets

from which they cannot find a passage, they creep
through below, or scramble over the top with much
adroitness. They appear to be more partial to sal-

mon than to any other fish, and in some places they
follow them into the lakes, when these are not at any
great distance from the sea ; and to accomplish this

they will stem the current of a very rapid river.

On the British shores they usually bring forth their

young in June, which are either one or two in num-
ber, but never more. The places where this happens
are the most secluded caves and holes in the rocks,
in which the young remain for some time, the mother

going into the water to find their own food, and re-

turning to the cave to feed their young. They
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have not the same power of clasping with the fore

paws which is possessed by the whales. The young
are often killed in the caves, and their skins are held

in some estimation on account of the gloss of the fur.

In farmer times both old and young were eaten ; but

the flesh, especially that of the old ones, is coarse

and dark coloured, and the flavour of it is rank and

oily. There is perhaps no stronger proof of the great

superiority of the staple animal food of the present
times, over that with which the people of this coun-

try were formerly supplied, than the disuse of seals,

porpoises, and other sea animals, for the table. In

those days the sturgeon was held in such estimation

that it was considered as a royal fish, and any stray
one which now occurs gets a little credit probably for

the high place which it once occupied ; but as food,

the best that can be said of it is that it is tolerable,

which is more than can be said of the mature seal.

At present, seals are valued only for the oil and the

skin ; and as there are but few places on the British

coasts where they occur in such numbers as to ren-

der the capture of them a profitable occupation, they
are left in quiet possession of the sea and the banks,

except in some of the remote places, where they are

more numerous, and where human labour is of less

value. In most places the capture of them has fallen

off, compared with what it was in former times ; and

yet it does not appear that there has been any in-

crease of the numbers, but rather the reverse. Be-

sides the modes of capture, to which we have alluded

when speaking of the family generally, dogs are, or

at least once were, in some places, trained to catch

seals.

Seals are much more easily tamed than almost any
other of the wild mammalia that are found in the

British islands ; and if they are taken young, and

tolerably well used, they soon learn to know their

keepers, and evince nearly the same attachment to

them as dogs do. Of course, in order to be properly
in their element, they must have access to the water,

which is essential to their comfort, though not to

their mere existence. They cannot of course accom-

pany their masters on land journeys, but they are

very constant on aquatic ones, and the watchfulness

which is so apparent in them in a state of wild nature

is capable of being turned to good account in domes-

tication. F. Cuvier, whose observation of animals in

the French Menagerie was equally close and accu-

rate, paid considerable attention to a pair of live seals

which were in that collection. They were very

young, not exceeding three feet in length, from which

circumstance, by the way, some of the French de-

scribers have set down three feet as the average

length, as if seals had no right to be bigger any where

than they were in the menagerie. From the obser-

vation of these, there seemed reason to conclude that

a fluid is secreted somewhere about the head of the

seal, which lubricates the body when the animal is in

the water, in some such way as the bodies of fishes

are lubricated by the mucous secretion. These ani-

mals did not show the slightest apprehension at the

sight of the company that visited their abode, though

they shuffled out of the way pretty quickly when
there appeared to be danger that they should be

trampled upon. The sounds which they uttered

were very feeble barking, and when they were an-

noyed they made a sort of hissing noise, like that of

a cat when suddenly offended. They never oft'ered

to bite, but they sometimes menaced with the paw ;

and when they contended about their food, which

they did sometimes, they used the paws, not in avery
warlike manner, but merely to push each other away.
These seals were, however, rather too far removed
from their own natural element and economy for

enabling one to form a correct estimate of the cha-

racter of the species.
One seal, which ;had been captured young, and

was kept for a considerable time by some artillery-
men on one of the small islets in the Firth of Forth,
would have afforded a better illustration if its history
bad been fully recorded. It was during the late war,
when the rumoured invasion had caused the construc-

tion of little forts and martello towers on so many
places of the coast, and Inch Colm was, we believe,

the islet ; the bombardier corps of men had little to

do in their lonely abode ; and so they tarned a seal,

till it showed a very strong attachment to them. It

went often to the water, but never showed the least

disposition to go away. On the contrary, it made
some demonstrations which had the appearance, on
its part, of a wish that, as it was their companion on

land, they should be its companions in the water.

It used to snatch their canes out of their hands, and
t into the water with them, where it displayed

them to the owners with a good-natured air of triumph.
If they made efforts to get at it and the cane, it would
advance and retreat and play many tricks ; and if

they took no notice of it, it would bring the cane on

shore, but be off again before they could get hold of

it. If they threw any piece of stick into the sea, the

seal was instantly after it in the same way as a water

spaniel ; and in short, all its tricks very much resem-

bled those of the more playful varieties of dogs.
It did not sleep on the rocks, but in the little bar-

rack which had been erected for the men ; and during
the day it was very fond of getting into their beds.

Its entrance into them was effected with tolerable

expedition ; but to descend was a more difficult mat-

ter, as it was apt to tumble, and at last was killed by
one of these falls. It is apparent to any one who
looks at a seal, or a good figure of one, that the ani-

mal can climb much better than it can descend ; and

that, though it can shuffle rapidly down a slope, yet
it cannot descend perpendicularly from a height in

any other way than by throwing itself down ; and
the fall is dangerous, unless it be into water, which is

its usual landing in a state of nature.

When the party came to Leith in their boat for a

supply of provisions or stores, the seal was on the

qui vive ; and after a few trips it seemed to under-

stand, when the boat was getting in order, what was
to be the result, for it capered about the boat appa-

rently very much pleased, and when the boat rowed

off, it swam along with it ; but, in order to show that

it was the swifter of the two, it used to take a turn

round the boat now and then, and come to the gun-
wale as if to show that it had performed a feat. When
they landed at the pier and made the boat fast, the

seal took its station in it; and kept intruders at bay
until the men returned. It was altogether a very

interesting creature, and, of course, its fatal accident

was much regretted by its master?.

There seems little doubt that with proper attention,

and not a great deal of it, the seal might be domes-

ticated by the people who live on the shores where it

is common. From the readiness with w hich the one

alluded to brought sticks out of the water, there is

little doubt that they might be trained to catch fish.
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The otter has been so trained ; and the seal is at least

as intelligent as the otter, and it is an aiiimal of much
more gentle disposition. The milk of the females might
also be used for domestic purposes ; and, in short, it

is highly probable that, by proper attention, a good
deal might be made of the common seal.

THE GREAT SEAL (P. barbata) is the only other

species which comes to the British shores ; and only
to the remote northern and western islos, where it is

a straggler more than anything else. It is much

larger t'tan the common seal, being twelve feet in

length, and sometimes more. They are said to be

found in pairs only, and not in herds like the common
ones. The hair is coarse, and of a blackish grey or

brownish colour, but it does not appear to be more
constant in this respect than it is in the common seal.

The following description is from Ross's First Voyage
to the North-east of America; but the specimen does
not appear to have been full-grown :

"
Length from

the tip of the nose to the extremity of the tail eight feet ;

its circumference behind the fore flappers seven feet

five inches ; weight eight hundred and thirty pounds ;

fore flappers measured in length eleven inches, in

breadth six inches ; hind flappers in length sixteen

inches, in breadth two feet when expanded ; the claws

on the former were black, horny, and curved, those

on the latter long and straight ; fingers five, middle
ones longest in the fore flappers ; the body covered
with thick, coarse, short, dark grey hair ; the eyes
about the size of an ox's, furnished with a nictitant

membrane, irides dark hazel ; the pupil elliptic, per-

pendicular ;
no external ears ; the auricular apertures

placed about two inches behind the eyes ; the upper
lip broad, rounded, fleshy, divided into two lobes by
a deep suleous division, which is black and naked ;

each lobe is provided with eight rows of strong white

bristles, some pellucid, and curled at the ends ; the

lower lip thin, and pointed ; tongue thick, pointed,
and cleft ; upper surface papillous ; teeth, upper front

six, truncate, small ; tusks solitary, truncate ; grinders
three, the anterior one solitary ; lower front four, im-

perfectly developed ; tusks small and obtuse ; grinders
seven, the two posterior imperfectly lobed, the rest

being small tuberosities, scarcely produced through
the gum ; the heart about the bulk of that of an ox,
its texture strong ; the foramen ovale obliterated (a

point on which there is yet some discord among
comparative anatomists). The aorta three inches in

diameter, its coats two and a half lines in thickness ;

the calibre of the pulmonary artery nearly the same,
the thickness of its coats one line ; kidneys elliptic,
lobes one hundred and fifty to one hundred and sixty ;

stomach filled with a greenish dark fluid ; its inner
coat lined with escarides one inch and a half long ;

they hold on with great tenacity, rendering it difficult

to disturb them ; the smaller intestines were inhabited

thickly by lenise, from one foot to four feet in length."
Such is the circumstantial description given of this

specimen ; but the descriptions of the seals of the

high latitudes given by different writers vary so much,
that it is difficult to reconcile them.

This species is also called the bearded seal, from
the mustachios on the upper lip. The middle toe on
the fore paws is very long, and the inner one very
short. On the young ones the fur is much softer

than on the adults, and that on the under parts is

partially woolly. The hair falls off to such an extent
that the very old ones are nearly naked ; the colour
also changes so much with age, that the species is
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apt to be mistaken. Their chief abode' is in the high
latitudes near the polar ice ; they come to land or to

the margin of the ice very early, and in March or

April the young are brought forth. One at a birth is

understood to be the number, and they are often 'era-

died on the floating ice. They are timid animals, and
have not the watchfulness of the common seals. The
Greenlanders esteem their flesh as an article of food
and that of the young ones is said to resemble veal

in colour, and not to be unpleasant in the taste. The

people in the northern lands esteem them as being
among the most valuable of all the seals.

GREENLAND SEAL (P. Greenlandica). This species
is found in the same seas as the last mentioned one,

only it never rambles so far to the south as to be met
with on even the remotest of the British isles. It is

subject to still greater variations of colour than the

last-mentioned one, and therefore the accounts of it

are, if possible, more confused. It attains the length
of ten or eleven feet, though smaller ones are more

frequently met with. The colour is most commonly
yellowish-white, with the muzzle and forepart of the

head black or dusky, and the sides marked with large

irregular blotches of the same colour. It is very

generally distributed in the high latitudes of the

North Sea ; but the White Sea appears to be the only
sea decidedly European to which it resorts, and its visits

there are only seasonal. In the more northerly seas it

is found throughout the year, and eagerly sought
after both for the oil that it affords and for its skin ;

but it has been so differently described by authors

who have met with it of different ages, and also in the

sexes, which vary from each other in many external ap-

pearances, that it seems to have been made not less than

half a dozen of different species,and to have been called

by a whole dozen of different names. Even the number
of teeth appears to vary at different ages, so that there

seems to be hardly any permanent character about

it. The general colour of the adult is the yellowish-
white which has been mentioned, with the anterior

part of the head, and a patch on each flank, nearly or

altogether meeting on the upper part, of a colour

varying from blackish-grey to almost entirely black.

Greenland Seal.

These markings, whether they incline more to grey
or to black, are always very intense in the colour,
and contrast boldly with the ground upon which they
are placed. On the flanks they appear to be made
up of a congeries of spots, which completely run into

each other in the centre of the patch, but "which are

SS



642 SEAL.
nearly insulated at the borders. The young are more
inclined to white all over, but with a shade of ash

colour, and numerous spots on the under part of the

body. These spots are but faint in the young, and

vanish altogether in the full-grown animal. The teeth

also vary at different ages ; but the law or the causes

of their variation have not been made out. The

pairing usually takes place in June, and the young
are produced in the end of March or the beginning
of April following ; so that it is ascertained that in

this species the period of gestation is nine months,
which is probably the case in most of the others.

The produce is one, or at least very rarely two. The
food is understood to consist of fishes, Crustacea, and
of those floating animals which are met with in such

numbers at places where there are currents in the sea.

THE HOODED OR CRESTED SEAL (P. cristatct}. This is

another species about which there has been no small

confusion. The most remarkable characteristic of

it is the hood or crest, which is attached to the head,
and capable of being not only erected, but of being ex-

tended so far as to cover over the muzzle. This singu-
lar appendage is, however, found in the mature males

only, and is wholly wanting in the females and the

young, which has led to the consideration of them as

different species from the males. The young are

entirely white ; but in the old ones the feet and the

muzzle are black, or, at all events, very deeply co-

loured. It is more plentiful toward the western parts
of the Arctic Sea than toward the eastern, and arrives

in very considerable numbers in Davis' Straits. The
males are understood to be polygamous ; and the

females have only a single young one at a birth,

which they are understood to drop on the ice about

the month of April.

Many other seals have been mentioned by authors

as inhabiting the Northern Ocean and the European
seas ; but it is probable that many, if not the whole
of them, are only coloured or accidental varieties ;

and even if they are really species, so little is known
of their manners, and they are so much alike, in as

far as they are known, that there is no popular inte-

rest in them. There is, however, one species which

requires notice as being the type of F. Cuvier's genus

Pelagius, as being chiefly found in the Adriatic and
the Greek seas, and as being in all probability the

Phoca of Aristotle and Pliny. This is

THE ADRIATIC SEAL (P. monachus), also called

the hooded seal, the monk seal, the Mediterranean

seal, and other names. It is rather a small species,

grey, marked with yellowish on the upper part, and

yellowish-white on the under. The whiskers are

long and stiff; and the claws on the hind feet are

merely rudimental. As is the case with the other

seals, this species is subject to very considerable dif-

ferences of colour.

2. SEALS OF THE NORTH PACIFIC. The portion
of that ocean which narrows toward Behring's Strait,

has been already noticed as one of the great haunts

of the seal tribe ; but they have not been examined
with much attention to specific differences. They are

not confined to the extreme parts of the ocean, but

are found along the coast of America, and about the

islands till they range so far as to meet the seals of

the south ; but they are less numerous near the

equator than in the high latitudes. We have already
mentioned the advantages which the inhabitants of

the islands and shores of that sea derive from the

seals ; but, with the exception of the Russians in Siberia,

there are not many fishers from the nations of the

west that resort to a place so very remote. The
names given to the seals, of which specimens have
been obtained from these parts of the world, are all

doubtful ; and the principal distinctions among them
are those of colour only. Those which have been
met with in the extreme north are of a white colour,

closely mottled over with small blackish spots ; those

which have been obtained from the Kurile Islands,

which may be considered as the south of the polar

portion of that sea, are exactly the reverse, or black,

covered over with white spots; and those of the Aleu-

tian Islands are yellowish-white without any spots,
and the young are said to be all over as white as snow.

Notwithstanding these varieties of colour, it does not

appear that there are any very marked specific
differences.

3. SOUTH SEA SEALS. The seals of this part of

the ocean have a much wider range than those of

the north, and several of them are of more ample
size. The largest of them, and the one which is most

widely distributed, is

THE LONG-NOSED SEAL (P. proboscidea], which is

also called the sea elephant, and various other names.
It is sometimes found thirty feet long, and eighteen
in circumference at the thickest part. It is generally of

a bluish-grey on the upper part, but it is also met
with, though more rarely, of a brown colour. The
canines in the lower jaw are large, strong, and con-

siderably bent, but projecting outwards. The bristles

of the mustachios are long and coarse, and twisted

like a kind of screw ; the eyes are large and pro-
minent; the fore paws are large and strong, with

only five rudimental claws on the posterior margin
of each ; the tail is very short, and only partially ap-

pears between the hind paws, which latter are broad
and flat. The most singular character of this species is,

however, the proboscis, which is peculiar to the male,
and appears on it only in the pairing season. This
is a cellular enlargement of the point of the nose,

soft, and barely perceptible in ordinary states, but

capable of being extended to the length of nearly a

foot, by the power which the animal has of injecting
blood into the cells. But though it has the position
of a proboscis, it has none of the action, and can be
looked upon in no other light than as a mere appen-
dage, similar, in season at least, to those which are

found on the heads of some gallinaceous birds, espe-

cially turkeys. The hair upon these animals is exceed-

ingly coarse; and in some seasons they get exceedingly
fat, and a single one, when in the best condition, will

yield a butt of oil. They also contain a great quantity
of blood.

They are found in all places of what are called

the South Seas ; but always in the greater numbers
the higher the latitude. They are the principal seals

that are met with on the coasts of New Holland and
Van Diemen's Land, and on those of New Zealand ;

but in both situations it is on the south or polar
shores that they are principally to be met with. The
Falkland Isles, the New Orkney, and Shetland, and
all the dreary isles near the southern ice, abound with

them, and so do the numerous isles along the western

shore of South America ; but they are never as far

to the north as the Isle of Juan Fernandez. They
are represented as being migratory with the seasons,

moving northward in the winter and southward in the

summer, which are of course at the opposite times of

the year to the same seasons in our hemisphere.
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Their food consists in great part of the cephalopodous
mollusca which float in such numbers in those seas ;

but they are also said to eat sea-weed, the Lamina-
rin gigantea, or great sea-belt for instance at all

events, they form a sort of bed for their young with

this weed upon the sandy shores. During the first

four months of the year they are dispersed through
the ocean, and not to be met with on the shores ; and
for the rest of the year they are alternately on the

land and in the water. They are heavy, mild-tem-

pered, and unsuspecting animals, by no means so

watchful of danger as the seals which are to be found
on our shores. They allow the fishers to come close

to them on the rocks, and fell them on the head with

clubs
; and those which do get into the water, launch

themselves so slowly, that they are generally killed by
the men who wait for them in the boats. They have
another resemblance to the gallinaceous birds, besides

the seasonal appendage to the head. The males are

polygamous, each one having a number of females in

his train, forming a sort of marine seraglio; and when
two males encounter each other at this season, a
fierce battle of gallantry ensues, in which, as is usual

among animals in such cases, the females desert the

conquered, and join the train of the conqueror. The

young are one or two at a birth, produced about

July or August ; and the females suckle them for two
or three months. When they migrate it is usually
in herds of from a hundred and fifty

to two hundred,
the pugnacious disposition of the males ceasing with

the season of which it is more immediately charac-

teristic. The interest which is attached to these

animals for their oil, is nearly as great as that which
was attached to the Greenland whale before its num-
bers were so thinned as they are now, or the animals

driven so far into the polar ice as to render the fishing

equally uncertain and dangerous.
Animals which have long seasonal migrations are

seldom so liable to changes of colour as those which
are more local ; and hence it is probable that these

large seals of the south do not vary so much as the

seals in the north. Still there appear to be very
considerable differences; and they probably have
been called by various names generally by those of

sea-lions, sea-wolves, and others equally out of keep-
ing with the true characters of the animals. But
some members of the other genus, or subgenus, have
also been called sea-lions.

THE LONG-NECKED SEAL (P. Wcddellii). This is

also an inhabitant of the South Sea, and a much more

polar one in its locality than the preceding. It has

hitherto been met with only in the high latitudes of

the south, indiscriminately on the shores of the barren

lands and the margin of the ice. In some respects it

makes a slight approach to the eared seals; and it has

a rudimental external concha to the ears ; the body
is round and very thick at the middle part, but it

tapers to the head, which is small, and has the muzzle
much pointed ; the fore legs are short, and the hind

ones are drawn nearer to each other, with five short

lobes at the extremity ; and the claws are very small

or altogether wanting ; the hair is short, shining, and
laid flat to the skin ; the colour pale grey on the

upper part, sprinkled over with small whitish spots ;

and the under part of it is yellowish. It grows to the

length of seven or eight feet. Very little is known of
its manners, however, as it has not been met with

except in the extreme latitudes near the ice ; and

resting upon that rather than the land. Its value to

the seal-fisher is far inferior to that of the great seal
which is so widely distributed over the southern ocean ;

because the places in which it is found are much
more hazardous, and the animal itself is smaller and
less productive of oil. The native locality of this seal
was not very well known until Weddell penetrated
so far to the southward ; and each of the specimens
(of which, however, there were very few) had a sepa-
rate name. It is probable that the one described by
Sir Everard Home, in the Philosophical Transactions
for 1822, and upon which F. Cuvier founded his

genus Stenorhyncus, is identical with this one ; in

like manner as it is probable that all the sea-elephants
which have been mentioned as found at different

places, and differently named, are really identical

with the one which we have described. The seals of
the South Sea are, however, an intricate portion of

Nature, and a long time will be required before they
are properly understood.

OTARIA, or EARED SEALS. The distinguishing
characters of these which are the most essential to be
borne in mind are : the possession of an external

concha, which surrounds and covers the opening of
the ear ; the fore feet merely swimming paws, or
fins without the slightest vestige of claws, and placed
at the middle of the length of the body ; the hind

legs placed near to each other with strong straight
claws, and their swimming lobes very much produced ;

the incisives trenchant, and the cheek-teeth strong
and conical. They are often called bear-seals, or sea-

bears ; and they are the species the skins of which
are in request as furs. They are found in all the
three divisions of the sea to which we referred in

speaking of the seals ; but they are especially abun-
dant in the South Sea ; and there are either a number
of species there, or they are prone to run into varieties.

1. NORTH ATLANTIC. There is only one eared
seal in this part of the world, and it is* confined to

the high latitudes, being rarely if ever found to the
south of Greenland.

COMMON SEA-BEAR (O. Fubricii, or rather Groen-

landica). This species is small, and, with the excep-
tion of having external ears, it has as many points of

resemblance to the earless seals as to the eared seals

properly so called ; and hence many naturalists have
felt disposed to consider it as confined to the
Pacific and the South Sea. It is not, we believe, met
with upon any part of the coasts of Europe, or upon
those of Spitzbergen or Nova Zembla, but rather in

the western part of the Arctic Sea, and chiefly on the
west of Greenland. The fur is of a brown colour,
there is no mane on the neck, and the swimming
flaps of the hind feet are very bug. It is doubtful
whether some of the species which are found in the
North Pacific have not been mixed up in the descrip-
tions which have been given of this one.

2. NORTH PACIFIC. The eared seals are far

more numerous here than they are in that part of
the North Atlantic in which they occur; but it is

doubtful whether they have not been to a certain
extent confounded with those of the south. They are

particularly called sea-lions or sea-bears, without much
regard to the distinctions of species.
SEA LION (O. Stdlerii). This species has obtained

a number of names, being the sea lion of some and
the sea bear of others, the only title that it has to
either of these epithets being the mane upon the
neck. It has indeed something of the voice of a lion,
or at any rate it makes a loud and bellowing sound :

SS2
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but it has none of the propensities of the savage king
of brutes. It is met with along the whole west coast

of America, though most abundantly toward the

north. It grows to the length of eight or nine feet.

Sea Bear or Lion.

The colour of the fur is brown, and the mane con-

sists of a band of frizzled hair down the middle of the

neck, having no resemblance to the mane either of a

lion or a horse. The head is of mean size, the ears are

short, the muzzle also is short, and it turns up some-

thing like that of a pug-dog. It can climb to a very
considerable height on the rocks, though its fore paws
are very short. It is very abundant among the Aleu-

tian Islands, by the natives of which its flesh is

held in much estimation. It is a very timid and

harmless animal, notwithstanding the mane and the

roaring.
The males are partially polygamous, but they have

seldom more than two or three females in their train,

The period of gestation is nine months, and the young
are produced in May or June. Notwithstanding the

partiality of the Aleutians to the flesh of these

animals, they have at all times a rank and dis-

agreeable scent. Though they are found along the

whole line of the west coast of America, they are yet
to be regarded as properly animals of the North

Pacific, and not of the South ; for as one proceeds
westward their numbers diminish, and they are not

found higher than 56 of south latitude.

CALIFORNIAN EARED SEAL (O. Califormana). There
is a little obscurity about this species. As described

it is smaller than the former ; covered with uniform

smooth yellowish-brown fur, and with the rnustachios

small ; the muzzle is very pointed ; the fore paws are

much larger than the hind ones, with five rudimental

claws and enlarged membranes ; the hind feet are

slender, with three claws on the middle toes of each,
and rudimental ones on the exterior and interior ;

there are five lancet-shaped lobes of membrane which

extend nearly half a foot beyond the points of the

claws ; the tail is very short. The habits are wholly
unknown.
SEA BEAR OF STELLER (O. Krachennmikofii). This

is the " sea cat" of the Russian, whose almost unpro-
nounceable name it bears ; and to whom we are in-

debted for a good deal both of real historyand romance

respecting the sea on the coast of Siberia. The length
is eight or nine feet in the very largest specimens ;

and the muzzle is longer and the teeth more powerful
than in the sea- lion. The old ones are blackish with

grey spots on the upper parts, and the young are

bluish-grey. In the old ones the fur is grey at the

points, and has altogether a bluish tinge; the feet are

naked and black in the colour. They are found

chiefly in the northern parts, where they shift their

locality with the seasons. They collect in the greatest
numbers toward the mouth of the rivers, so that the

fishing for them is more on the continents than the

interjacent islands, though they are also pretty abun-
dant on these at some times of the year. They have
a most offensive odour ; but still they are sought with,

great eagerness for the sake of their fur. The fur of

the undropped young, which is of a beautiful bluish-

black, is the most esteemed ; and the females are caught
in vast numbers in order to procure it. The males
are polygamous, each having ten, fifteen, or more,
females in his train; and, as one might expect under
such circumstances, the males fight desperate battles

of gallantry. The females show very great attach-

ment to their young ; but it is said that the very old

and infirm ones are expelled the society of the more

vigorous.
3. SOUTH SEA. The eared seals of the South Sea

are more numerous and varied than those of the

north ; and some of them are of much larger size.

One of the largest and most characteristic is

THE SEA LION of Forster and others (O.jubata).
This species is said to grow to the length of five-and-

twenty or thirty feet, and to measure sixteen or

twenty in circumference where thickest. It is thus

among the largest animals in the family. It appears
to vary considerably in the different parts of the wide
sea of which it has the range. The body is cylindrical,

thick, and usually very fat ; the head very small in

proportion, and formed something like that of a large

dog ; the nose a little turned up and truncated at its

extremity ; the upper lip extends beyond the lower

one, and is furnished with five rows of stiff hairs for

rnustachios ; these are very long, and black in the

young animals, but hoary or white in the old ; the

ears are conical, and not more than half an inch in

length, and they are formed of very stiff cartilages ;

the eyes are large and prominent, and have the irides

greenish ; the fore paws are flat and black, with only
the mere rudiments of claws ; the hind ones have five

very small claws upon each ; the tail is conical and
short ; the fur upon the body is soft and generally of

a yellowish colour ; the female has no other covering
than this upon any part of the body ; but the male
has a very conspicuous mane, or rather a covering of

rough and coarse hairs along the whole upper part
of the body ; this is of a tan colour, not unlike the

general hue of the mane of the lion ; but all the rest

of the body is covered with yellowish fur of a soft

silky texture like that on the female. This species
is said to eat sea birds when it can catch them, and
even some seaweeds, as well as fishes, which are its

principal food.

This is an exceedingly valuable animal, and the

capture of it is pursued with much avidity. The
flesh, though not the very best of animal food cer-

tainly, can be eaten, especially that of the young.
The oil is abundant and excellent, and the fur is much
in demand. It is also very widely distributed over

the Pacific, being found in almost every latitude of

that ocean, from near Behring's Strait to the extre-

mity of America ; but it appears to belong to the

middle latitudes rather than the high ones in either

hemisphere. The females make a sort of nest for
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their young of the dry herbage on the beach. Not-

withstanding the size and strength of this species, it

is by no means a vicious animal ; on the contrary, it

is rather erentle and timid, except in the pursuit of its

prey. In every point of view in which we can consider

it, it is, in fact, one of the most interesting animals

that inhabit the ocean.

FOKSTER'S SEA H$EAR(O.Forsterii') is a much smaller

species than the one last mentioned ; but it is one
which is very widely distributed, and of which the

fur is held in much estimation. It is found both in

the high and the middle latitudes of the South Sea,
in the most southerly isles that have been discovered,
on all the rugged shores at the southern extremity of

America, on the island of Tristan d'Acunha in the

South Atlantic, on Van Diemen's Land, and the south

of New Holland, on New Zealand, and all the islands

which spot the south of the Pacific.

The length of this species varies from four to six

feet. The body is slender, the head round, the

opening of the mouth small, the eyes large, the ears

conical and pointed, the fore paws free, with naked

membranes, smooth on the upper side and furrowed

on the under ; the inner toe is the longest, and all the

others are gradually shorter and shorter ; the cover-

ing consists of two coats of hair, the one a very close,

soft, and silky fur, of a reddish-brown colour, and the

other of long, stout, and shining hairs, which are

brown mottled with grey. The fine fur varies in

colour in different individuals, and at different ages
and seasons ; it is thicker and longer on the neck and

back than on the other parts ; and it is the finer and
shorter which is so much valued as fur. It is the

proper South Sea seal-skin of the English furriers ;

and, as the long hairs are all carefully pulled out, it

is remarkably even on the surface. It is also used in

the manufacture of hats, often in producing what is

called
" short nap beaver ;" but it is weaker than

beavers' fur, and we believe does not either felt or

retain the colour quite so well. It is said to be a

wary animal, with a very acute sense of smelling, and
therefore it is not easily captured. But it is so valua-

ble for the fur, that every stratagem is put in requi-
sition for obtaining it. As is the case in most of the

other species, this one is subject to considerable

variety, or else there are different species bearing a

pretty close resemblance to each other.

LITTLE EARED SEAL (O. Pusillci). This species,
which is the sea *olf of some authors, is not

above four, or at the most five, feet in length, and
two feet in circumference at the thickest part, even
in the very largest specimens ; while the majority of

those met with are said not to^exceed two or three

feet. The head is round and a little depressed, and
the muzzle very short ; there are six incisors in the

upper jaw, the two exterior of which have very much
the form of canines ; the mustachios are very long;
and the ears, which are straight, are an inch and a

half in length, which is more than those of any of the

htr^or species ; there are only four incisive teeth in

the upper jaw ; the neck is very thick for the size of

the animal ; the inner toe on the fore paws is very
long ; but the claws are very short and almost cor-

nated in the skin ; the hind feet are covered with fur

on the upper part, but have the skin naked on the

under ; there are three well defined claws on the

three middle toes of each of the hind feet ; but the

lateral ones are hardly perceptible ; and the membrane

by which the toes are united is divided into five very

long lobes, which extend far beyond even the most

perfectly developed claws ; the fur is soft and shining,
and of a brown colour with a tinge of iron-grey ; it is

darker on the head and brighter on the back than
on the other parts ; on the ridge of the back it passes
into bright grey, and into whitish on the belly. The
young have the colour more inclining to blackish ;

and the adults are subject to considerable varieties

of colour. This species is found in lower latitudes

than many of the others, and occurs in considerable

numbers about the southern extremity of Africa. But
it has been differently described by different authors,
and therefore there are some doubts as to its real

characters.

PERNETTY'S LITTLE SEA LION (O. molossina) has

the body slender, the head round, and the muzzle

truncated so as to give it something the appearance
of a bull-dog ; the nose is rather prominent, and

separated from the upper lip by a furrow ; the upper
lip closes over the under one, and the margins of

both are covered with short stiff hairs placed closely

together; the mustachios are disposed in four, five,

or six rows over the greater part of the cheeks,
and the hairs in them are four inches long in the

parts most distant from the muzzle ; these hairs are

thick, flattened, and shining, and of a bright fawn
colour ; the eyes are placed at the distance of about

two inches from the gape, and have the irides of a

greenish colour; the ears are very thick, short, rolled

together at the sides, nearly concealed with thick

fur on the outsides, but naked within ;
the fore paws

are short, and terminated by very large membranes,
which are quite naked and of a deep black ; there are

only four rudimental claws on each of their feet ; the

hind feet are drawn close together, flattened, and
have black claws about an inch long to the three

middle toes, but mere rudiments to the lateral ones ;

the membrane on them is largeand divided posteriorly
into five produced lobes ; the body and (he upper sur-

face of the extremities are covered with very close

short fur ; but the under sides are quite naked and of

a bright and shining black, and the colour is reddish-

brown, with a lustre like satin in the living animal ;

the tail is short, flat, and pointed ; there are in all

thirty-six teeth, the incisors divided into two lobes by
a deep furrow. This species is found in the high
latitudes of the South Sea, where it comes to the

shores in abundance about the midsummer of the

South Sea hemisphere, that is, in the end of De-
cember.

CROWNED EARED SEAL (O.coronata). This species
is not known as a living animal, but only from a spe-
cimen in Bullock's Museum. That specimen was

very small; and hence it is probable that it may have
been the young of some other, and perhaps well-

known, species. All the feet are described as being
furnished with much larger and more powerful claws

than the majority, or indeed almost any, of the eared

seals with which we are acquainted in the living state.

Our reason for concluding that it was merely a young
one is the blackness of the skin, for many of those

that are brown, when full-grown, are black in the

younger state.

ASH- COLOURED EARED SEAL (0. cmereo). This

one is not uncommon about the southern and south-

western shores of New Holland. It grows to the

length of eight or nine feet, and is covered with thick

and hard fur of an ochre-grey colour, longer and

thicker on the neck and shoulders than on the under



646 SECALE SENSITIVE PLANT.
parts of the body. It is very doubtful, however,
whether this is entitled to be regarded as a distinct

species, for it rather seems to be a colouring of age ;

for individuals having all the characters of this one
with the fur finer and of a yellow sand-colour, have

been met with in the very same places. It cannot be

too often repeated that there is really no trusting to

colour as a means of specific difference among seals

either with external ears or without ; for any one who
sees a herd of a dozen or two of common seals on a bank

upon any of our own shores, will find some on the

distant view nearly black, some piebald, some brown,

grey, and some white. It would, therefor?, be of

some use to the systematic describers of these ani-

mals, to take a hint from Benedict's description of

the lady of his choice, and let their hair be " of any
colour that it pleases heaven," for the habitual intro-

duction of colour into all the descriptions is pro-
ductive of more confusion than any other cause that

can be named. It is highly probable that the white-

headed seal mentioned by Shaw is nothing else than

the one which is here described as ash-coloured. It

is described as being about ten feet long ; the only
distinction of it from the other is the white on the

head, and the description is merely that of an indi-

vidual specimen, the native habitat of which is not

known.
THE YELLOW-EARED SEAL of authors, which is

described as being of a pale cream-yellow, and less

than two feet in length, is, in all probability, a young
one at some particular stage of its growth ; and the

same may perhaps be said of most of the small ones

which have been added to the list of species from mere
museum specimens, and upon museum authorities,

without the slightest reference to nature.

Such is as complete an outline of both the genera
of the seal family, as well as of their characters and

habits, as our limits will permit us to give. Taking
them in the whole, there are very few families of

animals, either of the land or the water, that are more

interesting ; and although their teeth and their ali-

mentary system generally class them with the flesh-

eating animals, they have some approximation to the

Ruminantia in an economical point of view. It is to

be borne in mind, too, that all the advantages which
are obtained from the seal family, come from the free

bounty of Nature, without care, culture, or feeding at

the hand of man ; and hence, if the period shall soon
arrive (and there is no natural cause why it should

not), when culture shall add the shores to the solid

land, the value of the seal family may be greatly
increased.

SECALE (Linnaeus). Is the generic name of the

well-known cereal rye. It is remarkable for being
the habitat of a parasitic plant which fixes itself in

the ovary of the flowers. The seeds and seed-vessels

affected, instead of becoming normally developed, are

perverted in an early stage of their growth, and a

lengthened club-shaped body protrudes from the

husks instead of the grain ; hence it is called spurred
or horned grain ; and when used as medicine is call-

ed ergot of rye. The presence of this fungus alters

the qualities and properties of the grain, changing it

from a wholesome to a hurtful food, and even a fear-

ful poison. Like many other poisons, however, the

ergot forms, when duly administered, a valuable me-
dicine, being peculiarly serviceable in one of the most

interesting and hazardous conditions to which women
are subject ; indeed il may be fairly said, that the

discovery of the virtues of this little fungus has added
a new article to our scanty list of specific remedies.

SECAMONE (Dr. R. Brown). A genus of tro-

pical climbers, bearing pentandrous flowers, and be-

longing to the natural order Asclepiadacece. Some of

the species are medicinal, and in our collections are

treated as stove plants.
SECHIUM (Brown, P.) A native of Jamaica,

where it is called Choko. It belongs to Cucurbitaceae,

and bearing large fruit is cultivated for feeding hogs.
It was called Sici/os edulis by Jacquin.
SECURIDACA (Linnaeus). A genus of West

Indian twining plants, bearing fragrant diadelphous
flowers, and belonging to Pulygalece. They are stove

plants, and succeed with the ordinary management.
SECURINGEA (Jussieu). A hard wooded tim-

ber tree called the Otalieite myrtle, although intro-

duced into our collections from the Mauritius. The
flowers are mono3cious, and belong to Euphorbiacece.
It is grown on light soil, and flowers freely in our

stoves.

SEDUM (Linnaeus). An extensive genus of mostly
succulent herbs, generally found in the northern

hemisphere. The flowers are decandrous, and be-

long to Crassulacce. From being frequently seen on
the tops, or growing out of the interstices of stone-

walls and rocks, they have acquired the name of

stone-crop in English lists.

SELAGO (Linnaeus). A genus of under-shrube,
natives of the south of Africa, bearing small didyna-
mous flowers, and belonging to Verbcnacece. They
are easy of culture and propagation.
SELENITE. The mineralogical name for crys-

tallized native sulphate of lime. The primitive form

of selenite is a rhomboidal prism, and the crystals are

commonly transparent. Very fine specimens are

found in Cumberland.
SEL1NUM (Linnaeus). A genus of uncultivated

herbs, natives of Europe. They belong to the fifth

class of sexual botany, and to the natural order Um-

bclliferae.

SEMECARPUS (Linnaeus). An East Indian

fruit tree belonging to Terebinthaceae. This is the

marking-fruit of Indian authors, and so called because
its stains are indelible, and it forms a natural ink. The
fruit is not much esteemed unless roasted to remove
its acridity.
SEMPERVIVUM (Linnaeus). A genus of shrubs

and under-shrubs, natives of fhe south of Europe.
The flowers are dodecandrous, and belong to Crassu-

laccce. Being mostly succulent, they require a light

loose soil, and but little water.

SENACIA (Commelene). A genus of tropical

evergreen shrubs, natives of India. They bear pen-
tandrous flowers, and belong to Pittosporece. They
are kept in the stove, and are easily propagated by
cuttings.
SENECIO (Linnaeus). An extensive genus of

annual and perennial herbs and shrubs, chiefly natives

of Europe and Africa. The genus is divided into

six sections, each of which is separated into sub-

sections. The flowers are composite, and among the

species we find some highly ornamental, and many
only worthless weeds. The S. ekgans, and the S.

vulgaris, common groundsel, are instances.

SENSITIVE PLANT. Is the Mimosa tensitiva

of Linnaeus ; the irritable properties of which are

so well known, even to those who know no other

plant, that no description is necessary.
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SEPIA (Linnaeus). A naked mollusc, universally
well known by the familiar name of the cuttle-fish,

and the dried calcareous internal support is used as a

dentifrice. They are abundantly found in all climates,
and many of them attain a considerable size. Under
the article CEPHALAPHORA, this genus is more amply
described.

SEPIDIUM (Fabricius). An extensive genus
of coleopterous insects, belonging to the family Pime-
IM<z, having the antenna filiform, the fourth and fol-

lowing joints being obconical, the thorax depressed,
with the lateral margins dilated, and with a dorsal

channel. The species are destitute of wings, and are

found in sandy and uncultivated districts, in the

warmer parts of the old world ; several species are
found in the south of Europe. They are of a mode-
rate size and black colour.

SEPIOLA (Leach). A species of naked mollusc
of the eenns Loligo.
SEPIOTENTHIS (Noblet). A species of naked

mollusc of the genus Loligo.
SEPSIS (Fallen). A genus of small dipterous in-

sects, belonging to the family Muscid<z, having the body
of a moderately elongated form ; the legs long and
slender

; head globular, antennal joints small, with the
terminal seta naked ; palpi filiform. These are active
little flies, generally of a shining black or bronzed
colour, which are to be observed in summer upon
various flowers and leaves in the sunshine, where
they appear to delight in keeping their wings in a
constant but moderately slow vibration. Some of
the species exhibit various remarkable variations in

the structure of the legs and some other parts in the

opposite sexes. The type is the Musca vibrans of
Linmens.

SEPTARIA (Lamarck ; SKRPULA POLYTHALA-
MIA, Linna?us). A very long testaceous tube gra-
dually attenuated to its upper end, and interiorly
divided by vaulted separations, seldom complete, the

extremity of which is terminated by two slender
tubes without any interior partitions. This sheath,
no doubt, incloses a bivalve shell at its end, but we
have never seen a perfect specimen.
SEPTAS (Linnaeus). A remarkable genus, in so

far as it is the only individual genus which constituted
the fourth order of the seventh class of Linnaean

botany. Every member of the flower has seven
divisions. Jussieu has placed it among the Sem-

pervivacece.

SERAPIAS (Linnaeus). A genus of south Eu-

ropean herbs, belonging to Orchideae. Like others
of the order, the flowers are curious, and the species
are so hardy, that they bear our winters with but a
little covering.
SERICA (MacLeay). A genus of coleopterous

insects, belonging to the family Melolonlhldce, having
the antennae nine-jointed ; the body ovoid, as though
inflated, and often silky or exhibiting various change-
able reflections of colour ; all the tarsal claws are

bifid, and the thorax is much broader than long.
These insects are of small or but moderate size ; they
reside in the perfect state amongst vegetables, of
which they devour the leaves, the larvse probably
feeding upon the roots like those of the Mdolonthcc.
The type of the genus is the common English Serica
brumiea.

SEROLIS (Fabricius). A remarkable genus of
crustaceous insects, belonging to the order Isopoda,
and family Cymothoidce, having the body depressed

and nearly circular, composed of transverse segments,
four of which constitute the abdomen ; the head is

large, with the eyes placed upon tubercles, and situ-

ated upon the summit of the head. This genus is

composed of two or three species of Crustacea, inha-

biting the southern extremity of South America, and
in the form very nearly approaching to the extinct

tribes of Trilobites (which see). The type of the genus
is the Cylaothoa paradoxa of Fabricius.

SERPENTINE. Under this name are placed some
of the most picturesque rocks which ornament and

protect the British shores. Serpentine derives its

name from the variety of tints which it exhibits,

varying from a bright red to a vivid green. Some
of the varieties admit of a fine polish when employed
for ornamental purposes. Serpentine is seen in its

highest beauty on the coast of Cornwall, where it

forms the greater part of the Lizard promontory, and

presents a series of natural arches and columns. At

Portsoy in Banffshire it is associated with granite, and
in other cases it is incumbent on beds of porphyry.
SERRATULA(Linnaeus). A genus of herbaceous

annual, biennial, and perennial plants, mostly natives

of Europe. They belong to Composites. Their En-

glish name is sawwort, and one of them, the S. tinc-

toria, is useful to dyers.
SERRURIA (Dr. R. Brown). A fine genus of

evergreen shrubs from the Cape of Good Hope, and
allied to Protea, and of course belongs to the same
order ; they also require similar treatment, and are

well worth a place in every collection.

SESAMEJ3. A natural order containing four

genera, viz., Tourettia, Martynia, Craniolaria, and
Sesamum. Of these genera there are eight species.
The flowers are didynamous, and the plants are in-

nocuous, and are used for both food and medicine.

They are chiefly remarkable for the abundance of

bland oil contained in their seed, which is as sweet
as that of olives, and is expressed in the Levant and
other eastern countries for domestic use.

SESBANA (Persoon). A genus of tropical plants

mostly annuals, two of them are shrubs, one of which
was called JEschynomene by Linnaeus. They belong
to Leguminosce. The species are potted in sandy
heath mould, and require the hottest part of the

stove.

SESELI (Linnaeus). A genus of annual, biennial,
and perennial herbs, chiefly natives of Europe. They
belong to Umbellifera; ; none are in cultivation.

SESIA (Fabricius). A genus of lepidopterous
insects, belonging to the family Sphingidee, having the

wings horizontal, somewhat unclosed when at rest,

and always more or less hyaline, and denuded of

scales ; the tongue is long and spirally rolled up
when unemployed ; the antennae serrated in the

males, and simple in the females, with a small bundle

of scales. These curious insects have more the ap-

pearance of bees and wasps than lepidopterous insects ;

the abdomen is very thick and hairy, being terminated

by a fan of scales. The caterpillars resemble those

of the typical Sphingidae, having the body long and
furnished with a dorsal curved horn near its extre-

mity. They feed upon the leaves of various plants,
and undergo their transformations under ground.
The perfect insects fly with great agility, frequenting

exposed situations in woods where various low spring-
flowers are in blossom. There are two British spe-
cies ; Sphinx bombyliformis (the narrow bordered bee

hawkmoth) and S.fuciformis (the broad bordered bee
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havvkmoth). They are of comparatively rare oc-

currence.

SESUVIUM (Linnaeus). A succulent genus of

plants bearing icosandrous flowers, and belonging
to Ficoideae. The species require to be placed in dry

porous soil, and to be sparingly watered.

SETARIA (Beauvois). A genus belonging to

the GraminecE, found in hot as well as in cold coun-

tries. The S. Germanica is agricultural, and the

S. Italica is economical.

SHADDOCK is the Citrus decumana of Linnaeus,
an East Indian tree of noble port, and bearing very

large fruit, the largest indeed of all the citron family.

Though far inferior to the orange for the table, or to

the lime or lemon for medical purposes, it is a most
useful fruit in those warm countries of which it is a

native. Their appearance when on the tree is magni-
ficent ; a richer scene cannot be imagined than a grove
of shaddocks, limes, mangos, guavas, &c., as may be

seen in many places on the coast of Coromandel.

The juice of the shaddock is fugitive, and therefore

the fruit cannot be kept any great length of time,

especially if laid on any hard substance. They are

usually slung on light nets in cool air.

SHALLOT is the Allium Ascalonicum of Linnaeus,

a high-flavoured species of onion. Its offsets, by
which it increases itself, are planted in the autumn
or in early spring, and in the course of the summer a

numerous addition of new offsets are produced.
SHARK (Squalus, or rather Squalidce, the shark

family). A numerous, powerful, and celebrated family
of cartilaginous fishes, with fixed gills, forming, along
with the rays (see RAIA), the second of the three fa-

milies into which Cuvier divides the cartilaginous

fishes, and the first of those that have the gills fixed,

and openings in the sides for discharging the water

when it is no longer fit for the purpose of breathing.
SELACHII is the name which Cuvier gives to the

whole family, including the sharks and rays as sub-

families ; and as the sharks are the typical fishes, we
shall here mention the particulars in which they and
the rays differ from other fishes, and agree with each

other, and with the true fishes that have the gills

fixed.

They have the ordinary bones of the jaws wholly
wanting, or at least only rudimental ; and the bones

of the palate, and post-rnandibular bones, are the only
ones furnished with teeth, and serve the purpose of

jaws very formidable, and indeed terrible ones in

some of the species. One bone unites the rudimen-

tal jaw bones on each side to the cranium ; and serves

for the tympanic, the temporal, the jugal, and the

preopercular bones in ordinary fishes. The os hi/aides,

or bone of the tongue, is attached to this single bone,
and bears branchiostizial arches for the gills, which,

however, are not so conspicuous to internal observa-

tion as those of the fishes that have the gills free.

There are also gill-arches, but all the three pieces
which usually form the skeleton of the gill-cover in

fishes, are wholly wanting. They have all pectoral
and ventral fins, the latter placed as far back as the

vent, indicating that they are fishes of forward mo-

tion, rather than ascenders and descenders of the

water. The habit is true to this part of their struc-

ture ; for almost the whole of them swim near the

surface, and all move rapidly through the water.

The gills are not free at the posterior edge as in

other fishes, but fixed so that there is a separate cur-

rent between every two, and then either all pass off

by separate openings, or are conveyed to a common
canal. .Besides the gill-arches, to which the inner

edges of the gills are attached, there are cartilaginous
arches embedded in the flesh opposite the exterior

edges, and it is by means of these, probably, that the

operation of breathing is carried on. This kind of

breathing apparatus may, at first consideration, ap-
pear to be less perfect than that of the fishes with
free gills ; but in reality it is the very reverse ; for

it is equally powerful and far more safe. Fishes
which have the gills free can be drowned or suffo-

cated, if the water enters their gills the wrong way ;

and thus they cannot remain in a current with their

heads downwards. It is not, of course, any thing
in the water that causes this ; for the water is

exactly the same, and the application of it must
tend to produce the same effect on the blood of the

fish, whether it enters the gills the one way or the

other. But when the gills are free at the one extre-

mity, a current of water entering the wrong way en-

tangles the fibres, presses them against the arches,
and of course stops the circulation of the blood in.

them. This cannot happen to those that have the

gills fixed ; and thus they can breathe the water with

equal safety, let it enter which way it will. This

gives to these fishes a power of endurance in the

water which other fishes do not possess ; and the

power is not given them in vain, for they make vigo-
rous use of it, not confining themselves to particular
latitudes, but careering over the widest oceans, and

braving the utmost turbulence of the waters, better

tempered to the perils of the deep than any other

inhabitants of the sea.

There are other circumstances besides their secu-

rity in breathing which assist them in this respect.
Their cartilaginous bones make their bodies joint
all over ; so that they can yield every way to the

muscles, and are perfectly secure from fracture.

Their skins are also much firmer than those of the

bony fishes, and thus give firmer insertion to the

muscles. They are, in fact, a sort of intermediate

between animals articulated on the internal skeleton,
and on the external crust, and they thus partake of

many of the advantages of both kinds of organisa-
tion. Their muscles are also differently constructed,
as any one may see by comparing the flesh of a cod
or a mackarel with that of a skate. In the two for-

mer, as well as in every bony fish that could be ex-

amined, whether with spinous fins or not, the flesh is

always in flakes : whereas in the skate it is in long
fibres. These fishes, by having their motion rather in

the flexibility of the skeleton than in the articulation

of it, and in having the muscles thus formed, are

capable of moving upon any and every point of the

body as a centre, while the motions are as powerful
as they are varied.

But there are still other circumstances connected
with the physiology of these fishes, which tend to

give them additional powers of remaining in the sea,
and being active and discursive in it, through the

greater part of the year. Their mode of reproduc-
tion does not consist in the bringing forward of a vast

roe and milt at one season, which demands a resort

to peculiar grounds, where these may be deposited
an operation which exhausts all the other fishes very
much. In some the young are hatched internally,
and in all they are so fecundated. Those, too, which
are excluded in the state of eggs, are each charged
with the rudiment of a perfect and independent life ;
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and that life is far more secure than the life in the

egg of a bird or an oviparous reptile, to which it

bears, in some respects, a considerable resemblance.

The shell or covering of the egg, in these fishes, is of

a horny consistence, tough, strong, and not liable either

to be broken or torn ; and it is generally furnished

with claspers or tendrils, which twine round the stems

of sea -weed, and other fixed substances, where the

eggs remain at a sort of anchor, until they are

hatched. These eggs are, we believe, chiefly brought
forward in pairs, the ovoviviparous ones being
hatched, one in each oviduct ; and the oviparous
ones receiving their horny covering there, in the same
manner as the eggs receive their carbonaceous shell.

The egg is usually of an oblong form, with the ten-

drils, one at each of the four corners ; and those

which are at the end to which the tail of the fish inside

is to be directed, after it is formed, are stronger, and
have more of a prehensile structure than those at the

end where the head is to be situated. Near the head of

the embryo fish there is a small longitudinal opening
in the horny covering of the egg for admitting water ;

and at the opposite end there is a similar one for al-

lowing the water to escape. Thus, the fish inside

the close and firm case, has a supply of water as soon

as it is capable of profiting by it. Near the head,

too, there is a part where the horny shell is more

easily disrupted than in any other ; and when the

proper time arrives, this gives way, and the fish comes
forth a free tenant of the waters. But the transi-

tion from the one state to the other is not instanta-

neous, but gradual ; for when the young fish comes
out of the egg, it carries with it, in a capsule con-

nected by a kind of umbilical peduncle, a portion of

the same vitellus which had supported it within the

covering. The general economy of the young shark

(or ray) is, therefore, the same in principle as that of

the spawning fishes ; the case, or "
purse," as it is

called, when found empty on the beach, or floating,

being the addition. Young salmon, for instance, re-

main " on the egg," and are supported by the vitellus,

just in the same manner as young sharks are, only

they are in vast numbers, in the sand or gravel, where

they have been deposited by the parent fishes, and
there is no protecting case to the young fish ; whereas

the young shark is not alone upon the waters, but

provided with a case which affords it protection

against the water, and also no doubt against enemies ;

for it is not likely that many fishes will feed on the eggs
of sharks and rays, considering the strength of their

covering ; whereas many fishes, birds, and other ani-

mals, eat the eggs of the spawning fishes.

There is one other point connected with the eco-

nomy of the young shark in its case, which is worthy
of notice, as showing how perfectly the adaptations of

nature are, even in what appear to us to be the most
minute particulars. The young of the spawning fish

is in the free water, and it has the free use of its

mouth and its gill-covers, so that it can breathe in the

same way that the full-grown lish breathes, from the

commencement. It is different with the young shark,

pent up as it is in its case, with the body bent, and
the head confined. The water, too, gets access to

it only by one small opening in the case, and it

escapes by another. Hence, it is impossible that the

young shark in the case can breathe in the same
manner as a fully developed one does after it is in the

sea. The case can clearlv give it no assistance in

breathing, as the case has iao vitality. But the ani-

mal thus confined is placed in. circumstances so dif-

ferent from those in which it is afterwards to act as

the most independent and discursive inhabitant of

the water, that it requires some assistance. The
difference between the two states of the shark or the

ray is not so great certainly as that between the state

of a tadpole or a larva living in the water, and the

batrachian reptile or the perfect insect living in the

air ; for the medium of breathing is different in them,
and only the mode is different here. Therefore the

desideratum is not a different kind of breathing ap-

paratus for the two states, but a modification of the

same apparatus. This is found to be provided in all

the young of the sharks and rays that have been ex-

amined in the case. This consists of a filament of

the substance of the gill, projecting from the gill

opening, and containing a vessel (or vessels ?) in

which the blood is exposed to the action of the water ;

and thus the same purpose is answered without the

action of the internal gills. When the shark or the

ray comes into the free water, those fibrous appen-
dages would be as inconvenient as they are necessary
when it is in the case ; and they are accordingly

very speedily absorbed.
One can hardly fail in being struck with the re-

semblance which there is in these supernumerary
gills in the selacian fish, while in the case, to the gills

which those reptiles and insects which spend the first

stage of their animated existence in the water have
while they remain there. In them the gills are no

part of what is to be the permanent structure of the

animal, they are mere external appendages developed
for a temporary purpose ; while they answer that

purpose, the proper organs which are to be promi-
nent are either undeveloped or dormant ; but they
are formed or become active as soon as they are

wanted. Just so in these fishes, the internal gills

remain in a great measure inert, until the animal
comes into the free water, and requires their use.

This provision in the young shark or ray appears,
after it has been explained, to be so rery much in

accordance with the general action of nature, that

one looks upon it as a thing indispensable, and there-

fore of course. But this is only after the explanation
has been given ; for before then, some naturalists of

no mean name or industry considered these appen-
dages as characteristic of a species of shark, which
had been met with only in the small specimen which
had them, and to which they gave the name of

Squalus ciliaris,

This shows how necessary it is for every one
who puts his hand to the subject of natural history,
more especially in the folding of new species or varie-

ties to which tyros in the matter are exceedingly
prone, to inform himself well upon all points of

physiology, both immediate and collateral ; for it is

highly probable that very many of the obscure spe-
cies in general, which rest upon no surer foundation
than a single museum specimen, would be found en-

titled to no such distinction, if their physiology and

place and relation in nature were rightly understood.

The Selacii, but especially the sharks as the typical

subfamily, being thus formed by nature for the most

powerful exertions, and being exempted from some
of the severest duties that devolve upon other fishes,

may fairly, on the principle of the general analogy,
and even without a distinct knowledge of their habits,

be presumed to have a very energetic and important
part to play in nature.
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Now though the sharks cannot be said to be the

monarchs of nature's productions in the ocean, as the

Carnivora are on the land, or the birds of prey in the

air, yet they are unquestionably, in some of the spe-
cies at least, the most powerful, the most active, and
the most sanguinary of the fishes. The only inhabit-

ants of the water which have so much the mastery of

them as to be able to make a meal of a large shark
of the most formidable species, are the great-toothed
whales ; and they are mammalia, not fishes. We
must therefore assign to the sharks the rank of the

"monarchs" of the fishes, or rather perhaps the
"
tyrants," for, as these names have been applied in

the animal kingdom, they are perfectly synonymous;
and the only attribute of kingship to which they have

any claim is power the power of gratifying their

own appetites by eating up the rest. As monarchs
stand among men at the present day, they would of

course account this as a very undesirable and repul-
sive kind of royal endowment or dignity ; and they
would be right in so doing, while those who thus

attempted to narrow them and rob them of the very
jewels of their diadems, even in words, would be very
wrong and very wicked ; but still the kings of beasts

and of birds, which have worn their honours from
times very remote, tell an unfavourable tale of the

kings of those very early times; for likeness in dis-

position and conduct is the only ground that we can
see or imagine for applying the name to the animal.

Be that as it may, these monarchs of the fish take
more after the birds of prey than they do after the

carnivorous mammalia ; for the females among them
are always larger and more powerful than the males.

The deadly weapons of the shark family are not

confined to the teeth, formidable as these are, for

some of them have the snout drawn out into a toothed

weapon, more formidable than that of the sword-
fishes of the mackarel family. Indeed, it seems to

be the shark which is so armed, and which is some-
times called the "

sea-sword," and not the sword-fish,
which is described as making its gashes upon the

whale. This is reconcilable both with the nature of

the fish and the seas in which it is found. The tail

of some of the sharks is also a most formidable wea-

pon ; and the fins and even the skin of the animal*

are of a cutting or wounding nature, from the hard
tubercles with which they are beset. They differ so

much in the details, however, that no general descrip-
tion can be so framed as to meet them all ; and they
are so many that a full detail of them would greatly
exceed our limits.

We may mention, however, that the teeth of these

most active and voracious fishes are of two distinct

kinds, both wounding teeth, if of sufficient size for

the work ; but the one kind better formed for tearing
and laceration than the teeth of any other animals,
whether of the sea or the land ; and the other kind

more adapted for keeping their hold. The first kind

consist of single blades, of a sort of triangular shape,

standing upon, one of the three sides as a base, and

having the side which is directed toward the central

line concave, and the other one longer and conyex.

These two edges are thinned off for cutting, and at

their junction they form a sharp point. They are

also toothed like a saw along both their edges, the

points of these secondary divisions being all turned

in the direction of the principal point of the entire

teeth, and all trenchant in their edges ; so that the

utmost ingenuity of savage man, when he forms his

weapons so as to tear and torture as well as kill, could
invent nothing more adapted for his revolting purpose
than this kind of tooth in the shark. And, wherever
the animal is furnished with this terrible weapon, it

is never given in vain ; for the murderous disposition
of the owner always corresponds.
The other kind of teeth consist of one principal

blade, formed something like the point of a broad

arrow, but curving outwards towards each side at the

base, and having a small trenchant tubercle on each.

The teeth of this latter form are curved backwards
toward the opening of the gullet.

Neither kind are rooted in the bones, and the cut-

ting teeth especially are supplied with muscles, so

that each tooth has various motions independently
of the others, or the whole may move in concert ac-

cording to circumstances. One can indeed imagine

nothing more terrible than those teeth, when they
are mustered row upon row, to the number of six

rows, all at work upon the victim, and plied by the

strength of a most active animal, from thirty to thirty-
five feet in length, and weighing nearly three quarters
of a ton.

Yet terrible as these teeth are, and well as they
are fitted for inflicting the most fearful lacerations,

they and the animal that is furnished with them are

true to the general character of the class they are

still the teeth of a fish ; and their grand action is

prehension and swallowing, not killing and dividing
their prey. As is the case in fishes generally (though
not quite universally), the stomach of the shark is

fitted for performing the whole work of assimilation

without any preparation of the food by the mouth.

If it can be obtained without a struggle, the largest

prey that the shark can swallow, and its gape is no
stinted one, goes to the stomach entire. Large fishes,

seals, the bodies of various animals of considerable

size, human bodies an entire one and part of ano-

ther, nay, even the body of a horse (so say the re-

ports), have all been found entire in the maw of the

most formidable of the shark family.
The whole are not indeed of this very terrible cha-

racter ; but the greater part are, and the peaceable
ones are comparatively few, though many have the

teeth small, and the majority have them not of the

lacerating character. We must therefore take one

brief survey of them in the order of the arrangement.
In this we shall follow Cuvier, who makes four sec-

tions or principal genera sharks, hammer-heads,

angel-fishes, and saw-fishes. The ray follows as a

filth, and completes the family of the Selacii, but

we have already noticed it in the article above re-

ferred to.

The last then of the four now mentioned contain

only a single genus each ; but the sharks, or family
of the Squalidce, consist of twelve subgenera, Scyllium,

Carcharins, Lamna, Gallus, Mastelus, Notidanus,

Selachus, Centracionus, Spinax, Centrina, and Scymnus*

Many of them, however, are very little known ; and

they are so many that we can only notice such as are

found in the British seas, or are otherwise of very

great interest.

SCYLLIUM. The members of this genus are gene-

rally called "
dog

"
fishes on the British coasts ; and

indeed there is a great disposition to name the whole

of the family that occur with us to common observers

after some one or other of the varieties or species of

the canine race. The characters of the genus Scyl-
lium are : the head short, the muzzle blunt, the DOS-
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trils near the mouth, and continued by a groove to

the upper lip, thereby forming a sort of valves; the

teelh of the prehensile description only, without any
of the serrated or lacerating ones, but with sharp

points and a tubercle at each side of the base ; the

gill-openings five on each side, the last ones opening
over the pectoral fin ; the first dorsal rising on the

mesial line about half-way between the snout and

the extremity of the tail, and in rear of the ventral

fins, the second dorsal in rear of the anal, the caudal

narrow at the tips, and the principal lobe on the

under side of the tail. The males with claspers to

the ventral fins, as is general in the family, but the

females without these appendages.
The fishes of this genus, and indeed those of the

greater number in the family, are social at certain

times of the year, and pursue their prey in packs.

They are found chiefly near the rocky shores where
there is sea-weed. They are more common on the

warmer shores than on those of Britain, and on the

south coasts of England than on those of Scotland.

They are oviparous, and deposit their eggs in small

numbers at intervals among the aquatic plants. Their

flesh is little esteemed, and thus they have small in-

terest in the eyes of any persons but naturalists.

In treating of the shark family, and indeed of most
of the cartilaginous fishes, it is necessary to use some

caution, and not speak too particularly about the size.

There are differences, no doubt, in the average sizes

of the different species, and very great differences ;

but there does not appear to be any thing positively
to limit either the size or the duration of any of the

family, as their bones do not become indurated ; and
thus there seems no reason why their enlargement
should cease altogether. This precaution is, how-

ever, necessary in a general point of view only ; for

of course we may allude to the size either of the

largest or the average as met with in any particular

locality. There are three species of the genus found

on the British shores, one very plentifully in some

places, another much more rarely, and the third is

very rare, or, which amounts to the same, it is rarely
seen. They are all called dog-fish ; but none of

them is the dog-fish so plentifully found in the north-

ern parts of the British seas. Wherever they come,

they get very little thanks for their appearance ; for

they are of no value themselves, and they are so

voracious that they drive the more valuable fishes off

the grounds, and so strong that they are apt to break

the nets. Where there is fishing with lines, they are

apt to plunder the hooks.

Small spotted Dog-fah (S. canicula). This is the

one which is most common on the British shores,

especially those of the channel ; but, as Mr. Yarrell

justly observes, it is not very easy to decide whether
the comparative

" small
"

should be applied to the

fish or the spots. Cuvier calls it the "
large

"
one,

and the other the small ; in this he follows the other

continental naturalists, and the comparative size can
be much better judged of in the Mediterranean than
in our seas. The snout of this one is much shorter

than that of the other ; but the body and tail are

longer in proportion to the thickness. The ground
colour of the upper part is reddish, mottled with red-

dish-brown spots of a shade considerably darker, and
the spots on the fins larger than those on the body ;

and the ground colour passes gradually into white on
the lower parts of the sides and the belly, the middle
of which is without any spot ; but there are spots on

the lower fins, though not so numerous as on the

upper ones. There is a sort of "
grain

"
or granula-

tion on the skin, but the tubercles which form it are

very minute and inclined backwards, so that the

roughness cannot be felt if the finger is moved in the

same direction as the points slope.

Large-spotted Dog-Jish (S. catulus}. This appears
to be about the same size as the former ; but the

spots are much larger and more conspicuous, and

they are of two colours, the larger ones nearly black,
and the smaller ones paler than the ground, which
in the upper part is not so red as in the other species.
The snout is larger and more pointed. This species
is much more rare than the former.

Black mouthed Dog-fish (S. melanostomum). This

is common enough in the warmer seas, but exceed-

ingly rare on the British shores. It is a more hand-
some fish in the colour of the body than either of the

other two ; and the head is more tapering and the

snout more elongated. The upper part is brown
with darker spots, surrounded by margins of lighter,

and also variously clouded. The inside of the gape
is black, hence the name. Mr. Yarrell is the first who
has noticed it as a British fish, on the correct infor-

mation of Mr. Couch.
There are several more species of this genus men-

tioned ; but they, or indeed the ones that we have

noted, are not of much interest to a general reader.

CARCHARIAS (Sharks properly so called). The

generic characters of these are : the jaws and head

depressed ; the nostrils near the point of the snout ;

the teeth pointed and trenchant, often toothed in the

edges in the manner described ; first dorsal and pec-
toral fins large, the dorsal behind the pectorals, but

before the ventrals ; the second dorsal much smaller ;

the caudal varying so much in the different species
as not to form any part of the generic character.

This is the genus, some of the species of which are

so much dreaded, and dreaded with so much reason,

in the warmer seas, though the more formidable of

them rarely, if ever, visit so high latitudes as those

of Britain. The species are so very numerous, that

the details of them would extend to a very great

length. All that we can do, therefore, is to notice

one or two of those which have the best authenti-

cated history.
We must premise, however, that though the arch-

destroyer of all the sharks has been mentioned by
the writers on British fishes as having occurred some-
times on the one part of the coast, and sometimes on
the other, yet the fact of its having actually done so

is not yet clearly established. The tremendous pow-
ers of " the white" shark, and the fearful effects of

them in those seas in which it abounds, have become,
as it were, the story of all sharks ; and when the ap-

pearance of a shark is rumoured on any part of the

coast, the rumour is very apt to become the whole

history of the white shark, before it travels half its

round ; and some one is generally found ready enough
to record the romance along with the reality. That
the white shark may have been in the British seas,

we do not mean positively to deny, for the powers
of the animal are quite adequate to carry it into any
sea, or fairly round the earth : all that we contend

for is, that up to the present time there is no direct

and conclusive evidence of its so appearing. We
must, therefore, give our short notice of this formi-

dable species as an inhabitant of other seas, in which

it is seen but too frequently.
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While Shark (C. vulgaris). The body is long, co-

vered with a hard tuberculated skin, of a brownish-ash

colour on the upper part, and whitish below. The head
is large, the muzzle not very long, and depressed, arid

pierced with numerous pores. The toneue is short

and rough. The upper jaw furnished with six rows
of triangular teeth, with both their trenchant edges

nearly straight and toothed ; and the under jaw with

four rows, sharper in the points than the others, but not

so thin, and therefore not so trenchant. The pecto-
ral fins very large, and the first dorsal elevated, with

the ends of all the three broader than their bases,

and squared over, or slightly concave. The ventrals

small ; and the second dorsal and anal, which are

opposite to each other, not very large ; but all the

four of similar shape and termination as the larger

body fins. The caudal fin forked, with two powerful
and widely divergent lobes, the upper one larger
than the under. The irides with a pearly lustre.

This is the description of the fish as it appears in the

Mediterranean, and therefore that in which it is most

likely to appear, if it should stray to the shores of the

British seas. As a probability, if not a proof, that the

descriptions of it as a reputed British fish, have been
mixed up with that of some other species, probably
the Porbeagle (JLamna Cornubica), we may mention
that there are inserted the words,

"
pectorals tri-

angular,"
"

first dorsal rounded," which are true of

the porbeagle, but not of the white shark.

White Shark.

In the tropical seas the white shark attains the length
of thirty or thirty-five feet ; and the mouth of one of

this size is a fearful chasm. It is deeply cleft, and
the opening is made almost to a circular aperture
between three and four feet in diameter. This will

account for the large animals that have been found
entire in the maw of this monster of the deep. The
French call this species Rcquin, which is usually said

to allude to the vast number of victims which the

jaws of the shark send to their final
"

rest,
"
or pre-

pare for their
"
requiem," or song of last repose.

Whatever of truth there may be in this, the shark is

terrible upon the sea ; and scenes of death and de-
struction are said to be those in which it is most in

its element. We question the accuracy of those
statements which impute to the shark the power of
"
scenting the battle from afar," or even what is said

of its smelling putrid substances when miles off; but
it is very generally stated by nautical men who have
been, engaged iu the warm seas, that the shark en-

joys the scene of carnage ; and that unscared by all

the terrorsof the battle, it adds a new terror of its own,
more revolting, ifpossible, than any ofthose perpetrated

by man. The sharks career about from vessel to

vessel, swallowing or mangling the bodies of the

fallen, the dying and the dead all, in short, who by
accident get into the water; and adding its share to

the spilt blood with which the surface of the sea is

clouded.

When the slave trade was carried on with all the

horrors of " the middle passage," at which, even in

the recollection, our blood runs cold at the present
time, it afforded a formidable stock on which to graft
all the horrors of the accompaniment of the shark.

There was, of course, enough, and more than enough
of the horrible in the abominations of the trade itself,

without this addition ; and as the sharks are career-

ing about the tropical seas in all directions, there was

every probability that the poor unfortunates who had

expired in the "gross intolerable airof thefloating en-

gines of wholesale murder," were swallowed by the

sharks the moment they were cast into the sea, yet it

by no means follows from this that the sharks had any
means of distinguishing between a slave ship and any
other ship whose keel might divide the waters of their

seas ; but there is little doubt that the sharks, in com-
mon with all the other races of discursive fishes which
roam the broad waters, would follow that from w hich

they had been once fed, in the expectation of being
fed again ; and thus a very little addition of romance
would suffice to bear out all that was alleged of

them.
It would be foreign to our purpose, however, to

enter into the details of the history of the white

shark, whether romantic or real. They are to be
found in the narrations of the voyagers ; and all that

we need to add is, that the powers of this shark, and
the propensity which it has to put those powers into

operation, are quite equal to all that has been al-

leged of it ; and thus, all who have a thirst for

believing which is not absolutely insatiable, may find

ample scope for it within the limits of the real history
of these animals. There is but too much reason to

believe that legs have been lopped off, bodies cut in

twain, and members swallowed entire by these fishes ;

and some of the most melancholy instances have been
those in which the commander of a vessel, in proba-

bly an overstretch of that kind of authority which
such have on the high seas and we readily admit

that they need a good deal, and no little promptitude
and decision in the exercise of it have made immer-
sion in the sea at the end of a rope the punish-
ment, and have drawn up half a human body instead

of the whole.

The teeth of the shark are well calculated for per-

forming all the feats that have been recorded of it.

We have already mentioned their arrangement, and
we shall now notice their size. In the largest sharks

that have been examined, that is, in those about

thirty-five feet long, the teeth stand fully two inches

clear of the jaw, and the base is nearly of the same
extent. They are serrated in the edges, slightly concave

toward the mesial line, exceedingly hard and white,
and having their principal individual motion toward

the mesial plane, though they cut and tear in their

motion both ways. In the young fishes there is only
one row, and the teeth composing it are partially in-

clined toward the throat ; but they increase with age
till the adult number of six above and four below has
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been produced. Whether this is the ultimate number
which they never exceed, or whether the new rows

are produced external or internal of the former ones,

are points which have not been ascertained, though
it is generally supposed that the inner rows are always
the last produced. Some have gone so far as to say
that the supplemental rows are produced for the pur-

pose of supplying any deficiency that there may be

in the external or primary row ; but this is not at all

probable, as the whole of the rows are in general

equally perfect. Whatever may be the number of

the rows, the teeth in the inner one have always more
of the swallowing character and less of the tearing
than those of the external rows ; and there is every
reason to believe that the teeth continue increasing in

size as the animal itself increases.

From this armature, and also from its great mus-

cular power and the texture of its skin, the shark has

few enemies of whom it can be in much dread. The
skin of the shark is so hard and rough in the texture,

that no animal would be fond of biting it, while it

bites and also strikes very powerfully. The great

spermaceti whales are the only animals which can

master it ; and it makes a powerful resistance even to

these. This resistance is not, however, ultimately
successful ; for a shark seventeen feet in length has

been found in the stomach of one of these whales.

There are other enemies of much smaller size, which

are perhaps more annoying to the sharks than these

powerful whales, namely, various descriptions of

entozoa, which infest their alimentary canal. It is

probably the annoyance given by these internal tor-

mentors which sometimes forces the sharks on shore

in great numbers, though single ones often run them-

selves aground in the eagerness with which they

pursue their prey. Their eagerness for food is so

extreme, that they will leap out of the water, Com-
merson says, to the height of twenty feet in order

to seize a temping bait. The large ones follow

the pretty general law of iishes in eating the

smaller ones of their own species. Hardly any
substance, indeed, comes wrong to them, so that it

is animal matter and in mass enough. Seals, fishes,

and mollusca are indiscriminately eaten, the last

of which of course are only the larger ones

without shells, which are so very abundant in the

various seas. They, in fact, perform the same office

in the water as the more powerful of the carnivorous

animals perform on the land namely, that of arch-

scavengers ; only as the element in which they dis-

play their powers is much more extensive, their

powers of motion are far greater both in energy and

continuance. As is the case with the predatory
mammalia too, the most formidable of them, of which

there are several species, or, at all events, varieties,

known by the common name of white sharks, are

confined to the warmer latitudes. Some of these have

the pectoral and dorsal fins pointed, the posterior rays

very short, and the terminations concave, and have

the colour more inclining to grey than it is in the

typical white shark. It is also more or less spotted ;

and the tail and caudal fin, and indeed the whole ap-

pearance is intermediate between the typical white

shark and the genus Scyllium.
Sharks, though most of them inhabit near the sur-

face of the water, are remarkably tenacious of life ;

resembling in this respect, and also in the length of

time that their flesh will keep, the bottom fishes with

bones more than the surface ones. This is, in part

at least, owing to the different structure of their gills,

which prevents the shrivelling and stoppage of the

circulation, which are the causes of death. This tenacity
of life has caused the sharks to get a sort of romantic

credit for qualities which they certainly do not pos-
sess. The larger ones are, as we have hinted, apt to

swallow the small ones of the same species ; and on

opening a large shark small ones have been found
alive in the stomach. From this it has been inferred

that the mother takes the young into the stomach as

a place of safety. But the stomach of a shark is

about the least safe place into whieh any animal can

get, and whatever substance is conveyed there may
always be considered as conveyed for the purpose of

being eaten. It is not so much of the white shark

that this maternal tenderness is alleged, but of the

blue one, which comes into higher latitudes, and is

better known.
THE BLUE SHARK (C. glaucus) is also a formid-

able animal, though much less so than the white

shark. It is very common in the Mediterranean ;

but it appears seasonally on the south coasts of

Britain, and occasionally ranges as far as the extreme
north. When it appears on our shores it is seldom
more than six or seven feet in length, at which age it

has three rows of teeth in each jaw. From this cir-

cumstance, one would conclude that it is not then

nearly full grown ; for the teeth are supposed to in-

crease in number, much in the same way as in the

white shark ; as the number of teeth is the same in

both jaws at this, which may be considered as the

middle age of growth, it seems to follow that both

jaws get additional teeth at the same rate until the

under one has got its complement, and then the far-

ther additional ones come in the upper jaw. These
extra rows, as it were, which the upper jaw contains,

appear to act along with the rough surface of the

tongue in the operation of swallowing.
The teeth of the blue shark differ a little in their

form from those of the white one. The sides toward
the mesial line are more hooked than those of the

other, while, in the cases where there are only three

rows, three or four at the middle of the row have
more the character of swallowing teeth. The body
is longer in proportion to its thickness than that of the

white shark ; the snout is also proportionally longer ;

and the fins are differently shaped. The first dorsal

is not very high ; it is rounded in the fore part ; and

very low in the hinder. The second dorsal is small

and low. The pectorals are long and falchion-shaped,
with their curvature directed backwards. Their an-

terior margin originates under the fourth breathing
hole, which holes, as in the other members of the

genus, are five in number. The ventral fins are placed
about midway between the positions of the two dor-

sals, and the anal midway between the last dorsal

and the caudal. The caudal has the upper lobe

much longer than the under one ; and the membrane
of a portion of it toward the point is enlarged into a
sort of truncated flap. The under part is nearly as

white as in the former species ; but the upper parts,
the head, the irides, the upper fins, and the upper
surfaces of the pectorals, are clear slate-blue. In the

young specimens the teeth are very small ; but they
become more formidable in the full-grown ones.

We quote the following notice of it by Mr. Couch,
from Mr. Yarrell's second volume. " The blue shark
is migratory, and I have never known it to arrive on
the coast of Cornwall before the middle of June ; but
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afterwards it becomes abundant, so that I have

known eleven taken in one boat and nine in another

in one day. The injury they inflict on the fishermen

is great, as they hover about the boats, watch the

lines (which they sometimes cut asunder without

any obvious motive)," fishes never have any motives,

obvious or lateral,
" and pursue the fish that are

drawn up. This indeed often leads to their own de-

struction ; but when their teeth do not deliver them
from their difficulty, they have a singular mode of

proceeding, which is by rolling the body round so as

to twine the line about them for its whole length ;

and sometimes this is done in such a complicated
manner that I have known a fisherman give up any

attempt to unroll it as a hopeless task. To the pil-

chard drift-nets the shark is a still more dangerous
enemy, as it is common for it to pass in succession

along the whole length of the net, cutting out, as

with shears, the fish and the net that holds them, and

swallowing both together."
On the fishing-grounds in the northern parts of the

British seas, these sharks are not so destructive, be-

cause a stray comes only now and then. When one
makes its appearance on the coast, however, it causes

much more alarm than the same recurrence does on
the coasts of the Channel ; and the report of there

being one puts an end to bathing in the sea, at least

for a considerable time. It is not probable that any
appear of such size as to be capable of swallowing a

human body ; but there is no doubt that they could

and would inflict terrible bites. The rumour is, how-

ever, always less or more mixed up with the notion

of the white shark, and this gives it a terror which
does not naturally belong to it.

The time and manner of the coming of this fish

into the British seas is a tolerably good means of

judging of the movements of those fishes which it

follows, as well as of its own movements. It always
follows the surface fishes when they shoal toward the

land ; and so it must follow them from the warmer
latitudes rather than from the deep water.

The Fox Shark (C. vulpes). This fish is also called

the "
Thresher," from the use which it makes of its

tail as a weapon both of offence and of defence. It

occurs occasionally on the British coasts, but it is far

from being common. It is a very roaming animal,
and is found in higher latitudes than any of the two
former species. Its gape is not so wide, or its teeth

so formidable in proportion to its size, as those of the

former sharks ; but its tail is a most powerful wea-

pon, and it is exceedingly bold and voracious. The
snout is short and pointed; the body very stout; and
the upper lobe of the tail-fin about the same length
as the whole body and head. The pectoral and first

dorsal are long and strong, and much falcated ; the

ventrals are small ; arid the second dorsal and anal

little other than mere finlets. Both lobes of the tail

are falcate, the lower one having nearly the same form
as the pectoral fins, but shorter and very much pointed.
The length of the largest specimens which have been
found in the British seas has not exceeded twelve or

thirteen feet ; and that which is circumstantially de-

scribed by Mr. Couch was " ten feet ten inches on
the straight line, and ten inches more on the curve ;

three feet four inches round where thickest ; solid at

the chest; conical from the snout to the pectoral fins,

and thick even to the tail, which organ from the root

was five feet and a half long, and consequently more
than half the length of the body (the head and tail

included, of course) ; the eye prominent, round, hard,

four inches from the snout ; iris blue, pupil green ;

the nostrils small, and not lobed ; mouth five inches

wide, shaped like a horse-shoe ; teeth flat, triangular,

in two or three rows, not numerous ; spiracles five ;

pectoral fins wide at the bases, pointed, eighteen
inches and a half long. Measured along the curve,

from the snout to the first dorsal fin, two feet

five inches, the fin triangular ; from the first dorsal

to the second, fourteen inches and a half; this and

the anal fin small, triangular ; skin smooth ; lateral

line central and straight ; breadth of the tail, includ-

ing both lobes, thirteen inches ; the upper lobe nar-

row throughout the greater part of its length ; and

on the lower margin, at four inches from the extre-

mity, is a triangular process. Colour of the body
and fins dark blue, mottled with white on the belly."

Fox Shark.

This circumstantial description, together with the

figure, will enable the reader to form a tolerably cor-

rect idea of the appearance 'of this curious fish ; and
when he does so, he will not fail to see how well it

is adapted for the part which it plays in nature. The

body is obviously formed for speed and for the work-

ing of the tail jointly. The form and power of the

pectoral fins and the first dorsal give it a firm hold,

on the water at that part ; while the smallness of the

fins on the posterior part of the body allow that to

give free scope in all directions to the tail. Nor
must we overlook the power of muscle, which is con-

tinued to the very base of the caudal fin. From the

length, strength, and parallelness of the forward fin,

the body can swing on them as on an axis ; and as

there are three of them, the plane of that axis admits

of much variation. When the body of the fish has

a hold of the water by means of the long fins, and
the tail moves in the air, the force with which it can

strike an object at the surface must be very great.
" Mr. Couch," Mr. Yarrell remarks,

"
says it is not

uncommon for a thresher to approach a herd of

dolphins (Delphini) that may be sporting in unsus-

picious security, and by one splash of its tail upon
the water put 'them all to flight, like so many hares

before a hound." Other authorities say that the

thresher is in constant hostility with all the smaller

Cetacea; but the "
motive," as it is called, is not quite

so apparent. That this fish should swallow dolphins
is out of the question, for an ordinary dolphin is more

than six times the volume of an ordinary thresher.

From the one which Mr. Couch describes, as well as

from the size and character of the mouth, it appears
that the food consists of fishes of small size. The
one in question was taken in a salmon-net ; but

voung herrings were found in the stomach ; and Mr.

C. adds, that it appeared not to be able to cut its

way out of the net, as the blue ehark would very

readily have done, and nothing is said of any kind of

attack made by it upon the salmon,
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Still, the fact of its not only astonishing the dol-

phins, but inflicting pretty severe chastisement on

the whalebone whales, has been so often stated, that

there appears to be no doubt that it is true, though,
how it could feed on these very large animals, is

another matter. But it may bear them a grudge

upon other grounds as rivals in its feeding, for the

small cetacea are great devourers of fish. We quote
from "

Griffith's Cuvier" the following passage, which

probably relates to this shark, and which, from the

authority on which it rests, cannot be doubted :

" When Colonel Smith was in Jamaica, the captain
of a West Indian vessel happened to be upset in his

boat, along with two boys, about two miles distant

from the land of Montego Bay. This occurred in

the night ; and the three, with the aid of an empty
keg and billets of wood, betook themselves to swim-

ming. The boys soon disappeared one after the

other ; and the master, from the length of time

during which he had been in the water, became

quite exhausted and drowsy. From this state he

was suddenly, and not very agreeably, roused by a

tremendous blow on the breast, proceeding from a

shark which darted against him from below. The
man defended himself with his billet of wood, and

fought the monster for a long time, until he was at

last heard from the shore by some negro watchmen,
who went with a canoe to his assistance, and brought
him to land. The Colonel believes that he had
then about forty wounds, but had lost no limb.

The escape was attempted to be explained by the

probable conjecture that the shark had already
devoured the two boys, and had therefore become
too unwieldy to bite with sufficient effect. The
wounds were indeed mostly cuts inflicted with the

fins of the fish. The Colonel visited the estate

where the captain had been cured, a few days after

his departure, and learned the circumstance from the

medical resident who had attended him."

This could not have been the white shark, for its

habit is to bite, or to swallow entire, so that it has

no need to strike with the fins ; and there was no

evidence of a direct bite of any kind inflicted on the

captain, or that the boys had been devoured by the

fish. In fact, the characters of two different species
have obviously been mixed up in this case, as they
have been in very many others ; and we are still in

the dark as to the real purpose of the flagellation

which the fox shark is said to inflict upon its more

bulky neighbours. The analogy would lead us to

suppose that the tail, powerful as it is, is a weapon,
and not a feeding instrument. This is the chief use

of all the weapons with which the bodies of fishes

are furnished, with the exception of the furnishing of

the mouth ; and though this shark should advance,
and apply this weapon, that does not in the least

alter the character of it.

There are many other species or varieties of the

genus Carcharias, but very little is known of their

habits as different from the three that have been

mentioned, and therefore they must suffice in the

meantime.
LAMNA. The best known species of this genus is

the Porbeagle, of which we shall speak more parti-

cularly by and by. The generic characters are :

the snout conical ; the nostrils in the under side ;

all the gill-openings in advance of the pectorals ; the

first dorsal only a little in the rear of the pectorals ;

the rest of the body-fins small ; the second dorsal

and anal near the caudal ; both lobes of the caudal

large, the upper one not much longer than the lower,
and margined on the posterior edge near the lip;
and the teeth much more of a prehensile and swal-

lowing character than of a tearing one ; they have

large triangular points, with a small lateral tubercle
at each side of the base. They are known onlv, or

chiefly, in the European seas, and not in the tropical
ones, like the true sharks. They are not so formidable
as these, but still they are ravenous fishes, swimming
with much velocity, and growing to a large size.

The Porbeagle (L. Cornubica'). The common name
of this fish appears to be compounded of Poresse and

Beagle the former from its bearing a slight resem-
blance in shape to that well-known member of the

cetacea, and the latter from the fact of these rishes

being often found hunting their prey in packs. It is

called Cornubica, from having first been correctly
described from specimens taken on the coast of

Cornwall. As a British fish, it is not, however, con-

fined to the Cornish coast, but is fully as common on
the northern shores as the southern. They are very
discursive fishes, and, as they do not come into shal-

low water, they are seldom seen in proportion to

their numbers.
The body is spindle-shaped, thick and round at

the middle part, pointed in the snout, and tapering
very much to the tail, where there is a lateral keel
on each side advancing to some distance forward on
the body ; the head is furnished with numerous

pores, which give out a gelatinous secretion for

lubricating the skin ; backwards the skin feels quite
smooth, but forwards it is rough to the touch ;

colour blackish grey above, on the under part white ;

the pectoral fins moderately large, slightly fulcate,
and of a black colour ; the first dorsal high, broadly
lancet-shaped, with a low prolongation backwards ;

the second dorsal nearly the same shape, but very
small, and near the caudal ; the ventrals very short,
inclined backwards, and terminated in a straight
line parallel to that of the body ; the anal fin, under
the second dorsal, very small and rounded ; the
caudal partially crescent-shaped ; both lobes lonsr,

but the upper the longest ; lateral line straight, and
on the middle of the side ; the gill-openings five in

number, the last beginning at the anterior base of
the pectoral fin, and bearing obliquely backwards ;

the eyes round, and deep blue ; there are three rows
of teeth in the mature state, but the fish grows
rapidly, and thus is often found of considerable size

with only two. The porbeagle is found chieHy in

the currents near rocky places, and feeds on fishes of

considerable size, swallowing entire those which
measure as much as two feet in length.

Beaumnris Shark (L. Monensis}. This is known
only as a British, or rather as a Welch fish, and only
two specimens have been met with, both of which
are described by Pennant. They were both found
at the same place, the Anglesey side of the Menai
Strait. The snout is blunter than that of the por-

beagle, and the pectoral and first dorsal still farther

backwards, and more fulcate ; the ventrals larger
than in the others, and the second dorsal and anal
rhornboidal ; the tail more completely crescent-

shaped ; the lobes more tapering, the upper one

larger in proportion, and more of the posterior edge
margined toward the tip ; the skin is nearly smooth,
and lead-coloured. The habits of this species are of

course altogether unknown.
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GALEUS. This genus, of which only one species

is known, more nearly resembles the true shark than

the one last mentioned does. The chief differences

are, that this genus has air-holes, and the teeth are

serrated in their outer edges only. It is a long and
slender fish, attaining the length of five or six feet.

It is not very common on any part of the British

shores, and it occurs chiefly on the south. The

young are produced, all at one time, to the number
of thirty or more, in May or June, and they remain

during the winter ; but the full-grown ones leave the

coast at that time. They are very voracious, but

not nearly so injurious to the fishermen as the blue

sharks.

The skin is smooth, the lateral line straight, the

muzzle long and flattened, the nostrils near the

mouth, and with valves ; the jaws are semicircular,
with small teeth nearly the same in both ; the gill-

openings small, and close together ; the pectorals
and first dorsal triangular ; the other body fins

rhomboidal ; the upper lobe of the tail short, and at

the extremity, the under one much larger, and
divided into segments ; colour bluish grey on the

upper part, and greyish-white on the under. The
flesh is not eaten ; but, as is the case with all the

shark family, a considerable quantity of oil is ob-

tained from the liver. The Common Tope is the

English name of this fish, and the systematic one is

G. vulgaris. It is not a fish that is sought after by
the fishermen, who give it very little thanks for its

appearance.
MUSTELUS. With the exception of the teeth,

which are pointed and flat like those of the rays,
this genus very much resembles the preceding one.
The body is of the same shape, and the fins are

similar, with the exception of their terminal lines.

The general air of the fish is different, however ;

and, if the expression may be used, there is a soft-

ness of character about it which the former does not

possess.
There is only one species, though we believe the

old and the young, which differ in colour as well as

in size, have been described as two. This species is

Mustelus levis
" the smooth weasel fish," though we

believe that the Romans applied the term mustelus

to any fish that was long and lankjike a weasel, and
at the same time very voracious. This fish is found

occasionally upon all parts of the British coasts, but

not, generally speaking, in great numbers. As is the

case with all the fishes that hatch their eggs inter-

nally, it has no occasion to come to the shallow

water for the purpose of spawning, but only in

pursuit of the fishes upon which it feeds. It gets
various names, such as " the smooth shark,"

"
the

skate-mouthed shark," and "the smoothed hound;"
all of which are partially descriptive. It has been

remarked, in the case of various land animals, that

there is a relation between the armature of the

mouth and the character of the skin. The bats, or

hairless dogs, which are found in Egypt, have the

teeth deficient ; and, whether there be any deficiency
in them or not, we find that the teeth and the

economy of the skin have a sort of common charac-

ter, which cannot be mistaken by any one who has

paid even a little attention to the subject. No one,
for instance, could mistake the hair of a carnivorous

animal for that of a herbivorous one, or the reverse ;

and it is exactly the same in the case of feathers.

There are physiological reasons why this should

be the case, but this is not the occasion upon which
to enter into the particulars of them. They are very
valuable, however, inasmuch as they make one part
of an animal the index to other parts, and thus

greatly abridge the labour of learning. On this

account it is gratifying to find a confirmation of this

in the inhabitants of the water as well as those of

the air. Nothing can be more clear and striking
than the illustration afforded by the comparison of

this shark with those sharks which have the teeth

trenchant. The teeth here form a sort of pavement,
with only small tubercles, directed inwards ; and the

skin is not merely smooth when the finger is passed
along, but it is soil to the touch.

There is still another point of resemblance worthy
of being pointed out. Along with the teeth of the

rays there is in this fish an approximation to the

same character of the flesh. The flesh of this

species is certainly inferior to that of the rays,

especially the true skate, but it is much better than

that of any of the sharks which have even the most

simple form of the true shark's mouth. It is pro-
bable that the character which the sharks have may
operate in making their flesh feel less palatable than
it would do if there were no such opinion afloat

concerning them. We are told what a shark eats,

and therefore the idea of a cannibal at second-hand
mixes itself up with that of a shark-eater ; and as

shark is the family name, all the members of the

family, whatever may be their food or their manner
of feeding, come in for their share of the prejudice ;

and by this means, on all parts of the coast where
the terrible history of the shark is known, there is a

prejudice against such a fish as the present species ;

and it is only in the remote isles, where the people
know little of general histories, and are thus thrown

upon the judgment of their own senses, that the flesh

of the smooth shark is esteemed as an article of food.

It so happens, too, that the fish is most abundant in

those situations.

This fish inhabits farther down in the water, and
lives upon different food from the typical sharks.

Its mouth is a crushing mouth, not a cutting one ;

and, accordingly, it keeps near the bottom, and feeds

chiefly upon Crustacea. As is the case with the tope,
the young, though produced alive, are all produced
at nearly the same time, which is about the middle or

toward the end of autumn, according to the situation

of the place. When this operation is performed, the

fishes quit the shallows, or, at all events, do not verge
so near the surface as during the summer ; but they
make their appearance again in the beginning of that

season. They are not very prolific, for it is under-

stood that the average brood is not more than from

twelve to fifteen.

In this genus we could have many relations, for

the fish holds a sort of intermediate place, or, ac-

cording to the phraseology of the day, it is "a con-

necting link." This phrase is inaccurate ; for the

fish is
"
connected," not "

connecting ;
"
but it is used

by the initiated only, and of course it cannot mislead

them. The fish feeds at the bottom, and does not

range the free waters ; therefore, though it does not

come to the shores to spawi;, it comes up to the air

and light for the maturing and hatching of the eggs ;

whereas the sharks that range near the surface find

the action of the air and light there ; and when they
come to the shores, it is only, or chiefly, for the pur-

pose of feeding. This fish does come, and therefore,
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though not to such an extent as the spawners, it is a

seasonal fish, much less discursive in its every-day
habits ; consequently it does not stand in need of the

firm skin or the tough muscular fibres of those that

dash across the breadth of the ocean in quest of their

food.

Specimens of five or six. feet in length are occa-

sionally taken on different parts of the coast, but in

general the fishes are smaller, as the. largest ones

keep much out at sea. In these there is a farther

resemblance between them and the rays. The teeth

of the young are without any very elevated points,
and thus not well adapted for swallowing a large
morsel ; but, as they increase in age, the posterior

angles of the teeth become more elevated ; so that,

while they were formerly fit only for bruising a

crust, they are now fit for swallowing a fish. The
colour of the upper parts and the iins is pearl grey,
and that of the under part dull yellowish white.

The very young ones have the portion above the

lateral line marked with numerous circular white

spots ; they become fainter and fewer as the fish

increase in size ; and in very large, and old ones, they
are nearly, if not altogether, obliterated. It is these

differences which have caused some to describe the

spotted one as one species, and the grey one, without

spots, as another. This fish is pretty generally dis-

tributed over the European seas.

NOTIDAMUS. The species of this genus, of which
there are two in the Mediterranean, and some in the

Indian seas, are often termed "
grey sharks

"
from

their colour, and they have sometimes been con-
founded with the smooth shark, which favour the

preceding genus. The generic name means "
dry-

back," which is understood to have been the old

Greek name for a shark, but whether for these by
way of eminence, has not been ascertained. In
most respects they so much resemble the smooth
shark, that an enumeration of particulars is not

necessary. The chief ones are the absence of the
first dorsal in this genus, and a greater number of

gill-openings. They do not belong to the discursive

sharks, and have not, we believe, been found strag-

gling so far as the British isles.

The two Mediterranean species are as follow :

N. griscus. The grey shark, called also the low
shark. It has the muzzle depressed and rounded
like that of the white shark, triangular teeth in the

upper jaw, and serrated ones in the under. It has
also six gill-openings, whereas all those that have
been previously mentioned have five only. The
colour of the upper parts is ashen grey, and that of
the under parts whitish.

N. cincreus. The pearl-grey shark. This one has
the muzzle very sharp pointed, as it is in the por-
beagle ; the teeth, both above and below, are like the
under teeth of the preceding species ; and there are
seven gill-openings of very large size.

SELACHUS. This name was applied by the Greeks
to the whole of the cartilaginous fishes, and is sup-
posed to have alluded to the general uniformity of
the surface, which, not being broken by scales, shines
while the fish is moistened by its mucous applica-
tion ; and probably the reason why the sharks were
called a dry-back was [the roughness of their gra-
nulated covering. Be that as it may, the fishes of
this genus are very different in their dispositions from
the true sharks. The generic characters are : the

general shape of the body resembling that of the true
NAT. HIST. VOL, III.

sharks ; temporal air-holes ; gill-openings five upon
each side, and so very large that they almost sur-

round the neck ; they are placed wholly in front of

the pectorals ; the teeth small and conical, not ser-

rated in their edges or with lateral tubercles ; all the

fins present. There are probably more species than

one ; but the distinctions of them are not known. The
one which is known is

The basking Shark (S. maximus). No fish deserves its

specific name better than this one ; for though, in as far

as accurate information goes, it is both maximus and
minimus in its own genus, it is maximus among the

whole of the fishes, being larger than any known in-

habitant of the deep, excepting the Cetacea. It is a
fish of the more northerly parts of the Atlantic,

although not exactly of the polar ones ; but it ranges
to considerable distances, and occasionally finds its

way as far to the north as the Bay of Biscay. On
the western coasts, especially among the Hebrides
and toward the north-west of Shetland, it is a common
fish in the summer months ; but it goes out to sea in

the winter. It swims high in the water, so as to

display the dorsal fin which is of considerable size,

and as the fish does not tumble along like the por-
poise, but swims smoothly, and at times remains bask-

ing in the same spot as if it were becalmed, it has

got the name of the "
sail fish." In sailing or rowing

about among the western isles in the summer months,
where such an occupation is so very pleasant, one is

never long without seeing the fin, and sometimes a

portion of the back of the fish rising over the water.

It is also as mild and unsuspecting as it is conspi-
cuous ; so that, if it is basking, one may row close to

it, and even touch it, nay wound it, if the wound is

not severe, without its apparently taking much heed
of what is going on. If, however, this wound is deep
and severe, the fish is instantly roused, and dashes off

with so much velocity that, if the wound is inflicted

by a harpoon, those in the boat must stand clear of

the line, and be careful of the boat itself, as, if it is an

ordinary skiff, it is liable to be upset. The fiesh of it

is not eaten ; but the liver yields so much oil, that a

large fish is a prize to the captors. Any thing equal
to or exceeding thirty feet in length is accounted a

large fish ; but there are accounts of sdme reaching
little less than forty.

Though this fish makes its appearance regularly
and in numbers on the coasts that have been alluded

to, and though there are few parts of the British

coasts where it is not occasionally to be met with, yet
very little is known of its feeding or its manners. It

does not appear to follow any of the shoaling fish for

the purpose of feeding on them
; and therefore it has

been supposed to feed chiefly on the floating mol-
lusea and on Crustacea. It is ovoviviparous ; but the

rate of its productiveness has not been well ascer-

tained. The colours are : clouded brown and blue

on the upper part, and bluish-white on the belly ; the

bod}' is spindle-shaped, thickest at nearly the middle
of the length ; the head is conical ; the muzzle rather

blunt and very short; the opening of the mouth much
more nearly in the plane of the body, and the jaws
much more nearly of equal length than in the more
ferocious members of the family ; the eyes are situ-

ated near the snout ; they are small, of a brown

colour, and longer in their horizontal diameter than
in the vertical ; the nostrils are lateral, there being

very little projecting snout for them to be placed
under ; the pectoral fins of moderate size ; and the

Tf
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first dorsal, notwithstanding its sail-like appearance,
not large, considering the size of the fish ; all the

other fins are well formed, but not large ; the caudal

forked, with the two lobes divergent, and nearly equal
in length ; the tail near the base of the caudal keeled

laterally, and grooved on the upper and under sides.

Perfectly harmless as this huge fish is to man, and

apparently to every thing in the sea upon which man
sets a value, it is a subject of very great alarm when
it appears upon a part of the coast where it is but

little known. It is a shark in name, which appears to

be sufficient ground for investing it with all the

terrors of the tyrant of the sea. We "have known
instances where the rumoured invasion of a shark put
all the people in motion, and the timid were appre-
hensive that the "

monster, whose terrible fin could

be seen from the beach, would swallow men, boats,

and all." But the more adventurous who embarked
to avert the destruction rowed close up to the fish,

soon despatched it and towed it to the beach, where,

after the liver was abstracted, the spoils of the porten-
tous spoiler remained there, testifying to more senses

than one how well the natives could defend themselves

against invasions of sharks. There might have been

another prop to their prowess ; for at that particular

time they were girt with weapons against another

kind of invasions in which the eye of reason saw

about as much real danger as even that by the bask-

ing shark.

CBSTRACIONUS. Of this genus only a single spe-
cies is known. It is a native of the Australian seas.

In its characters it appears to be intermediate between

Mustelus and Spinax, having teeth like a pavement
in common with the first, and a spine in the anterior

part of each dorsal like the second. Nothing is

known of this genus that could in the least interest

the reader.

SPINAX. This is a genus with which we are better

acquainted, as there is one species which is not only

common, but exceedingly numerous on some parts of

the British shores. The characters of the genus, in

brief, are : the body elongated ; two dorsal fins with

a strong spine in front of each, united to the edge of

the fin at the base ; no anal fins ; temporal orifices ;

the teeth in 'several rows, small, and with cutting

edges ; the gill-openings small, close together, and all

in advance of the pectorals. The British species, and

indeed the only species which is very well known so

as to be interesting to the general reader, is

The Piked Dog-fish (S. acanthias). This is the

Scotch name of the fish, the English one on those

parts of the coast where it is most abundant, being
the "

bone-dog," which is also in allusion to the spines.
"
Pyked" is the proper pronunciation of the epithet,

and though this is from the same radical word as
"
pick," yet the senses in which they are now used

are not the same ; and thus even Mr. Yarrell, fol-

lowing the false orthography of some one else, has

spelled the name "
picked," which, as we use it,

means "
selected," whereas, if he had just left out the

c, and written
"
piked," there would have been no need

of telling that "
pike means pike."

This fish is much more abundant on the British

coasts than any of the other Squalidce; and in the

northern parts where the genus Scyllium is hardly
known even now, it has been the "

dog-fish," and the
"
sea-dog," time out of mind.

It is a small fish compared with many others of the

family, but it is a very bold and active one, and well

organised both for swimming and for using its-teeth.

The length of what are usually considered full-grown
ones is about three feet; but the majority that appear
are smaller. The general shape of the body is not

unlike that of the tape ; but there is an expression of

greater vigour about it. The head is flat with the

temporal orifices large and upwards ; the snout pro-
duced, but rather blunt; the nostrils pierced in the

under part ; the gape wide for the size of the fish, and

opening to a circle as in the sharks ; the teeth point-

ing outward on each side, and with sharp cutting

edges ; the eyes lateral, the horizontal diameter the

longest; the pectoral fins large, triangular, convex

before, concave behind ; the ventrals much smaller,

and the anal entirely wanting ; the two dorsals divide

the entire length from the snout to the tail very

nearly into three equal parts ; these last fins sloping
backwards, and slightly convex in their anterior mar-

gins, rounded at the tips, concave backwards, with a

narrow lobe at the base of each ;
the spines in front

of the dorsals strong and very sharp-pointed, the

first rather more than half the height of the fins, the

second the whole height ; the upper and under lobes

of the caudal forming a rounded terminal fin, but with

a triangular lobe of the under one opposite to about
the anterior half of the upper ; the upper part and
also the fins slate-grey, the under parts yellowish-
white ; the skin rough when the hand is passed for-

ward over it ; the fins granulated and used for polish-

ing wood, as are the fins of many of the family, the

"grain" on them being finer than that on the body.
There is, we believe, scarcely any part of the coun-

try where the flesh of the dog-fish is eaten in the

recent state ; and there are few fishes which the

fishermen are less fond of seeing in numbers on the

fishing-grounds. The numbers in which they appear
are almost incredible. They are on the coast early
in the season, and they remain till it is late, so that

they attack all the more valuable fishes when they
shoal toward the land. From the tendency which

they have to associate in immense packs they are

seldom found along the whole line of the coast, but

they alarm the fish, and drive them from the grounds.
Their bite is powerful and their gape wide, arid

thus they swallow and mangle va*t numbers. It is

also understood that they get below the fish and
wound them with their dorsal spines. The command
which they have over these weapons is very great ;

they can work them with the whole muscular power
of the body, and strike with wonderful rapidity and

certainty. It is not safe to tamper with them after

they are taken, for, like all the rest of the family, they
are very tenacious of life; and, when lying apparently
lifeless, they will start into action and inflict wounds
with the spines.

Besides the injury which they do the fishers in

driving the fish from the grounds, they watch the

lines and cut off such fish as are caught ; so that even
after the lines have been filled, a large pack of sea-

dogs coming on the ground will leave the owners to

draw them in empty and bookless. Mr. Couch men-
tions that he has heard of twenty thousand being
taken in the sean at one time, among which, how-

ever, there must have been a great number of young
ones. The livers afford a good deal of oil ; and in

those northerly places where the people depend so

much on the sea for their subsistence, and the sea is

in a great measure inaccessible or unprofitable in the

winter, their flesh is salted and dried. It is rather
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hard and tasteless ; but still it is better than absolute

hunger. Then, when they are abundant, the offal

is of use in enriching the fields.

CENTRINA. This genus have spines on the back
as well as the last, bnt the one is directed forwards

and the other backwards. They have several rows
of small pointed teeth in the upper jaw, and one or

two rows of cutting teeth in the lower ; they have the

tail very short and the body massive, a sort of trian-

gle in the section, the lower part of the fish forming
the base of the triangle ; they have the habit of lurk-

ing in the mud at the bottom, for which reason they
are sometimes called sea-hogs. It is probable that,

while they lie in this manner, they wait for prey,
which they first wound with the dorsal spines, and
then seize with the mouth. They are found both in

the Mediterranean and the Atlantic ; but there is no
mention of them even as stragglers upon the British

coasts. They are fishes of little interest, as they are

of small use, and do less harm than the dog-fish. In

consequence of their lurking habits, they are seldom

caught or even seen.

SCYMNUS. Some species at least of this genus are

better known and possess a higher degree of interest

than the preceding one. In the characters of the

mouth they are nearly the same, having several rows
of sharp-pointed teeth in the upper jaw, and two rows
of cutting ones in the under ; the first dorsal fin is

placed near the middle of the length of the body ;

there is no anal fin, and the tail is rather short.

Some species of this genus occur in the seas of the

southern hemisphere, and there is one in the north,
which is a large and powerful fish, and among the

most polar in its locality of any of the shark family.
This one is

The Greenland Shark (S. borealis}. This has been

named in the lists as a British fish, but on very slen-

der grounds ; for the two that have been mentioned
did not come even as living stragglers, but were cast

on the shore. Farther to the south it has never been

observed, even in the state of a wreck, drifting before

the current of the water. Its colour on the upper

part wants the brownish tinge, but otherwise it is not

very unlike that of the great white shark of the warm
latitudes ; but the shape is like that of the prehensile.
In consequence of the similarity to the white shark,

when seen at a distance, this Greenland one was long
considered as being either the same or a variety ;

and thus, though it is a large and powerful fish, it

has got a character for voracity which it probably
does not deserve to the full amount that has been

stated.

The best, and indeed the only good account of

the Greenland shark which has been given from

actual observation, is that in Scoresby's work on the

Arctic Regions, which we shall quote :

" The Squa-
/us borealis is twelve or fourteen feet in length, some-
times more, and six or eight feet in circumference.

The opening of the mouth, which extends nearly
across the lower part of the head, is from twenty-one
to twenty-four inches in width. The teeth are ser-

rated in one jaw, and denticulated in the other. It

is without the anal fin, but has the temporal opening;
the spiracles on the neck are five on each side. The
colour is cinereous grey. The irides are blue ; the

pupil emerald green.
" This shark is one of the foes of the whale. It

bites and annoys it while living, and feeds on it when
dead. It scoops hemispherical pieces out of the

body, nearly as big as a person's head; and continues

scooping and gorging lump after lump until the whole

cavity of its body is filled. It is so insensible of pain

that, though it has been run through the body and

escaped, yet, after a while, I have seen it return to

banquet on the whale, at the very spot where it re-

ceived its wounds. The heart is very small ; it per-
forms six or eight pulsations in a minute, and con-

tinues beating for some hours after taken out of the

body. The body also, though separated into any
number of parts, gives evidence of life for a similar

length of time. It is therefore extremely difficult to

kill. It is actually unsafe to trust the hand in its

mouth, though the head be separated from the body.

Though the whale-fishers frequently slip into the

water where sharks abound, there has been no in-

stance, that I have heard of, of their ever having
been attacked by the shark.

" Besides dead whales, the sharks feed on small

fishes and crabs. A fish, in size and form resembling
a whiting, was found in the stomach of one that I

killed ; but the process of digestion had gone so far

that the species could not be satisfactorily discovered.

In swimming the tail only is used ; the rest of the fins,

being spread out to balance it, are never observed to

be in motion but when some change of direction is

required."
There is the foundation of much knowledge in this

passage ; and if the other inhabitants of the deep
could be examined as closely, and described as well,

our knowledge of fishes would assume a very diffe-

rent character from what it has at present.
Insensible as the Greenland sharks are to pain,

and formidable as they are to the whale, they are not

without their enemies, of a description against which

their powers are not of the slightest avail. Captain

Scoresby found attached to the eye of the shark a

white worm-shaped substance about two inches in

length, terminating in two filaments. On examina-

tion this was found to be a species of Lertuea, a

parasitical zoophile, various species of which torment

fishes by attacking their gills, their eyes, and other

delicate parts of their structures.

There appear, from the reports of naturalists who
have visited the South Sea, to be sharks there which

agree with the Greenland shark in some particulars,
but differ from it in others.

ZYG^NA Yoke-headed or hammer-headed sharks.

These have many of the characters of the genus Car-

charias ; but the form generally is very unlike them,
and the head is so singular as to have no parallel in

the whole animal kingdom, many and varied as are

its members. These curiously-formed fishes appear
to be widely distributed, being found in the seas both

of the north and the south ; and one specimen is

recorded as having been taken at Yarmouth in 1829.

Four spe.ies have been described, and there are pro-

bably many more, but we must confine our notice to

one.

The common hammer-headed Shark (Z. malleus).
This species grows to the length of twelve or four-

teen feet. The body is rounded in its section,

spindle-shaped, with the thickest part behind the first

dorsal fin, and the tail very long ; the pectoral fins

are large, originating immediately in the rear of the

last gill-opening, convex on their anterior margins,
concave on their posterior, and pointed. The first

dorsal is nearly opposite to them, of considerable

size, and with a deep curved notch in the extremity.

TT 2
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The ventrals arc nearly midway between the pecto-
rals and the anal, of moderate length in the first part,
but shortened posteriorly. The second dorsal and

anal opposite to each other, the first rhomboidal, the

second with a deep curved notch in the extremity.
The caudal longitudinal, in the upper and under sides

of a very long and rounded tail, the two lobes meet-

ing and forming a lancet-shaped tip. The upper
lobe very low and of uniform height ; the under rather

broader, with a fulcate prominence at the commence-
ment, and a portion near the tip a little enlarged.

Hammer-headed Shark.

The most singular part of the structure, however,
remains yet to be noticed. The body, which tapers
from midway between the pectoral and ventral fins,

continues in a lengthened and comparatively slender

neck ; then the head has the snout truncated in front;

but the head itself is drawn out into two branches at

right angles to the axis of the body, nearly of the

same thickness as the neck, and altogether not unlike

a double-headed hammer, with an eye in the middle

of each face, and directed at right angles to the axis

of the body. The nostrils are in front of these curi-

ous branches, and the mouth is at the middle of their

length below. The outlines of the fish are remark-

able for the gracefulness of their curvature ; the neck

and the two lateral branches of the head appear to

have great power of motion, and the whole air of the

fish is expressive of velocity and energy. What

particular purpose in the economy of the fish is an-

swered by the eyes being thus placed on peduncles,
has not been ascertained ; but there is no doubt that

a necessity for such extended vision as this strange

organisation can command accompanies the organisa-
tion. In farther confirmation of this, the eyes them-

selves are large and prominent ; so that, taking the

whole together, there is really no animal that com-
mands so extensive a field of view. The teeth are

large, formed and serrated like those of Carcharias;

and there are at least three rows in each jaw. It is

a very discursive fish, found in the deep water rather

than near the land. It is said to be exceedingly
voracious and daring, scarcely less so than a white

shark of the same dimensions. Its food is said to

consist chiefly of the rays; and as they are exceed-

ingly active fishes, it requires all its powers, both of

vision and of motion. A full-grown one weighs four

or five hundred weight, and the liver yields a great
deal of oil ; but the fibres of the flesh are very rigid,

and unfit for food.

SQUATINA Angel-shark or Monk-fish. This is

the third of the leading genera into which Cuvier
divides the family of the Squalidce. The generic
characters are : they have temporal openings, but no
anal fins ; the body very much depressed, and the

head rounded at the snout, and very broad and flat ;

the opening of the mouth in front of the muzzle, and
the eyes in the upper surface of the head, and not

lateral, as in the greater part of the family ; the pec-
toral and ventral fins so large that the outline of the

body resembles that of the rays. The -fish of this

genus are, however, independently of their more
scientific differences, easily distinguished from the

rays by the form of the disc or flattened part itself.

In the rays, especially in what may be, and are, called

the true skate, the disc is composed of the pectoral
fins only ; and in the thornback, the starry ray, and
some others, in which the ventrals form part of the

line, that part is so little in comparison with what
the pectorals form, and so easily understood to be a

mere supplement, that one can easily see it in its

proper light, and look upon the great breadth of the

fish as produced by the enlargement of the pectorals

only. Even in the torpedo, where the ventral fins

are more produced than they are in almost any of

the others, the fact of their being only supplemental
to the body of the fish is apparent upon mere inspec-
tion. But in the genus Squatina, though the pecto-
rals are much

larger
than the ventrals, they form an

integral part of the body of the fish, and not a sup-

plemental one. The character of the head also is

not to be mistaken ; for there are none of the rays
which have a rounded muz.zle with the opening of

the mouth at the extremity. The only species of

which we can find room to give a few particulars is

Squatina Angelas the Angel-fish, Monk-fish,

Shark-ray, and a variety of other names. How it

came by such a "
commodity of good names

"
as it has

obtained is a matter of some little astonishment at

this time of day, and when we carry back our con-

sideration our astonishment increases. Though the

association of any material form, however admirable

in itself, with the proper notion of an angel, as an

existence of a spiritual and ministerial nature, and as

such having nothing to do with form, be a very pal-

pable and most unphilosophical absurdity, yet, if we
will speak of an angel in tropes and figures borrowed

from material forms, it behoves us to select something
for our symbol which at all events is not repulsive.

But taking it in its mere appearance, without any
reference to its manners, which are certainly not the

most angelic, this angel-shark is about the ugliest fish

that the sea contain?. True, the pectoral fins of the

fish have some resemblance, and a very slight resem-

blance it is, to wings ; but granting that it were not

the mere resemblance, but the most perfect wings
I hat ever were grown of material substance, what

have wings to do with our notion of an angel? Wings
are for overcoming the gravity and motion of matter,

and for no other purpose ; and if they are essential

requisites of an angel, then that angel is a material

creature, and consequently no angel at all. It is

true, that we use the word "
wings

"
in these cases ;

but all that we mean is, that there is a velocity or a

power of velocity which we cannot trace farther than

Lhat which displays, or is capable of displaying, the

said velocity.
This fish" is occasionally found on various parts of

the British coasts, most frequently on the south, but
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occasionally on the east, though not very far to the

north. Its proper home, that is, the locality in which
it is most abundant, is the Mediterranean, where it

has been known since the days of Aristotle, who called

it the "
file," probably on account of the roughness of

its granulated surface. Its form indicates a very dif-

ferent habitat from that of most of the Squalidce ; and

any one in the least acquainted with the structures of

fish, and the localities for which their structures are

adapted, would at once say "this is a bottom fish, an
inhabitant of the bank." It would of course be in

vain to look for such a fish on the rocky shores, where
the water is deep and clear. The banks where tides

and currents meet, where there is a constant accumu-
lation of animal matters, and abundance of flat fish,

are the places where to find this
"
angel of the deep,"

in the home of its enjoyment.
It is well adapted for the office which nature has

assigned it. It grows to the length of seven or eight
feet, and is very muscular. The division of each of
the produced lobes into two by the fins is an advan-

tage in swimming which the flat fish, and even the

rays, which have the principal lobe, single, do not

possess ; and thus it is admirably fitted for beating its

prey in their own kind of swimming. When it at-

tains the largest size, it is a very heavy fish, not less

than 150 pounds in weight ; and this, with the quick-
ness of its swimming, enables it to impinge with great
force on its prey. Then its eyes and mouth are

adapted for forward chasing ; the depth at which it

preys is not too great for the view, and the broad
mouth and wide gape are ready to dine on a turbot,
even of very considerable size. The rays are usually
set down as among the articles of food consumed by
this singularly ugly fish ; but we have some doubts as
to this part of its bill of fare, more especially in the
case of those rays that have formidable spines on the
tail. Indeed the following up of these spiny rays to
take them in the rear would not be a very pleasant
business even for the fish, clad in armour as it is.

Besides, the rays feed chiefly on what is under them ;

and this is rather against their being a common prey
to this species, though the peculiar structure of the
hammer-head fits it for seizing them with the greatest
certainty. This fish is so peculiarly formed, and so

powerful, that it would be very desirable accurately
to determine its place and function in nature, but at

present the data are far from complete.
VVe have already mentioned the size which this fish

attains. The body of it is formed something like a

tadpole ; that is, the head is, if the lateral fins are not
taken into the estimate, so far wider than the body,
and the body, the distinction between which and the
fins is much more conspicuous than in the rays, is

cylindrical, or has the sides parallel from the head to
the first dorsal, and then it tapers gradually to the tail.

The plane of the head is nearly circular ; the eyes
far apart, though both on the upper surface ; and the

temporal openings are behind the ears, large and

crescent-shaped. The anterior margins of the pecto-
rals touch the sides of the head, about the middle of
their lengths, so as to leave about a semicircle of the
outline of the head free. After this they diverge in

nearly straight lines, at rather less than a right angle,
until their distal extremities are nearly as far asunder
as from the mouth to the first dorsal. They return
in lobes nearly at right angles to their front lines,
and then return rounded, overlapping the anterior
aud external edge of the ventrals. The ventrals ex-

tend as far as the first dorsal, projecting beyond the

lobes of the pectorals anteriorly, and slightly bilobate

in their posterior margins. The general form of the

disc is thus nearly a rhombus, but with the posterior
sides deeply notched between the pectorals and ven-

trals, and the anterior ones very slightly between the

head and the pectorals. The tail is nearly as long as

the body from the head to the first dorsal, bearing the

two dorsals, and a caudal of two triangular lobes, one
on the upper side and another on the under. The

opening of the mouth extends nearly along the whole
semicircle from the one dorsal fin to the other, so that

the gape, when at its full extent, is circular and very
wide. The upper part is shagreened with tubercles,

and there is a row of spines along the dorsal line,

which are said to be much more prominent in some
than in others. The upper part is mottled with brown
and greyish, and the under part dull white. It is

ovoviviparous, and the young, to the number of about

a dozen, are all produced about the same time, as is

usual in the members of the family which are not

very discursive. The flesh, like that of the others, is

hardly edible, and thus the fish is not sought after.

It is not so much disliked as the species which feed

nearer the surface, as it interferes comparatively little

with the fisheries. Hence it is allowed to enjoy its

splendid name, and feed its very unhandsome carcass

quietly in the deep.
PRISTIS {Saw-fish'). This is also made one of the

leading genera by Cuvier, and it is the last of the

family in the order of his arrangement. There are

several species, but this article has already extended

to such a length, that we can notice only one as a

specimen of the general appearance and habits. The

generic characters are : the same physiology as the

rest of the family ; they have the anterior part of

the body flattened, and the gill-openings pierced
below, as in the rays, and their teeth are small and

round, like those of the smooth-hound. The most
remarkable of their character, however, is the form

of the muzzle, which is lengthened into a very long

weapon, formed like the blade of a sword. This

weapon is furnished on each side with a row of very

large and strong teeth, standing at some distance

from each other, and forming altogether one of the

most terrific weapons that can well be imagined.
The species which we shall notice is

The common Saw-fish (P. antiquorum). This fish

has been known from remote antiquity as one of the

monsters of the deep, and the present generic name
is the one which was given to this species by the

Greeks. This fish is more generally distributed than

almost any other ; but it is a fish of the high seas,

and rarely, if ever, makes its appearance on the

shores. It is found on the margins and in the open-
ing's of the polar ice, and probably it passes freely
under the fields and floes ; it is also found under the

equator, and equally in the southern seas and the

northern. It thus, in all likelihood, passes purely

along the same latitudes as the British islands ; but

not a single specimen is mentioned by the authorities

as having occurred on any part of the coast. The
colour of the saw-fish is very dark grey on the upper
part, passing into ashen-grey on the sides, and nearly
into white on the middle of the belly ; the skin of the

upper part, excluding that of the lengthened snout, is

covered with hard tubercles, with their sharp points
turned backwards ; the covering of the snout with

these would make it a very serious weapon, from the
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ragged wound that it must inflict ; but they are

nothing compared with the teeth with which the

sides of the back are beset ; they are large and

strong, firmly rooted like teeth, an<5 about eighteen
or twenty on each edge of the back ; the point of the

blade is not sharp ; and, in fact, the whole weapon
is one fitted for tearing and mangling rather than
for simply wounding. Of course such a blade must
be moved with great force before it can do its work ;

and the fish is well favoured for effecting this ; it

attains a great length ; and as the first dorsal and the

very large pectorals are placed on nearly the same

part of the length, it can swing upon them in every
direction as upon a universal joint, and so deliver its

weapon in any quarter where it may have the greatest
effect. This, and not the sword-fish, which is a bony
fish of the mackarel family (see SCOMEERID^), is the

fish which is so mortal an enemy to the whale, in

company, as is said, with the fox shark, but we
believe that, far to the norlh, it is with the Greenland
shark. The weapon of the saw-fish is, in the very

large ones, about six feet long, and the animal can

plunge it into the body of a whale the whole length.
Nor have we any reason to doubt that, when the

fish takes a rush from a distance, in order to deliver

its weapon, it has force enough to accomplish this,

for it sometimes runs the snout into the timbers of a

ship in the same manner as is done by the sword-fish.

Saw-Pish.

It is probable that this one uses the sword for the

purpose of killing, in order to eat ; for, though the
saw-fish could no more swallow a whale than the

sword-fish, yet it has powerful teeth, and could bite

off pieces, an operation for which the toothless mouth
of the sword-fish is not at all adapted. It should

seem, therefore, that whenever the stabbing of the
Greenland whale by any ferocious fish is mentioned,
the present species, and not the sword-fish, should
be understood. This understanding gets us out of

another difficulty. In all such accounts of battles as

that related by Captain Crow, of which some account
will be found in the section Sword-fish, us above
referred to, it is stated that the stabbing fishes are in

numbers ; whereas, even in our seas, it arrives only
singly, and that but rarely ; nor is it for feeding in

concert that sword-fishes congregate. All the Squalidce
hunt in packs ; and thus, whether the object of their

hunting be a whale, or anything else, we may expect
them to follow the general law of their family.

Such is a very brief outline of the shark family,
one of the least valuable, in so far as human food is

concerned, of any that are to be found in the sea ;

but, taken as part of wild nature, and as showing the

power and the beauty with which created things are

adapted to the end which they are appointed to

accomplish, one of the most instructive that can be
made the subject of human observation and reflection.

SHEEP (Ovis). A genus of ruminating mamma-
lia with horns, placed, in Cuvier's arrangement, after

the goats, and before the oxen, but having far more
resemblance to the former than the latter. It has,

indeed, been pretty generally alleged that sheep and

goats not only can produce, but actually have pro-
duced, a mongrel breed, which continues fertile as

well as either of the races which are blended in its

formation. It must not, however, be supposed that,

in the "
Regne Animal," Cuvier actually asserts that

the mules between the goats and sheep continue

fertile in the mixed blood, so as to obtain a flock, a

breed, in which the qualities of goat and sheep shall

be blended together. His words are,
" Us (the sheep)

tneritent si peu d'etre separes generiquement des

chevres,qu'ils produisent avec ellesdes petits feconds."

This is true, and we may add, that whenever any
two species of animals are so nearly allied in their

structures and their modes of life, as to produce
a. hybrid at all, that hybrid is always fertile. But it

is fertile to return to the pure blood only, and not to

remain in the same state of mixture from generation
to generation. We must not, however, seek for any
distinctions founded on the production of animals,

beyond these three ; first, that the race continues,
without any return to another species ; secondly, that

there are mules which will only breed back again ;

and, thirdly, that there are cases in which no mule
is or can be produced. Taking this as the founda-

tion, the first of these would determine what were
the same species ; the second what were not the

same species, but the same genus ; and the third,

what were different genera. If this could be esta-

blished in all cases, and referred to at all times, there

is no doubt that it would be an excellent foundation

for a systematic arrangement of the animal kingdom.
But there are no means of doing this in one case out

of ten thousand ; and therefore, though we may
appeal to it in common cases, it is really of no value

whatever. The distinction between genus and genus
is not founded in nature. It is an application of art

which man makes, in the hope of thereby shortening
the road to knowledge whether he always does so

by means of it is another matter. It is thus quite
clear that the greater part of our systematic distinc-

tions must be purely artificial ; and* all that we have
to do is to take care not to impute to nature that

which is our own doings ; for we may appropriate
nature to ourselves without the slightest injury.

But, to return to our subject, sheep have been
broken down into such a number of breeds by artificial

means, that is, by climate, food, and attendance, that

we cannot help admitting that they may have been
to a very great extent changed by nature in the same

way ; and though, of the few races of them that still

remain in a state of nature, those which have their

pastures very different, in a physical point of view,
are themselves different, yet they may have been all

originally from the same stock. It would, however,
be a waste of time to go further into the details of
this part of the subject, than the statement of the

principle to guard against positive assertion, where
there is or can be no real knowledge. The generic
characters of the sheep are founded on its structure,

which is open to all, and not on its physiology, which
is more limited. In this simple and popular view of

it the following are the characters usually given : the

horns angular in their erection, furrowed across, bent

laterally into spirals, and formed upon a cone of

spongy bone, which, as far as it goes, takes the form
of the horn itself; the teeth are in all twenty-two,

eight incisors in the lower jaw, and six grinders above
and below on each side ; the incisors form a regular
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arch, the number of which are placed neatly and

compactly together, the two next the middle being
the largest, and the others becoming less and less as

they are nearer the sides ; the line of the forehead is

inched; the muzzle is without any naked part; the

nostrils elongated, oblique, and terminal ; and the chin
is without any beard ; the ears are of mean length and

pointed ; the body of middle stature, warmly covered
with hair ; the less are slender, and without any
brushes on the knees ; the females have two inguinal
teats, but there are no pores in the groin ; the tail is

generally short and pendent.
Generic characters of the sheep can hardly, how-

ever, be so expressed as that they will be perfectly

applicable to any one of the great number of breeds
into which the genus has been broken ; and thus,

though every child knows a sheep from any other

animal at first sight, it is not quite so easy a matter
to say why it is a sheep, and not a coat or something
else. In order -to be quite clear upon such matters
as this we want information respecting the reversed

operation. We know that certain stocks may be
broken into sections, but we have very little knowledge
as to how these sections may be put together so as to

get us back the original stock of which they were
broken. It is true that, when plants or animals
that once have been changed, or as we say, according
to the notions which we have of them, improved by
artificial means, are neglected, they become very
inferior to what they were in the cultivated state ; but

we cannot assert with truth that they return to the

original. If they are very highly cultivated, that is,

brought very far out of their natural state, and then

abandoned to the contingencies of wild nature,

they are apt to perish entirely. This seems to

have all along been the case with the cereal grasses
which mankind have cultivated for their bread corn.

There is no reason to doubt that all of these have
been cultivated out of wild grasses ; and it is very

unlikely that all the wild grasses out of which they
have been cultivated should have perished. Of
several of the millets, and the raggy of India, as

well as various others of the inferior sorts, the originals
are still to be met with in wild nature, not very dif-

ferent from the cultivated ones ; but we look in vain

for any wild plant which we can with certainty say
once was, or hereafter is to be, wheat or barley ; and
the same may be said of many of the more valuable

luxuries.

Animals being more removed from the state of

mere matter than plants less completely in the

power of man, as clay in the hand of the potter, than

plants cannot be so much changed by human art ;

l)nt still there are several of them of which we cannot
liiul iis wild nature any thing that we can absolutely

say is the original. This is the case with the dog,
the horse, and the ox ; for though there are wild ani-

mals still to be met with, with which some at least

of these can have fertile progeny, yet we cannot say
that they are the species out of which the domestic
one has been cultivated.

It is probably the same with the sheep. The sheep,

notwithstanding the influence which cultivation has
had upon it, is not nearly so domesticated an animal
as the ox ; and, therefore, there are wild sheep which
resemble the cultivated sheep much more than any
of the wild oxen resemble the cultivated oxen. But
still this resemblance, or the fact of their having fer-

tile progeny with each other, must not be hastily

taken in evidence that the ones which are now wild
are the stock out of which the cultivated ones have
been bred. Of late it has been ascertained that the wild

sheep of the mountainous parts of the Mediterranean
islands will breed with tame sheep ; but this fact

has not been ascertained long enough for enabling
us to decide whether they will remain as permanent
races or not.

The wild sheep which are still to be met with are
found in the mountainous parts of the great lands in

the northern hemisphere ; but it does not appear that

there are any in the south in South America ; in

Africa, south of the Great Desert ; in Asia, south of

the Himalaya; in the Oriental Archipelago ; or in the

isles of the Pacific, except the very northerly ones.

Thus it should seem that they are originally and pro-

perly animals of the northern hemisphere ; and the

places in which they are found point out the phy-
sical circumstances of what may be considered as

their country. They are decidedly mountain

animals, but not scrambling among the rocks as the

goats are ; and although they are placed differently
in the systems, it appears that their proper locality
is between the goats and the antelopes, though in

the countries where antelopes are most numerous,
there are no wild sheep, w hich has led to the placing
of them between the goats and the oxen. The goat
on the pinnacles where the patches of herbage are

small and of difficult access, the sheep on the breadth

of the dry upland pasture, and the ox in the valley
or meadow by the large river, are the places of the

three in nature. In their food, and the manner of

taking it, they all very much resemble each other, for

they are all grazing animals ; but a goat can eat

vegetables which are poisons to the other two, and a

sheep can find its food where an ox would starve.

On the other hand, a goat would be very much out
of its element in the humid pasture which the ox

prefers ; and a sheep would soon become diseased in

the feet and unable to seek its food. The sheep too,
even in the cultivated races, must, in order to be pro-
fitable, have a much greater breadth of pasture than

any of the other two.

There is another result of the comparison of these

three genera of the Ruminantia all things considered
the most valuable to man in the whole animal king-
dom, which should not be overlooked, because it

points out the situation in which each may be intro-

duced with the greatest advantage. The rocks of the

goats, and the plains and meadows of the oxen, are

both liable to sudden rains ; and the coverings and
also the constitutions of the animals are such, that

the rain does them comparatively little injury. The
hair of the goat throws off the rain as if there were

absolutely a repelling power in it ; and even when
the goat is, like the shawl goat of the northern slopes
of the Himalaya, provided with a close wool on the

skin, there is always along with it a sufficient quan-
tity of long hair of a smooth and shining surface to

throw off the rain and snow. Sheep, in the wild

state, are understood to have hair and not wool,

though the point is one which does not admit of

absolute demonstration ; but even then their hair is

very different from that of goats ; and when the hair

of which is laid into wool, unless it be in climates

which are positively cold and rainy, the whole hair

turns wool without any long and smooth hair to carry
off the water. There is also a tenderness in the

covering of the sheep, whether that covering be hair
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or wool, which is never found in that of the goats, be
the staple what it may. No fabric made of wool has

nearly the same durability as the shawls that are

made of the fine under-covering of the goat of the

Himalaya, formerly alluded to ; and, on the other

hand, the covering of the goat cannot be felted or

wetted in the same way that wool can. In conse-

quence of this, the covering of the goats, how-
ever long and shaggy it may be, never gets matted,
while the wool of the sheep always does, and does so

the more the liner it is in the staple. It is this mat-

ting which renders the covering of the sheep so lia-

ble to injury by long exposure to the rain. It holds

out for a considerable time no doubt, and the finer

that it is it holds out the longer ; but then, when a

fleece of this kind is once wet through, it takes a

very long time in drying, and the health ot the animal
is injured by the cold produced by the evaporation of

so much moisture as there is in the fleece. We find

that there is, in the nature of the animals, a tendency
to correct this in so far. If the fine-woolled sheep,
whose proper pasture is the dry plains where there

are not many rain-storms during the summer, are

taken to the hills where the atmosphere is habitually
cold and dripping, they in time become comparatively
rough in the coat, which is longer in the fibre, but
much less matted together. On the other hand, if

they are taken to very hot countries the fleece

changes in time to thin and coarse hair, as is the case

with the sheep in India. All the circumstances, in-

deed, point out the locality proper for the sheep, as

being that which is dry, and neither too cold nor too

warm. Oxen, on the other hand, thrive best where
the atmosphere is rather moist, because they have a
more luxuriant and tender pasture. Goats are more

proof aaainst all weathers than either oxen or slveep ;

and their sure-footedness enables them to reach the

patches of herbage in places which are quite inac-

cessible to both the others. We shall, however, have
occasion to make a remark or two .upon this part of

the subject when we come to notice the leading vari-

eties of cultivated sheep ; and, therefore, we now
proceed to a mere notice of the wild ones, in which
we shall take them as they stand in the system,
without admitting or denying that they are dif-

ferent species. In doing this we shall take them
in their geographical distribution, without consider-

ing any of them as more typical of the genus than

another.

THE MOUFLON. This one is called the Corsican

sheep and the Sardinian sheep, because it is particu-

larly numerous in the mountainous parts of those

islands, though not confined to them. It is also called

the wild sheep, and supposed to be the parent stock
of all the tame breeds of Europe, though of this there
is of course no conclusive evidence either way. This

species is rather larger ; that is, it is a larger-boned
animal than tn average of the cultivated sheep.
The horns are triangular ; that is, they present three

faces ; the first posterior and internal, the second infe-

rior and anterior, and the third superior and anterior.

The posterior face is smooth, or without ridges, and

larger than either of the others, and it is slightly con-
vex in the first part of its length, but concave in the

remaining part. The other two faces are flat for the

greater part of their length, but concave for a little

space toward the point of the horn. The ridge which

separates the two faces of the horn is very prominent,
and almost what may be called a cutting edge. The

first curvature is always outwards and inwards, and
backwards and forwards. These horns, though trian-

gular in the basal part, are flattened into a sort of

laminae or blades toward the points. They are very
broad at their bases, and occupy so much of the upper
part of the head that they are separated by a space of

only about a quarter of an inch, and in some instances

their bases meet without any interval. Their average,

divergence from each other at the base is about a

right angle ; but it is not quite constant, being some-
times ten degrees more, and at other times ten degrees
less. These horns are ridged and annulated, like

those of the cultivated sheep, but the annuli are gene-

rally closer together, and on the basal part of the

horn they are at irregular distances.

The mouflon is covered with two sorts of hair, one

woolly, and very fine and soft to the touch, and

arranged into curled locks like the wool of the com-
mon sheep, and of a grey colour. The other kind is

straight and bristly ; and from its length it is the only

part of the covering which is visible to the eye, and
has to be lifted up or aside before the woolly part is

seen. The colour therefore depends on this larger
and more bristly part of the covering ; and, as it is

variously coloured, the apparent colours of the indi-

viduals vary along with it. In some cases it is yel-

low, in others black, and in others again it is variously
annulated of these two colours. These differently-

coloured hairs are generally found on the same indi-

vidual, but they vary in their proportions j so that,

taken on the whole, different individuals of the same
flock appear to be differently coloured, the yellow

predominating in some instances, the black in others,

and others again having every shade that can be pro-
duced by a mixture of the two. These colours are

not constant, even in the same individual, but change
with age and with the season. In winter the colour

is more inclining to brown than at other times, and
the young are of a clearer and brighter tint than the

old. Some individuals are also nearly or altogether

white, and others are black. They have very often

a black streak along the dorsal line, and not unfre-

quently another, black or blackish, on the flanks, sepa-

rating the upper parts from the under ; the latter are

white, as are also the insides of the legs, the buttocks,

a spot under each eye, the middle of the face, and

the insides of the ears. The tail is very short, and

the sides of it are white. The hoofs and horns are of

a yellowish grey, and the latter, measured from the

base along the curvature, are nearly two feet in length.
The tongue and the inside of the mouth and nostrils

are black. The authorities are not quite agreed about

the horns of the females: some describe them as hav-

ing no horns, and others as having them, only smaller

than those of the males. The fact of the case seems

to be that the females have sometimes horns and

sometimes not ; but the presence of these appendages
seems to be the exception, and the absence of them
the rule.

The mouflon has been known from the remotest

antiquity, and it is probable that, in former times, it

was common in places where it is not now to be

found. At that time it was sometimes called the

Ophion, or "glider," probably from the fleetness of its

motions ; and Strabo and Pliny describe it pretty

accurately as the Musmon. Pliny mentions it as

being found in the mountains of Spain, and in those

of Sardinia, Corsica, and some other of the islands of

the Mediterranean, the places where it U still to be
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met with
; [for some naturalists mention it as still

occurring in the mountainous parts of the south-east

of Spain.
In their habits these animals have a very close re-

semblance to^the common sheep. They assemble
and pasture tog-ether in numerous flocks ; and so

much is this their habit that, if an individual is kept
in solitude, it pines away and very soon dies. As is

the case with common sheep, this social instinct ap-

pears to be the only one which is very strong in them,
and they will follow it even to their personal danger.
When kept in confinement, they do not appear to

acquire any knowledge of persons, so as to be able

to distinguish those who feed and are kind to them
from others. When food is presented to them, they
come to that; but they do not heed the person who
is in the habit of feeding them, unless the food is

shown. This is very much the character of common
sheep, which are far less intelligent than oxen, and
do not appear to know either their owners or their

homes. Therefore they must always have a shepherd
to conduct them, and lead the flock to where it may
be wanted ; for, although they keep together, the

whole would wander off, and never return to the fold,

unless conducted.
THE ARGALI. This is the wild sheep of the cen-

tral and northern parts of Asia, and has been not

unfrequently confounded with the mouflon of Europe.
Perhaps they are the same species, and the differences

between them are merely climatal, and therefore we
have not added the systematic names to the common
ones by which they are known. The argali is found
in all the mountainous parts of the temperate and the
cold regions of Asia, to the eastward of the Caspian,
and even in places so cold as Kamtschatka, where it

is highly esteemed both for its flesh and its fat.

South Down Sheep.

It is an animal rather less than the fallow-deer, but
thicker and stouter in the body, and shorter in the

legs. The male is considerably larger and stouter
than the female. The head has a good deal of resem-
blance to that of the common sheep, but the ears are
shorter. The horns of the male are not very unlike

those of the ram, but they are larger and higher,
more compressed, more triangular in their section,
more divergent, and also more rough and furrowed.
In very old animals they are of great strength and

thickness, especially at their bases. The front side

is flat or very slightly convex, but toward the point
the convexity is greater, and it is very compressed.
The interior side is grooved for nearly its whole

length ; and the external one is a little convex in the
basal part, and a little concave toward the point.

The internal angle on the front side is the most pro-
minent ; and the external of the same is rounded,

especially in the old ones. The cross furrows and

ridges with which the horn is annulated are very
irregular. The female, when full grown, has the

horns more elevated and less divergent than the

horned ewes of the common sheep. They are com-

pressed, flat on their inner surfaces, and convex on
their outer. They have the angle of the convex

edge rounded, and that on the concave sharp ; but

toward the points they are flattened and turned out-

wards. Both on the males and the females, these

horns begin to make their appearance when the ani-

mals are about three months old. They are then

semi-oval in their section, and of a black colour. The
tail of the argoli is very short, and naked on the

under side, the same as in the mouflon. In winter,

the colour on the upper part is generally greyish yel-
low, with a line of brownish red down the back ; the

buttocks bright yellowish ; and the under parts and
insides of the legs white. In summer, the colour of

the upper part is generally more inclining to red, but

the yellow patch on the buttocks surrounding the

tail remains of the same colour at all seasons. The
hair is very short and smooth, resembling that of the

deer, and has hardly anything of a woolly appearance.
It is remarkable for the fleetness of its motions and
the vigour of its leaps, and in many points of its cha-

racter it bears no small resemblance to the deer;

though in the more essential ones it is decidedly a

sheep, yet certainly more removed from the com-
mon sheep of Europe than the mouflon. It is an

exceedingly lively and active animal, and its flesh is

as much esteemed in the Countries which it inhabits

as venison is with us.

WILD SHEEP OF AMERICA. This is often called

the "
rocky mountain sheep," under which name a

figure of it will be found in the plate SHEEP, which

figure will give the reader some notion of the general

appearance of the animal. By some the goat of the

rocky mountains has been confounded with this

animal ; and it has also been called an antelope,

though it is neither the one nor the other, but truly
and properly a goat. The characters of this species,
or probably variety (for it really seems that, not-

withstanding all the diversities of the genus Ovis,

whether in the wild or the cultivated state, there is

no well made out distinction more broad than that

of variety), are very apparent, and at once prevent
any possibility of confounding it either with the ante-

lopes or the goats, though of course, as all sheep do,
it approximates more closely to the latter of these

than to the former. The bod}' is remarkable for its

thickness and roundness in proportion to its length ;

the legs are very long ; the outline of the forehead,
seen in profile, is nearly straight ; and the muzzle is

almost exactly that of the common sheep. The
horns of the male are very thick and large ; they
advance in front of the eyes, and form nearly an

entire turn of a spiral. They are flattened laterally
like those of the domestic rani, and have similar

transverse furrows and ridges. These furrows and

ridges are very conspicuous on the basal half of the

length of the horn, but much less so on the terminal

half; and of the three lateral faces the front one is

the largest. The horns of the female are much
more slender than those of the male ; they are com-

pressed, nearly straight, and without furrows ; there

are, in some instances, plates .or folds of skin under
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the throat, especially in the male ; the tail is very
short in both sexes ; the colour in summer is

generally greyish fawn, vvith a reddish or yellowish
line down the back, and a large patch of the same
colour on the buttocks ; and the under part, and the
insides of the legs, are either russet, yellowish, or of
a white sand colour ; in winter the colour of the

upper part is more reddish, and the throat and
breast are more inclining to white ; but the patch on
the buttocks remains much the same at all seasons.

According to the American naturalists, these animals
are found in little flocks, of about twenty or thirty in

each, on the rocky mountains, and extending southward
as far as California. Several naturalists have expressed
their conviction that the monflon of the south of Eu-

rope, the argali of Asia, and the wild sheep of America,
are only climatal varieties of one great species, to

which they have given the name of " mountain

sheep ;

"
but whether this is or is not positively the

fact, we have no means of ascertaining. Probability
is in favour of it, however, and the more so that,

among the domesticated sheep, which we have every
reason to believe are all originally of the same stock,
whatever that stock may have been, there are dif-

ferences of external appearance fully greater than

any which are to be met with among the wild ones ;

and we believe that, in the whole genus, there are no
differences but external ones. Some farther con-
fusion and uncertainty is produced among these wild

sheep by the conduct of the keepers of museums,
who have filled these with horns and other scraps,
not having any history, and which have, in conse-

quence, been referred to places where they are not

to be found. The great puzzle in the history of

this genus, however, is the proneness which it has

to break into varieties, not only in different countries,
but in the same country, and even in the same flock.

There are, however, other two species or varieties

which are worthy of notice, though even they do not

settle, or tend to settle, the question of common
origin.
THE BEARDKD WILD SHEEP (O. trctgalephus).

This is the wild sheep of the mountains of Atlas, in

northern Africa, but whether it is native there, or

merely the common sheep that had been left to

wander into the mountains during one or another of

the man}' disastrous changes to which that part of

the world has been subjected, it is not easy for us to

ascertain at the present day. This species has been
known to European naturalists since the middle of

the sixteenth century, at which time a specimen was

brought from the mountains of northern Africa. It

was an animal of considerable dimensions, hardly
inferior to the red deer, standing three feet and a half

at the shoulder, and measuring four feet and a half

from the occiput to the tail ; the head, from the top
to the nostrils, was one feet three inches ; the horns

nearly thirteen inches in circumference at the base,

and so close to each other as to approach within a

single inch ; their curvature backwards and down-
wards ; the length rather more than two feet ; the

section triangular ; the faces with cross ridges arid

furrows, and the colour black ; the ears of small

dimensions ; the cheeks furnished with long hairs,

which divide into two tufts of a beard on the under

jaw ; the neck short and thick ; and the sides covered

with hairs pendent as low as the knees ; along the

neck, and great part of the ridge of the back, there is

an erect bristly mano, which is particularly high and

tufted on the shoulders of the animal ; there are also

tufts, or brushes of hair, on the knees, but no callosity
as there is in the camel and in many of the antelopes;
the covering of the body, which is of a rusty black

colour, is hard and rough, resembling the hair of a

stag more than the wool of the common sheep. In-

deed, we believe that the fine wool of sheep is wholly
the result of culture, and appears only upon those

that are in a state of domestication ; and we find so

many varieties of it, arising from climate, pasture,
and other causes, that it is really very difficult to sav

what change cannot be produced in the covering of

animals of this genus, though the cause of the change
is, in many instances, a matter beyond our philo-

sophy. The legs of this animal are slender in pro-

portion to their length ; on the fore feet the exterior

hoofs are considerably larger than the interior ones.

The females are also said to be of larger size

than the males, which, if true, is an anomaly not only
in the ruminantia, but in the mammalia generally.
The account of this species or variety, as from the

mountains of Barbary, is by Caius, at so'v remote a

time as 1561, and thus it is open to some suspicion.
That there are wild sheep in the mountains which

skirt the valley of the Nile, and by inference in all

the other hilly parts of northern Africa, is placed

beyond a doubt by the testimony of M. Geoffrey
Saint Hillaire, who obtained one that had been
killed near the gates of Cairo, though not common
in that part of the country. It answered pretty

nearly "to the characters that have been mentioned,
and was at least a fifth larger in size than the

mouflon of the south of Europe. In fact, it appears
to be a sort of connecting link between the goats arid

the sheep ; but its history is still too imperfect for

enabling us to come to any distinct conclusions

respecting it. It appears to have been discovered

by different authors, as if it were two distinct species,
some calling it the ruffed sheep, and others the

bearded sheep 5 but its appearance at different ages
and seasons has been too little observed for enabling
us to come to ai)V definite conclusion respecting it.

The history of sheep in the natural state is one

which, though of much interest, is attended with

many difficulties. That they inhabited most parts of

Europe in the very early ages appears to be a point
not admitting ofmuch dispute ; and the question arises,

what has become of their bones ? This is a question

put, not only with regard to the bones of sheep, but

to those of the greater part both of the mammalia
and of birds, none of which are found in preservation,

except in places where they have obviously been
covered by a deposit of earthy matters. The only
answer appears to be that, in wild nature, there are

bone-destroyers adequate to the consumption of all

the bones that may be left on the surface. The action

of the atmosphere and the sun is the most powerful
and most constant in its operation in the wanner cli-

mates ; and then, in addition to this, there are many
animals which gnaw bones. Of these the most re-

markable are wolves and hyaenas ; though there are

also some birds which, though they cannot of course

gnaw bones, yet swallow and digest them. Now it

will be found that where there are wild sheep or

other wild ruminanlia still to be met with, there are

either wolves or hyaenas, or both ; and though the

hyaena of the north belongs perhaps to a more remote

period than the sheep (of which, however, we have

no positive evidence), yet the wolf was certainly a
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contemporary of the sheep in every part of Europe
in which wild sheep ever existed ; and it is not a

little curious that, in most places, the two appear to

have become extinct in some localities at the same
time. Many of the old accounts mention that wild

sheep existed on the Scottish hills at an early period
of the history of that country. Hector Boece, who
wrote a history of Scotland in the early part of the

sixteenth century, mentions that there were then, in

the remote isle of St. Kilda, wild sheep larger than

the biggest goat, with tails reaching to the ground,
and horns larger than those of the ox. It is very
doubtful whether this most eloquent but highly ro-

mantic writer can be implicitly trusted in any matter of

history, and more especially of natural history ; and,

therefore, if the matter rested upon his authority only,
we should doubt, or even deny, the existence of these

long-tailed sheep in any part of Scotland, and, even
with the corroboration of the bas relief found near

Glasgow in the ruins of the Roman wall, we must

deny the existence of those sheep in the island of St.

Kilda. At the same time we are ready to admit that

there have been breeds of tame sheep in some of the

remote isles appended to Scotland, as, for instance,
the Shetland Isles, the origin of which it is no easy
matter to trace. In fact, the whole history of the

sheep as members of the animal kingdom in the wild

state, is a subject of the greatest uncertainty, and one

upon which Conjecture may be exercised without

almost any limit. This is the more to be regretted
as the animals, when in a state of domestication, or

rather semi-domestication for that is all which, in

general, is arrived at in the case of sheep are so very
useful and so very abundant to the hand of the cul-

tivator.

We shall say a few words on the varieties of culti-

vated sheep by-and-by ; but we may mention, as part
of the general account of them, that they appear cal-

culated for performing a service in the cultivation of

the earth which cannot be performed by any other

domesticated animals. Sheep nip or nibble the

herbage, and thus never pull the roots out of the

ground. But they nibble it very close, and thus none
of the grasses upon a sheep-walk ever come into

flower. Now it is the habit of all the grasses, and

perhaps of the kindly and succulent grasses more
than any others, to "tiller" at the roots, and spread

upon the ground, if the flowering is completely pre-
vented. We believe that this is true not only of

those grasses which are perennial, but of the annual

grasses, and even of the cereal ones, which are in use

as the bread-corn of all civilised nations. In as far

as the last are concerned, it is, however, a matter of

minor importance, because there would probably be

but little profit in breeding them back to the wild

state, in which they should be valuable only as pas-
ture grasses. But, in the case of those members of

the grass tribe which are of little or no use to man
as food, the management so as that they form a carpet
or covering to the surface of the ground is of far more

importance. Now we have, in many parts of the

British islands, very convincing instances of the ad-

vantages that have resulted from the pasturage of

sheep. We do not allude to the value of the animals

themselves, in their wool, their flesh, and their skins,

though these have enriched many a man, and many a

district ; we allude to the advantage which the soil

itself derives from sheep, and the tendency which

sheep-pasturing has to bring land into a state fit for

tillage, or any other sort of culture. Those who have
been for some time acquainted with those parts of

the Highlands of Scotland, where the climate is not
of so wet and dripping a character as to be injurious
to sheep, do not need to be told how much the pas-
ture improves under these useful and interesting crea-

tures. It is true that in some places, where the sides

of the hills are particularly bare and steep, the sheep
tracks have cut the surface to such an extent that it

has "
peeled off" by the heavy rains, and left nothing

but the bare gravel or rock, both of which are equally
unfit for vegetation of any useful kind, or indeed of

any kind at all ; but situations in which this can hap-
pen are by no means fit for sheep pasture, not only
on account of their steepness, but on account of their

humidity, that is, of the habitual rainy character of

their atmosphere.
In places which are sufficiently dry for being

wholesome for sheep, these animals are the means of

very great as well as of very speedy amelioration ;

and while, in those parts which are not pastured by
sheep, heath, moss, and lichen consume the little

grass that there is, and gradually convert the surface
into one of the most sterile and hopeless character,
in those which are pastured by sheep the grass ex-

tends, and the less valuable plants diminish. This
effect is visible on very many parts of the Scottish

hills, where sheep have been introduced for some
time ; and there is not a doubt that, after this kind of
stock has been upon the ground for a considerable
number of years, the soil may be, at very small ex-

pense, brought into use as tillage land ; and the food
of thousands may be obtained where but for the sheep
there would not have been the means of supporting
even one human being. Any one who chooses to

inspect those parts of the Highlands of Scotland that
have been for some time pastured by sheep will be
able to certify what has been here stated, as to the
effect of that kind of stock in ameliorating the con-
dition of the ground. Wherever they have been, the

heath, moss, and lichen are wearing away, and grass
is gradually coming in their stead. The advantages
which result from this are much greater than those
who have not attentively studied such subjects would
be apt to imagine. The heaths, mosses, and lichens

produce bad mould mould which is unfit for the

production of any kindly plant ; and their constant

tendency is to cover the surface with bog-mould,
which, when it once gets complete possession, is the
ruin of everything else, and actually cuts up the bet-
ter soil previously formed by the

ot^er plants, which
it displaces. Any one who has examined, with even
moderate attention, one of the numerous deep peat
bogs which occur in the Highlands, and generally in
all the cold uplands of the northern parts of Britain,
must have been struck with the vast quantity of the
remains of forest trees of large size oaks, pines,
birches, alders, and others, the greater number of
which, the oaks especially, will not grow but upon
rich soils ; and yet, when the whole is examined
down to the clay or sand which forms the bottom in
such places, there is not one particle of the soil in
which an oak, or any other of these trees, could grow,
to be found. The top is spongy, and the bottom
more solid ; but there is not in the whole a single
particle of earth in which any kindly vegetable could
be grown. Yet, from what we know of the habits of
the trees which are found in those deposits, there
must once have been an abundance of rich soil ; and
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that soil has not been washed away by rains, or re-

moved by any other mechanical means, for all is ob-

viously in a state of nature, and the situations are

places of deposit, not of wearing or wasting away.
The question then arises, what has become of the

rich soil that nourished those great oaks, and some
of them are truly gigantic, which are now found
buried in the bogs ? The only answer that can be

given to this question is, that the bog plants have not

only exterminated all the more kindly vegetation on
the surface, but have consumed the very soil by which
those plants were supported, have destroyed both the

produce and the land.

Now, if, in the places of its greater accumulation,
this

"
poison of the bog," for so we may term it, is

capable of eating up the soil which had sufficed for

the growth of oaks of the largest dimensions, it fol-

lows, by obvious consequence, that, upon the general
surface, where there is a cold and dripping atmo-

sphere, the same plague will be able effectually to

destroy the grasses, and all those more kindly plants
which are available for the pasturage of stock. Nor
is there any doubt that this is the cause which has
rendered so much of the hilly parts of the country
comparatively barren and useless ; and pasturing
with sheep appears to be the only means by which
this evil can be cured. Therefore, these animals have
a value beyond that which they yield in their carcasses

and fleeces, great though that is.

This "
poison of the bog," to which sheep appear

to be the only certain and effectual antidote, is by no
means a passive evil. When once established, it

spreads, and no ordinary labour of man can arrest its

progress. It invades the surrounding land, and in-

vades it not merely with its presence, but with the

climate which it brings along with it. That climate

is decidedly a winter or polar one, one of cold and

damp, and uncongeniality to every thing useful that

the earth can produce. Summer is, in all temperate
climates, really the winter of the mosses, unless they
have so far got the better of every other kind of

vegetation, as to have their own dripping atmosphere
all the year round ; and whenever this is the case,
farewell to all that is beautiful or valuable on the sur-

face of the earth. In average situations, the mosses
are green and thriving only in the winter months ;

and whenever the state of things becomes such that

they are green in the summer, then the almost neces-

sary accompaniment is, that no other class of plants
can be green at any season. In moss-clad places the

winters are al\v*ys extremely cold, because the mosses
retain so muclflmoisture, that every sunbeam in the

latter part of the year is absorbed in the evaporating
of it ; and then, when the summer occurs, they are as

liable to be parched with burning drought. They are

constantly dying at the roots and growing at the

summits, so that they very soon cover the earth with

a deposit of moss in which no other deposit will grow ;

and thus the surface is ruined in as far as any valu-

able crop, or use in the finding of food for human
beings, is concerned, once, and for ever, unless

reclaimed at an expense of drainage and other means,
which amounts to fully more than the fee-simple of

the land. But this is not all ; the evil, once having
got the mastery in one place, steals onward in all

directions ; mildews and white frosts invade the por-
tions under cultivation ; and they spread and spread,
till the whole country becomes barren and unprofit-
able. The writer of this article remembers well that

there was no ripening of corn in the vicinity of the

peat moss ; and that though peat earth, when not

too much soured by tannin, which it always is if the

bog contains many remains of trees other than pines,
is not unfavourable to the growth of the potato, the

leaves of these plants used to be blackened in the

early spring, and the crop became a perfect failure.

Where matters have proceeded to this length, no

pasture of sheep can be of any avail ; but it is only
in particular situations where this can take place, and
over the general surface of even a moist country
which is hilly, the moss itself cannot accumulate, but

in time gives way to lichen, and that absolutely eats

up the heather, and the result is a surface of absolute

sterility. If sheep are introduced in time, this may
be averted, and the grass nibbled by them, and kept
from flowering, may spread, and in time produce a

more kindly and valuable surface, to which the drop-

pings of the sheep contribute not a little.

There is another state of things in which sheep are

not less valuable, and that is where the tendency is

not to produce moss and peat-bog, but arid waste.

This is the ultimate tendency of nature on the dry
downs in the south of England ; and it is still more
marked and conspicuous in countries which are

of a more dry and sandy character. Whether the

pasturage of sheep could have prevented the forma-

tion of the Great Desert which extends from the

west of Africa to almost the extrem.e north-east of

Asia, is a point which cannot now be determined,
because that desert is confirmed in its desolation be-

yond any thing that human ingenuity and power
can accomplish. But there are many other regions
in which things have not gone to such extremities,

where the introduction of sheep has been attended

with the happiest effects. Spain, Saxony, and Poland

are remarkable instances of this. Estremadura, the

province of Spain which borders upon Portugal from

the Tagus southward, is a country of a very dry and

sterile character ; and," as will be more particularly
noticed afterwards, that is the principal "run "for

the Merino sheep, whose wool has been so long and

so justly celebrated for the fineness of its staple. The

breeding of fine-woolled sheep in Saxony is a later

improvement ; but it is one which has been emi-

nently successful in those sandy places which had
well nigh ceased to be productive in any other way.
In Poland the advantages of the introduction of

these sheep have been still more remarkable. That

country was long famed for the production of corn ;

and those portions of it which are annually flooded

by the great rivers are still fertile. But their fer-

tility is kept up at the expense of the rest of the

country. Great part of Poland consists of very thin

soil over a substratum of sand and gravel. The rains

are very heavy upon it in the autumn, and the sum-

mer is very long. The soil is thus apt to be washed
off the heights ; and though there is a deposit on the

plains by the banks of the rivers, the whole country
suffers an unusual deterioration. This has been very
much increased in consequence of the drain of the

country by armies, which has reduced the number of

domestic animals far below what is required for an

agricultural country. So much was this the case

about the time of the close of the war, that hardly

any of the land could bear to pay rent, and not much
of it could be cultivated to any advantage. The

annexation of great part of Saxony to the kingdom of

Prussia, had the effect of causing many of the Saxons
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to sell their lands and migrate to Poland, where they
have carried on, upon a very large scale, the same
sort of sheep farming which had previously been so

successful in Saxony, and by this means the country
is in a state of improvement equally certain and rapid.
Places which, not long ago were plantless, or covered

with the most noxious and unprofitable weeds, have

come into grass under the pasturage of the sheep ;

and if changed circumstances should again render it

desirable that the breadth of Poland should be a corn

country, the pasturage of the sheep is preparing it

for being so, and at the same time the present profit
to the occupiers is far greater and more easily brought
to market than the produce they would have obtained

by any other means. Soil which is best adapted for

sheep pasture is also well adapted for the culture of

turnips and potatoes ; and the introduction of the

latter especially has been of vast advantage to all the

dry and sandy countries southward of the Baltic.

Where the land is favourable to their growth, pota-
toes yield more food from one acre of land than rye,
which was the staple domestic bread of the] people
of these countries, yields from ten acres ; and thus

there is a greater supply of vegetable food along with

the sheep-walk, and the mutton remains for con-

sumption in the country, which is a luxury that com-

paratively few under the old system could command.
We have felt it necessary to make these few ob-

servations on the national advantages that result from

the cultivation of sheep, because the subject is in

itself highly important ; and because in many parts
of our country, the love of practices merely because

they are old, however bad they are, has caused a

prejudice against it. No doubt the throwing of large
tracts of hill-country into sheep-walk, has rendered

it necessary to remove the cottagers, whose dwell-

ings at one time spotted the wilderness. But, how
much soever the tenants of these miserable abodes

might be devoted to the ground upon which they
were born, and how dear soever the customs of their

fathers may have been to them, in the judgment of

reason they were out of place for the general advan-

tage of the country, and still more for their own

personal advantage. No matter what the prejudice
is by which the general good is retarded, for it is

equally worthy of removal be what it may ; and

though the removing of it may in many cases require
no small degree of delicacy, yet that should not pre-
vent it from being undertaken. We shall probably
have occasion to advert to one or two circumstances

which show the value of sheep, when we come to

speak of the several breeds, which we shall do in as

few words as possible.
DOMESTIC SHEEP (O. aries). Whether the many

varieties of domesticated sheep which are found in

various countries^ or in the same country, are de-

scended from the wild runs now found in the hills, or

from a race which has now become extinct, is a ques-
tion which cannot be solved, neither would the solu-

tion of it be of very much importance. It is probable
that there have been originally two races, one with

the tails long and the other with them short; but

neither this, nor indeed any thing to which we can at

present refer in wild nature, can determine the ques-
tion of origin. The variations which climate and
culture seem to have produced on sheep appear in

different parts of their bodies. In some the horns are

diminished, in others they are increased, and even

multiplied in number. In some again the coarse hair

which forms what may be called the outer clothing,

wholly disappears, and leaves the whole body with

only a soft and woolly fleece ; while in others the

coarse hair remains in greater or smaller quantity along
with the wool. It does not appear, however, that the

loss or the retention of the coarse hair has any very
great effect upon the staple of the wool ; for some of

the finest woolled sheep, as for instance the old Shet-

land breed, have coarse hair and very soft wool under
it. It seems a tolerably well-established law, however,
that in humid climates sheep have a tendency to pro-
duce the rough hairs ; that the wool is long in cold

and exposed climates, where the sheep have to range
much in search of their food, while on low and rich

pastures the wool is much shorter. The form of the

head, the size of the tail and various other characters,
are altered by differences of breed and of pasture ;

but the causes of these are all very imperfectly
made out.

There is one circumstance connected with this topic
which it is important to attend to, and that is, the qua-

lity of the flesh, as connected with the character of

the pasture. Sheep grow to a much larger size, and
accumulate much more fat, upon rich pastures, where

they have comparatively little labour. But this,

though, in so far as quantity is concerned, the profit-
able state of the animal, is by no means the healthy
and profitable one ; and it is doubtful whether it is,

on the whole, the most economical. As provisions of

all kinds are valued and sold by weight, it is the

interest of the grower to obtain, in all cases, as great
a weight as possible ; and, in order to obtain this,

there is often a very great sacrifice of the quality.

Quality, especially in such an article as mutton, if it

be brought to market in a wholesome state, is very
much a matter of taste, or, in other words, it is one
which cannot be' decided arithmetically, as pounds
and ounces can be decided ; and for this reason it is

apt to be overlooked, or, at all events, to meet
with less attention than it really deserves. From
the superior flavour of wild animals above those
which are tame, except in those cases where the
flavour of the wild ones is too high, we may infer,

that the nearer the condition in domestication is to

that which it inhabits in free nature, the better must
be the quality of the flesh. This is well established

in the case of the sheep of our own country, where
the mutton from the hills of Wales and Scotland, and
also of the dry downs in the south of England, is

vastly superior in flavour, more digestible and whole-

some, than that of the large sheep of the low-lying

pastures and midland counties. These are, there-

fore, clearly the places in which sheep ought to be
bred with a view to their perfection as an article of

human food.

Ought we, then, to abandon the flocks which look
so well, and are so productive, in the rich and dry
meadows ? Assuredly not. But it is equally true

that the flavour of the flesh cannot be retained if the

sheep are bred "iu and in," for a long time, upon
these rich pastures. To breed in the uplands, and
fatten on the plains, is a good rule in the case both
of sheep and of cattle. Nor does it appear to be

necessary that the animal should continue for a very
long time on the upland. The quality, both of animal
and vegetable substances, is determined from the

beginning, or, at least, at a very early stage of exist-

ence ; and, if it is transferred from the one pasture to

the other while young, the quality of the upland, and
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the quantity of the plain, may be both obtained

in the maximum of perfection which they can

jointly have in the same subject. These, however,
are professional matters, though at the same time
matters of great public interest ; and we merely
mention them to show how wide a field is opened up
for useful study in the single genus, and probably
species, of the sheep. We shall now enumerate some
of the varieties or breeds, and in respect of these

Africa appears to claim the preference over the

other quarters of the world. The drought of the

climate might perhaps lead us to expect this.

THE LONG-LEGGED SHEEP is one of the chief in

the northern and central parts of Africa. The general
characters are : the legs long, and the form of the

body stout, but the flank not so plump as those of

the European breeds : the profile of the forehead is

arched ; the ears stick out nearly at right angles to

the central line ; the neck is short ; but the tail is

proportionally longer than in the common sheep :

there are two lands of covering on the body ; on the

fore part it is long and shaegy, and on the hind part
it is woolly ; on the breast especially it is very long,
and pendent almost to the knees ; the horns are

rather short, curving round the ears, but forming only
a portion of a circle. This seems to be pretty nearly
allied to the bearded wild sheep of Africa, of which
mention has already been made. But there are

breeds in the different parts of the country which

vary a good deal in their individual characters, as one

might be prepared to expect in so wide a country as

Africa.

THE MOROCCO SHEEP have the rough hair on the

fore part of the body shorter than in the general

type of the race ; but the wool on the other part is

longer. The ears are small, and so are the horns,
which curve outwards. The colour is in general
white, but occasionally varied with reddish-brown or

liver colour. They are pastured in large flocks on
the dry plains, both between the mountains and the

sea, and on the other side of the mountains toward
the desert.

THE GUINEA SHEEP are without the long hair on
the fore part of the body, and the long wool on the

hind ; and in some instances they are nearly without

wool. The horns form nearly semicircles, with the

points directed to the front. They are not long, but

rather stout. The general colour of the Guinea slice])
is white : but they have usually some black on the

head ; and it is said that, in proportion as the black is

more abundant, the horns are smaller. The ears are

pendulous in some of the varieties, and there are traces

of goitres or enlargements on the sides of the neck.
This breed is found not only in Guinea, but in the

larger tracts of habitable ground which spot the

desert. Some of thcrn are without wool upon the

body, and with a mane of silky hairs down the ridge
of the neck, and partially on the shoulders. The
females are without horns.

THE CONGO SHEEP, inhabiting as they do a climate

almost immediately under the equator, and intensely
hot, are almost wholly denuded of wool, or indeed of

covering of any kind ; and they are lank, and appa-
rently feeble, as compared with the sheep of temperate
countries. The hair upon them is thin and bare, and

only a very little longer on the throat than on the

rest of the body. The horns are very short, and
bent backwards ; the ears hang down the sides of the

face ; and there are two goitres or pendulous sub-

stances under the throat. The tail is long, but slen-

der, and almost without hair; the flanks fall in very
much ; and the colour is white, with clouds and

patches of dull rusty brown.
Of ANGOLA SHEEP there are several breeds,

and they differ in many particulars from the last

mentioned, as well as from each other. One of the
most characteristic of these is the goitred sheep,
which, in its external appearance, differs very much
from the sheep which we are accustomed to see in

Europe. They are lower on the legs than most of

the breeds in the west of Africa. The hair upon the

body is short and close, not in the least like the wool
of common sheep. The ears hang quite down by
the cheeks ; the horns are very small, curvin? for-

wards ; the outline of the forehead is very convex,
and it is also rounded from the depression between
the eyes to the muzzle. There are two appendages
which tend to increase the irregularity of form in the

head of this sheep. There is one large rounded

accumulation, or rather two lobes of it, under the chin,
and another, and rather larger one, beginning at the

base of the horns, and reaching backwards a little on
the occiput. These look as if they were deformities

resulting from disease, but such is not the case. They
are not glandular affections, like the goitres. They
are provisions of nature for the subsistence of the

animal at those times when, from the burning up of

the vegetation in the dry season, it can find but little

food. They consist of hard and curdy fat, very simi-

lar to what accumulates in the hump of the camel, or

in the dewlap of the ox ; and this sheep, as an animal

something intermediate between the camel and the

ox, has both the hump and the dewlap, only they are

seated much farther forward on the body. Fat of this

description is not so liable to be softened and turned
to oil, by exposure to heat, as the common fat which
animals accumulate in temperate climates ; and thus

it suits well with the habits of animals which inhabit

tropical countries. It is only, or chiefly, in the gra-
minivorous animals that it is found ; and it is found

only in such of therrras are not fitted for a very ex-

tended range of motion at the different seasons. The

antelopes, for instance, are capable of dashing over

many hundreds of miles ; and they can thus follow

the season of fertility, as it changes from latitude to

latitude. Sheep have not this extensive power of

ranging ; and thus, in proportion as the dry season

upon their pastures tends to produce sterility, they
accumulate stores of this curdy fat to support them-
selves under it, whereas the ranging antelopes require
no such provision, and accordingly they have it not.

The camel, though a strong and patient animal, is not

a ranging one, and it is also provided with a store in

the hump against the time of famine in its native loca-

lities. The means which animals thus have of storing

up a portion of the produce of the time of plenty, to

serve them when the reverse comes, are among the

most extraordinary and at the same time the most
instructive adaptations in the whole animal kingdom.
One other character of the goitred sheep of Angola

is the great length of the tail. It is not thick, or in

any way loaded with fat, but it nearly touches the

ground. The colours of the animal are generally

pale brown on the upper part, and white on the

under.

There are other breeds of sheep in the same coun-

try with this one, which, in some particulars at least,

have more resemblance to the sheep of Europe ;
and
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they are covered with longer and very fine wool ;

but they all have the very long tails and the pendent
ears which are so characteristic of this one.

In Southern Africa there are many breeds of sheep
which have been introduced by the colonists, and

farther multiplied by crossing. Besides all those

which are really sheep, the sailors call the albatross

the "
Cape sheep," because, when on the water, the

size and colour of these birds have some fancied re-

semblance to those of sheep. There is, however,
one Cape sheep which deserves the name, as being a

native of the Cape colony. This species is

THE HOTTENTOT SHEEP, or BROAD-TAILED SHEEP.
These sheep get their common English appellation
from the enlargement of the tail, which is not, how-
ever, in the organ itself, but in an accumulation of fat

upon the sides. This fat is of the same curdy nature

as that in the goitre and occiputal lump of the Angola
sheep, and it is of course intended by nature to

answer a similar purpose ; but it is not a little singu-
lar that of two varieties of sheep, both inhabiting the

same quarter of the world, the one should accumulate
this store of fat on the head, and the other on the tail.

It is, of course, of no great importance upon what

part of the body of the animal this store of fat is

accumulated, as the absorption of it, when required,
can as easily be made at one part as another ; but
still there must be a cause for this difference, just as

there is for the fat of some animals being outward,
that of others inward, and that of others still distri-

buted through the body.
The broad-tailed sheep of the Cape may be con-

sidered as an eastern race, in opposition to the sheep
of Guinea as western races. It is smaller than the

common sheep, and rather a handsome animal. The
females never have horns, and the males are not

unfrequently without them. The tail is long, though
not so long in proportion as in the sheep of the west
of Africa, and it terminates in a thin point, which is

slightly turned outwards. The accumulation of fat

lies on the outer side, where it increases the thickness

of the tail more than it does the breadth. Its cover-

ing is not so properly wool as short white hair, which
is pretty uniform over the body ; but a patch over
the eyes, the tips of the ears, and some parts of the

lesrs, tawny. As found in southern Africa, these

sheep are very delicate animals ; and when taken on
board ships, they waste away if the weather is severe.

This appears to be the parent race of the sheep in

a very extensive range of country, namely, from the

Cape of Good Hope northward, through Africa, and
so through Asia, to the extreme north-east of China
and the borders of Silesia. It is natural to suppose
that, in so extensive a range, there should be manv
climatal varieties

-,
and as these meet with the sheep

of other places on the confines, and all sheep appear
to have fertile progeny, how much soever the breed

may be crossed, it is natural to conclude that, there

should be many mixed varieties arising from this cause.

Mention is made of some at the Cape which are of

larger size than the Hottentot sheep, and which
blend the characters of these with those of the sheep
of Guinea. This has the head of a black colour ; the
horns are longer, and the fat on the tail forms two
lateral lobes, which, like that on (he other, have the
under side of the lobes quite free from hair.

From the peculiar zone of the earth over which it

extends, and which includes nearly the largest line

that can be drawn wholly upon land, these must

have, in the course of time, been the sheep of many
races of men, and have been subjected to many
changes in the altering states of their country ; for

there is no doubt that, within the period of human

history, many thousands of miles of that country have

passed through every gradation from the most fertile

to the most irreclaimable desert. There is, of course,

nothing in the present character of the sheep which
can throw, or tend to throw, the smallest light upon
the history of the countries ; but, at the same time,

they are not a bad artificial memory of the facts, if

the history is once known. In the north-east of

Afiica there is a variety of the broad-tailed sheep
which deserve the name more than that of the Cape,
for the tail is so wide at the basal part that it extends

completely over the buttocks. It has the line of the

forehead nearly straight, the horns not unlike those

of the Argoli, the wool very coarse, and the coloured

parts of a deeper shade than in the Cape sheep,

though they are marked in nearly the same manner.
Another variety, found in northern Africa, and also

in some of the rocky isles of the Mediterranean, has

often more than two horns ; their ears are slouched,
the tail not enlarged, and the colour generally, but

not in all cases, white. Several experiments which
have been made show that, when the sheep of the

warm countries, which are there covered with short

hair, are brought into cold countries, they acquire the

woolly coat of the ordinary sheep of those countries

even at the beginning of the winter. They at the

same time retain the agility in leaping which is cha-

racteristic of the sheep of the southern mountains,
which are riot encumbered either by a heavy fleece

or by fat distributed over the bod}'.
In Asia there are very many varieties of sheep,

the greater part of them having more or less analogy
to the broad-tailed race already mentioned. They
are generally named after the countries in which

they are found ; and, as they often ^differ very little

from each other, some confusion is produced by the

same species or variety being obtained from different

places, and called by different names.

One of the most celebrated of these breeds is that

which is called the Astrachan, not of course from its

inhabiting that city or even that province, but because
Astrachan is the centre of the trade in the skins.

Their furs are well known in all the countries of

Europe in svhich furs are used ; and vast numbers of

them are sent to China by the caravans which tra-

verse Siberia. These furs are called Siberian lamb-

skins, Crimea furs, and other names. They are usu-

ally of a grey colour, produced by the mixture of

black and white, and they are closely and very pret-

tily curled. Some are quite black, and they fetch

a very high price, though the fur can be dyed as

other wools can ; but then a dyed fur is a very in-

ferior article both in appearance and in quality. The

dye takes off the gloss of the fur, and at the same
time weakens it very much, and loosens its adhesion
to the skin. These furs are obtained at a great
sacrifice of the value of the sheep, and also by the

practice of what seems very revolting cruelty. They
are the skins of the lambs taken from the uteri of the

mothers just a few days before the time that they
would be dropped in the ordinary course of nature.

If the lamb is ever dropped, and left to dry in the

atmosphere, the beautiful curl of the fur, in a great
measure, goes off; and when the animal reaches its

full size the character of the skin changes still more
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by the white portion turning dull and yellowish, and

long and coarse, so as to shade the fine grey wool

which is below.

There is something revolting and also at variance

with the sound principles of political economy in the

obtaining of this fur. To sacrifice one animal for

the sake of its skin is bad enough only that it happens
that the greater part of the fur animals are those which

man makes a merit of killing, besides the value of the

skin, as they are all predatory animals, and most of

them very destructive ones ; but the idea of sacrificing
a ewe and a lamb for the sake of a lamb-skin, is one at

which not only feeling, but frugality itself, stands

aghast. Both the mother and the young are at this

time unfit for human food, or, at all events, they are

unwholesome and not nutritious ; and the very sheep
themselves read us a pretty sharp homily against this

species of cruelty, for the sheep do not eat the flower

stalk of the grass from the time that the flower ap-

pears till that at which the seeds ripen. In most

cases there is a conservation by Nature itself in the

time of reproduction, whatever may be the case with

the young when they have separated from the parent,
whether in the state of the organised animal or in

that of the egg. It is perhaps a palliation of this

cruel practice that it is performed by a barbarous

people, and in a place where sheep are not of the

greatest value ; but still it is equally repulsive to the

feelings of civilised men, and contrary to their no-

tions of proper economy in the management of

animals.

When full-grown the Astrachan sheep are below

the ordinary size of the sheep of Europe. The horns

of the males curve backwards, and are spiral toward

the points ; the ears droop very much ; the usual

colour is dull white in the upper and coarser wool,

and grey in the under and finer ; the tail is not very
broad, but still it indicates that this breed belongs to

the broad-tailed races.

There are many breeds of sheep in the south-east

of European Russia and the adjoining portion of

Asia, which differ from the sheep that yield the fur

in the way that has been described, but all of which

show that they are, to some extent or other, related

to the broad-tailed sheep which, as we have already

mentioned, occupy so vast a length of country from

south to north-east. One of these is wholly without

horns, has the line of the forehead nearly straight ;

the ears directed obliquely downward to the front ;

and appendages to the throat. It is white in the body,
and the wool is of good quality ; the face is of a dull

yellow colour ; and the tail, though very broad and

overlapping the buttocks, is short compared with

that of most of those connected with the broad-tailed

race.

A little farther north in Siberia, and also in Eu-

ropean Russia, there is another breed which, instead

of being hornless like the last-mentioned one, has

generally four horns in the male. These horns vary
in number ; they are rarely fewer than four ia the

rams.sometimesthey are five, and in those cases one of

them takes a central position, and in other cases they
are six

;
thev have appendages under the throat ; and

their covering, though long and thick, is very coarse,

and may be considered hair rather than wool. They
are very hardy animals, and endure without injury the

severest cold of those parts of Siberia and eastern

Russia in which they are found. Their covering is

of mixed colours, generally reddish-brown and dull

white in the males, and dusky black and white in the

females.

To enumerate all the Asiatic breeds of sheep would,
however, be a very tedious and not a very interesting

process ; for what with differences of climate and pas-
ture, what with the crossing of different races, tho
varieties are very many ; and not only this, but, as

is the case with many of the sheep of our own coun-

try, the same breed is often apt to break into varieties,
the causes of which cannot be very easily explained,
nor would it, in all probability be of very much value

though we could explain it.

The fat-rumpcd s/ieeji of central Asia have the
accumulation of fat differently placed on the body
from any of those that we have yet noticed ; but it is

of the same consistency, and, of course, answers the
same purpose in the economy of the animals. They
have the line of the forehead a little arched ; the
muzzle slender ; the ears narrow and drooping, and
the horns small or wholly wanting. There are a good
many varieties of them, some with appendages to the
throat and some without, and they are called Persian

sheep, Tartarian sheep, and other names, according
to the places in which they are found. Their colours

are mixed, generally reddish-brown and white in the

male, and dusky black and white in the female ; their

wool is fine, and though, in the different countries in

which they are, they vary ''a good deal, they may
be regarded as, upon the whole, a valuable breed of

sheep. In the Caucasus, especially in Circassia,
there is a peculiar breed which have the tails so long
as to trail upon the ground. They have spiral horns of

no mean dimensions ; have coarse but very strong
wool, and are generally coloured, and often altogether
black.

In India there are several breeds ; but altogether
India is not very favourable for sheep, either in re-

spect of wool or of flesh, as the one part of the year
is too warm and dry, and the rains are too heavy
during the other part. Some of the Indian sheep
may be said to be wholly without wool, and they are

as bare and lanky as skeletons. But in the high
grounds some of the breeds are better ; some of these

have the coat neatly curled into little screws, and of

a pure white colour. There are a good many varieties

both in India and in China, but they are every way
inferior to the sheep of the more northerly countries.

The wool is in general very coarse, and the flesh is

inferior. Animal food is so little used, however, by
the people of these countries, and especially by those

of India, that the rearing of sheep for the butcher is

a matter of very secondary importance. The superi-

ority of the wool is proved by the fact, that the coarse

woollens of British manufacture are among the most
saleable goods that can be carried to the Chinese
market ; and although the common people of India

wear little else than cotton, yet the finer woollens are

in demand for great personages, state appearances,
and the decoration of the temples and idols.

In Europe the breeds are so numerous that the

details of them would furnish matter for a volume of

considerable size. In fact, Kurope may be considered

as pre-eminently, above all other parts of the world,

the region of sheep; and this partly because they
have been more attended to than in the other quar-
ters of the world, and partly because the pastures are

both more perennial and clothed with more abun-

dant and kindly grasses. No part of Europe is with-

out its sheep ; and in very many places they form
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a most essential part of the wealth of the people.
The changes which have been effected by crossing and
other means of artificial treatment in the sheep coun-

tries, are almost inconceivable, and the parent stocks

appear to have come from different parts.
The many-horned sheep which have been already

alluded to as inhabiting far to the northward in Siberia,

appear to be the most northerly of the European
ones. They are found in Sweden and Norway, in

the Feroe Isles, and in Iceland. The breeds in most,
if not in all of these places, are, however, very much
mixed in consequence of the importation after incle-

ment seasons, which are very fatal to sheep in those

inhospitable countries, of supplies from other quarters.
Those sheep of the extreme north of Europe arc

rarely if ever white, but rather of different shades of

a rusty brown. They are rather a small race, but

very hardy ; and instances have been known of their

exi.-ting for a considerable length of time buried up
in the snow ; and, even in Iceland, some of them are

left to shift for themselves during the winter, at which
season they arc said to scrape up the snow fur lichens,

much in the s;nne way as the rein-deer in Lapland.
They are well adapted to the severity of the climate
in the nature of their covering, which consists of

three distinct kinds
; the first is long coarse hair,

which throws off the rain or the snow like a thatch ;

the next is a very closely matted, but rather coarse

wool, which is the portion in common use by the

people ; and the third is close on the skin among the
roots of the others, and exceedingly soft and delicate.

It is of this kind of wool, though not from exactly the
same breed of sheep, that the very fine stockings were
made, for which Shetland was once so celebrated, but
which appear to have fallen off in late years. The
proper Iceland breed have the horns very irregular in

number, amounting to three, four, or five, standing in

different directions, but not forming screws like the
horns of many other sheep. Their legs are slender,
and their hoofs long and sharp, so as to be well

adapted for keeping a footing either on the rocks or on
the ice.

The Cretan sheep, though not confined to the
island after which they are named, and on the moun-
tains of which they are very abundant, are remark-
alii>! for the shape of the horns. Their horns are

large, and with a very marked crest or edge on the
front ; at the basal part they form one complete
turn of a spiral, and then they form three turns of a

spiral toward the points, the one rising above
tin: other, and then the tip nearly vertical. This

peculiarity in the form of the horns belonq-s to the
male only, for in the female they are much smaller,

nearly straight, and divergent from the head. These

sheep are about the same size as the common breeds,
and rather handsomely formed. Their tails are long,
arid their ears small, and inclining downwards ; their

wool is coarse in the staple, and waved or slightly
curled ; the body is generally of a whitish colour, but
the face and legs are dark, and sometimes nearly black.

It is probable that this breed is in some way con-
nected with the long and coarse-woolled sheep of

tern Europe; and there is a race in the hilly
boundaries of the lower valley of the Danube which
have some resemblance to them, and which are called
AVallachian sheep.
Among all the breeds in Europe, the Merinos have

; acquired the greatest celebrity. It was in Spain that

they first obtained this, though, according to the
NAT. HIST. VOL. III.

chroniclers, they are of English origin, being the pro-

geny of a score of ewes and fine ranis presented by
Edward IV. to John, King of Aragon, about the

middle of the fifteenth century. How they came by
their fine wool in Spain has not been stated; but if

they are of an English race, it appears that that race
has either become extinct or degenerated ; for, until

a fresh importation, no English sheep of modern
times had wool of nearly the same fineness of staple.
At present it does not appear that the transfer of

these sheep to u warmer climate tends to make their

wool finer, but rather that this is the effect of their

being changed to a colder one. The wool which is

now imported into England from Saxony and Poland
is said to be superior to that which was formerly
obtained from Spain, and it certainly is of finer staple
than the Spanish wool of the present time, though
there is no doubt that the long troubles to which

Spain has been subjected have injured that as well

as every branch of the industry of that unfortunate

nation.

Whether from Spain, or from any other country
into which the breed has been introduced and

preserved in a pure state, this wool is superior to

every other for the manufacture of fine cloths. It is a
short wool, much matted in the body of the fleece,

and curled into little screws at the points. It is best

adapted for being spun into soft yarns, and the cloth

is thickened by fulling, so that a piece of fine cloth

partakes of the nature of a woven fabric, and also of
a felted one. Its shortness and pliability fit it better

for felting than any other wool, and it is superior to

every other for the ground-work of hats, which are

lighter, stronger, more water-proof, and hold the
beaver belter than any other material.

The wcstof Spain was the great place for these

sheep, some of the flocks of which ranged, in the
course of the year, over great part of the length of
the kingdom. These travelling flocks were called

Transliumantas, or -passers over the soil, as distin-

guished from the Estantas, or stationaries, which
remained in the same district. They usually wintered

pretty far to the south, in New Castile, Estrernadura,
and even in Andalusia, but when the grass came up
on the pastures, farther to the north, which was in

March or April, they took that course, moving north-

ward, as the heat of the summer began to parch the
more southerly plains, and proceeding as far as the

Pyrenees. They then began to retrace their steps,
so as again to reach the south before the winter.

The Merino is rather a handsome sheep. The
horns of the male are large, formed with spirals with
the tips curving forward and outward, and the females
are without horns ; the body is thick and round, and the
head rather large, with the profile of the forehead but
little convex ; the cheeks and forehead being covered
with wool, make the head appear larger than it is in

reality ; the colour of the wool is pure white, but,
from its closeness and oily nature, the dust adheres to

it much more than to coarser wools, and thus, upon
most pastures, the external colour is brownish.

Merinos have been often introduced into Britain,
and valuable crosses have been obtained between
them and some of the native breeds, but they do
not appear to be very well adapted for British

pasturage in flocks of the pure blood. In many
places the climate appears to be too humid for them,
and, generally speaking, there is not range enough
on the pastures. There are also other considerations

U U
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which have to be taken into the account. Fine wool,
as is the case with all fine products, cannot be

obtained but at a considerable sacrifice. Though

Merino sheep-

pound for pound, the wool of these sheep is much
more valuable than ordinary wool, yet the fleeces are

very light, the animals delicate, and the flesh inferior

to that of many of the others ; so that, all things
considered, Merino sheep are by no means the very
best adapted for a highly advanced state of agricul-
ture. They would need the best of the land, but

they would not pay the rent that land fetches in

Britain. They, in fact, have their proper locality
where the country is in a sort of intermediate state

between absolute neglect and high cultivation. Be-

sides, in the rearing of sheep, though the wool is a

very valuable consideration, the mutton is far more so

t in all the more rich and valuable districts especially ;

and, generally speaking, in a country like Britain,
where the land, like all other means of wealth, is un-
derstood to be worked up to the maximum of profit
that it can yield.

The management of sheep kept for the profit
which they yield, the points of excellence which dis-

tinguish the different breeds, and the whole details of

these most interesting and valuable animals as the

property of man, and one of the means that contribute
most largely to the wealth and comfort of society,

belong to rural economy rather than to natural his-

tory, even in the popular view of it. But still there

is something so pleasing about sheep to people of all

conditions, from infancy to hoary age, and there is

such a filling up of the different pictures of rural

innocence and enjoyment, by the appearance of the

flocks which we observe on the different pastures,
each so well adapted to that on which we observe it,

that even the short notice to which we are necessarily
restricted, in a work of so many subjects as the

BRITISH CYCLOPAEDIA, we cannot allow ourselves to

be altogether silent on the subject. No one who
has seen the beautiful contrast of the green meadows
and inclosures, with their snow-white sheep, in such

counties as Northampton and Leicester, can have

forgotten the soft luxury and repose which they indi-

cate no one who has caught the balmy breeze of

the spring upon the open downs of Sussex, and seen

the wide-spreading flocks nibbling the surface till it

emulates the softest velvet and no one who has seen

the dusky-faced tenants of the hill standing sturdily to

windward, and facing the storm, or the island sheep

upon the wave-beaten cliff, bristling the array of

horns over the expanse of that ocean whoso tempered
and humid breezes maintain constant plenty on those

wild, and craggy places no one who has contem-

plated all or any of these scenes, can have forborne to

feel how tame such would be without its sheep. We
shall therefore cast a very momentary glance on the

leading breeds of BRITISH SHEEP and their adapta-
tions.

The feeding-grounds for sheep in the island of

Great Britain, taking it in the whole extent of its

surface, and the utmost variety of its soil and climate,

may be reduced to four. These four are, of course,

merely averages, and the kinds of situation to which

they apply approximate each other on the confines, but

they will show the general principle of gradation that

runs through the whole. The four situations are :

First, the rich parks, inclosures, and meadows, which
alternate with the ground under tillage, and could

themselves be profitably turned to that purpose.

Secondly, the downs, or dry and rather elevated

commons, which have a much thinner soil than the

first, and could not yield an adequate return under

tillage unless some extraordinary circumstances caused

an unnatural demand for their produce. Thirdly,
the high and rugged mountains, on which cultivation

could not be profitable under almost any circum-

stances that could be imagined. Patches of these

are often much more rich than any that are to be

met with on the dry downs and commons ; but the

surface is more irregular and difficult, and the sheep
require to be of stronger build and more hardy con-

stitution. Fourthly, the small islands and rugged
peninsulas, chiefly in and toward the northern and
north-western seas. These are not subjected to such

alternations of heat and cold as some of the others,

but they require to be formed and fenced in such a

manner as to endure much rain and sleet, which arc

among the severest trials to which sheep can be sub-

jected. We shall find that the native, or, at all

events, the oldest breed in these last places, is that

which we have already noticed as occurring in the

extreme north from Siberia to Iceland, and which

was, in all probability, introduced into the remote

isles by the early Norwegians when they were lords

of the North Sea. The breeds of sheep adapted to

these localities, or which would be moulded by them,
if allowed to remain long enough in full exposure to

the climate, have differences pretty strongly marked.

If we take them according to their wool, and in the

order in which we have enumerated the different

pastures, they are long-woolled sheep, short-woolled

sheep, rough-woolled sheep, and mixed-woolled sheep.
The characters of the bodies are : the long-woolled

ones large in the body, and generally high on the

legs ; but they cannot be fattened, or even kept in

good healthy condition, except upon rich pastures.

They are too heavy for the fatigue of the uplands,
and of all sheep they are the most quiet and gentle
in their dispositions, and the least prone to range
about. The short-woolled sheep are more compact
in the body, with shorter and cleaner legs ; they aro

much more easily fattened than the others j their

flesh is much superior in flavour to the long-woolled

sheep, and they are much more active and ranging,
so that they are by no means so well adapted for

farm-sheep in the meadows and enclosures, as they
are always attemping to break through the restraints ;

and, even if they do not succeed, the attempts irritate
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their dispositions, and prevent them from fattening so

well as they would do on their own pastures, if they
had more full range. The rough-woolled sheep are

of a still more robust and energetic character, and can

be reared and kept to advantage only where there is

a wide range for them. They are bold and daring
animals as compared with the other sheep, and they
defend themselves stoutly against foxes and other

predatory animals. Their wool is long, thin, and

coarse in the staple ; and although their flesh, when
in good condition, is finely flavoured, they are by no

means profitable sheep, unless in places where none
of better quality can be introduced. Their chief

recommendation is their hardihood both against the

weather and in ranging about ; and Burns mentions

two of their bad qualities

" Muirland rams,
Wi' woo* like gaits, an' feet like trams."

In the north of England and the south of Scotland

\\e believe that this breed has been almost entirely

replaced by other and more valuable ones, but it was

once common on the hills ; and the Lothian proverb,
" As bold as a Lammermnir Lion" is not wholly
ironical, but alludes to the fierce looks and daring
character of the hill-sheep on Lammermuir as com-

pared with the more gentle ones which had been

introduced on the low grounds. The mixed-woolled

sheep are a very hardy, but a very diminutive race,

and yet there is reason to believe that they could be

greatly improved by rich pastures ; and, from their

power of bearing rain with comparatively little injury,

they might probably be introduced with advantage
in many pl.ices where more delicate sheep cannot be

kept in health.

Repeated crossings have produced a great many
varieties in all these kinds of sheep, so that they

approximate each other, and every sheep farmer that

has the requisite knowledge of his business can readily
iind the stock that is best adapted for his farm, what-

ever may be its character. Not a little has been

done by amateurs and societies for the improvement
and adaptation of the breeds of sheep ; but there

have been occasional evils arising from the same

source, as there always are in cases where men
follow the dictates of authority instead of the judg-
ment of experience ; and there are few cases more

likely to be mischievous in this respect than those

that relate to sheep, where a very slight difference

in the soil and climate demands a difference in the

kind of stock.

The leading named varieties of the long-woolled

Mieep adapted to the rich pastures are the Lincoln,

the Tees-water, and the Dishley ; but, in addition to

these, there are many others.

The Lincoln breed have no horns ; their faces are

white, their bones large, their legs rough and stout,

their skin thick, and their wool very plentiful and
1 >im, varying from a foot to a foot and a half.

Twelve pounds, which is more than that of any
other sheep, is about the average weight of the

c, and the length makes the wool in much

request for those fabrics which are not felted, or

have a nap on them, and also with the frarnc-knittcrs.

These sheep are accordingly bred in a great measure
for their wool. Their flesh is, however, of coarse

fibre and inferior flavour, and the animals cannot be

fattened except on the rich meadows near the sea,

which are wholly or partially irrigated at certain

seasons of the year. Lincolnshire especially, Romney
marsh, and the other pastures which resemble these,

are the best places for this breed when wool is the

object. In places which are more dry and less rich,

the carcasses can be fattened for market a year
earlier than in those richer districts ; but still the

fleeces, of which there are three in the one case and

only two in the other, and the greater age and

weight, make the pasturing of them on the rank

ground by far the more valuable. There appear to

be many breeds which have originally proceeded from
the Lincoln, and among these, in all probability, we
must include

The Tees-water. They are shorter and lighter
in the fleece than the original Lincoln, but they are

more handsome, and very much superior in the

carcass ; their legs are longer, but more clean made ;

their bodies are thicker, broader in the back, and

heavier, and the flesh is finer both in grain and in

flavour. They are much better mutton-sheep than

the Lincoln, though inferior for wool, at least 5n so

far as quantity and length of pile are concerned.

The two together are examples of breeding two
races out of the same stock, and breeding each of

them with a separate object in view the Lincoln for

the wool, and the Tees-water for the carcass.

The Dishley breed, called also the New Leicester

and the midland sheep, is, at least appears to be, a
breed from the Lincoln through the Tees-water.

The method of obtaining these improvements con-

sists, of course, in repeated selection of those indivi-

duals that have the wished-for quality in the greatest

perfection ; and whether the wool, the fineness of the

fibre, or the disposition to fatten, be the chief object
aimed at, it may in time be obtained without any
positive crossing. The bones, the skin or pelt, and
the wool, appear to go together, and an increase of

them is accompanied by coarsenesss of fibre and

difficulty to fatten. The increase of the wool is

chiefly in the length, but that of the bones and the

skin is in strength and thickness ; but the long wools

appear to have more strength than the short, that is,

they afford more lasting fabrics, though not so soft

and warm. The midland breed are very handsome

sheep ; their heads are clean and neatly formed ;

they are broad on the backs, and the body is cylin-
drical and very compact ; their horns are slender ;

they fatten easily, and the flesh is excellent, not so

high in the flavour as that of some of the hill breeds,
but more juicy ; their fleeces, not being naturally so

oily as those of the short-woolled sheep, do not

harbour much dust upon ordinary pastures, and thus

they appear beautifully white.

There is another variety of long-woolled sheep,
called Devonshire AW,s, which have some resemblance
to the midland breed, but are inferior to them in

several respects. Their wool is coarser, their bones

larger, and, though they make well up at the sides,

they are ridgy in the back. This is their general
character upon the richer pastures, but they are

different on those which are bleak and elevated. On
Rxmoor they are less by one-third, with the bones

very small, and the flesh of good quality, but the

shape of the body is not good ; and, though these

sheep answer well where the land is of no great
value, they would not be profitable in the agricul-
tural districts. There are several other varieties

of long-woolled sheep, but those which have been
U U2
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noticed are the most extended and best known to

history.
Of the short-woolled sheep there are more varieties

than of the long-woolled ones. They are all of too

roaming a character for the arable lands, and they
are too delicate for the mountains. They are ex-

tending over most parts of the country, however,

though, in proportion as they are more northerly,
their pasture must be less elevated and exposed.

The South Downs are probably entitled to take the

lead among the short-woolled sheep. They have the

wool very short and fine ; they are without horns ;

they have the face and legs of a grey colour, are

light in the fore quarter, and have the back a little

too ridgy ; the hind quarters are very full and well

shaped ;"and, though the carcass is light as compared
with that of the midland sheep, the flavour is superior.
The downs upon which the best of these sheep are

pastured are mostly chalk, covered with short and fine

herbage ; and the sheep, especially ou the higher
walks, have the finest air and plenty of exercise, and
are in consequence very healthy. There is nothing
which shows the healthiness of a sheep-walk, and the

fact of the exercise which the sheep have in feeding,
more than the quality of the fat, which is always

tallowy, atid inclining to be rancid, when the pasture
is unhealthy, or the animals have not sufficient air

and exercise ; and when thus improperly assimilated,

and therefore indigestible and unwholesome, the

quantity may be much greater than when the quality
is very superior. South Down mutton is much in

request in London by those who are particular in the

flavour, though the larger sheep of the midland

breeds furnish joints of greater show. The fleece of

the South Down sheep, though of fine texture, is

light, averaging between two and three pounds.

Though, therefore, they must be considered as

good wool-bearing sheep, in so far as quality goes,
the quantity is inferior ; and their jeal value rests

upon their superiority as mutton-sheep. If we take

both quality and quantity into the account, they have

few equals in this respect. They have not the exqui-
site flavour of the "wee sheep o' the Heelands," no
doubt ; but they yield better, and their flesh is both

very digestible and very nutritious. It owes much of

this to the fine pure air of the Downs, as well as to

the small and sweet grasses ; and though the wild

thyme and the mountain trefoil give a zest, we are

not sure that they add any thing to the wholesome-

ness, though they do not subtract. An engraving
of the South Down is given on page 665 of this

article.

The Herefordshire breed are of small size, but ex-

cellent quality. They have the legs and the face

white, and the wool advancing upon the cheeks toward
the eyes, though not so far as in the merinos. They
arc handsome little sheep, furnishing mutton of the

ver}
7 best quality ; and the staple of their wool is fine,

though the fleeces do not average above two pounds
each. These sheep are housed during the night, in

cots erected for the purpose ; and on this account

they are sometimes called cotting sheep. They are

also called the
"
Ryland

"
breed, from the fact that the

lands, upon which they were first introduced in stock

as herded flocks, being of so light and dry a nature as

to be fit only for the growth of rye. The continued

pasturing with these sheep has, however, tended

greatly to improve the quality of the soil, and the

land is now equal to the production of any kind of

crop that may be suited' to the climate. Thus these

sheep furnish a very striking proof of the certain

advantage of the introduction of sheep upon mid
light lands, when these are so weak or exhausted as

to be unfit for any of the more valuable kinds of grain.
In tillage husbandry there is no amelioration for such

lands, but by the application of manure in lanre quan-.
tity. But the very same circumstances which occa-
sion the exhaustion of the land, lessen the quantity of
manure procurable in the vicinity ; and even if the
manure can be had, great part of it is wasted, because
it does not bring a covering of continuous vegetation
to protect the surface during the severe seasons. It

is worthy of remark that the parts of Saxony and
Poland, into which the Merino breed of sheep has
been recently introduced with so much advantage,
partake not a little of the same character which tra-

dition gives to the land upon which the Hereford

sheep have been introduced with so decided advan-

tages. That is to say, they were "rye" lands before

the sheep were placed upon them ; and not only that,
but they were so far exhausted that the crops of rye
had become very light. Thus we see that when wo
get hold of a sound philosophical principle in the

study of nature, it carries us much farther than wo
would a priori conjecture, and it always carries us in

safety.
The Dorset breed is one of the most esteemed of

the short-woolled sheep. They generally have horns,
white faces, tall and slender legs, and long and rather

thin bodies, but they are heavier than the South
Down or the Hereford ; their flesh is finely flavoured,
and the wool, which is heavier in the fleece by a
fourth than the South Down, is at least equal to it

in quality. There is one property of the Dorset

sheep, and of the lands of other countries that are

related to it, which gives it an additional value over
some of the others. By proper management, lambs

may be obtained at almost any season of the year ;

at least they can be brought to the London market at

or before Christmas, at which time they fetch a hiirh

price, and amply repay the additional care and trouble

that are necessary in the procuring of them. This

breed are pretty widely ramified over the south of

England between the Devons on the one hand and
the South Downs on the other ; and they extend

northward in the sheep tracks;.till they come to blend

with the midland breed formerly noticed. lhey dif-

fer much, however, in the different parts of their

range, as attention has been paid to their various

qualities. In some places, the. principal object has

been the carcass, in others the wool, and in others

again the adaptation to some particular kind of pas-
ture ; and these have produced so many diversities

of appearance that it is not easy to give a general

description.
The Norfolk breed, which are chiefly (o be met

with in the dry parts of Norfolk and Suffolk, are a

very discursive and restless race, and require very
extensive pastures. They have large bones, long and

strong grey legs, a long and thin body, black faces,

and long spiral horns. They are of much larger lineal

dimensions than the Dorset breed, but the weight is

not greater, and the fleece, which, however, is short

and fine, is only about half as much. The activity of

this breed makes them consume a great deal of food,

and therefore they are not the most economical in

their keep ; but the countries, where they are chiefly

cultivated, are favourable for turnips, and the sheep
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are less injured by being
1 driven to market than almost

any other race of the genus.
The Cheviot breed cannot exactly be said to be

either long- woolled or short woolled; and they do
not agree very well in character with any of those in

the south or the midland parts of England. They
are an intermediate sort between the sheep of the

grassy downs and those of the mountains, where,

although many of the grasses are rich and sweet,
the patches in which they occur are separated by
barren divisions. The pure Cheviot breed may be
considered as more peculiarly the border sheep, as

the border hills, both of Scotland and of England, are

especially their head-quarters ; but they have been
distributed from these over the greater part of the

sheep grounds in Scotland, which are not very much
elevated, and also into the mountainous parts of the

north of England, which are too much elevated for

the advantageous introduction of the Teesdale breed.

They have been much mixed with other races ; and,
in different places, they themselves have been bred
with various degrees of skill and care ; so that there

are considerable local variations in what are called

Cheviot sheep. When pure, they have the face and

legs white, and the former quite bare of wool ; and the

jaws are long, and the head neatly formed. Their

limbs are lightly and cleanly made. The body is

long, but there is a want of breadth both in the breast

and the dorsal portion, though the latter is not ridgy.
The average weight is nearly the same as that of the

South Downs, and so is the Heece, but the last is

longer and not so fine in the staple. It appears that

tiiis breed have been mixed with others, both at the

upland and the lower boundaries of their pastures.
The cross with the mountain sheep has taken place
at the first of these boundaries, and that with the

Lincoln, or rather the Tees-water, at the second.

The cross with the mountain sheep is known by dark

patches upon the face and the legs, a lessening of the

size, and a deterioration of the staple of the wool,

although with rather an improvement in the flavour

of the flesh. It is against this deterioration that the

observation of Burns is directed, when he alludes to

the coarse wool and clumsy legs of the mountain

sheep in the passage that has been quoted. The
cross with the Leicester breed produces a sheep of

very great value for situations moderately upland, as

the hardihood of the Cheviot is in a great measure

retained, while the plump carcass,, and the lengthened
Heece, rather increased in fineness, are to a consider-

able extent communicated. As already mentioned,
the Cheviot and its crosses have been with much ad-

vantage introduced upon the secondary heights, in

the eastern and central parts of the Scotch Highlands ;

and now that a rapid communication with London,

by means of fast-sailing and ample steam ships, is

iished with the Forth, the Tay, and the Dee,
there is no doubt that, an additional impulse will be

given to the culture of sheep in that end of the island,

where it certainly may be carried to double its present
extent with great advantage to all parties. As the

Heece of the Cheviot is a secondary consideration in

this traffic, and as it is limited to pastures upon which
s predominates, and where the climate is not too

humid, it may be that the facility which is thus

afforded in bringing the carcass, or rather the live

animal, to the southern market, may cause fresh atten-

tion to be paid to the old mountain breed, which has

certainly been treated with a neglect which it does

not merit ; and no small part of the cause of this ap-

pears to lie in the fact that the improvers of sheep in

the north, instead of looking at the state of things as

before their own eyes, where they could have made
the experiments, and acquired the information for

themselves, have been carried away by what has been
done in the south, where the physical character of

the country is very different ; and by pursuing this

course, which is unquestionably not the wisest one,

they do mischief with the "best intentions," and, like

other labourers in the same vocation, glory in the

doing of it.

The Slack-faced heath, or mountain, sheep appear
to have been the original breed in all the hilly pails
of the north of England and of Scotland, excepting
the extreme north and the isles. They are still the

prevailing sheep in a considerable range of the coun-

try, especially on the hills of the rainy tract, through

part of Yorkshire, Westmoreland, Cumberland, and

Scotland, till they meet with the northern sheep,
which, hardy as the black-faced breed, are still bet-

ter able to endure the extreme severity of climate.

They are in fact an exceedingly valuable breed ; and,

notwithstanding the smallness of their carcasses and
the coarseness of their wool, it is probable that the

replacing of them by more delicate breeds, has not

been very wisely undertaken in many of the more
bleak parts of the country.

They are easily known from all others by their

black faces and legs, and by the large size of the horns

in the males, which appear of harder and firmer con-

sistency than those of almost any other sheep. They
are also bold and daring animals, and of hardy con-

stitution, not liable to the foot rot, even in traversing
the boggy parts of the Grampians. The writer of

this article has, in the course of his rambles among
those delightful mountains, often met with the remains

of sheep which had stuck in the mire, or fallen over

precipices, but he never heard of disease among the

black- faced flocks, though he often has among the

other breeds that have been introduced by ivay of

improvement ; and this has again and again led to

regret that those who have the wish and the means of

improving the districts in which they reside will avoid

what is before their eyes every day, and ground their

proceedings upon what is projected or done in coun-

tries which have no resemblance to theirs, and very
often by mere compilers of books, who have no ac-

quaintance with the subjects of which they profess to

treat.

The wool upon these sheep is coarse and shaggy,
and may be compared to hair rather than the fine

wool of the southern parts of the country. But there

is a point here which is worthy of being considered,

although often left out of the consideration ; and that

is, tne durability of the wool. Under ordinary cir-

cumstances, the durability should increase as the

square of the fibre, upon the supposition that the

substance is of the same kind. But the fact is that

the durability of the wool is in proportion to the har-

dihood of the animal upon which it grows ; and there

are many living who can remember how long the old

fabrics, made of the wool of the black-faced sheep,
lasted, in comparison with those of the present day,
even on the supposition that there was the same

weight of material in each of them. Mechanical im-

provements may have rendered the modern fabric

cheaper than the old ones ; but we would ask, what

advantage is gained by a reduction of half the price
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in the article, if it lasts for only half the time ? The
answer to this question will readily suggest itself to

any one ; but there are probably very many who
have not thought on the subject of the injury that has

been done to the labouring people of this country,

by the endeavours which have been made to adapt
the materials of the necessaries of life, and more

especially those of clothing, only to the wants and
wishes of that portion of the community who are

anxious that an article shall wear out as soon as pos-
sible, in order that they may follow the fashion in

getting another. There is not the least doubt that

much misery to the labouring classes in Britain has

arisen from this cause, and in none more than in the

substitution of fine and tender wools for the stronger
ones that were formerly in use. The writer of this

article well remembers a countryman, then above

seventy years of age, who, from the time that he
arrived at manhood, had appeared every Sunday at

church in his father's wedding coat, which, after the

long period that it had been in use, really looked
more fresh than the fabrics used by the same class of

persons at the present day. The fact is that the low

priced woollen goods that are now manufactured are

made of rubbish, not nnfrequently of woollen rags,

which, after they have lain till half rotted, are torn to

pieces by an engine ; and, by another engine and the

help of glue or size, twisted into yarn, which, without
the glue, would be little more tenacious than a rope
of sand. It is true, that this rubbish is cheap in the

numerical tale of the money paid for it ; but in reality
it is not worth the cost or even the labour of the

leisure time necessary for making it up.
These are considerations eminently worthy the at-

tention of the legislature, and would no doubt receive

it, if it were possible to find legislators possessed of

the requisite degree of knowledge, which, however,
seems to be a matter that is utterly hopeless ; for

with all the parade of their committees, commissions,
and reports, some tons of which latter go to the limbo
of waste paper every year, the actual result appears
to be that the more they inquire into any subject the

less they understand it ; and that the most certain

and rapid means by which any one matter can be

wholly blotted out from the book of knowledge, is by
the report of a committee or commission, which gets
thanks for costing an abused public so many thou-

sands of pounds. Our business, however, is with

sheep, not with senators, and there is some consola-
tion in the feeling that the one case is of far more
substantial importance to the country than the other.

We have spoken of the durable nature of the

wool of the black-faced sheep, and we may add, that

the flavour of their flesh is unrivalled ; and that, if

bred and fattened on a proper pasture, a haunch of

real hill mutton is superior to that of any park deer in

the world. We must except the red deer of the free

hill, which are tempered by the high spring tide of the

elements, and also the mountain roe, which is a luxury
in the good old and honest sense of the term ; but truly

among all the breeds of sheep, however full in the

body or however fat they may be, there is truly

nothing that comes up to the old black-face of the

mountains ; and we honestly think that the re-establish-

ment of it in all those upland districts for which it is well

adapted, is a matter of great national importance.
On subjects of this kind, feeling ought to be, as

much as possible, left out of the question ; and yet it

is difficult to abstain from some admiration of the

personal character of this animal. It can hardly be

exhausted by fatigue ; there is no severity of weather

which it cannot bear ; and there are many recorded

instances of its subsisting for weeks buried up under
the snow. The ram, although not a large animal, is

u very bold and powerful one ; and when two meet
to settle an affair of gallantry, there is a splendour in .

the conflict to which there is not much superior in the

whole wars of the animal kingdom. The run which

they take is much longer than that taken by the mules

of most races of sheep; and if they come into col-

lision at the full swing of their impetus, the result is

generally fatal to one, and sometimes to both. The
bulls in the uplands, where the cattle are left to acquire
the hardihood of nature, are powerful animals, but

they quail before the charge of a black-faced ram
when he is fully excited. As for the fox, they hem
him round if they can find him, and when he is fairly

in the circle, with the horns threatening him on every
side, two retreat, backwards, and then, advancing at the

signal stamp of the foot, beat him to a pancake at a single

effort. When in the season ot excitement, they are

prone to run at everything that is unusual ; and a ludi-

crous story of this is told of and by no less illustrious a

personage than the highly gifted and truly noble-minded

"Sandv Wilson," whose "American Ornithology" will

be in the freshness of immortal youth when every other

natural history of birds is forgotten. Any of our

readers who are acquainted with that illustiious child

of nature, whose expatriation and the neglect of Burns

are of those leopard spots upon the discernment and

liberality of Scotland, which must keep her long or

for ever in the class of the low and ungrateful among
nations, must be aware that he followed for a time

the trade of a pedlar. While he was thus employed,
some circumstance, we forget what, revived the story
of the rich gold mines in Crawford moor, of the pro-
duce of which the broad Jacobuses are said to have

been made ; and many persons resorted to
" Crawford

Burn" in order to search the sand and gravel in its

bed for a portion of the treasure. [We have generally
found the reported gold-dust of many parts of Scot-

land to be nothing but gold-coloured mica, but

nimporte.] Wilson went, among others, and leaving
his pack on the high bank, descended, shovel in hand,

to find his fortune in the pool below. A " muirland

ram'' espied the pack, as an intruder on the pasture
of the flock of which he was the patriarch and the

guardian, and advanced toward it upon a reconnais-

sance, on which he was very close in his examination.

After he had finished his survey he retreated back-

wards, as is the custom with rams, till he hud gained
the necessarv distance ; and then collecting his

energy for the charge, he rushed upon the pack, and

sent it endlong into the pool, sousing Wilson with

the spray produced by the splash. Wilson imme-

diately got out the pack, and spread his muslins

and lawns to dry in a place where they wore secure

from the ram ; and while waiting Ihe operation of the

sun and air upon them, he composed a very choice

poem on the inordinate passion for wealth, he himself

being the subject.
We have mentioned this anecdote for various rea-

sons : First, it is highly characteristic of the black-

faced ram, as offering battle to whatever intrudes on

the pasture of his flock ; secondly, because every
reader of natural history must love to hear the name
of Wilson repeated as often as possible ; and, thirdly,

because no independent Scotchman should fail to



SHELL-FISH SHEPHERDIA. 679
"
twit" his inconsiderate and narrow-minded country

with the loss of such a man as Wilson, who became
great in the American wilderness, despite the utmost
rudeness of nature and of man. There has been,
of late years, no lack of great squires and small

knights perambulating different parts of Scotland,
lor the avowed purpose of examining nature there,
and returning and getting laudation from coteries of

au'ed persons for having discovered nothing, and

blessing their own wits upon the occasion, because
the burthen thereof had not weighed them down, and
made the maw of the hooded crow their monument.
But if Scotland had had Alexander Wilson to peram-
bulate the Highlands and Isles, and tell the tale of

nature there, then Scotland would have been rich in

one volume of her own natural history ; but Wilson
nourished and died in exile, and thus far forth Scot-
land is, and must remain a beggar. Such at least

is the opinion of the autiior of this article.

There is much more that we could say on the sub-

ject of fhe mountain sheep, which we have contem-

plated so often and with so much pleasure in the

very wildest of their haunts; but our measure of space
is full to overflowing. We must, however, mention
that there is no possibility of tracing the genuine
black-faced sheep from any foreign race in Europe
or in any other part of the world ; and thus we must
look upon them as the aboriginal sheep of the wild

parts of the British islands, and perhaps as the only
breed that can be regarded as native. For this rea-

son, as well as for the other reasons that have been

already hinted at, they will merit attention as to the
means by which they could be improved, not by
nossing and admixture with other breeds, but in

themselves as a race. On some of the heights of
Cumberland there is a race nearly allied to this ; the

origin of which is unknown. These sheep have shorter
and finer wool than the common heath sheep, and
their faces are brownish or,bluish, or mottled w ith these
colours rather than black ; but they are a very hardy
and valuable race for elevated pastures. They have
lici.n farmed out to the shepherds for a long time;
and, as is said, it is on account of this that they
are called Floodwick sheep.

In some of the eastern parts of the Grampians,
especially on the hills of fhe county of Mearns, and

part of Aberdeen, there is another race of dark-faced

sheep, which appear to have been imported from the
north of Germany or from Norway, and which differ
in some respects from the mountain sheep which we
have mentioned as probably being indigenous. These
are, in some places at least, called "

broukie-faced]"
-sheep, in distinction from the real mountaineers,
which are called "morifaced" eheep. The last of
these is expressive of the black colour, and the other

implies that it is mixed or clouded like the colour of
a badger. These mountain, or rather hill sheep,
unquestionably of continental origin, though not to
be confounded with the mountain breed, which are
more decidedly from Norway, appear to have been
introduced only into those parts of the uplands of the

north, which were colonised from the east, and not
by Celts. Their wool is finer than that of the black-
faced sheep ; and the fleeces are often of nearly the
same colour as the faces of the sheep, the dark parts
of which arc brownish in some, and inclining to grey
in others. When stockings, knitted upon hand-nee-
dles formed great part of the occupation of the females
on that side of Scotland, the coloured wools of the

sheep under consideration were in much request ; and

they were very durable, and by no means unhandsome
in the colour. The sheep now mentioned are some-
times termed the dun-faced breed ; and they ap-

proach a little in character to those of the western and
northern isles, though they are not exactly the same.
The native sheep of the western isles are a very

small but very hardy race. They have the face and
the legs white or brownish yellow, but the fleece

varies much both in colour and in staple. Upon the

richer and more grassy isles it is very soft and fine ; but

on the higher and exposed places where the pasture
is poor, it is much coarser in the staple. The wool
is in very small quantity; and the entire carcass does
not weigh more than half as much as one hind-quarter of

the midland sheep of England. In those parts it is on\y
in particular situations that the sheep get fat ; but

there is either something very delicious in the flavour

of their flesh, or the air of the isles is a most excel-

lent sauce, for we never ate mutton with so much
zest as we have done in the Hebrides, where, at the

time to which we allude, an entire sheep, wool, skin,

and all, could be purchased, even by a visitor, for four

shillings, and in some places for three. These islands

are eminently worthy the attention of lovers of na-

ture ; and those who resort to them for pleasure
should catch their own fish, and buy their own mutton
in the live carcass.

There is some uncertainty in the history of the

Shetland sheep. The origina.1 breed were very small

and remarkable for the extreme fineness of their

wool ; but in so remote a situation, and one which is

so much at the mercy of the contingent winters of

the North Sea, they are now rarely to be met
with. The other breed in these islands which is

understood to be a more recent importation, though
whence is not very clearly ascertained, are thus

described :

"
They have three [different successions

of wool yearly, two of which resemble long hair more
than wool, and are termed by the country people
fors and scudda. When the wool begins to loosen at

the roots, which generally happens in the month of

February, the hairs or scudda begin to spring up ;

and when the wool is carefully plucked off, the tough
hairs continue fast until the new wool grows up about
a quarter of an inch in length, then they gradually
wear off; and when the new fleece has acquired
about two months' growth, the rough hairs, termed

fors, spring up and keep root, until the proper season
for pulling it arrives, when it is plucked off" along
with the wool, and separated from it at dressing the

fleece, by an operation called forsing. The scudda
remains upon the skin of the animal, as if it were a
thick coat, a fence against the inclemency of the

seasons, which provident Nature hasl'urnished for sup-
ply ing the want of the fleece." So say the authorities;
but we cannot say there is much regard to Nature,
however provident it may be, in their tearing the wool
off the living sheep, and patches of the skin along
with it.

SHELL-FISH. The ordinary name given to

various crustaceous animals, such as the lobster, crab,
scalv lobster, prawn, &c.

SHEPHERDIA (Nuttal). A genus of North
American deciduous trees bearing dioecious flowers,
and belonging to the natural order Elfeagitica;. This

genus was called a Hippophac by Linnaeus. The
species are propagated by stickers, layers, or by
ripened cuttings under a hand-glass.
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SHREW (Sorex). A genus of mammalia be-

longing to the insectivorous family of Carnassiers, or

eaters of animal substances, in Cuvier's arrangement.

They are small animals of obscure and retiring habits,

and the number of the species, and the countries which

they inhabit, are not very clearly ascertained. They
are not, however, animals of very great importance ;

because, whatever may be their use in wild nature,

they do very little good and no harm to man. In so

far, however, as they have any bearing at all upon
human economy, they must be set down as the bene-

factors of man, which is true of all the insectivorous

mammalia, with the exception perhaps of those which

plough up the ground the mole, for instance ; and,

notwithstanding the disfigurement of the ground by
moles, the fact of their being injurious on the whole
is far from being fully established ; for, as the mole is

very voracious, and feeds in the earth, it is more than

probable that the small, animals upon which it lives

would, but for it, do far more mischief than it does.

The animals which the shrews most nearly resemble
arc those of the genus Mygale, called musk shrews,
but still they have sufficient distinguishing characters.

In the case both of the genus alluded to and of

the shrews, some naturalists have been puzzled as to

the proper place they should hold in the system
that is, whether they ought to be classed with those

members of the rodentia which they resemble both
in their general form and in their habits, or with the

insectivorous Carnassiers. It must be admitted, that

the line of distinction between these is not always so

clear, as that one not very much skilled in natural

history can draw it the more so, that the animals
of both orders which thus approximate each other

are equally prone to eat animal matter. The dis-

tinction is, however, founded upon a character which,
when it is once known, is not easily mistaken or

misunderstood. The true character of the flesh-

eating animals is in the canine teeth, though the

strength of the mouth is thrown differently upon
them in the different races. The character of the Ro-

dentia, again, is in the incisors, and, whatever the charac-

ter of these may be, the rodent animal cuts as with pin-
cers, instead of inflicting punctured wounds like those

which are inflicted by the canines of the carnivora.

The teeth of the shrews are generally thirty in

number, namely, twelve in the under jaw and eigh-
teen in the upper ; but they have sometimes two
less in the upper, which, of course, reduces the total

number to eight-and-twenty. In these teeth, how-
ever, the distinctions of the three kinds cannot always
be very clearly made out. That three of the cheek-
teeth in the back part of the jaw have the bristling
tubercles or points which are characteristic of all the

insectivorous Carnassiers, cannot be denied or over-

looked ; but it is not always easy or possible to

assign their proper functions to the teeth in the ante-

rior part of the jaws, so as to say decidedly which is

incisor, which canine, and which cheek-teeth. The
three tuberculous teeth, which are the only true cheek-

teeth, have before them five, or four, false molars in

the upper jaw ; and in the fore part of each jaw there

are two long and crooked teeth on each side, and
those in the upper jaw have a second branch or tuber-

cle at the base. The teeth of the shrews are thus

very different in their forms from those of the true

Carnivora, and yet they do not very much resemble those
of the Rodentia, for these have the long teeth at the

middle of the jaw and close to each other, whereas,

in the shrews, the long teeth are apart with short
ones between them. The shrews are furnished with
a muzzle somewhat produced, though shorter than that

of the genus Mygale; and the form of the head is that

of a truncated cone, of which this muzzle forms the

vertex. The tongue is thick and conical, with fur-

rows on the surface, and corresponding furrows on
the palate; the organs of hearing are in general well

developed ; but most of the shrews can make them-
selves deaf when they please by means of membranes
which shut up the auricular openings. In this double
membrane of the external ear they have a consider-

able resemblance to the bats ; the eyes are similar to

those of the mole and other Carnassiers that live

under ground ; the optic nerve can hardly be traced,
and there are hardly any traceable nerves except
some branches of the fifth pair ; the usual muscles for

moving the eye are also hardly traceable ; arid the

ball of the eye is little else than a mere point ; in fact,

it appears that the shrews have very little dependence
upon this sense. This is one of the great points of

distinction between them and the rodent animals

with which they have sometimes been confounded.

Another character of the shrews is the odoriferous

glands which they possess. The odour given out

by these has some resemblance to that of musk, but

it is, generally speaking, offensive. The situation of

those glands is different from that of most, or all, of

the other mammalia that have them. In general they
are situated far backwards, but in the shrews they are

on the flanks, nearer the fore legs than the hind ones.

There are some peculiarities in the structure of these

glands, but they are of too technical a nature for

popular description. Indeed, the animals in them-

selves have so little interest, that the notice of them
is more a matter of curiosity than any thing else, and

yet they are so peculiar, and have resemblance to so

many races, that there is little doubt that if their

very obscure manners could be brought to light, they
have a very interesting tale to tell in the relation of

the mammalia.
In their external appearance, and the colour and

covering of their bodies, the shrews have a consider-

able resemblance to some of the smaller members of

the rat family, and the popular name given to them
in many parts of the country is

" shrew mice," under

which appellation the water shrew is not unfrequently
confounded with the water mole ; but a very little

attention suffices for distinguishing the one from the

other. The conical head, the produced snout, the

apparent smallness of the cerebral cavity, and the

imperfect formation of the eyes, at once point out

the shrews. The mammae of the females also disap-

pear, or at least can be found with difficulty, unless

at those times when they are wanted.

In fact, we find in the shrews approximations to so

many animals, and at the same time so many cha-

racters which are peculiarly and exclusively their

own, that it is impossible not to regret the little that,

is known of them. In their eyes they have a very
considerable resemblance to the moles ; in their ears

there is an affinity to the bats ; and in the absorption
of the mammae, and also in the near approach or

absolute junction of the passages in the female, there

is some resemblance to the Monotremata. They are

also found in most parts of the world, with the ex-

ception of Australia, and they may be there ; and, in

all situations and climates, their habits, so far as

they are known, are very much the same. They
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have indeed two modes of life in different members of

the genus, some living in dry places, and some by the

banks of streams and pools, and the margins of foun-

tains ; but they all live in comparative concealment,
and in the earth rather than on it. They generally
live in holes, but some get into hay stacks and other

collections of dry vegetables, which they render very

unpleasant by the odour which they give out. Cats
and dogs are prone enough to kill shrews, but neither

the one nor the other will eat them, probably on ac-

count of their rank and disagreeable odour. As is

the Citse with most animals that have something dis-

agreeable about them, and are but little known, the

shrews have been supposed to be poisonous, and the

common one stands accused ofinflictingserious diseases

on domestic animals by its bite ; but there is not the

least truth in the accusation ; and, unless in the case

of the insects and larvae on which they feed, and in

the consumption of which the}' in all probability

perform a very important service, the shrews are

among the most harmless of the mammalia. Even
when we leave out a number of other animals which
have been called shrews, the species are rather nu-

merous, and it is easy to make more than there are

in reality, as some of them are subject to much
variation in colours. We can afford room for a

very short notice of the most remarkable only.
COMMON SHIIEW (S. arancus'}. This is found in

almost all parts of Europe, but is rarely seen in

proportion to its numbers. Its general colour is

greyish-brown, more or less reddish on the upper
part, and ash-coloured on the under, the colours

melting gradually into each other on the flanks.

Colour, however, is hardly a proper foundation for

the description of it, as some are brown, some yel-
lowish, and some white. It is, however, only the

points of the hairs, generally speaking, that have
these diversities of colour, excepting in the white

ones, which are true albinoes, and have the whole

length white ; for the greater part of the length of the
hairs is generally bluish-grey over the whole bodv.
Around the muzzle the colour is a little brighter than
on the rest of the body, and a small portion of the
tail is usually of a bright brown colour ; the ears are

naked, large, and rounded, and conspicuous through
the fur on the head, though there, as well as on the

body, it is long and close ; the teeth are conspicuous,
and of a pure white colour ; the mustachioesare verv

long, and they are often continued from the angle of

the gape to the occiput ; the tail is nearly round,
covered with short hair, and about an inch and a half

in length, which is nearly one-third of the whole

length of the animal. The young differ but little in

appearance from the old. The common shrew is not
rare in most parts of Europe. In the summer it is

found in woods and copses, and under hedge rows ;

but in winter it often takes up its habitation in stables,

farm-yards, and heaps of manure, in neither of which

places it does good or harm, at least in so far as is

known.
TUSCAN SHREW

(,S'. Etruscus). This is the

smallest of all the European species, and rather a

handsome one in its appearance, at least in its

colours. It is only about an inch and three quarters
in length from the point of the muzzle to the origin
of the tail, whereas the common one is about three
inches in the same extent. Its colour is brownish on
the upper part and greyish on the under, the fur

being particularly bright and shining. It is usually

found lurking under the tangled roots of trees, or in

the hollows of decayed ones, though it often burrows
in dunghills during the winter, probably because it

finds food more abundant there than in more cleanly

places.
THE PRETTY SHREW (.S. pulchellus) is an Asiatic

species, described as being found on the sandy and
half-desert tracts of the interior. It is one of the

very smallest members of the genus, being less than

the Tuscan which was last mentioned, and little

more than an inch and a half in length in the head
and body, and the tail is about three quarters of an
inch ; the flanks are of the most snowy whiteness ;

the top of the head is bright grey, which extends on
the back in a deeper tint, and forms a parallelogram,
bounded laterally and backwards by the pure white,
in the middle of which parallelogram there is a single
white spot ; the ears slate-colour ; the muzzle is long
and very pointed. This prettily marked species in-

habits the dry sandy districts, and has been observed

both in central Asia and in the north of Germany.
THE MARKED SHREW (S. pertonatui) is an Ame-

rican species, about the same size as the common
shrew, and not very different from it in colour. The
breast and the under parts are ash-colour, and the

feet are reddish ; the hair on the head and the tail

is very long, and on the former it completely conceals

the ears ; the head and body are about two inches

long, and the tail is about one inch. There is

another North American species, mentioned under
the name of the small shrew, which resembles the

present one in most particulars except colour and

size, and, from what is remarked of the common
shrew, these can hardly be admitted as specific
distinctions. It is probable that, in a wild country
like America, there are many species or varieties of

shrews, but there is not much of interest in their

individual histories.

THE SHORT-TAILED SHREW (S. Irev'icaudatus] is

another American species or variety. It is dark

lead-colour on the upper part, and the same colour,

lighter in the tint, on the under ; the teeth are thirty
in number, of a brown colour in the greater part of

their length, but with the crowns black ; the feet are

white, with the three middle toes of nearly the same

length, and the two lateral ones much shorter ; the

tail is short, rather thickened in the middle of its

length, and very soft and velvety in its covering. It

is rather a large species, being about three inches

and a half in length, with the tail only one inch.

THE SQUARE-TAILED SHREW (S. tetrctgomerns) is

a European species, nearly of the same size as the

common shrew, hut distinguished from all the others

by the form of the tail, which is four-cornered, or

nearly square in the section, the angles of which are

very conspicuous ; there is a sort of furrow along
the under side, and the organ terminates in a very
fine point ; the ears are much shorter than those of

the common shrew, but they are not completely
covered by the fur ; the colour is blackish-brown on
the upper part, and greyish-ash on the under. It has

been most carefully noticed in France ; but, as its

habits and haunts are the same as those of the com-
mon shrew, it is probably only an accidental variety
of that. Gardens and farm-yards are the places in

which it is usually found.

THE FLAT-TAILED SHREW (S. conslrictus) is another

European species or variety, of nearly the same size

and habits as the common shrew. The characters
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are : thick fur on the sides of the muzzle, which
make it appear shorter and thicker than it is in

reality; the ears short, and completely hidden in the

fur ; the cranium is larger and more rounded than in

the common shrew, but the difference of intelligence
in the two has not been ascertained ;

the tail is

straight, flat at its origin as if it were strangulated,
thick and rounded in the middle of its length, and
flattened again at the terminal part, and the fur at

the point forming a sort of brush ; the fur is very
long, and soft to the touch, black in the greater part
of its length, and reddish at the points ; that on the

throat is ash-colour, and on the belly grey. It has

been observed in several parts of Europe, and also in

the United States of America ; but it is probably
nothing more than a variety of the common shrew.

THE WHITE-TOOTHED SHREW (S. Icucadon] has

been named from the colour of the teeth, which,

contrary to what appears in most of the shrews, are

white to the points. It has been noticed in the

valley of the Rhine near Strasbourg, where shrews
are either more numerous, or have been examined
with more care, than in any other part of Europe. It

is about the same size as the flat-tailed variety, but

with the tail of the same form as that of the common
shrew ; it is brown on the back, and white on the

under part; but little or nothing is known of its

manners, and it is in all probability merely a variety
of the common shrew. We have often, in the course

of this work, had occasion to notice the close con-

nexion that there is between the covering and the

teeth of the mammalia ; and when we find, in any
race, a disposition to break into varieties in the one,
we may expect to iind the same in the others.

THE LINED SHUEW (S. I'meatus*) is another species
or variety which has been noticed in France. It is

of a brownish-grey colour, inclining to ash on the

under part of the body, and white on the throat ;

there are two white lines extending from the nostrils

to the top of the forehead, which are the foundation

of the name ; and there Js also a tuft of long white

hairs in each of the ears. It has been met with in the

neighbourhood of Paris, and in some other parts of

France, but it is rare ; and the peculiarities of its

manners, if they differ in any thing from those of the

common shrew, are not known.
THE OARED SHREW (S. ramifer} is another which

has been noticed in France. It resembles the pre-

ceding one in some respects, but it is of larger
size than the generality of the shrews, being four

inches long in the head and body, and two and a half

in the tail ; the general colour of the fur on the upper
part is blackish-brown, that of the under brownish-ash

on the belly, and white on the throat, or pale ash-

colour with a reddish tinge ; there is sometimes a

spot of reddish-white on each ear, sometimes only on

one, and sometimes it is wanting altogether ; the tail

is the most peculiar part ; it is quite square in the

basal two-thirds of its length, with the upper and
lateral faces perfectly flat, and the under one with a

longitudinal groove or furrow ; the remaining third of

the tail has a keel or ridge, chiefly on the under side,

which makes the tail have something the appearance
of an oar, which is the cause of the name that has

been bestowed upon the animal ; the feet have also

long and rather stiff hairs at the sides, which, together
with the form of the tail, show that this animal is less

or more aquatic in its habits. Like most of the others,

however, its manners are but very little known.

THE WATKR SHREW (S.fodieiu), is the one which
has been improperly confounded with the water mole.

It has many characters in common with the last-

mentioned, which is also a water shrew, but there ate

distinctions between them. This one is generally
about three inches in length, with the tail about half

as much. On the upper part it. is blueish brown, and
on the under with a trace of ash-colour or of reddish,'

and the colours are distinct at the line of their junc-
tion, and do not melt the one into the other, as in the

oared shrew. The outsides of the legs and the rump
are of the same colour as the back ; the upper lip,

and a little spot on the place of each eye, are whitish,

and there are sometimes traces of spots on the ears.

The paws are reddish but the toes are whitish, and

the incisive teeth are reddish toward the points ; the

tail is not unlike that of the species immediately pre-

ceding in its general form, but there is a white line

along the under face, and the hairs which make the

tail a swimming organ, are in proportion more pro-
duced. It is found along with the oared one, on the

margins of pools and streams, and there are some
accounts of combats between it and the frogs. This

species is pretty generally distributed in the living

state, and mention is also made of its fossil remains.

THE SACRED SHREW (S. rcligiosus), is a species
which has some fame, or at least name, in history, as

it is understood to have been one of the animal gods
of the ancient Egyptians. Mummies of more than

one species have been found in the tombs at Thebes.

That which is considered as the true sacred shrew is

about the same size as the masked shrew of Europe,
but with the tail larger, the ears larger, and the

inner toe shorter. There is, however, nothing of

interest about the animal, except in the eyes of anti-

quarians ; and the Egyptians were so indiscriminate

in their adoration of animals, that having been a god
in their mythology is no great honour.

THE CREAM-COLOCRED SHREW (S.Jiuvescens] is one

which is easily distinguished by the peculiar colour of

the upper part, which is a very pleasing shade of red-

dish cream-yellow, which passes gradually into bright
ash colour on the tail. The head and all the under

surface and insides of the legs are pale ash. There

is a conspicuous line of brown on the forehead. The
ears are longer than in the common shrew, but not

so broad in proportion. All the teeth are white for

their whole length, and the claws on the toes are

whitish. This is, among shrews, a large species as

well as a handsome one. The body and head mea-

sure fully four inches and a half in length ; but the

tail is shorter than in the majority. This species is

abundant in Southern Africa, for which reason it is

sometimes called the Cape shrew, though this name
has been given to another species, which appears to

be a native of India, and not of the Cape country.
Its manners are as little known as those of most of

the others.

THE INDIAN SHREW (S. Indicus) is still larger than

the crearn-coloured ; but if we know enough of shrews

to be able to subdivide the genus, the two would fall

within the same subdivision. This one is nearly six

inches long in the head and body, and the tail is

about an inch and a half. The tail is not flattened in

any part of its length, which proves that it is a land

shrew, and not an aquatic one. The general colour

of the fur is greyish brown ; but, on the upper part

especially, the points of the hairs are reddish. There

are, however, many species in the south and the east



S I ALIS SILKWORM. 683

which are but little known, and they appear to have

been very much confounded with each other.

THE GREATER SHREW (S. giganlcits} is one of

these. It is about half a foot long, with the tail nearly
half the length of the head and body. This species
is common in many parts of India, where it lives in

holes and other obscure places, reposing during the

day, and coming abroad only in the night. It appears
to have at one time been very generally distributed,

if it is not so still ; for it is one of those of which the

mummies have been found in Egypt. As a living
inhabitant of the world, however, its history is of very
little importance.
THE RAT-TAILED SHREW (S. myoturui) is a spe-

cies which appears to rest on very doubtful authority,
and even its native country has not been clearly ascer-

tained. It is described as having the muzzle thick,

the tail round and quite naked of fur, and the fur on
the body entirely white. The authorities are not

altogether agreed about it ; for some say that both

a are white ; while others say that only the

female is white, while the male is brownish grey.
The probability is, that the white ones are merely
albinoes, and that the absence of hair on the tail is

also accidental.

Besides those which we have enumerated, many
other shrews are mentioned by authors, and there are

probably many more that have not been noticed ;

but the history of the shrews is one of the most in-

complete in the whole range of the mammalia. That

they are very singular animals, and very generally
distributed, is well known ; but their habits are so

obscure that half of even the little that is said respect-

ing them rests very much on conjectural foundations.

SIALIS (Latreille). A genus of neuropterous in-

sects, forming the type of the family SiaKdte, having
the antenna? simple and filiform, the mandibles of

moderate size, and the wings laterally deflexed when
atrest. The type is the Hemerobius lutarius (Linneeus),
a very common sluggish insect found in the early

spring months in the neighbourhood of water, and by
some persons regarded as the May-fly of the angler.
It is of a dull blackish colour, with brown wings.
The female deposits an immense number of eggs,
which she attaches to different aquatic plants, or other

matters near water, in which the larvae reside, where

they swim very slowly. When full-grown they leave

the water and burrow into the earth at the edge of

their former abode, where they undergo their trans-

formations, the pupa being inactive.

The other genera belonging to the same family are

CoryiiaKt, having very large mandibles, composed of

a North American species, and C/iauliocles, having

pectinated antennae.

SIBBALDIA (Linnaeus). A genus of hardy
trailing shrubs and perennial herbs, belonging to the

fifth class of Linnaian botany, and to the natural order

RmncetB. The S. procnnibens is British, and found
on northern mountains.

SIDA (Linnaeus). An extensive genus of herba-

ceous annuals and perennials, shrubs and uuder-

shnibs, natives of many tropical countries. The
flowers are monadelphous, and the genus belongs to

Malcacccc. The genus is separated into four divi-

sions, and many sections. They are free ilowerers,
and frequently ripen seeds in the stove ; by which

they are increased, or by cuttings.
SIDERITIS (Linnaeus). Shrubs, undcr-shrubs,

and herbaceous perennials, mostly natives of Europe,

belonging to the natural order Labiates. These are

the Ironworts of English authors, grow in any com-
mon soil, and are propagated by cuttings.
SIDERODENDRON (Jacquin). The Iron-tree

of the West Indies, belonging to Rubiacece. It is

valued for its timber, which is remarkably hard and
durable. The plant is kept in the stove, and is pro-

pagated by cuttings.
SIEVE RSIA (Wildenow). A genus of herba-

ceous plants found in the northern parts of Europe
and America. They belong to Rosrtcece, delight in a

dry sandy soil, and are increased by division or by
seeds.

SIGARETUS (Lamark ; HELIX HALIOTIDKA,
Linnajus). This mollusc is concealed in the mantle
of the animal producing it. It somewhat approxi-
mates the Natica, greatly resembling a very depressed
shell of that genus, from which, however, the extra-

ordinary width of the aperture, and its spiral short

columeila, render it perfectly distinct. This shell is

nearly orbicular, but subauriculated, and very much

depressed. The left side short and spiral ; the spire
flat ; the aperture oval, entire ; extremely wide, and

exposing the whole of the interior ; there are two
lateral internal muscular impressions. But a few spe-
cies of this genus are known, and their habitat appears
unconfined to any particular sea. About three spe-
cies are known in a fossil state.

SILENE (Linnaeus). A very extensive genus of

annual and perennial herbs, mostly European. The
flowers are decandrous, and the plants belong to

Caryophyllece. From the gumminess of some of the

flowers flies are entrapped. Hence the vulgar name
of catchfly. By far the greater number of the spe-
cies are mere weeds, but some of them are highly
ornamental.

SILIQUARIA (Lamarck ; SERPULA ANGUINA,
Linnaeus). Linnaeus classed this mollusc with the

genus Serpula ; but a more careful examination
than he bestowed having been made by subsequent
naturalists, points out distinctions sufficiently marked
to constitute a separate genus. The shell is tubular,

very irregularly twisted ; sometimes in a spiral form
at the base ; open at the upper extremity, and hav-

ing a subarticulated longitudinal dentated fissure the

whole of its length, or sometimes closed at a short

distance from the summit. The substance of the

shell is thin, the aperture round, and the edges sharp.
Their habitat is the Indian ocean, and some species
are found in a fossil state.

SILK COTTON TREE is the JJombax ceiba of

Linnaeus. It is so called because the seeds are en-

veloped in a downy substance like lk. The sub-

stance serves for stuffing mattrasses in India, and has

been tried to be worked by both spinners and hat-

ters, but the fibre is found not to be of sufficient

tenacity for such fabrics.

SILK-WORM. The ordinary name of the cater-

pillar of a lepidopterous insect belonging to the sec-

tion Nocturna, and family Sombyddce, and systema-

tically known under the name of liombi/x Mori of

Linnaeus, or the mulberry-tree moth, which, in the

winged state, is of a cream-colour, with several trans-

verse bands of a darker colour across the anterior

wings, and a crescent-shaped central mark. The

caterpillar, when full-grown, is nearty three inches in

length, and is too well known to need any particular

description. The eggs, when good, are of a pale
slate or dark lilac colour ; they may be purchased in
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Covent Garden market at 10s. per ounce ; and care
should be taken to obtain them of the proper colour,
because those which are of a pale yellow colour are

imperfect. The caterpillars are very voracious, as

may be observed from the observations of Count
Dandolo, given in our article INSECT, vol. ii. p. 837.

During this period of its existence it undergoes four

moultings, which succeed each other at certain inter-

vals, dependent upon the temperature of the weather,
or of the places in which the caterpillars are kept, as
well as upon the quality and quantity of their food.

Thus, if the worms be exposed to a temperature of
80 to 100 Fahrenheit, the mpultings will be hasten-

ed, and not more than five days required between the
third and fourth moultings ; whereas if the tempera-
ture be reduced, seven or eight days will be required.
The period of the moultings is also regulated by the

temperature at which the eggs have been 'kept
during the winter. When the heat has been regu-
lated, the first moulting takes place on the fourth or
fifth day after hatching ; the second in four days
more ; the third in five or six days more ; and the
last in about eight days. Ten days more are required
after this moulting, so that in about thirty-two days
after hatching the caterpillar has attained its full size.

Rozier, Cours d'Agric. Paris : 1801. Ins. Arch,

p. 818.

When full grown the caterpillar commences the

spinning of its cocoon ; and it is this construction
which is subsequently employed in the manufacture
of silk, as will be more fully shown in the subsequent
part of this article. The silk is elaborated in two

long slender vessels lying at the sides of the stomach
and intestines, and terminating in a single tube, through
which the viscid fluid, of which the silken threads is

composed, is forced by the peristaltic action of the
muscles. This tube terminates in the centre of the
lower lip of the caterpillar. Although, however, the
two vessels unite into a single tube, it is evident that
the silken threads are not united, since we learn from
the recent microscopical investigations of Dr. Ure,
(Trans. Ent. Soc. vol. i., Journ. of Proceedings, p.

50,) that each of the silk threads was found to be

composed of two distinct cylinders, which in good
silk are found to be perfectly parallel, and quite cylin-
drical. The unevenness or the want of parallelism

producing inferiority in the raw material. Each of
these cylinders varies in diameter from one-two thou-
sand two hundredth part of an inch (the measure in

silk of the best quality), to one-eighteen hundredth
of an inch. When imported, however, several dis-

tinct threads are found to be reeled together, which
is done by the grower of the silk-worms, the threads

being passed through several eyelets, and then wound
off. The imported raw silks are of various qualities,

depending upon .the mode and time of feeding, as

well as upon the food of the silk-worms. These com-

pound threads are one-five hundredth part of an inch
in diameter, each being divisible into eight threads ;

that is, into four pairs of cylinders in the best silk.

The specific gravity of silk is, according to this au-
thor, greater than had been generally considered, be-

ing 1256 to 1000, and consequently greater than the

strongest muriatic acid or water.

The cocoon consists of three distinct layers of
silk ; the first is loose and flossy, and is unserviceable
for the silk manufacture

;
the second is closer, the

silk crossing from side to side ; and the third is still

finer, and is glued strongly together, so as to form a

compact inner coating ; of course the more silk which
is employed in the construction of the outer floss

covering, the inner coatings are diminished in thick-

ness ; and, acting on this principle, M. Hoffmann, of

Munich, has informed the writer hereof that he has

succeeded in obtaining considerably more than the

ordinary supply of the middle layer, by placing the .

worms, when full grown, in very confined situations,

their instinct informing them that, in such case, there

is no necessity for a floss coating of the ordinary
thickness. When this cocoon is completed, the in-

closed caterpillar again casts its skin, with the head
and jaws attached to it, when it appears under the

form of a conical chrysalis of the ordinary shape. At
first the chrysalis, when opened, appears to consist

only of a yellowish mucus, but by degrees the vari-

ous parts of the future moth acquire their proper con-

sistence ; and in about a fortnight or three weeks a

slight swelling of the chrysalis indicates the approach
of another change ; a rupture down the back succeeds,

and, by degrees, the moth bursts through its horny
coating into the hollow chamber of the cocoon.

The moth subsequently emits a fluid, which has the

effect either of dissolving the gum or the threads at

one end of the cocoon, and soiling that part where
the moth makes its escape. This of course is a

circumstance which would be injurious to the interest

of the silk grower, and is remedied in the manner

subsequently described. Previous to the egress of

the perfect insect, the cocoon may be wound off

without any interruption of the thread, so that it is

evident that the whole is spun continuously by the

caterpillar ; the length of the thread in a cocoon
varies from six hundred to a thousand feet, and the

whole does not weigh more than three grains and a

half ten thousand cocoons scarcely averaging so

much as five pounds in weight. An ounce of eggs
will produce about 40,000 caterpillars, which will

consume 1073 Ib. of leaves, and produce from 80 to

100 Ib. of cocoons, or about 8 Ib. of raw silk.

The perfect insect is remarkable for its dull and

stationary habits ; indeed, it can scarcely be said to

possess the powers of flight. In this respect a simi-

larity of manners exists also in the caterpillar, which
does not wander away from its food, although uncon-

fined ; and it has been well remarked by Mr. Sells,

that these interesting peculiarities materially favour

the easy management of the insect, and beautifully
harmonise with the consideration of its vast import-
ance to mankind.
The history of the silk manufacture, and its intro-

duction into this country, require some notice in a

work like the present. The insect is an inhabitant

of China, although now perfectly naturalised in other

countries ; and the Chinese are supposed to have

discovered the art of making silk 2700 years B.C.,

when the Empress Si-ling-chi is said to have first

observed the labours of the silk-worms on wild mul-

berry-trees, and applied their silk to use. From
China the art passed to Persia, India, Arabia, arid

the whole of Asia. According to Latreille, the city
of Turfan, in Lesser Bucharia, was for a long period
the rendezvous of the caravans coining from the East,

and was the chief depot of the silk-trade of China.

It was the metropolis of Seres, in Upper Asia, or of

Serica of Ptolemy. The expedition of Alexander

into Persia and India first introduced the knowledge
of silk to the Grecians, 350 years B.C., and. with the

increase of wealth and luxury in the Grecian court,
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the demand for silk prodigiously augmented. Thence
it passed to Rome, probably about the time of Pompey
or Julius Caesar, the Emperor Heliogabalus, about 220,

being the first emperor who wore a robe entirely of

silk. Until about the beginning of the sixth century,
silk in the raw state had alone been seen out of

China, the exportation of the insects from China

being prohibited under pain of death, and up to this

period the real nature of the material was unknown.

By some it was supposed to be a kind of fleece

which grew upon the branches of trees, by others the

bark of the tree itself ; by some as the production of

a flower ; by others as the production of a shell-fish

similar to a mussel ; by others as the entrails of a

sort of spider, which was fed for four years with

paste, and then with the leaves of the green willow,
till it burst with fat ; and by others that it was the

produce of a worm which built nests of clay and
collected wax. But at that period two monks, under
the persuasions of (he Emperor Justinian, contrived

to bring some eggs from China, hidden in the handles

of their pilgrim's staves, having also obtained a

thorough knowledge of the art of rearing the worms
and manufacturing the silk. The eggs thus obtained

were hatched in a hotbed, and being afterwards

carefully fed, the experiment was fully successful, and
the silk-worm became generally cultivated through
Greece. In 1130, the growth of the white mulberry,
and the removal of many of the silk growers from the

Peloponnesus to Sicily, was effected by King Roger,
which island became the great mart of nearly all the

silk employed in Europe. In 1440, the white mul-

berry was first introduced into Upper Italy ; and
under Charles VII. the first tree of this kind was

planted in France, where silk manufactures were
established in 1480 at Tours. The great Henri

Quatre greatly exerted himself to promote the culture

of the silk-worm through his dominions ; and a

plantation of white mulberry trees was made in the

garden of the Tuilleries, where a large building for

the silk-worms was erected. By degrees the growth
of the mulberry, and the rearing of the silk-worm,
was tried with various success in different parts of

Europe. At present the silk manufactures of France
constitute a very important part of her commerce ;

and some idea may be formed of the silk goods
annually sent to England from that country, by the

fact, that the quantity on which duty was paid, from

1688 to 1741, averaged 500,000/. a-year. Notwith-

standing, however, the great quantity of silk now
raised in France, the manufacturers of that country
still import to the annual value of 30,000 francs of

raw silk from Piedmont and Italy.
In our own country, silk, up to the beginning of

the sixteenth century, was scarcely known. At that

period, however, it appears to have found its way to

England more plentifully from France ; for, although
the silk manufacture had been introduced into this

country in the fifteenth century, we find that Henry
VIII. had the first pair of silk stockings ever seen in

England, sent to him from Spain ; and a similar

present was made to Edward VI. by Sir James
Gresham. In the reign of Queen Mary, however,
an act was passed with the view of entirely discoun-

tenancing the importation of this article of luxury,
and of assisting the consumption of our own produc-
tions, which enacted, that " whoever shall weare silk

in or upon his or her hat, bonnet, or girdle, scabbard,

hose, shoes, or spur-leather, shall be imprisoned during

three months and forfeit ten pounds." The long and

quiet reign of Queen Elizabeth which succeeded, toge-
ther with the influx of the Flemings, occasioned by the

disturbances in the Low Countries, gave a powerful
stimulus to the silk manufactures of England. But
it was in the next reign that a still greater impulse was

given to them by James the First, who not only issued

an edict recommending the cultivation of the silk-

worm, and offered packets of mulberry seed to all

who would sow them, but also planted these trees to

a great extent himself, and established silk-worm
houses as we learn from the two following entries in

the issues of the exchequer during his reign. In the

first, dated Dec. 5, 1608, payment was directed to

be made of the " sum of 9'3i>l. for the charge of four

acres of land taken in for His Majesty's use, near to

his palace at Westminster, for the planting of mul-

berry-trees, together with the charge of walling,

levelling, and planting thereof with mulberry-trees;"
and the second, dated January 23, 1618, nine years

subsequently, directing payment to be made of 50/.
"
for timber-board, glass, and other materials, toge-

ther with workmanship for making a place for His

Majesty's silk-worms, and for making provision of

mulberry-leaves for them." Letters were also issued

by this prince to the lord lieutenants, recommending
the planting of mulberry-trees, and offering them at

two farthings each. Although this attempt to intro-

duce the growing of silk-worms into England proved
unsuccessful (the reason whereof appears clearly to

have been that the black mulberry was distributed

instead of the white) ; the manufacture of silk had
become so extensive, that in 1666 (tern. Carol. II.),

not fewer than 40,000 individuals were engaged
therein. In 1685, the prosecution of the Protestants

in France drove above 50,000 French artisans to this

country, by which the trade was still further greatly
increased. These refugees chiefly settled in Spital-
lields, which part of London has since been the head-

quarters of the silk weavers in this metropolis. Not-

withstanding this increase, the importation of silk in

the manufactured state was very great, as from 1 685
to 1692, from 600,000/. to 700,000/. worth was an-

nually imported. In the latter year the refugees
obtained an exclusive patent for certain articles;
in 1697, parliament prohibited the importation of

French and other European silk goods; and in 1701,
the prohibition was extended to Chinese and Indian
manufactures. From this period the silk manufacture
has become a very important branch of commerce of

which it would be here out of place to pursue the

history. It will suffice in order to show the present
state of the English manufacture, to state that in the

year 1833, the quantity of silk imported for home con-

sumption was more than four millions and a half

pounds weight ; whereas in 1814 it was only 1,580,000
Ibs. ; and in 1823, 3,650,000 ; and at the present time

probably 700,000 persons are engaged in it. (Hope in

Trans. Ent. Soc. 1, p. 124).
It remains, however, to notice, as connected with

the natural history of the insect in connexion with
its commerce, that in 1825, a company was established

under the name of" The British, Irish, and Colonial
Silk Company" with a large capital and under the
direction of the celebrated Count Dandolo, whose
Treatise on the Management of the Silk Worm is

considered the best work on the subject in Italy.
Extensive plantations were formed near Slough, in

Devonshire, and near Cork in Ireland ; but after
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numerous trials, it was found that the climate of the

British Isles was too humid for the production of

useful silk, and the company was finally broken up.
It has been observed, by way of accounting for the

failure of this and other undertakings of a similar

nature in this country, that although
" the mulberry-

tree is found in different climates; yet the juice of

the leaves grown in the north is much less suitable

for the production of good silk than that of the south.

In this respect the mulberry-leaves and silk differ as

much as wines according to the climate and soil in

which they are produced. In general, every cli-

mate and soil that will grow good wheat will pro-
duce large succulent mulberry-leaves ; but these

leaves will, in many cases, be too nutritive ; that

is, they will have too much sap and too much sub-

stance and succulency. The wild mulberry with

smooth leaves answers better for such a soil than the

grafted mulberry with large leaves. A general rule,

and one to be depended on is, that the mulberry, to

produce the best silk, requires the same soil and ex-

posure that the vine does to produce the best wine.

Experience has proved that silk-worms nourished by
leaves gathered from a dry soil succeed much better,

produce more cocoons, and are less subject to those

diseases which destroy them, than those which have

been nourished by leaves produced by an extremely
rich soil." (Journ. d'Agric. des Pays Bas, quoted in

Arboretum Britannicum, from which some of the pre-

ceding historical details have been abridged.) How
far these objections are entitled to full weight, and
how far any other plans (such as those suggested by
the Rev. F. W. Hope in a Memoir upon Silk Insects,

contained in the first volume of the Transactions of

the Entomological Society) may succeed in this

country, must be determined by future experiments ;

in the mean time it is certain that the severity of the

climate cannot be an obstacle : even the climate of

Pekin or China is much severer than that of Scotland ;

and that in America not only has the growth of the

silk been effected, but double crops in the course of

a single season have been obtained. It is objected,

however, that the number of hands requisite, and the

high rate of wages in this country, would be an ob-

stacle ; but children and old persons might be em-

ployed, especially in the rearing houses, which should

be kept at a certain temperature.
A short account of the plans adopted in rearing

the silk-worrns in an artificial state will close our ac-

count of the Bombyx mori. Instead of the eggs being
allowed to hatch at their own fixed time, they are

preserved in a temperature of from 55 to 60 Fahr.

To hatch them a temperature of 86 Fahr. is required,
so that heated rooms are necessary ; but in the

southern parts of China, the East Indies, &c , the

natural temperature of the air is sufficient for this

purpose. The houses in which the insects are kept
are built with numerous windows for the admission of

air, and furnished with tables or shelves on which

the insects are kept ; these shelves have moveable

ledges of an inch or more in height to secure the

insects, and several stages are arranged one above

another, care being taken to place them at a distance

from the wall, so as to ensure a free current of air,

which is essentially requisite, as well as great clean-

liness in the removal of dead and unconsumed leaves

and other litter. Indeed, the great care required to

preserve them clean and warm is curiously shown in

the following extract from an old Chinese work upon

the subject :
" The place where their habitation is

built must be retired, free from noisome smells, cattle,

and all noises ; a noisome smell.or the least fright, makes

great impressions upon so tender a breed ; even the

barking of dogs and the crowing of cocks are capable
of putting them in disorder when they are newly
hatched. For the purpose of paying them every
attention an affectionate mother is provided for the

worms, who is careful to supply their wants ; she is

called Isan-mon, mother of the worms. She takes

possession of the chamber, but not till she has washed

herself, and put on clean clothes which have not the

least ill smell ; she must not have eaten any thing

before, or have handled any wild succory, the smell

of which is very prejudicial to those tender creatures ;

she must be clothed in a plain habit without any

lining, that she may be more sensible of the warmth
of the place, and accordingly increase or lessen the

fire; but she must carefully avoid making a smoke or

raising a dust, which would be very offensive to these

tender creatures, which must be carefully humoured be-

fore the first time of casting their slough." During the

first twenty-four hours of the creatures' existence, the

patient Chinese feeds the objects of her care forty-

eight times a day, or once in every half hour; during
the second day and night thirty times, and so on,

reducing the number of meals as the worms grow
older.

According to Count Dandolo, 39,000 eggs weigh
an Italian ounce: five ounces produce from 150,000
to 195,000 silk-worms. These require 8-JoOlbs. of

grafted mulberry-leave?, and will produce b'OO Ibs. of

cocoons, which in common years will sell for 1000

Milan livres. In Persia silk-worms are permitted to

feed upon the boughs of the trees as well as the

leaves ; and it is asserted, though perhaps too loosely,
that in some countries of the south of Asia, no less

than twelve crops of cocoons are obtained in a year;
whereas in Europe only one crop is capable of being

produced. That crop, however, is so much more

abundant, that Count Dandolo is of opinion that one

good European crop equals in point of produce all

the crops of Asia.

Soon after the cocoons are completed, a certain

quantity is set apart for breeding, and the rest are used

for silk, the enclosed insects being first destroyed,
either by exposing the cocoons to the sun for three

days when the temperature is not below 86 Fahr., or

bv being placed in ovens heated to the same tem-

perature, or by placing them over the steam of boil-

ing water or spirit.
The floss silk is then removed,

and the cocoons thrown into water, which then is

almost suffered to boil, by which process the gum is

dissolved, and the fibres of the silk loosened, so that

the reeling of the silken thread is rendered very

easy.
The following short estimate of expenses occurring

in the produce of five ounces of eggs will give an idea

of the proceedings of the silk-grower :

Five ounces of silk-worms' eggs
Fuel wood for hatching them
8250 Ibs. of leaves . . 4ftl

Expense of gathering the leaves .

Shavings . ';"" 'V r'' :

"-'*'

Faggots and broom . .-n-
il

'

Paper . . >
'

: ' ''".1

Oil for lamps . '*&'M
J%W*?ifl

Milan
Liv. Sou

15

1 15

385
90 5
J6

22 10

J8

9
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Fumigating-bottle .

Day labour, men and women

Total

Ground rent and interest of capital

674
90

764

which sum being subtracted from 1563. 18. the value

of GOOlbs. of cocoons will leave a net profit of 799
livres (thirty of which equal a pound sterling).

In India considerable quantities of silk are ob-

tained from the cocoons of several large species of

moths belonging to the genus Saturnia: of these the

most important are the Tusseh, Arrindi, Bughy, and

Koligurra silk-worms ; of the two former of these an

interesting memoir is given by Dr. Roxburgh in the

Liunrran Transactions, and of the last by Lieut. Col.

Sykes in the Transactions of the Royal Asiatic So-

ciety. The Tusseh worms are the caterpillars of the

Saturnia Papfiia, Linnaeus, and are found in such
abundance in the neighbourhood of Bengal as to

afford a constant supply of very durable coarse dark-
coloured silk, which is woven into a cloth much worn

by the Brahmins and some other sects, and which is

of so great durability, that after nine or ten years'
wear it does not show any signs of decay. The
Arrindi silk-worrn is the caterpillar of the Pkaltsna

(.'i/nlliia, Drury, and feeds on the leaves of the Palma-
Christi ; its cocoons are exceedingly soft and flossy,
so that it is impossible to reel it off, it is accordingly
spun like cotton, and the thread thus manufactured
is woven into a coarse white cloth of loose texture,
but of such considerable durability, that the life of a

single person is seldom sufficient to wear out a gar-
ment made of it. It is used not only for clothing,
but for packing fine cloths, &c. (Introd. to Ent. i.,

p. H3G).
SILPHEUM (Linnfcus). A genus of North Ame-

rican perennial herbs, belonging to Composites. They
are tail-growing plants, and suitable for the -interior

of shrubberies, and are increased bv division.

.SILPHID/E (Leach). A family of coleopterous
insects belonging to the section Pcntaincm, and sub-

section Xccrophaga, having five distinct joints in ail

the tarsi, and the mandibles terminated in an entire

point, and not notched. The antennas often termi-

nated in a perfoliated mass of four or five joints ;

tiie maxilla? often armed with a corneous tooth ;

the anterior tarsi are often dilated, and the elytra are
in general furnished with a raised lateral margin.
These insects are generally of obscure colours, and
subsist upon carcasses, bones, and other putrefying
matters, they are consequently of great service in

removing much infectious matter, which might other-

wise render the atmosphere unwholesome. The
larva? reside in the same situations, and are furnished

with six legs, and two or more anal appendages.
The genera are Necrophorus, ^ccrodes, Oiceoptoma,
Si/}>/ia, Phosphuga, Agyrtes, Peltis, Spheritcs, and

iNccrophilus ; those printed in italics being inhabi-

tants of this country. The most interesting genus is

that which contains the sexton beetles NECROPHOKUS,
which see. The genus fiifpba, as now restricted,

Comprises those species which have the antennae

gradually clavate, the club being four-jointed, the

elytra rounded behind, and the body depressed and

shield-shaped. The majority of the species are black
or pitchy in their colours, and frequent carrion, &c.;

but in the Silpha quadrimaculata, Linnaeus, the thorax

and elytra are pale, buff-coloured, with black spots ;

and, in accordance with its various hues.it is found in

trees, amongst the foliage of which it lurks about for

the purpose of seizing upon and devouring lepido-

pterous caterpillars.
SILVER. This valuable metal occurs in many

parts of the globe, and in a variety of combinations.

Native silver has the general characters of the pure
metal. It is found in masses, sometimes ramifying
into arborescent and capillary forms. At other times

it is crystallised in cubes and octohedra. The richest

known mines are found in Peru and Mexico. Europe
also presents some valuable mines, but they are prin-

cipally confined to Saxony, Bohemia, and Norway.
It is true that both Cornwall and Devonshire present
some fine specimens, but silver can hardly be placed

amongst the mineralogical treasures of this country.
It may, however, be proper to add, that silver was
once found in considerable quantities in Stirlingshire,
but the vein has been long exhausted.

SILURUS, or rather SILUKID/E, a family of fishes

which have no English name, nor is there any well-

authenticated account of even a single specimen
occurring in any part of the British islands, though
Sir Robert Sibbald names it in his Appendix to the

River Fishes of Scotland; and subsequent writers

upon British fish have, upon this authority, included
it in their lists.

The Siluridce are soft-finned fishes with abdominal

fins, and in Cuvier's arrangement they follow imme-

diately after the pike family. They are very peculiar
fishes, and may be looked upon as the family in

which a section of the abdominal finned fishes ter-

minates. They are wholly fresh-water fishes, or, at

least, the only sea in which they have been found
is the Baltic, and it contains much less salt than the

ocean generally, and so little indeed in some places
as to be available for culinary purposes. Generally
speaking, they are of clumsy and unwieldy form and
size. They chiefly inhabit the mud at the bottom of

rivers and some lakes, but mostly the former ; and
their powers in swimming are sluggish, and performed
by the flexures of the body, in the manner of those of

an eel, rather than by the simple but vigorous action

of the caudal fin. The character of their flesh cor-

responds with this sluggish habit, for, though gene-
rally of good flavour, it is too rich for being easily

digested. They also accumulate a great deal of fat,

and the fat upon them has some slight resemblance
to the lard of pigs.

There is only one species found in Europe, and
that chiefly in the larger rivers of the north, espe-
cially those which discharge their waters into the
Baltic. But in the rivers of the warmer climates,

especially in those of Africa, they are much more
abundant both in numbers and in species ; and they
were placed among the sacred fishes by the ancient

Egyptians. They are exceedingly voracious ; but,
in consequence of the inferiority of their swimming
powers, they are unable to capture prey by chasing
it, and therefore their habit is to lie in wait, and
seize their food by surprise. As is the case with

most, if not all, of the lurking fishes which wait at the
bottom for such prey as may swim over them, they
are furnished with barbules or feelers, which vary in

number in different members of the family, but of
which two in the upper jaw are generally in so far

supported by the maxillary bones, by means of which
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they have a considerable degree of motion. It is

understood that these barbules are made use of as

baits, or rather as lines for the fish, and that the

points of them moving about in the water, while the

fish is either covered with mud, or undistinguishable
from it in consequence of its dull colours, is quite

unobserved, until the prey is within reach of its great

mouth, which is semicircular, and opens upwards
rather than otherwise, the under jaw being a little

longer than the upper one. The Silures are so large
and powerful, that they have little danger to fear

from any other inhabitant of the waters ; and some
of them, besides having a mouth sufficiently capacious
for swallowing any ordinary fish, have a very formi-

dable spine in the front of the dorsal fin, with which,
as it is ragged and toothed in the sides, they can

inflict very serious and even dangerous wounds.
The characters of the family are : the skin of the

body covered with a slimy secretion, and without

any true scales, though some of them have it covered

with large bony plates ; their intermaxillary bones

are suspended under the ethmoid, and form the edge
of the upper jaw ; and the maxillaries are only rudi-

mental,or produced to support those barbules of which
mention has already been made ; the intestinal canal

is large, with many flexures, but without any caecal

appendages ; the swimming-bladder is large, heart-

shaped, and supported by peculiar bones ; very

generally the dorsal and the pectoral fins have a

strong articulated spine for their first rays, and not

unfrequently there arises behind the dorsal a second

one, of an adipose or fatty consistency, as in the salmon

family.
Taken as a family, the Siluridcs are exceedingly

numerous, and varied in their characters. Cuvier
divides them into four principal genera, Silurus,

Malfeptcrurus, Aspredo, and Loricaria, and of these,

especially the first, there are very many subdivisions.

It would far exceed our limits to enter into the

details of them, and for popular purposes this is not

necessary, inasmuch as their history is exceedingly
obscure, and they have no interest whatever to the

English reader. We shall therefore only mention a

very few particulars respecting the species found _in

Europe, and give simply the generic distinctions of

the others.

SILURUS. The fishes of this genus are exceedingly
numerous, and require subdivision into many smaller

sections. Their general characters are : the body
clammy and without any scales ; the mouth is at

the extremity of the muzzle, or a very little turned

upwards, and in the greater number of the subgenera
there is a very strong spine answering to the first ray
of the dorsal fin. This spine is articulated upon the

bones of the shoulder in such a manner as to be

moveable not only in the direction of the mesial

plane of the fish, but also laterally. This spine is a

very formidable weapon. In a large fish it is of

considerable size, and the sides of it are ragged with

teeth, so that it tears and lacerates in the most pain-
ful manner. As is the case with the spines on the

bodies of many fish, it is often supposed to be impreg-
nated with a poison ; but there is no reason to

believe so ; for the mechanical injury which it is

capable of inflicting is serious enough, and there is no
doubt that it is quite competent to occasion lock

jaw in those who have the misfortune to be wounded

by it. It may not be useless to the public to mention,

that, in the translation of Cuvier's Animal Kingdom,

purporting to be done by
" EDWARD GRIFFITH, F.R.S.,

., AND OTHERS," there is a very curious "doing
into English

"
of the original text of that most observ-

ant and accurate Frenchman. Cuvier says,
" et il y

a tres souvent en arriere une adipeuse comme dans

les saurnons," which the learned persons have ren-

dered,
" and there are often three more behind an

adipose, as in the salrnones." This translation, which

repays the French rendering of" Love's last Shift," by
"La derniereChemise|der Amour," oranyotherthat has

been or can be done or imagined, shows pretty clearly
how large a licence may be taken by any man who
can, by hook or crook, contrive to

" Shine in the dignity of F.R.S. ;"

for, assuredly, if any mere mortal, unprotected by
the coat of darkness which these mystic letters are

supposed to wrap round their possessor, had dared
thus to translate Cuvier, the naturalists and the critics

would have been down upon him en masse, scalpel
and scalping-knife. Such, however, is the fact, as

any one may see by turning to p. 399 of the account
of fish ; and it is pretty clear that the parties, that is,

the F.R.S. and others, must have become Hoinerised

on the occasion, and "
nodding at their duty." In the

preceding part of the sentence Cuvier is speaking of

the dorsal spine and the spines of the pectorals ; and
no person upon earth who should happen to read the

translation, without having seen the original, could

avoid concluding that the fishes have three spines
more behind an adipose, though an adipose what is

not said. What Cuvier does say is not that there are

three spines in addition to the dorsal and pectoral
ones behind an adipose, or behind any thing else ;

he merely says that there is very often an adipose
dorsal-fin behind the rayed dorsal, as is the case in

the salmon family, not the "
salmones," which are

fishes quite unknown to British ichthyologists, or

even mentioned in Mr. Yarrell's work, minute and

perfect as that work is. They have the head flat-

tened, and the intermaxillary bones suspended under

the ethmoid, and not protractile. The maxillary
bones are very small, and in almost every one they
terminate in fleshy barbules, more or less elongated ;

and there are other barbules, sometimes attached to

the under jaw and sometimes to the nostrils. They
have a gill-lid, but no gill-flap, from which it is infer-

red that they have but a limited respiration, and such

a respiration accords with their sluggish habits, and

their lurking at the bottoms of the rivers. Their air-

bladder is very strong and heart-shaped, and the pos-

session of such an organ by fishes that very seldom

quit the bottom of the water is a proof that the com
mon supposition, that it is useful in changing the

specific gravity of the fish, is by no means well

founded. The stomach is a simple cul-de-sac, and

the intestine, though long, is without caecal appen-

dages. The rivers of the warm countries are theii

principal habitats. Though they are in genera'
feeders upon animal matters, they are not exclusively
confined to these, for they are understood to eat boti:

the succulent roots and the seeds of plants, the lattei

of which have been often found in their stomachs

It is to be regretted that so little is known of theii

habits and their use in the economy of nature, a;

there is no doubt that, from their numbers, their size

and the places in which they are found, the pan
which they perform must be an important one. Thej
are fishes of the beds of the rivers, only found ii
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those which are of large size, and they do not appear
at the surface, or near the banks, except at the time

when they spawn, which occupies about two months
out of the twelve. In some of their habits they

appear to resemble the eels, but the resemblance does

not extend so far as the migratory habit of the latter;

for it does not appear that the Siluri ascend or

descend the rivers for any seasonal purpose, their

principal motion being from the bed of the river,

in order to deposit and fecundate their eggs, and

back again when that object is accomplished. Cuvier

divides them into nine subgenera, and some of them
admit of a second subdivision. They all have the

dorsal-fin forward on the body, and composed of but

few rays, but the anal extends over a very consider-

able length of the under side, and reaches nearly to

the tail.

SILURUS properly so called. These have the dorsal-

fin very small, and without any sensible spine in the

first ray. Their teeth on the jaws are arranged like

those of a card, and they have a third band of teeth

upon the vomer. They are found in various parts of

the world, but chiefly, if not exclusively, in Europe
and Asia. The European one, and it is the only

European member of the family, is the

The Sly Silurus (Silurus glanis). This, in as far as

appearance is concerned, is a very ugly fish, lazy and

lumbering in its form, and repulsive in its appearance.
It is dark in the colour, and is altogether of a slimy
character ; while the flat head, the curious semi-

circular mouth, the long barbules, and the small and

projecting eyes, give it an aspect very unlike that of

almost any other fish.

The head is shovel-shaped, flat, and the colour is of

a deep green ; the mouth very wide and deep ; the jaws
are circular ; the lowest one the longer, but both are

furnished with a number of incurved teeth ; there is a

long barbule on each side of the upper lip ; the nostrils

are round, and placed between these long barbules ; the

eyes are behind them, small, the pupils black, and the

irides white ; the back is of a deep green, and round ;

above the lateral line the sides are of the same colour,

a fainter shade of green below it ; and the body is

covered with dark spots of no very definite shape ;

the body is long and thick ; the belly short and

expanded, and of a light yellow colour ; the body is

covered with slime ; the pectoral-fins are deep blue

at the base and at the extremities, the middle parts

yellow ; the first ray bony, strong, and serrated on
the inner surface ; the dorsal and ventral fins are yel-
lowish at the basal part, and bluish towards the ends,
and both are placed much nearer the head than the

tail ; the anal-fin is long, the tail rounded, and both

are of a grey yellow, with lilac coloured* or violet

edges ; the fin-rays, in number, are iive in the dorsal,

eighteen in each of the pectorals, twenty-four in the

anal, and seventeen in the caudal.

It is a fih which is described as inhabiting many
countries, but it is doubtful whether those of the

tropical rivers, and also of the rivers of America, may
not be different from the one which is met with in

Europe. That they are different is rendered more

probable by the fact that the European one is found
in the rivers of the cold parts of the country rather
than in the more southerly and western ones ; and it

is natural to conclude that, if a fish were common
both to Europe and to Africa, it would be most
abundant in those rivers of Europe which are nearest
to Africa, and fall into the Mediterranean. Now, as
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a European fish, we believe that the Silurus is almost,

if not altogether, unknown in the rivers of Spain, of

Italy, and of the south of France, or indeed in any
river of the last mentioned country ; whereas it is

abundant, and grows to a large size, in the rivers

which fall into the Black Sea and the Baltic, even as

far north as Sweden. Specimens have been men-
tioned in the north weighing seventy or eighty
pounds, and it is in these northern countries chiefly
that it is valued as an article of food. It is generally
admitted, however, that, though its flesh is not dis-

agreeable to the taste, it is in all cases difficult of

digestion.
It is described as being a dull and sluggish animal,

forming holes for itself in the soft mud, in which
holes it spends a great part of its time lying in wait

for its prey, and in general escaping observation.

We have already mentioned the manner in which
the barbules are supposed to attract the smaller

river fishes so as to bring them within its reach.

They have very much the form of worms ; and, as

the fish keeps them in pretty constant motion, one
can easily understand how the fishes may be attracted

by them. When the rivers are swollen and foul, it is

said to be more active, to come out of its hiding
place, and range about in its slow way in search of

food. This is a habit with very many of the ground
fishes, and river fishes generally are most on the alert

when the water of the rivers is in a state of agitation.
It is most frequently seen in the spring, at which
time of the year the males and females come together
towards the banks during the heat of the day, and
for the purpose of spawning. The eggs are of a

greenish colour, not very numerous in proportion to

the size of the fish, and it is ascertained that they are

hatched in the course of about eighteen days. This
fish is called Saluth by the Swiss, Wcls and Scheid by
the Germans, and Mai by the Swedes. In the latter

country it is dried for winter food, and the fat is made
use of separately, being more like the soft fat of some
of the mammalia than the common oil of fishes.

There appear to be different species of this fish in

the northern parts of the eastern continent, or else

those which inhabit different rivers vary in their

appearance. Some are also found in the fossil state,

which is what we might be prepared to expect in

fishes that lurk in the mud at the bottom of rivers,

and which must be occasionally buried in the rubbish

brought down by the floods. The particulars of these

are, however, not worth stating, as the fishes have no

history of a popular nature, and the one of which we
have given some particulars has not much.
From the little action of these fishes, it will readily

be understood that they are long lived
;

for it is a

general law among vertebrated animals, that sluggish
action and longevity go hand in hand ; and the accu-

mulation of fat is also a concomitant of the other

two. It appears also that these fishes continue in-

creasing in size for a very long period of years, and

that, in fact, the time when they cease to grow and

begin to feel the effects of old age is quite indeter-

minate. They grow to a much larger size than any
other fish of the fresh waters of Europe ; for although,
as has been mentioned, seventy or eighty pounds in

weight is a sizeable fish, individuals far heavier than

that are occasionally to be met with. Some of these

are as much as twelve or even fifteen feet in length,
and weigh from three hundred pounds to four hun-

dred. Some of the largest that are recorded wer
XX
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taken in the Oder. When they are once discovered

they are not very difficult to capture, as their motions
are slow ; but they are very tenacious of life. It

does not appear that they can be introduced with

success into any rivers except those in which the

water is very cold, which is an additional reason for

concluding that they are not the same species which
is met with in the warm countries.

Schilbeus. This is one of the subdivisions of the

genus Silurus, and it occurs chiefly in the Nile,
where there are two species, both much sought after

on account of the flavour and wholesomeness of their

flesh. Their characters, as distinguished from the

European species, are : the body compressed ver-

tically ; the head small and depressed ; the neck

rising suddenly to a considerable elevation ; the eyes
very low, giving a singular expression to the head ;

the lips furnished with eight barbules, four on the

extremity of each jaw; and the spine of the first ray
of the dorsal very strong and toothed. There are at

least two species in the Nile, the one called Schilbe

by the Arabs, and the other Schilbe oudney, which
last word means eared ; and the systematic name is

only the Arab one with a Latin termination. The
chief distinction of the two species is that the first

has seven rays in the dorsal, eleven in each of

the pectorals, six in the ventrals, sixty-five in the

anal, and eighteen in the caudal ; while the second
has eleven in the pectoral, six in the ventral,

seventy-seven in the anal, and eighteen in the caudal.

They appear to live more indiscriminately in fresh and
salt water than the Silurus of Europe ; for, according to

the accounts, they are found in the Red Sea as well as

in the Nile, and the Red Sea receives a smaller supply
of fresh water than any other sea of the same extent ;

but, at the same time, it is one of the most productive
of animal life any where to be met with on the sur-

face of the globe. There appears to be an American

species of this genus, which has the head small and

blunt, and the eyes so very minute that they are

hardly visible.

Mystus. The fishes of this subgenus are mostly
found about the mouths of rivers in the tropical seas,

especially in the Atlantic. They are covered with a

smooth waked skin without any armature on the sides ;

and they have an adipose dorsal fin behind the one
with rays. They are very common about the mouths
of the rivers in the West Indies, and on the north

coast of South America.
Pimelodus. These have the skin soft and smooth,

and they are without teeth on the vomer, but they
have some on the palatal bones. They vary con-

siderably from each other in the shape of the head
and the form of the barbules on the lips. There are

some of them which have only a single row of teeth,
and these have usually a bony plate on the upper
part of the head, and another on the neck between that

one and the spine of the dorsal fin. Others have these

two osseous pieces meeting each other, and forming
one large shield, which extends nearly the whole way
from the muzzle to the first dorsal fin ; and there are

others which have the head covered with the common
integument the same as the rest of the body. In fact,

the varieties in the form of the head, and in the arma-

ture, whether of teeth internally or of plates on the

outside, are numerous. The diversities in these re-

spects are so great, that the fishes are quite a study,

although, in their appearance to outward observation,

they all have a very strong common likeness.

Porcus. These have the teeth in the upper jaw
composed of two parallel bands of thickly-set small

teeth, one upon the intermaxillary bones, and the

other on the vomer ; the head is smooth, and the

plate on the nape very small ; some of them have the

snout extended similar to that of the pike. There
are several species of them found chiefly on the shores

.

of Africa and its islands, and also in the larger rivers

of that quarter of the world.

Synodontis. The. teeth of this division are very

peculiar and quite unique among toothed animal?,

much as these differ from each other. They have in

the lower jaw a patch of teeth very much flattened

laterally, but ending in crooked points, and standing

upon flexible peduncles ; they have a rough helmet

on the head which extends in a bony plate as far as

the base of the dorsal spine ; that spine is also very

strong and toothed. They are found in the larger rivers

of Africa, but their flesh is of comparatively little

value.

Argeneisos resemble the Pimelodus, only they are

without the barbules at the mouth, though some of

them have the maxillary bones continued in a sort of

horny projections.
Doras have a row of osseous plates along the lateral

line, each of which has an elevated keel terminating
in a spine. Some of them are found on the coasts

of North America, but not in high latitudes.

Heterobranchus. The fishes of this sub-genus are

named from the very peculiar form of their gills.

They have the gill-openings, and especially the gill-

covers, smaller than in most of the family ; and on

the superior branch of the third and fourth bronchial

arches there are tree-like appendages, which have

some resemblance to the gills of tadpoles, and to

those of the young sharks, while they continue en-

closed in the egg. They have a rough and flat plate
on the head, broader than in any other of the family,
and having lateral plates which extend over the tem-

ples and the orbits of the eyes. They have a strong
toothed spine in the pectoral, but none in the dorsal.

There are a good many species of them, some with a

second dorsal, and some without. They inhabit the

rivers of Africa and Asia, and are especially abundant
in those parts of the two quarters which lie most ad-

jacent to each other. Generally speaking, their flesh

is of inferior quality ; but there is one, the Sharniut/i,

or black fish, which is so abundant in Syria as to form

a staple article in the food of the people.
Plotosus. The members of this sub-genus are dis-

tinguished from all the others by having two dorsal

fins with rays to both. The second dorsal and the

anal are both very long, and they meet at the extre-

mity of the fish, forming a tail something like that of

an eel. The lips are fleshy and prominent, their

gape is armed in front with conical teeth, and behind

these there are globular ones which, in the upper jaw,
are situated upon the vomer. They have no naked

plate on the head, but a covering of thick skin the

same as on the body. The spines of the fins vary a

good deal, some having them large and toothed, and

others wholly concealed within the skin. They are

mostly fishes of the oriental seas; and some, even

of very small size, are very dangerous to handle, in

consequence of the formidable character of these

spines. One is mentioned, not above two inches in

length, the wounds given by which are of so lacerated

and ragged a character that, after handling it much,

the hands cannot be moved for five or six days, and



SI MARU BACE.E. 691

every prick that it gives, though very minute, festers,

and threatens gangrene. This is P. ikapar. It is

deep black on the back, and white on the belly, with

four yellow stripes extending from the muzzle to the

tail.

Callicthys. These have the body completely co-

vered on the sides by four rows of bony plates ; but

the muzzle and the under part are naked. The first

dorsal has the spine short and weak, and the second

dorsal has only one ray; but the spines in the pecto-
rals are strong and rough. The opening of the mouth
is narrow, and the teeth are very minute. The fishes

sometimes crawl and climb out of the water in the

same manner as eels.

The subgenera, of which we have now given a list,

are those that make up Cuvier's genus Silurns ; and,

notwithstanding the extent to which it is subdivided,
the subdivisions do not reach all the particulars of the

characters of the species. Our information respecting
them and the other genera that make up the family is,

however, very imperfect, though the fishes are very
numerous.

MAL^EPTERURUS. This genus gets its name from
the only fin on the back being soft. There is no dorsal

fin properly so called, but only a little adipose append-
age near the tail. There is not a vestige of spine in

the pectorals ; nor any kind of armature upon any
part of the body. The teeth are small, and cover a

large crescent on the surface of the mouth.
There is only one known species of the genus, M.

electricus (the Silurus elcctricus of Linnaeus). It in-

habits the rivers of the warmer parts of Africa, where
it attains the length of from a foot to a foot and a

half. It is a very slimy fish, and has the skin marked
with very many black spots upon a white ground. The
most remarkable character about it is an electric

power, similar to that of the Gymnotus and the Tor-

pedo; but, from the smaller size of the fish, not so

formidable as it is in these.

The Arabs, who capture it in great numbers in the

Nile, call it Raad, or the "thunderer ;" but so far are

they from having any superstitious dread of it, that

they readily eat its flesh, and apply its fat for medi-

cinal purposes, chiefly fumigations by burning it. The
electric apparatus appears to be the same in this as in

all the other electric fishes, namely, a series of tubes

divided into numerous cells by cross partitions, and
filled with a fluid. This is so perfectly analogous to

a common galvanic apparatus, that there seems every
reason to believe that, in the one as in the other, the

energy is obtained by a decomposition ; but whether
the decomposition of water we are unable to say.
As is the case in the others, the electric apparatus is

very amply furnished with nerves.

ASFREDO. The characters of this genus are very
well delined. Their head is very short, and the fore

part of the body very broad, owing to the large size

of the shoulder-bones ; the tail is also very long ; the

eyes are small, and have an upward aspect. Their

most remarkable character, however, and one which

distinguishes them from all the other bony fishes, is

the immobility of the gill-lid. The opening of the

gills by which the water is discharged is a simple slit,

at the back part of the side of the head. The species
are not numerous.

LORICARIA. This genus are named from the bony
plates that cover the whole body and head ; and they
are distinguished from all the other armed Silnridce,

by the mouth opening under the muzzle, Among

the other members of the family, Synodontis is the

one which has the mouth most nearly resembling that

of this one, but there are many differences. The in-

termaxillary bones are small, and suspended under
the muzzle; and the mandibularies are transverse, not

united, and furnished with long and slender teeth,

crooked at the points. A large circular veil of mem-
brane surrounds the mouth ; and the bones of the

pharynx are covered with teeth like a pavement. The

gill-lids properly so called are as immoveable as they
are in the genus Aspredo; but there is a small move-
able plate jointed to the side of each, which appears
to perform the function of the whole. They have four

rays in the gill-membrane. The first rays of the dor-

sal, of the pectorals, and even of the ventrals, are

furnished with strong spines. They have no caecal

appendages to the intestines ; and it does not appear
that they have any air-bladder, though every other

genus in the family is provided with one. In conse-

quence of considerable differences in the characters

of the known species of the genus, it has been divided

into two subgenera.
Loricaria properly so called. The fishes of this

subgenus have only one dorsal fin, situated far for-

ward on the body ; the membranous veil or append-
age to the lips is furnished with barbules, and in

some cases it is roughened all over with papillae ; and
the under part of the body is covered with osseous

plates, as well as the upper and lateral parts.
One of the most characteristic species of this sub-

genus is L. cataphracta of Linnaeus. It is an inhabit-

ant of the fresh waters of South America. It has the

caudal fin much forked, and the first ray of the upper
lobe very long, often longer than the whole body of

the fish ; but this is apt to be broken in dried speci-

mens, and thus the drawings taken from them give a

very imperfect idea of the true character of the fish.

Hypostomus. These get the name of "under mouth"
to distinguish them from the preceding subgenus. They
have a second dorsal fin of small size, and with only
a single ray. Their labial membrane is beset with

papillae ; but it has no barbules, except a small one
at each side of the upper jaw. The belly is also

without osseous plates. Their intestinal canal is

much convoluted, and at least five times the length
of the body. Like the preceding subgenus, they are

known only as inhabitants of the fresh waters of

South America.
Such is a very brief outline of the family of the

SiluridcB, which are, next after the salmon family, per-

haps the most interesting of the fresh water fishes ;

and they far exceed them in size. They are among
fishes what the hippopotami are among the river

mammalia ; and both races are most abundant in the

same latitudes, and also in the very same rivers.

They, however, lie too far from the scene of accurate

observation for our being able to say much of their

relations to the rest of nature, or the part which they
more immediately perform in the system ; but they
are so numerous, so varied, and some of them of such

size, that their function must be important.
SIMARUBACE^E. A small natural order con-

taining three genera and five species. The genera
are, Simaruba, Semaba, and Quassia. They are trees

or shrubs with an excessively bitter bark, a milky
juice, and pinnated leaves. The Simaruba officinalis

is well known as the most pure and intense bitter

hitherto discovered. The same quality exists, in a

milder degree, in the rest of the order. The flowers

XX2
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are decandrous, with one pistil ; the carpels are two-

salved, and one-seeded. In our stoves they thrive

in loam and heath mould, and are propagated by
cuttings.

SIMPLEGAS. A fossil mollusc allied to the

Ammonites, from which it is distinguished by the

septa being plain, and not sinuous.

SIMULIUM (Latreille). A genus of small

dipterous insects belonging to the family Tipulides,

having the eyes large and internally notched, the

ocelli obsolete, the antennas short and eleven-jointed,
and the proboscis pointed and perpendicular. These
are minute insects like midges, which abound to a very

great degree in damp situations, where they attack

the inhabitants in the same manner as the real gnats

(Culicidce] ; indeed in South America it would appear
from the recent work of Messrs. Pohl and Kollar,
that the same name mosquito is given to both the

Culex and the Simulium. In some of the Northern

parts of Europe their irritating powers are so great,
that the inhabitants are compelled to cover them-

selves with a coating of grease. The type of the genus
is the Simulium reptans, Latreille. In North Ame-
rica they are distinguished from the mosquito under

the name of the black fly.

SINAPIS (Tournefort). A genus of hardy an-

nual herbs, several of which are cultivated for their

pungent seeds, of which the common condiment

mustard is manufactured. The flowers are tetran-

drous, and belong to Cruciferes.

SINNINGIA (Nees). A genus of South Ame-
rican nnder-shrubs belonging to the natural order

GesneriecE. This is a succulent genus, and succeeds

in any rich dry soil ; and young cuttings planted in

the same soon make roots.

SINODENDRON (Fabricius). A genus of

coleopterous insects, belonging to the family Lu-

canidce, distinguished by having the body elongate
and cylindric ; the head of the male armed with an

erect horn ; the antennae elbowed, ten-jointed, the

first joint being very long, and the three terminal

joints forming a deeply serrated club ; the legs short,

with the tibia) spined. The genus comprises a single

British and several exotic species, the former being
the Scarabacus cylindricus of Linnaeus. This species

is found in Normandy in the rotten trunks of apple-

trees, and in Flanders jn decayed beech-trees. In

England it appears to be more frequent in the ash

and willow, as we learn from Stephen's British Ento-

mology, and the following observations of the Rev.

W. T.'Bree, published in the Gardeners' Magazine :

A living ash-tree, standing on his premises, was

blown down on the 3rd December, 1832. Its trunk,

for about eighteen feet up from the part that had

been level with the ground, was hollow and decayed
at the centre, and afforded some twenty or thirty

good barrow-loads of rotten wood. Throughout
this carious portion of the tree there occurred nume-

rous individuals, both in the larva and imago state,

of the Dorcus parallelopipcdus (another species of

the Lncanid<e\ and of its usual associate, the Sino-

dendron cylindricum, but not a single pupa was dis-

covered ; they had perforated it in all directions.

Many were found pursuing their occupations in the de-

cayed timber at the distance of eighteen feet from the

ground, to which height they must have worked their

way from the bottom. He was satisfied that they
did not commit any injury on the living or sound

wood, attacking such only as they found far gone in

a state of decay. This insect is of a black colour,

and varies in length from one half to three-fourths of

an inch.

SIPHONARIA (Lamarck). A patelloid shell,

elliptical, the summit well marked, a little on the

left, posteriorly, a canal or gutter on the right side,

the muscular impression in the form of a horse-shoe,
the right lobe divided in two by the canal.

SIPHONIA (Richard), the S. Cahuchu is the

Indian-rubber tree, called Jatropha elastica by Lin-

naeus. The flowers are monoecious, and belong to

Euphorbiacece : cuttings.
SIPHONOBRANCHIATA constitute the first

order of the second class Paracephalophora in De
Blainville's Malacology. The leading characters of

these molluscs is their organs of respiration being

constantly formed by one or two pectinif'orm branchia,

obliquely situated on the anterior part of the back,

and contained in a cavity whose upper coating is

provided with a tubular canal more or less elongated,
and attached to the columella. The first family of

the order is the Siphonostomata genus Murex of Lin-

riseus, and includes the genera Murex, Pleurotoma,

Rostellaria, Fusus, Pyrula, Fasciolaria, Turbinclla,

Columbella, Triton, Ranella. The second family the

Entomostomata, is Linnaeus' genus Buccinum ; it in-

cludes the Cerithium, Mclanopsis, Planaris. Subula

Terebra, Eburna, Buccinum, Harpa, Dolium, Cassi,

daria, Cassis, Ricinula, Cancellaria, Purpura, Concho-

lepas. The third family, Angyostomata, includes th

Strombus, Conus, Terebellum, Oliva, Ancillaria, Matra*

Valuta, Marginella, Peribolus, Ct/prcea,
Ovula.

SIREN. A genus of Batrachian reptile, and the

last both of the order and the class in the arrange-
ment of the animal kingdom by Cuvier. To this

place in the system it is unquestionably entitled, as

the animals composing it partake of the characters,

and even of the forms, both of reptile and of fish,

though that of reptile, on the whole, predominates.
Animals of this genus are the only known ones

that are true Amphibia, furnished with both lungs and

gills, either of which they can use at pleasure. The
characters are : the body elongated, and nearly in the

form of that of an eel ; three tufts of gills ; no hind

feet, and not the least vestige of a pelvis ; the

vertebrae of the spine very numerous, and articulated

something in the manner of those of a fish, that is,

with the proximate ends concave, and united by

cartilage which forms the joint, so that there is no

motion of bone upon bone, and there are only eight
ribs upon each side. The body of the siren may
thus be regarded as consisting of only a thorax and a

tail ; the former being that of a reptile, and, as such,

furnished with feet ; and the latter that of a fish,

producing fins only. The head is flattened, the

muzzle blunt, the opening of the mouth small, the

eye very small, and the ear hidden in the skin ; the

lower jaw is furnished with teeth all round, but the

upper jaw has none, though there are several rows

upon two plates, one on each side of the palate.

There have been many disputes respecting the

siren, and not a few have been disposed to regard it

as the tadpole of the salamander. But Cuvier has

demonstrated that the gills are part of the permanent
structure of the animal, and not temporary organs,
like the gills of tadpoles, to fall off or be absorbed

when the animal comes to maturity ; and he remarks

that some of the sirens are much larger than any
salamander even in the full-grown state. This struc-
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tural demonstration is completely borne out by the

physiological fact that the siren breeds while the gills

on it are perfect, and in no one instance has one

individual been seen in which there was the slightest

symptom of decay in the gills.
The capacity of

breeding is the most complete evidence that we can

have of a perfect animal ; and in the whole of the

animals that undergo transformations, whether they

pass from the water to the air as their element or

not, there is not one which has the faculty of breed-

ing until it has gone through its last and completing

change. From this it is obvious that, physiologi-

cally considered, the siren is a complete and perfect
animal ; and what more than this could it become by

any subsequent transformation that it could possibly

undergo ?

That both systems of respiratory organs are per-
fect in the siren has been proved by observation.

The gills are as complete in all their parts as if the

animal were a fish, and never could breathe but

through the medium of water ; and the lungs are also

perfect, with an abundant ramification of blood-

vessels. Either system can therefore be used as

occasion requires, and this is not the case with any
other known species of vertebrated animals. A siren

must not, therefore, be confounded with any kind of

tadpole ; for, whatever may be the external appear-
ance of these, they never have the two modes of

respiration perfect at the same time. That the tad-

pole must pass from the state of a breather by gills to

that of a breather by lungs, is quite evident ; but the

transition is one of those momentary mysteries that

we can never hope) to understand,^but must satisfy
ourselves with a simple statement of the fact.

Among vertebrated animals the sirens thus stand

alone as the most peculiar of the whole in their vital

system ; and from this we may be prepared to find

them inhabiting a singular part of the country, or

rather of the world. Such is the fact. They are

found chiefly in the warmer and more southerly parts
of the United States, where much of the surface is

covered with marshes, but marshes which are in a

great measure seasonal, covered with water at one

period of the year, and as dry as dust at another.

While they are humid the sirens have the habit of

fishes, and when they are dry these animals breathe

air ; and thus they can pass the whole year in situa-

tions where no other animal can. They live upon
worms and small mollusca, larvae, and other minute
animal matters. There are three species, but there

is not much of interest in them beyond that double

power of breathing to which allusion has been made ;

and therefore a very brief notice of them will suffice

for our purpose.
THE LARGER SIREN (S. lacertina). The name

lacertina is inaccurate, as it implies that the animal

bears a resemblance to the saurian reptiles, when in

reality it does not; and there is really nothing lizard-

like in its appearance. It grows to the length of

three feet, is generally of a black colour, has four

toes on each of the fore feet, and the tail compressed,
with the fin blunt. When in the water it swims by
lateral flexure of the tail, in the manner of a fish, and
not by vertical motions, as in the air-breathing
animals that find their food in the water. It is very
common in the marshy parts of Carolina, especially
the rich grounds that are cultivated for rice, and
which are of course laid under water at certain

periods of the year. Such places abound much in

worms, and these constitute the chief food of the

siren. It is a dull and sluggish animal, not very

agreeable to the sight, and crawls and pokes about in

the sludge, which appears to be much better suited to

it than either the dry land or the free water. Here
we firid one of those remarkable coincidences of

animal and place which are so demonstrative of

design in the whole system of nature. The proper

locality of the siren is neither water nor land, but both

by turns, and the animal is organised for both of

them as they may happen to present themselves in

turn.

The other two known species are,

THE INTERMEDIATE SIREN, of the same colour and
form as the above, but with the gill-tufts less deve-

loped, and the whole length of the animal only about

a foot ; and
THE STRIPED SIREN, which has two lines of yellow

along the whole of each side, the gill-tufts still less

developed, only three toes upon each of the feet, and
not above nine inches in length. These are perfect
animals as well as the larger one, and their gills are

a perfect breathing apparatus, though less perfect than

in the large one. It is probable that there are, in

the obscure haunts of these animals, many species yet
to be discovered.

SIRICID^E (Leach). A family of hymenopterous
insects, belonging to the section Terebrantia secu-

rifera, and having the abdomen united to the thorax

by its whole breadth ; the mandibles short and thick ;

the labrum entire ; the ovipositor of the females

generally exserted, composed of two external sheaths,

inclosing a horny, elongated, and pointed dart ; the

antennae are filiform or setaceous, and composed of

from ten to twenty-five joints ; the body generally

cylindrical. The family comprises the genus Sirex

of Linnaeus ( Urocerus\GeoJfroy}, from which the genus
Tremex of Jurine has been separated, and ORYSSUS

(which see). The typical genus Sirex has the an-

tennae frontal, from thirteen to twenty-five-jointed,
the maxillary palpi very minute, the wings with three

sub-marginal cells, and the abdomen produced into

an acute point.
These insects, which are of considerable size in

general, inhabit the pine and fir forests of cold and
mountainous countries, to which they are occasionally

injurious, the females depositing their eggs, by the

assistance of their long ovipositor, in the substance of

the wood, and the larva) eating into the solid sub-

stance of the trees, forming cylindrical burrows.

In certain years these insects appear in great
numbers, so as to occasion alarm amongst the igno-
rant and superstitious. During flight they make a
loud buzzing rioisc like humble bees. It is not an
uncommon circumstance for them to make their

appearance in the winged state in newly-built houses,

having been brought in the deals of which the floors,

&c., have been made, in too new a state, whilst they
were still larvs or pupae, occasioning alarm from
their slight resemblance to hornets. The larva? have
six very short legs, and the extremity of the body is

armed with an acute horny point ; it forms a cocoon
in its burrow, in which it undergoes its metamor-

phoses. The Count Saint Fargeau, in the Encyclo-

pedic Methodique, and his recent work on the

Hymenoptera (Suites a Butfbn), has considered this

tribe of insects as parasites, but he is certainly mis-

taken, as we have abundant proof to the contrary.
The species are not numerous, the type being the
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Sirex gigas of Linnaeus, the female of which is more
than an inch long, black, with the second and three

terminal joints of the abdomen orange-coloured.
The male has the abdomen of a darker orange, with

the extremity black. It is very rare in this country,
a more abundant species being the Sirex juvenciis.
SISON (Linnseus). A genus of annual and peren-

nial herbs, natives of Europe. It belongs to Umbel-

liferce, and in English lists is called honeywort.
SISYPHUS (Latreille). A genus of coleopterous

insects, belonging to the subsection Lamellicornes,

and family Scarabtsvke, having the four hind legs very

long ; the elytra have not a notch at the shoulders, and

the antennae are eight-jointed ; the body sub-convex.

This is a curious genus of dung-rolling beetles, nearly
allied to, and having similar habits with, the genus
GYMNOPLEURUS, which see. The genus are chiefly

conKned to the arid parts of the south of Europe and

Africa. The most remarkable species is figured in

our plate of beetles, Sisi/p/uis tpinipcs of Gory
(Monograph. Sisyph., p. 8). It is of black colour,

slightly pilose, with the front of the head notched,

the middle thighs with one tooth, and the posterior
with four. It is from the Cape of Good Hope.
SISYRINCHIUM (Linnaeus). A genus of orna-

mental herbs, natives of various parts of America.

The flowers are tetrandrous, and the genus ranks

among the Iridacece. Some of the species are nearly

hardy, but they are generally potted in light soil, and

kept in frames.

SIUM (Linnaeus). A genus of herbs, mostly

aquatics, and commonly called the water-parsnep.
The genus belongs to Umbelliferas, and one has

been introduced into the kitchen garden, and culti-

vated for its roots, under the name of Skirret.

SLATE, or SHALE, as it is frequently called, is

a very abundant and useful mineral. The slate dis-

trict of England is of considerable extent. In Corn-

wall it is seen immediately incumbent upon granite,

and the slaty districts form very beautiful scenery

upon many parts of our coast. But this mineral

appears on the large scale, and in peculiar grandeur,
in the mountain-chain which includes Snowdon,

Plynlimmon, and Cader Idris. These mountains

have an enormous elevation, their summits are jagged
and irregular, their declivities steep and barren, and

the neighbouring passes and valleys of slate forma-

tion are of the most romantic character. London is

chiefly supplied from Caernarvonshire and West-

moreland. Argyle and Dumbartonshires also pro-
duce vast quantities.
SLIPPER-WORT is the Calceolaria pinnata of

Linnaeus, a fine genus of South American annuals,

perennials, and undershrubs, belonging to Scrophn-
larincce. The species are highly ornamental, and the

varieties numerous. Cuttings, seeds.

SLOANEA (Linnaeus). A genus of trees and

shrubs, natives of South America, and named in

honour of Sir Hans Sloane, P.R.S., and belonging to

Tilificea;. One species is a timber tree, but they may
be kept and propagated in our stoves.

SMERINTHUS (Latreille). A genus of lepi-

dopterous insects, belonging to the family Sphinglda;,

having the antennae somewhat prismatic, and serrated

with a terminal brush of hairs. The spiral tongue is

almost obsolete ; the palpi compressed, covered

very closely with scales ; the wings, with the external

margins, notched and angular ; the caterpillars are

covered with very minute tubercles or warts ; the

terminal segment armed with a conical horn, and the

head somewhat triangular ; they feed chiefly on the

leaves of trees ; the chrysalis is slightly rugose, and

pointed at the
extremity

of the body, and is subter-

ranean. These are dull heavy-bodied hawk-moths,
which seldom make much use of their wings, thus

differing from the generality of the family. This

peculiarity is entirely dependent upon the obsolete

structure of the spiral tongue, which (instead of being
of very great length, as in the true Sphinges, which
derive their name, hawk-moths, from their habit of

hovering over flowers, and extracting their sweets by
means of their proboscis) is in the Smerintluis so

extremely short, as to be useless to the insects.

There are three British species, the eyed hawk
moth (Sm. occellatus], the poplar hawk-moth (Sm.

popidi], and the lime hawk-moth (Sin. tiUfe). They
are all sufficiently common, and are handsome insects

of comparatively large size.

SMILACE ^E. A natural order comprising twelve

genera, and above one hundred speeifs. This order,

including Smifax, Ruscnx, Trillium, Paris, &c., are, on
one hand, associated with tlie Diotcorac&t by their

broad leaves, and on the other with the Asphodc-
lacett', by their generally perigynous anthers and

superior three-celled ovarium. The characters, how-

ever, which associate them with either distinguish
them from each other. Thus the superior ovarium
takes them from Dioscornceec, and the broad leaves

from Asphodelacea: ; and such genera as have the

foliage not reticulated are known by the triple style
and membranous testa, which latter is characteristic

of all the Smilaceee. Various species of the order are

esteemed for their alterative properties ; they are

tonic, diuretic, and demulcent. Siniliu- aspi-m is by
some preferred to the drug sarsaparilla ; which drug
is the produce of the 5. sarza. The genera are

mostly hardy, and increased by division.

SMYNT'HURUS. See PODURID^.
SMYRNIUM (Gartner). A genus of biennial

and perennial herbs, natives of cold countries. The
flowers are pentandrous, and the genus belongs to

Umbelliferee. One of the species was formerly a

kitchen garden vegetable, and cultivated under the

name of Alisanders, and used in the stead of celery,
which last has superseded the former.

SNIPE (Scolopax). A genus of the longirostral

family of Echassjers in Cuvier's arrangement, and the

typical one of the whole family, as one may infer

from the name Becasse, or "
beaky," given to it by

the French. The characters of the genus, as taken

generally to include the subgenera, which do not,

however, comprise nearly all the birds that were
included in the Linnaean genus Scolojtax, may be
stated as follows : the bill long, straight, enlarged at

the tip, with the upper mandible larger than the

under one, and the enlarged part of it bending over

the tip of the other like a hook. The mandibles for-

warded for half their length, and the lower one cani-

culated and truncated at the tip. The nostrils

basal and lateral, cleft longitudinally, and covered by
membrane ; the feet of mean length and slender, and,
in the true snipe, having the tibiae feathered down to

the tarsal joint, and three toes to the front and one to

the rear ; the wings are of mean length, the second

quill the largest in the wing, but the first one nearly

equal to it ; the eyes are placed so far backwards in

the head that the birds can command the whole

|

horizon without turning, and it is in this that their
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safety lies, for they are without any weapons of
d< 'fence ; they are feeders upon small animals, and
their flush is much esteemed.

Snipes are birds that make very little noise in the

world, excepting
1 the cry of the male in the pairing

time ; and they spend the greater part of the day in

concealment among the herbage. They are found in

marshy places, and generally where there is an abun-
dance of tall aquatic herbage to conceal both them-
selves and their nests.

The bill of the snipe is a very curious instrument,
and seems to be possessed of very high powers of

'tion, both of smell and of taste. The animals
bore into the soft sludgy ground for no inconsiderable

porlion of their food, and as they bore down directly

upon it, and do not dabble along, and sift the sludge
for it, as is done by the flat-billed birds, they must
scent it from the surface, or, at all events, before they
reach the depth at which it is situated. Dabbling
would not answer in the places where they find their

:stence, as it can be performed only where there
is water to wash away the substances which are not
edible. The dabbling birds are accordingly all web-

footed, have their bodies boat-shaped, and are other-

wise adapted for swimming while they feed at the
bottom of the shallow water, or if their habit be to

get upon deeper water they can dive ; but the snipes

always have the feet on the ground while they feed,
and though they are birds of moist places they are
not formed for swimming or for diving. The work-

ing of such a bill as theirs would, in part, be impos-
sible in the case of a bird floating on the water; the
form of the head is peculiar, and the peculiarity is of

course adapted to the action of the bill. The head
is square in the profile, and extends over the base of
the bill in all directions, so that in whatever way the
bill may work in the ground, the weight of the head
is ready to assist it in its lateral twistings, as the
animal bores into the sludge. The feet of the snipes
are much better adapted for walking upon the surface

of soft mud than an elastic vegetation, as they are

without the long hind toe, which is so essential in the

latter, they are in fact birds well adapted to those

pastures ; and, when on a pasture properly adapted
to them, they have no great deal of labour to perform
in the finding of their food. The nature of the places
to which they are best adapted renders them migra-
tory birds in most parts of the world, as they are

equally liable to be fro/en out. by the cold and parched
out by the drought ; accordingly they migrate either

from country to country or from one part of the same

country to another, at the opposite seasons of the

year. We need hardly mention, that when they
migrate, in latitude, their migrations are southward
from the winter cold, arid northward from the summer
heat ; arid that if the country be so diversified with

plain and mountain as that they can find the seasonal

range adequate to their wants, they merely shift from
mountain bog to lowland marsh in the winter, and
back again in the summer ; by this means they enjoy,
evr'i, in the countries where they are resident the whole

year round, a much greater uniformity of climate
than most other birds, except those that live actually

upon the waters. They are, however, so close in

their cover during the day that they are seldom seen,
and many of them may be found in places where they
have never been suspected of visiting.

The species are rather numerous, and they are

distributed over very many countries ; but as their

manners differ little, it will foe sufficient to notice those

that are found constantly or occasionally in the British

islands, and merely to name some of the others.

THE COMMON SNIPE (S. gaUina^i). This may be

regarded as the typical bird with us, though the

woodcock, which is a larger bird, and one in more
esteem with epicures, is the Becatfe of th<: 1 rench,
and this one is the Bccasdne. The common snipe is

about nine inches long in the head and body, and
the bill is about three inches. The weight, when

full-grown, is about a quarter of a pound ; the bill is

dull reddish at the base, yellowish in the middle of

its length, and brownish at the tip ;
from its soft con-

sistency, as containing much more living substance

than a hard bill, it becomes shrivelled and loses its

colour after the bird is dead ; the colours are much
broken and mottled, and thus not easily described ;

the top of the head is dark brown, marked with three

longitudinal lines of crearn colour, a bright one along
the middle, and a more obscure one on each side

over the eye ; from the gape over the eye and down
the side of the neck there is a brown streak, which is

broken into a row of spots after it passes the eye ;

the back is black with glosses and reflections of green
and brown ; and the feathers on the shoulders have
the one striped longitudinally, and the other barred

across with yellow ; the wings are dusky with some
brown bars, and white tips to the quills ; the tail-

coverts are reddish brown
;
and the feathers which

appear only a little way beyond the coverts, have
black bars ; the chin, throat, and fore neck are whitish

with irregular markings of brown, and the rest of the

under parts are white.

In winter they are very common in the fens arid

marshes, arid by the tangled banks of streams in the

low and warm parts, and not one remains in the moun-
tain bogs, and it is probable that a considerable num-
ber come from countries further to the north, especially
when the winter in these is "early and severe. In

summer the departure, or, at all events, the disap-

pearance, from the low grounds is quite as complete ;

and, indeed, unless when one conies upon it acci-

dentally, a snipe is very rarely to be seen in summer,
even in those places where the cry of the male in the

spring shows that they are in the country. On their

migrations their flight is always lofty; and, though
they are occasionally heard ou their march, they are

rarely if ever seen.

The cry of the male begins in March or April, ac-

cording to the place arid season, and he continues to

call until a partner answers ; but after this he only
treats her with a nocturnal song. TL<- -hrill

but harsh and trilling, and it has been alleged that the

bird can trill upon the air with its wings, as is done

by many of the insect tribes ; but this is by no means

probable, as no feathered wing is competent to the

performance of such an office. The nest is always in

close concealment among the thickest of the rushes

or other herbage, and rudely constructed of vegetable



SNIPE.
fibres. The eggs are four in number, of a pale greenish

grey with brown spots, and they are placed in a cross

with the four mall ends at the centre. The young-,
as is the habit in all ground birds, come out of the

shell covered with down, but with their feet so well

developed, that they are very speedily able to find

their own food ; but they do not come to full maturity
till the following spring.
At all times they lie close in the bushes and other

herbage, and cannot be raised to the wing without
much difficulty, they are also very short and "twitchy"
in their flight ; and thus snipe-shooting requires some

training both in the dog and the sportsman. Birds
of prey also find the snipes laborious game. In the

first place they have to beat a long time before they
can " flush" a snipe, that is, make it take to the wing ;

and then if it gets the start but a little way, it wheels
and doubles so often and so rapidly, that if the hawk
is not altogether thrown out, the chase is often a very
protracted one.

THE WOODCOCK (5. rusticola). The woodcock is

a much larger and more celebrated bird than the

snipe. The total length of it is about one foot three,
and the weight from three-quarters of a pound to

nearly a pound ; the bill is considerably longer than
in the snipe, but formed in much the same manner ;

the forehead is ash-colour, and all the rest of the

upper part barred with black and grey ; the under

parts are yellowish, with longitudinal dusky streaks ;

the tail consists of twelve black feathers with rust-

coloured margins to their outer webs, and ash-

coloured tips ; their under surface is whitish. There
are, however, very great varieties both in the size and
colour of these birds ; and, according to some of the

authorities, the female bird is larger than the male.
The woodcock is in the great majority of its num-

bers, a bird of passage in Britain, and it was long a

question whether any remain to breed. The point
has been settled by the actual discovery of nests and
broods both in England and Scotland. The eggs
and young have not been found in any considerable

number, but they have been met with at points along
almost the whole length of the country.

They are birds of wild marshy copses, where they
can find food in the sludge by the sides of the pools
and runs of water. Solitude, shelter, and humidity
are the three essentials of the woodcock ; and it

requires them all jointly. Hence, as cultivation

changes the character of a country, these birds shift.

Drainage, cultivation, and increased population drive
them from the richer parts of the country, however
well these may be wooded. On the other hand, the un-
cultivated moors, however humid they may be, are as

ill-adapted for them ; and thus when such places are

planted with copses in lonely spots near the water,
the woodcocks will come, and if the places continue
humid enough during the summer, they will remain
and breed. The first of these changes has gone far

to banish them from some parts of Britain even as

visitants, and the other has made them partially resi-

dent, and plenty as visiters in places where none

formerly existed. In Scotland this has been espe-
cially the case on the southern slopes of the Gram-
pians towards Strathrnore, and in Ross-shire about
the head of the frith of Cromarty ; and no doubt there
have been instances as remarkable in other places,
both in the north and the south of Britain, and espe-
cially where plantations have been formed in Ireland.

The grand resort of the woodcocks in. summer is,

however, understood to be the marshy woods to the
north of the Baltic, and the farther north, so that the

place is wooded, the better, as the insect food for the

birds is not only more numerous, but the sludge of

the marshes is more exclusively the nidus of the larvae.

Hence, to make sure that woodcocks shall breed in

any place, the best way is to make it
" as like Lap-

land" as possible. The birds remain in concealment
in the woods during the day, and come out only
when the evening begins to get damp, at which time

they utter their peculiar cry which resembles that of

the snipe, but is less harsh and shrill. They are

more social birds among each other than the snipes,
and generally come to the feeding grounds, and also

quit them in little parties, and they follow the same

paths. Their flight on these occasions is always low,
as if they sought cover even when they are flying.
From this habit they are easily taken by means of

nets. Springes and nooses were also much in use

in former times, when there were far more neglected

pools and marshy places in England than there are

now ; and the ease and certainty of this mode of

capture are alluded to by Shakspeare, when he men-
tions

"
Springes to catch woodcocks," a kind of sport-

ing which the bard himself had no doubt often tried.

Woodcocks are very expert in finding out where
there are worms and other little animals in ihe

ground, and they are just as dexterous at drawing
them out. The first discovery must be made by the

scent, because there is no other sense which the bird

can exercise ; and then, the worms are so quick in

perceiving any agitation of the earth, that the securing
of them by means of a bill boring and [poking in the

ground, is a very curious matter.

The nests of these birds are usually placed in the

thick underwood at the roots of the trees, or in bushes,
and they are formed of dry vegetable matters, such as

moss and leaves, and withered stalks ; the eggs are

four in number, larger than those of the common

pigeon, of a dull yellowish white colour in the ground,
and spotted with" ash-colour and reddish brown most

abundantly at the larger ends. Such nests as have
been met with in Britain have generally had eggs in

them in June ; and it is highly probable that, in all

countries in which they breed, the longest days are

their favourite season. The long twilight of such

times is advantageous to them ; and in those latitudes

where they breed most abundantly there is twilight all

the night through for a considerable time, and for

some time sunshine. There are frequent fogs in such

places, and while they are on the surface is the

feeding-time of the woodcocks. The quantity of food,

especially of earth-worms, which the woodcock con-

sumes, is perfectly wonderful ; and those who specu-
late about the matter come to the conclusion that it

would be hard labour for a man to find, in this way,
the food of three woodcocks. This even exceeds the

labour which is said (satirically most likely) to have

once fallen on the ladies of honour and the courtiers

of a certain royal establishment, in consequence of a

gift of lizards having been made to a queen. These
lizards would eat nothing but flies ; and the attend-

ants at the royal palace were so completely worn out

with fly-hunting, that it was at last resolved to call in

the aid of the household troops ; but, fortunately, a

severe frost put a period to the life of the lizards, and
thus the fly-catching was at an end, much to the joy
of the exhausted courtiers.

It is in the autumn and winter that the woodcocks
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feed chiefly upon earth-worms, for at those times of

the year the number of other living creatures in the

sludge and mud is much less than during the warm
time of the year. In all probability it is from being

composed of earth-worms that the "trail," or contents

of the stomach of the woodcock, is reckoned so very
savoury a mess by the epicures ; for those gut-birds
which feed nearer the water, and consequently more

upon insects, larvae, and mollusca, are said to have the

trail tar inferior. This is a matter, however, which can

hardly be said to belong to the natural history of the

birds. We may farther mention, as indicative of the

fact that the woodcock is not an inhabitant so near
the water as the common snipe, that it has the tibiae

feathered down more closely to the tarsal joints.
THE GREAT SNIPE (S. major} is not nearly so large

as the woodcock, not being above an inch longer
than the common snipe. It has the head of a deep
black colour, with three light stripes like those on
the common one ; the upper parts are black, and

pretty clear red, variously mottled together ; and the

under parts are reddish white, with some longitudinal

dusky streaks on the belly and flanks ; the shaft of

the first quill of the wing is white. This is a Euro-

pean bird, breeding in the north, and removing south-

ward in the winter ; but it belongs to the east of the

country as divided by the central heights, and thus

the grand line of its migration is that of the Black
Sea and the Archipelago, and not of the shores of the

Atlantic. It does come a considerable way to the

westward, and sometime?, but not very frequently,

straggles into Britain, but on its southward journey,
and not its northward one. It is a much heavier

bird than the common snipe in proportion to its lineal

dimensions, and therefore it is not so well suited for

very long migrations. The marshes of the northern

parts of Europe, to the east of the Baltic, are said to

be the places to which the greater number resort in

the nesting time ; and the economy of their nests

is said to be very much the same
t
as that of the

common snipe in our own marshes. It is possible,

however, and even probable, that it may be only a

climatal variety of the common snipe, for we believe

that it is not unusual for birds to be larger in size, and
more intense in colour, in the east of Europe than in

the west. Snipes are, altogether, rather puzzling
bird?, for they are so much concealed, that they may
be in many places where we never suppose them to

be ; and there may also be many species of them in

Europe, and even in Britain, which have not yet
been noticed.

SABINE'S SNIPE ( Sabini). This is a species of

which we have the knowledge only of late years ;

and thus it is one of those that show us how careful

we ought to be of coming to hasty conclusions in the

case of birds of such hiding habits as the snipes. This
is a smaller bird than the common snipe, but with the

bill very considerably longer in proportion. The

general colour is brownish black, relieved by chestnut

and rust-colour on the margins of the feathers, which

give it a very rich, and, at the same time, a very

pleasing mottled appearance. It is a small species,
but a very pretty one, and has in some particulars
much more resemblance to the jack snipe than to the

common snipe. For instance, the feathers on the

tail of this one are twelve in number, the same as in

the jack snipe, while the common snipe has fourteen,
and the great snipe sixteen. This comparatively
limited number of feathers in the tail points out that

the bird is one of hiding habits, and fond of conceal-

ing itself in the tall vegetation ; for, almost without

a single exception, birds which have broad tails

inhabit open places. Specimens of this snipe have

been met with in different parts of both Britain and
Ireland at such times as to show that it could hardly
have been a straggler from any migration ; and

therefore, if it is not a mere variety of the jack snipe,
which is not impossible, the probability is, that it is a

resident species breeding in some parts of the British

islands.

THE JACK SNIPE (S. gallinuld) is a very pretty
little bird, only about half the volume of the common

snipe, that is, not more than two ounces in weight.
The bill is about two inches in length, and of a lead-

colour in the general part of its length ; but the tip

is black, and the culmen of the upper mandible is

horn colour ; the hides are dusky black ; the upper

part of the head is black, with very faint margins of

rust colour to the feathers
;
there is no line on the

middle, but a yellowish streak on each side, with a

dusky one below it, and another pale coloured one
over the eye ; there is also a dark line from the angle
of the gape to the eye ; the back, the scapular

feathers, and the rump, are of rich green and purple,

varying in tint as the light falls differently upon it,

and the scapular feathers have buff margins, forming
two very conspicuous lines on the shoulders of the

bird, which run all the way from thence to the tail ;

the neck is marked with rusty brown and dusky, with

some cloudings of ash colour on the upper part ; the

coverts of the wings are dusky, marked with ash

colour and brown, and the quills are dusky ; the tail

is wedge-shaped, consisting of twelve feathers of a

dusky colour, but more or less clouded with rusty
red ; the under parts are nearly white ; and the legs
are of a greenish colour.

There are few British birds concerning which there

have been more mistakes than the jack snipe. As is

the case with very many birds which, on account of

their dispersion over the wild parts of the country,
and their concealed habits during the breeding sea-

son, the common describers of birds cannot easily see

at those times ; the jack snipe has been packed off
"
bag and baggage

"
to breed in the polar regions,

without sufferance to remain in any decently south-

ward climate during the summer. But it is one

thing to write a bird into the polar regions, and
another to send it personally there ; and there is no
truth in description, if the writer of this article has

not seen the jack snipe full fifty times and more, in

the reedy pools upon the first uplands of Britain many
times in the course of the summer ; and he once

caught it with hook and worm by the tangled bank
of a wild stream, at the head of a mill-pond, when

angling for quite another sort of game. The small-

ness of the bird, the lightness of its motions, and the

two lateral stripes on the back from the shoulders to

the rump, are not to be mistaken ; and thus the only
sound conclusion is, that, though this bird unquestion-

ably leaves the places near the sea, and moves into

the uplands in the summer, it breeds, and that in no
stinted numbers, within the country. The fact is,

that though the authorities, who have been generally
men of the south, or of the sea-coast, where the birds

do not breed, have represented the jack snipe as a

comparatively rare species, it is perhaps one of the

most plentiful of the whole genus, and one of the

most generally distributed over different countries.
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In Britain the jack snipe takes its departure from

the marshes in the low and warm parts of the

country, near the shores, as early as March, or even
as February, according to the season. Now, even
the latest of those times is not exactly the one at

which a bird should set out from Britain to the polar

regions, because there is little for a bird there until

June, or May at the earliest. But the objection does

not hold in the case of a bird moving by stage and

stage from the margins of the sea to the marshy
moors in such a country as Britain. There is another

consideration : if the jack snipes of this country went
off to the far north, we might expect them in consi-

derable numbers in the Orkney and Shetland isles ;

but this is not the case. They are mentioned as

occurring in some of the Orkneys, but they are

described as being rather rare birds, much more so

than in places farther to the south. The case would
be very different if the birds, en masse, passed over

the latitude of these islands, for migratory birds, as

might be expected, never omit halting to rest and
feed on any islands that may be in the line of their

march.

The grand foundation of the difficulty appears to

lie in the retiring habits of these snipes. In the dis-

trict where, as we have mentioned, we saw them so

often, we never by any chance saw one on the wing,
or in any other way than by the direct invasion of

the tangled pools in which they find convenient nest-

ing places, and an abundant supply of food ; and
there is no doubt that any one, who chances to look

for them in such places during the breeding season,
will find them in abundance, though not congregated
in the same place ; for under all circumstances, and
at all seasons of the year, they are solitary and retir-

ing birds, not to be "
flushed," or raised from their

hiding places, without very considerable effort, and
also knowledge of the ground. The places in which
.these snipes are found, in the breeding season, are of

the most difficult character; that is, where no preda-

tory quadruped can go, and where the ordinary birds

of prey cannot easily find them, in consequence of

the closeness of the cover. But these, and many of

the other ground birds which breed in the marshes,
find destroyers of their eggs that would not be sus-

pected, in those gulls which breed in the same places.
The place of which the gulls take possession is safe

in this way ; for the gulls inhabit closely in large

societies, and no other bird will or can breed in the

same locality. But they prowl about in the neigh-
bourhood, and are terrible robbers of nests.

The Jack-snipe is one of the prettiest of all our

marsh birds ; and when it whisks about among the

tall grass and equisetums, the fine gloss on the back,
and the two lateral stripes give it a most lively ap-

pearance. The nest is very difficult to find, as it is

always so placed as that the bird can glide to some
distance from it before it disturbs the grass. To seek

for either nest or bird is a hopeless matter ; and at the

pools of which they inhabit the margins, one must

take the chance of finding them without an actual

beating of the course.

Though these birds resort to the pools on the ele-

vated moors, they are not found in the higher moun-

tain bogs ; and if there is cover enough they keep
their place, though the labours of the agriculturist

and the grazier are going on around them. But a

country favourable for them is most unfavourable for

agriculture, as the tangled bogs, which they frequent,

occasion blights in the latter part of the spring and

early in the autumn ; and thus where snipes nestle,
unless in places wholly abandoned to wild nature,
there is a strong admonition to man to commence
draining; and the drainage of those little bogs which

spot the fields, in many of the farming districts that

have been neglected, is doubly profitable the soil

is taken away, and it furnishes a rich dressing for

the thin and light lands.

As one might suppose, from the marshy nature of

great part of the surface, snipes are very plentiful in

North America. They do not differ greatly from the

snipes of Europe, but they are not exactly the same ;

no native animal of America is exactly the same as

the analogous one of the eastern continent, and man
himself does not appear to be an exception to the

general rule. Our limits will not admit of a full

enumeration of even the known snipes of America,
but we shall notice one or two.

AMERICAN WOODCOCK (S. rubicola). In its form
and manners, this has a considerable resemblance to

the woodcock of Europe, but it is smaller in size and

differently coloured. The under parts are rusty red,

instead of yellowish white with dusky lines; and the

female weighs half a pound, and the male two or three

ounces less. It is a migrant, wintering in the south-

ern parts, and appearing in the central states about

the beginning of March. It does not appear that

they proceed to the very extreme north, indeed they
cannot be expected beyond the woods and brushes,
and there are abundance of these to the northward of

the great lakes, for sheltering all the woodcocks in

the world.

The male of this species is ten inches long, and
sixteen in the stretch of the wings ; and the female is

twelve long, and eighteen in extent. The upper
mandible of the bill is reddish brown, with the en-

larged knob or nail black ; and it is about two inches

and a half in length, and projects a tenth of an inch

beyond the truncated tip of the lower one. Both
mandibles are grooved. The front, a streak over the

eye, and all the under parts of the body, are tawny
red, the sides of the neck ash colour. The top of

the head black, with three bands of brownish white.

The back and scapulars deep black, with narrow rust

coloured margins to the feathers ; but these parts

pass into bluish white at the edges ; and all the back

lias zig-zag lines of black on the lighter parts.
The

quills are brown, and the insides of the wings reddish

rust colour. The tail feathers are black, with a row
of reddish brown spots along the outer web of each,

and the tips narrow and of a pale drab colour. The
under side of the tail-feathers is silvery white. The

legs and feet are flesh colour ; and the eyes, which

are situated much further back than in the European
woodcock, are very prominent, and of a deep black

colour. The weight is generally rather less than six

ounces. In the female, the colour on the back is of

a paler tint, and there are dusky bars on the under

sides of the wings. These differences in colour, to-

gether with the great disparity in size, has occasioned

these birds to be considered as two distinct species.

Woodcocks breed earlier in the season in America

than they do in Europe. Wilson mentions that nests

with eggs have been found in February, but that the

usual time is early in April. In consequence of this the

birds are on the ground, and sporting commences as

earl v as July, through which month and the two follow-

ing ones,th"e best season for them continues. In Britain
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they do not make their appearance on the low

grounds till the end of September, and they are not

numerous till November, the time at which the Ame-
rican ones quit the middle states, and proceed to the

south. The following description of the manners of

these birds, by Wilson, is worth quoting as illustra-

tive, not of them only, but, with slight variations, of

the whole genus.
" The woodcock is properly a

nocturnal bird, feeding chiefly at night, and seldom

stirring about till after dark. At such times, as well

as in the early part of the morning, particularly in

spring, he rises, by a kind of spiral course, to a con-

siderable height in the air, uttering at times a sudden

quad- ; till having gained his utmost height, he hovers

around in a wild irregular manner, making a sort of

murmuring sound, and then descends with rapidity as he
rose. When uttering his common note on the ground
he appears to do it uith difficulty, throwing his head
toward the earth, and frequently jotting up his tail.

These notes and manoeuvres are most usual in spring,
and are the call of the male to his favourite female.

Their food consists of various larvce and other aquatic
worms, for which, during the evening, they are almost

continually turning over the leaves with their bill, or

searching the bogs. Their flesh is reckoned delicious,

and prized highly." The summer, which is much
hotter, and more rainless in many parts of America,
than it is in Europe, and especially in Britain, dries

up the waters and hardens the earth much more early
in the season. This is obviously the reason why the

woodcocks, adapting themselves to the climate, breed
so much earlier than those with us. In consequence
of the drought, they are compelled to descend to the

margins of the larger streams in July ; and thus, if

they bred as late as the same birds do in Europe, the

young would perish for want of food, as they, like all

the other ground birds, have their feet perfect, and
are able to find their food long before they can fly.

SOJA (Moench). A Japanese plant, belonging
to the LeguminoscE, the seeds of which are made into

a sauce, which is preferred to the kitjap of China;
"
both, however, are imported into England in large

quantities, and are here known as soy. In bond it is

worth six. shillings a gallon, but, after it has been

adulterated, it is sold at three shillings a pint."

(Burnett). This plant was the Dolichos Soja of Lin-

nasus.

SOLANDRA (Linnams). A genus of evergreen
and climbing shrubs, having pentandrous flowers,
and belonging to Solanece. These are favourite

stove plants, and if potted in loam, encouraged
to grow into bulk, and afterwards kept dry till their

leaves fall off, they will soon produce flowers. They
are easily increased by cuttings.
SOLANE^E (Linnaeus). A natural order, con-

taining thirty-three genera, and above four hundred
and sixty-one species. Although there is great diver-

sity of properties in this order, it is still a truly
natural one. For notwithstanding the deadly night-
shade and the esculent potato, the acrid capsicum
and the bland tomato, the wholesome egg-plant and the

poisonous tobacco, with the stramonium, the henbane
the mandragora, and various other equally deleterious

or equally innocuous plants, are found here associated

they afford evidence of relationship. The deleterious

principles prevalent in the solanacece are narcotics ol

a peculiar kind. Several of these have been separated,
and named from the plants in which they are found,
as atroplne, solanine, &c. The narcotic principle

which is so deadly a poison in the mandragora and
belladonna, is present in the potato and the egg-plant,
but in the latter in such small quantities as to be alto-

ether innocuous when prepared for food.

Many plants belonging to this order are very hand-
some. The verbascums, daturas, and solandras, are
all plants of great beauty, and mostly bearing pen-
tandrous flowers ; they are also almost all easy of
cultivation and propagation.
SOLARIUM (Lamarck; TROCHUS PEHSPECTI-

vus, Linnaeus). Linnaeus and his disciples considered
this genus to be a species of Trochus, with which it

certainly appears nearly allied, particularly when

compared with such of them as have the base termi-

nating in a sharp edge at the outer circumference.
In form this genus also resembles the Planorbis, and
from the examination of some fossil species, it is

very difficult to draw a distinct line between them.
Lamarck's division, however, cannot be mistaken for

either of the above-mentioned genera, the umbilicus
of the shell being always dentated or crenated at

the edge of the internal whorls. These shells are of
an orbicular depressed conical form ; the umbilicus

very wide, with dentated spiral whorls running inte-

riorlyfrom the summit to the margin; the aperture is

nearly quadrangular, and there is no columella. The
writer has seen a calcarious operculum said to belong
to this genus. In appearance it closely resembles
the thick stony operculum of many of the Turbines,
but its shape was more quadrangular, which seemed
to characterise it as belonging to this genus. These
molluscs sometimes attain a considerable size. We
have seen them three inches in diameter ; they are

elegantly sculptured, and delicately marked with
black and straw colour, and the beauty of their

symmetry is not surpassed by any other shell. The
perspective Solarium is from the Chinese and Indian

seas, but one small species of Solarium is found in

the Mediterranean. Several fossil species are known
and described. The animal constructing this shell

appears unknown, or at least it is so to us, no author
we have met with giving any account of it. This
occurrence will now become less frequent, as the

present impetus given to this branch of natural his-

tory will enable the scientific writer to examine the

animals as well as their habitation ; and from such
an examination the only true classification can be

accomplished.
SOLDANELLA (Linnaeus). A genus of humble

alpine herbs, but bearing beautiful pentandrous
flowers, and belonging to Primuhicete. They should
be in every flower-garden, thrive in peat-earth and
loam, and are suitable for rock-work or placed in

small pots ;
division or seeds.

SOLIDAGO (Linnaeus). A numerous genus of

perennial herbs, mostly natives of North America.

They have invariably yellow and rather showy
heads of flowers, and belong to Composites. In Eng-
lish lists they are called Golden Rod, and are usually

planted in shrubberies, as they are tall-growing

plants.
SOLOMON'S SEAL, is the English name of the

Polygonatum vulgare of Desfontaines. The flowers

are hexandrous, and the genus belongs to Smilacece.

Common in every collection, and increased by di-

vision.

SOMMITE. This highly interesting mineral is

the rhomboidal felspar of Mohs and the r.epheline of

Haufy and- Werner. It is generally of a white
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colour, and the primitive form is rhomboidal. The
most common secondary forms are exhibited in the

sketches beneath.

Sommite is strongly translucent, and one of its

most curious properties is that a few moments' im-

mersion in nitric acid will produce a cloudy and

waved character throughout. The finest specimens
are brought from Monte Somma near Naples.
SOPHORA (Linnaeus). A genus of very orna-

mental plants, natives of Eastern Asia, Siberia, and

of the tropical parts of America. The flowers are

decandrous, and the form of their fruit associates them
with LeguminoscB. S. Japonica, a very handsome

species, requires protection from frost when young,
but becomes hardy enough when old. Seeds.

SORGHUM (Willdenow). A genus of tropical

cereals, bearing polygamous flowers, and belonging
to Grammece. These plants produce the small grain
called Indian millet, and for which it is cultivated in

most warm countries. In the West Indies it is called

Negro Guinea corn.

SPAR. This name is employed to designate some
of the most beautiful mineral productions. Thus,
calcareous spar is of an obtuse rhomboid shape, and
in its secondary characteristics it forms fine stalactites,

of which the Derbyshire caverns furnish magnificent

specimens. A beautiful fibrous variety ofcarbonate of

lime, called satin spar, is found in Cumberland ; and
another still more beautiful, called Arragonite, is

found in Arragon in Spain.
Flour spar is a mineral found in many parts of the

world. In Derbyshire it is called Slue John, and it

there varies much in its colour. It is highly phos-

phorescent at a red heat. In its ordinary state it is

made into ornamental vases, &c.
SPARAXIS (Ker). A genus of bulbs/natives of

the Cape of Good Hope, and belonging to Iridece.

The species thrive well in light sandy soil, and with a

covering in winter, stand and flower well on a south

border, if planted deep.
SPARGANUM (Linnaeus). A genus of British

aquatics, belonging to ^the natural order Typhince,
The plants are known as the bur reed.

SPARROW (Passer domesticus). Though the

common house-top sparrow is a bird which every

body knows, as it is the only wild bird that inhabits

the very heart of the largest cities, yet there is an
interest about it which demands a short notice. It is

the closest companion of man among all the feathered

race. There are others which come to the neigh-
bourhood of houses in the evil day, when food fails

them in the fields or the woodlands, among which is

the common red-breast. But the sparrow is a more
close and constant companion, keeping company with

man summer and winter, and never being found at

any distance from a human habitation. To find a

sparrow on the hill, or in the forest, is out of the

question, and it is rare to meet with one upon a wide

common, or a large field, when distant from the farm-

house. Thus, to observe a sparrow, is almost as sure

a sign that there is a dwelling near as to observe a cat.

What should make this particular bird so constant an

attendant at houses is a point not very easily settled,

but the fact cannot be doubted. It is not for the

mere purpose of getting safe footing on the house-tops,
and nestling under the eaves, for the sparrow can

perch upon trees, and also build its nest there, though
it prefers a situation where the nest can be under

cover. When it does build in trees its style of build-

ing is very similar to that of the tree-sparrow ; and

yet the latter does not appear to have any propen-
sity to collect about houses, but rather the reverse.

During the night the sparrows roost in trees, or in

any elevated shelter that they can find about build-

ings or banks. The race always nestle in holes

when they can, and never have a nest quite open at

top ; for if there is not a natural covering to throw
oft' the rain, they make an artificial one, and they
appear to do this jointly for their own shelter and
that of their young ; for, if the nest is left undis-

turbed, the pair that built it occupy it as a house

during winter as well as for a nursery in the warm
season. The young are, however, sent abroad to

seek winter protection for themselves.

Sparrows are birds of very ardent temperament,
and therefore they consume a very great deal of

food. In the spring they are very destructive to

gardens, as they not only eat the seeds of vegetables,
if these are not deeply covered with earth, but they
watch the young plants, and pull them out of the

ground, so that, in the course of a single morning, all

the young plants in a bed of radishes will be left

lying on the surface ; and where small seeds of cab-

bages, onions, and other plants are grown, they are

equally destructive. But really the advantage and
the mischief very nearly balance each other, at least

in some of these cases ; for the covering up of the

plants with straw or branches, till they have formed
their leaves, is worth all the labour that it costs, even
if there were no sparrow to be guarded against. But
the labours of the sparrows at other times are very
valuable, and the number of insects and larvae which

they consume is immense quite sufficient to eat'up
the whole of the vegetation, were it not for the

labour* of these birds. They thus afford another

proof of the adaptation of the whole of nature to the

use and advantage of man ; and if there is any animal,
whether large or small, which thus attaches itself to

the human race, it will always be found that that

animal consumes something that is more destructive

than itself; and the sparrow is one of the cases in

which human labour cannot be substituted.

SPARTINA (Schroeber). A genus of perennial
herbs, belonging to Graminees. S. stricta is a native

of Britain, and found in salt marshes.

SPARTIUM(Linna3us). The spartium was once

a very numerous genus, now reduced to one only,
viz. S. junceum, the Spanish broom. It belongs to

LegumimtstE.
SPARUS, or rather SPARID^ the sea-bream

family the fifth of the families into which Cuvier

divides the spinous-finned fishes. They have some
resemblance to the Perches, and still more to the

Scicnoida; ; but they have also characters of their

own, on account of which they deserve to be treated

as a separate family. The general characters of the

family are : no teeth on the palate ; the general
form of the body like that of the Sdenoidce ; the

body covered with scales of greater or less size,

but no scales on the fins ; the muzzle is not turned,
and there are no cavernous enlargements in the

bones of the head ; they have no toothing, and no

spines to the gill-lid, and they have never more than

six gill rays. They are divided according to the

form of the teeth, and in this way they admit of being
formed into three families. The first of these, the

Sparidce properly so called, have the teeth in the sides

of the jaws, round and flat in the crowns, like a sort
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of pavement, and they admit of subdivision into five

genera. Of these, and also of the other tribes, some
occur more or less rarely on the British shores, and
some not at all. We shall confine our notice chiefly
to those which are found on the British shores.

Taking them general! v, the fishes of this family are

not. much esteemed for the table.

SARGUS the Sargue. There is no English name
for this genus, and the fish, we believe, has not

occurred on the British shores. There are, however,
several species in the Mediterranean, and they also

occur on the shores of the American States, where

they are called sheep-heads. They have the front

teeth with trenchant edges, something similar to those

of man, but they differ in these respects, for some
have them divided into several points ; the cheek-

teeth are always in the form of a pavement ; the

colour is in general silvery, marked by cross bands

of black.

CHRYSOPHRIS Gilt-head. The generic characters

are : the body compressed laterally, and deep in the

vertical section ; only one dorsal fin, with the rays

partly spinous and partly flexible ; six conical incisors

in each jaw, and oval teeth, like a pavement, in the

sides of the mouth, three rows below and four above ;

the cheeks and gill-covers scaly, and six gill-rays.
The common gilt-head (C. aura(a) is the one best

known. It is exceedingly abundant in the Mediter-

ranean, and not rare on the west coast of Spain,

Portugal, and France. It is occasionally found on

the south coast of England, and strays, sometimes

wanders, along the west coast, and even the east.

They are, however, fishes of warm climates, and can-

not bear the cold of winter very far to the north.

The generic name, and its synonym gilt-head, have

been given on account of the bright golden yellow of

the space over the eyes in these fishes.

The back is of a silvery grey, shaded with blue,

the belly shining steel blue, and the two colours are

parted by golden tinted lines on the sides ; the fins

and tail are bluish, the latter darker than the others ;

the scales stand up at each side of the dorsal and anal

fins so as to give them the appearance of being seated

in grooves ; the body is sloped at the anterior end of

the dorsal-fin ; the head high and short ; the eyes
have golden irides and black pupils ; the gold spot
over the eye is crescent-shaped, and there is a violet

spot on the upper edge of the gill-lid. This fish

rarely exceeds a foot in length. Shelled mollusca

form a principal part of its food ; and its teeth, and
the action of the jaws, are so powerful that it can

break the hardest shells mere crushing, not mastica-

tion, is, however, the proper function of its very

powerful mouth.
There is another specios which has the teeth much

smaller than the one which has been noticed, the

C. micradon of Cuvier. It is of the same colour as

the common gilt-head, but smaller in size, and with

only two rows of teeth in the lower jaw ; the great
oval cheek-teeth are wanting, but still the habit of

the fish is nearly the same as that of those with the

larger and more numerous rows of teeth, namely, that

of a feeder upon shelled mollusca and various species
of sea-weed.

PAGRUS Braise. The characters of this genus
are nearly the same as those of the gilt-head, only
the teeth are different. There are four or six strong
conical teeth in the front of each jaw, with two rows
of smaller ones behind them, and two rows of molar

teeth in the lateral parts. Like most others of the

family, the fishes of this genus feed upon sea-weed
and crustacea and shelled mollusca. They are con-

sequently found in the deep water on the rocky shores

and not on the banks or the beaches. They come
to the shores in the summer and autumn, but retire

to the deep water in the winter and spring. Like
most of the family, they are impatient of cold, and
therefore more abundant in the low than in the high
latitudes. lu the Mediterranean there appear to be

many species ; and there is one, the common braise

or becker (P. vulgaris), which is not rare on some
of the British shores. The muzzle is blunt, as in the

gilt-head ; but the body is a little longer in propor-
tion. A small part of the dorsal and the anal fins is

concealed by the projecting scales at their bases.

This peculiar application of the scales tends much to

stiffen the fins at their bases, and thus enables the fish

to maintain its place steadily in the turbulent waters
in which it feeds, and where there are currents and
turmoil more violent and to a greater depth than
where the bottom is comparatively level. Silvery
white with a tinge of red are the general colours of

the braise ; and there are no metallic glosses on the

head, or dark spots on the gill-covers at the com-
mencement of the lateral lines, as in the gilt-head ;

the membranes of the fins are also white, with a tinge
of red ; and the rear of the dorsal is rather darker
than the rest. The pectorals have generally a tinge
of violet, and sometimes a red spot, near their origin.
The eyes of this fish are very large, with the irides of

a golden-yellow colour, and the gape is wide, indicat-

ing the voracious disposition of the fish. The autho-

rities indeed say that the name Pagrus is expressive of

this, being derived from the Greek phagon, a devourer ;

but there are many fishes which are much more vora-

cious than this one, though as its food, the seaweed

part of it, is not nearly so nutritious as the animal

subsistence of the greater number of fishes, there-

fore it needs an increase in the quantity. It is

doubtful whether all the fishes caught on the British

shores, and called by the local names of this one, are

of the same species, although there is not much doubt
of their belonging to the family of the Sparidce, which
are not very likely to be mistaken for anyother.

PAGELLUS Sea Bream. The characters of this

genus are : the front teeth conical, small, and nume-
rous ; the laterals also small and round in their form ;

the first part of the dorsal with spiuous rays, and the

remainder with soft ones ; they are abundant in the

Mediterranean, and two are enumerated in the list

of the British fishes, one not rare on various parts of

the coast, and the other very much so. The one
which is found in abundance on some coasts is not
much esteemed for food when dressed by the com-
mon methods ; but Mr. Yarrell praises it when
broiled in such a manner as that the scales and skin

shall retain all the juice. This is a good plan with

all fish, and a most essential one in the case of the

wide ranging spinous fishes. Thus a perch, when
boiled or dressed in any way by which the substance

can be let out, is dry and tasteless, and eaten for the

sauce which is used with it fully as much as for the

fish. But after a hard morning on the hill,
"

first

catch" a perch, next set up three sticks gipsy fashion,

and suspend him by the tail, taking care that no'part
of the skin is broken, and that he is simply wiped,
not soaked in water ; then involve him in the flame

and smoke of sticks till the skin and scales form a
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black crust, after which finish the dressing more

slowly. Roll him in a clean cloth to cool a little,

and by gentle pressure on the cloth the crust will

peel off ; and you will, in all time coming, be able to

tell what a perch really is. It is the same in all the

wide ranging Acanthopterygii ; and as matters are

usually managed, we have an exemplification of the

adage
" food from above, cooks from below."

The jaws of the sea bream are short and of equal

length, and the head is also short, and descends sud-

denly to the point of the upper jaw ; the sides of the

head are scaly ; and there is a portion of the anterior

part of the gill-lid of a dull silvery metallic appear-
ance ; the upper part of the body is reddish-grey, the

sides golden-grey, passing into white on the belly ;

the dorsal and anal fins are brown, the pectorals and
the caudal red, and the ventrals grey. It is very
common on some parts of the south coast of England,
and on various parts of the east coast. It is also

common on some of the shores of Ireland ; and it is

not unknown as far to the northward as Norway.
They are most common in the summer and autumn,
about the latter end of which season they deposit
their eggs, and then retire into the deep water till

the summer again comes round. The young, which

are called chads on the coast of the Channel, appear
then in vast numbers as early as January, at which
time they are about an inch long. As is the case

with all sorts of fry, they are eaten in great numbers

by the larger fishes ; and they themselves are very
voracious in proportion to their size. They are easily

caught with hook and line, as they bite at any kind

of bait. Indeed, when adult they are among the

most miscellaneous of fishes in their feeding. They
browse the finer sea-weed from the rocks, and they
eat small fishes, Crustacea, and shelled mollusca ; but

it does not appear that they swallow ve^ large fishes,

as their mouths, contrary to those of the majority of

fish, are much more of a browsing than of a swal-

lowing character. Their side teeth are, however,

very improperly called molars or "
grinders,'' for the

jaws merely open and shut without any lateral motion,
which is the true grinding one. The other species
which has been noticed as a rare straggler on the

British shores, is

THE SPANISH BREAM (P. ert/t/mnus). It has been
but recently observed on the shores of this country,
and that only on the south ; and we had best allow

Mr. Couch to give his own description of it.
"

It is

the size of a small sea-bream ; the body rather more

slender; head flatter on the top; eyes smaller, in-

clining to oval ; before the eye the head is more

protruded ; the mouth with a under gape ; front

teeth as in the sea-bream ; grinders more broad and
blunt ; scarcely a depression before the nasal orifices,

though in the sea-bream they are conspicuous ; fins

as in the sea-bream, even to the number ot rays,

except the pectoral, which in the sea-bream reaches

opposite to the third ray of the anal fin, in this only
to the vent ; there is no lateral spot."

There are many species of this genus in the Medi-

terranean, some of them with the muzzle larger than
in those that have been described ; some of a silvery
colour, and others the same in the ground, with cross

bands of black.

DENTEX. These are Mediterranean fishes, which

very rarely indeed wander as far as the British

shores ; and at present there is only one recorded spe-

cimen, which was caught off Hastings, and brought

to the London market, in April, 1805, which was
obtained and described by Donovan. This was
Dentcx vulgaris the four-toothed species, which

may be considered as the typical species of the genus.
The specimen above alluded to was a fish of consider-

able size, being two feet and a half in length ; but in

the Mediterranean they are often found three feet in

length, and weighing from twenty to thirty pounds,
while the one mentioned weighed sixteen; and it must
have been in good condition notwithstanding its long

journey, for twenty-eight pounds is the proportional

weight of a three-foot fish, when a two feet and a

half one weighs sixteen, that is, taking them as the

cubes of the lineal dimensions, which is the accurate
mode of estimation.

The characters are, the body deep in the vertical

section, but compressed laterally ; the fins in number
and arrangement as in the rest of the family, but with

one very strong spine in the part of the ventrals,

and thence in the anal ; the head large, all the teeth

conical, and placed in a single range, and four in the

front of each jaw, very long and strong, resembling
the canines of a beast of prey ; teeth also over the

gill-arches, but none on the palatal bones or the vomer ;

the head in front of the eyes without scales, and six

rays to the gills. This fish has been long known in

the Mediterranean, receiving the name Denies,
"
toothy," from the great size and strength of the

fore-teeth, which have also obtained for it the name
of Cynodon, or "

dog-tooth." As it is a fish of some

celebrity in its locality, we shall quote Donovan's
account of it.

" A more voracious fish is scarcely
known ; and when we consider its ferocious inclina-

tion, and the great strength of its formidable canine

teeth, we must be fully sensible of the ability it pos-
sesses in attacking other fishes, even of superior size,

with advantage. It is asserted, that when taken in

the fishermen's nets, it will seize upon the other fishes

taken along with it, and mangle them dreadfully.

Being a swift swimmer it finds abundant prey, and
soon attains to a considerable size. Willoughby ob-

serves, that small fishes of this genus are rarely taken ;

and the same is mentioned by later writers. During
the winter it prefers deep waters ; but in the spring,
or about May, it quits this retreat, and approaches
the entrance of the great rivers, where it deposits its

spawn between (in?) the crevices of stones and rocks.

The fisheries for this kind ofsparus are carried on upon
an extensive scale in the warmer parts of Europe. In

the estuaries of Dalmatia and the Levant, the capture
of this fish is an object of material consideration, both

to the inhabitants generally as a wholesome and pala-
table food, when fresh, and to the mercantile interest

of those countries as an article of commerce. They
prepare the fish, according to the ancient custom, by
cutting it in pieces, and packing it in barrels with

vinegar and spices, in which state it will keep perfectly
well for twelve months." This appears to be the only,
or at all events the best, way of preserving the flesh

of these fast-swimming spinous fishes generally ; and

though there does not appear to have been much, or

indeed any, attention paid to it, it seems that the flesh

of all fishes which gets dry in the ordinary modes of

cooking cannot be advantageously preserved by salt.

The salting is more successful in the soft-finned fishes,

and some of the cartilaginous ones can be preserved

by simply drying them, or at most by watering them
once or twice with salt water.

CANTHABUS. The characters of this genus are :
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the body compressed, and deep in the vertical section ;

only one dorsal fin ; the teeth not large, but very
numerous, of a conical form, and placed in several

rows, the external ones larger and more curved than

the others ; the gape not very wide ; and the gill-rays

six in number.
The species of this genus are not numerous, even

in the Mediterranean, which appears to be the head-

quarters of the family of the Sparidce ; and there is

only one known as a Biitish fish, to which our notice

must be restricted. This one is

The Black Bream (C. grueus}. This fish cannot

be said to be rare, and yet it is not a very common
one, even upon the coasts of the Channel, where

spinoas fishes are much more abundant than on any
other part of the coast. The end of summer is

the time when they are most plentiful, and then they
are very bold, and resort close to the shores. They
are very voracious fishes, biting readily at any kind

of bait. They are not of very large size, a foot and

a half being about the average. The general colour

of the body is bluish-grey, with longitudinal stripes

of light and dark, and the scales relieved at the

edges with lighter colour than the* central parts.

The dorsal fin is brown, and all the other fins are

of the same colour as the body, only darker in

tint. This species is not uncommon in many parts
of the Atlantic, but it does not, we believe, occur in

the high latitudes.

There are a few more members of the family,
which differ from the last mentioned by having the

teeth more or less trenchant, the body of an oval

form, and much compressed, and the colours bright,

generally with golden coloured stripes upon a silvery
or bluish-brown ground, with metallic lustre.

SPATALLA(Dr. R. Brown). A genus of ever-

green shrubs, natives of South Africa. The flowers

are tetrandrous, and the genus is included among the

Proteacca;, of the general character of which the dif-

ferent species largely partake, requiring exactly the

same treatment.

SPERCHEUS (Fabricius). A curious genus of

coleopterous insects, placed in the family Hydrophi-

lidcE, having the body short, oval-hemispheric, and

very gibbose ; the antennae only six-jointed ; the

mandibles bedentate, and the legs formed for walk-

ing. There are but very few species, the type Sp.

emarginatus, Latreille, found, but very rarely, in damp
situations at the sides of water.

SPERGULA (Linnaeus). A genus of annual and

perennial herbs, mostly natives of Europe. It belongs
to the twelfth class of Linnaeus, and to the natural

order Caryophylece. They are mostly weeds, though,
under the name of sjwrry, one of the species is cul-

tivated for sheep food.

Sl'ERMACOCE (Linnaeus). A genus of herbs,

chiefly annuals, for the most part natives of the

tropics. They belong to tetrandia monogynia, and

to the natural order Rubiacece. The English name
is button-weed. Some of the species are met with

in our stoves, where they are easv of management.
SPHACELE (Bentham). A" pretty plant from

Chili, belonging to Labiatce, and which succeeds well

under the ordinary greenhouse management.
SPH^ERIDII'D^: (Leach). A family of minute

coleopterous insects belonging to the section Pen-

tamera, and related to the HydrophiUdce, and dung-

feeding Lamellicornes, having the body short, rounded,

and convex ; the prosternum pointed behind, the
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tibiae spined, the antenna eight or nine-jointed,
and the maxillary palpi a little shorter than the an-
tennae. These insects are of small size and very fre-

quent occurrence, residing in the midst of the excre-
ment of cattle and horses, round which they may be
observed hovering almost as soon as it is fallen. Some
of the species reside at the edges of water. There
are tsvo genera ; Sphccridium, Fabricius (anterior tarsi

dilated in the males), of which the Dermesles scara-
bceoides of Linna'us is the type, and which is a very
common insect of a shining black colour, with a blood
red spot at the base of the elytra, and the extremity
pale reddish. The other genus is Cercyon, Leach,
having the anterior male tarsi simple. The species
are very numerous and minute.

SPH^EROLOBIUM (Smith). A genus of ever-

green shrubs, natives of New Holland, and belonging
to Leguminosce. They are greenhouse plants, and
are increased by cuttings.
SPHEGID^; (Leach). A family of hymenopte-

rous insects belonging to the section Aculeaia, and
subsection Fossores, having the collar narrowed in

front so as to appear like a joint, and the basal

joint of the abdomen, and sometimes part of the

second, narrowed into a long and slender footstalk or

peduncle of considerable length ; the anterior wings
have always three complete submarginal cells, and
the commencement of a fourth. The habits of these
insects are similar to those of other fossorial families.

(See the articles FOSSORES and HVMENOPTERA.)
They are exceedingly active, their stings are very
powerful, and they are altogether the most inte-

resting, as well as curiously constructed of the fos-

sorial tribes. The genera are Ammophila, Miscus,
Sphcx, Pronaeus, Chlorion, Dolichurus, AmpuL-x,
Podium, and PELOP^EUS (which see); those printed
in italics containing British species.
The genus,Ammt>j>/iila of Kirby is distinguished by

the elongated form of the lower jaw and
lip, forming

a long kind of tongue elbowed about the middle ;

the mandibles are toothed, and the palpi filiform and
of nearly equal length ; the second submarginal cell

receives two recurrent nerves ; the abdominal pe-
duncle in some of the species is very long. There
are several British species (some of which appear to

be doubtful as regards their rank as species). They
are of large size, and generally of black colours, with
the abdomen more or less red. The type is the

Sphex sabulosa of Linnaeus, a very abundant species,

varying from two-thirds of an inch to an inch in

length. Another equally common species is the Amm.
lrin>nta, of the economy of which the following details
have been published in the new part of the Trans-
actions of the Entomological Society. The writer

having disturbed one of the females whilst engaged
in forming her nest,

" she quitted it and proceeded
to commence a fresh one close to the former ; when
she had proceeded about the depth of her head, I

observed that her jaws constituted her chief tools ;

with these she brought up particles of sand and bits

of stone, creeping backwards to the mouth of the
cell ; when a little mound of sand had been accu-

mulated, she set about brushing it farther from the
orifice by means of her fore legs, and it was droll to

see the celerity with which these limbs were moved,
and the shortness of the time required to remove the
sand which was thrown with force beyond the body
of the insect, the head of which was kept near to the

opening of the burrow. In this manner she proceeded
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to a depth greater than the length of her own body,
so that she was entirely hidden from view for several

moments at a time, reappearing backwards as usual,

with her mout.h laden with sand and stone. During
these operations, a considerable buzzing noise was

occasionally made. Notwithstanding my interruptions
she proceeded in her work, and at length flew off,

and I shortly afterwards observed her at about a

yard's distance from her burrow engaged in dragging

along a large smooth green caterpillar, found I think

upon the broom, and being that of one of the Noc-

tiadee, and I noticed that it was only by the assistance

of her jaws and fore legs that she had secured her

prey, the latter, which served her as arms, being

clasped round the body of the caterpillar, and the

four hind legs used in walking. When about half a

yard's distance from the burrow she set down her

prey, and flew off towards her nest to see that all was

right, and returning again seized the inactive cater-

pillar as before, and ascended the bank in a more
direct and easy way than she had previously gone.
On arriving at the mouth of the cell she again laid

down her prey and crept into the hole, but instantly

reappeared head foremost, seized the head of the

caterpillar with her jaws, and dragged it down. As
these proceedings did not occupy more than a quarter
of an hour, I feel inclined to think, that as there was
not sufficient time to dig a deep burrow, the cell thus

made was intended only for the reception of a single

larva, and that, as the sand was very loose, and so

little time occupied in the operation, a fresh nest is

made for each larva.

"
Ammophila sabulosa (Vulgaris, Kirby) was also

flying about the same situation : its attitudes when in

flight are very droll, the abdomen being held out at

an angle with the rest of the body. In walking I

observe that the hind pair of legs are almost useless,

being dragged along behind the others, and nearly
motionless. This species differs from the former in

its mode of digging its burrow. It indeed uses its

:aws like the Amm. hirsuta in burrowing ; but when

they are loaded, it ascends backwards to the mouth
of the burrow, turns quickly round, flies to about a

foot distance, gives a sudden turn, throwing the sand

in a complete shower to about six inches' distance,

and again alights at the mouth of its burrow." (Trans.
Ent. Soc , vol. i., p. '200.) Mr. Shuckard, in his valua-

ble Essay on the Indigenous Fossorial Hymenoptera,
'ust published (p. 77), has observed the female of

this species dragging a very large inflated spider up
the nearly perpendicular side of a sand-bank, at least

twenty feet high ; it dragged its prey backwards, and

solely by its mandibles.

The genus Mucus differs from the preceding in

hating the third submarginal cell petiolated ; it con-

tains one British species, M. campeshis. The genus
Sphex has the mandibles large, curved, and bidentate ;

Sfte lower parts of the mouth rather short and elbowed

nearly at the lip, the second submarginal eel! receives

the first recurring nerve, and the third receives the

second. This is a very extensive genus, comprising

many large and fine exotic species, together with

Sphcxflavipennis, of. which a single British specimen
has been captured. It is in the collection of J. F.

Stephens, Esq.
SPHINGID.E (Leach). A family of large lepi-

dopterous insects, belonging to the section Crcpmcu-
laria of Latreille, having the antennas prismatic, and
terminated by a small bundle of scales ; the palpi
are large, and closely clothed with scales, the third

joint being very minute ; the body is in general
robust, and the flight very powerful ; the spiral

tongue is also often of very great length. These
insects are ordinarily known under the name of

hawk-moths (see HAWK-MOTH). The genera are :

Sphinx, Acherontia (see DEATH'S HEAD MOTH),
SMERINTHUS (which see), and DEILEPHILA (which
see). The genus Sphinx comprises those species
which have the wings entire, the antennae acute at

the tips, the spiral tongue very long, and the antennae
not clavate. The species are generally of large size ;

the abdomen is generally gaily varied with coloured

transverse bars, but the wings are often of dull

colours ; their flight is extremely rapid. The British

species are : Sph. convolvuli (the Convolvulus Sphinx),

Sph. ligustri (privet hawk-moth), and Sph. pinastri

(pine hawk-moth). Several others have been intro-

duced, but they are considered as doubtful natives,

being probably importations. A subgenus, contain-

ing the beautiful Sph. nerii, was published by Mr.
Curtis on the first of February, 1837.

SPIDER. The ordinary English name of a very
extensive tribe of arachnidous insects, constituting in

the Linnaean system the genus Aranea, but forming,
in the modern arrangements of Latreille and Leach,
a distinct order, named Araneides by the former, and
Dimerosomata by the latter, divisible into several

families and numerous genera. In the article ARACH-
NIDA will be found numerous details relative to the

structure and physiology of the order ; and in the

article EPEIRA is given a sketch of its distribution into

families. The present article will, therefore, be more

exclusively confined to the details of the economy and
habits of this interesting but too much neglected tribe.

An insect destitute of a distinct head, and

wanting antennae, in which one half of the body
is suspended from the other by a very slender

peduncle, in which the integuments are so soft as not

to bear the least pressure, whose limbs are so slightly
attached to the body that they fall off at a very slight
touch ; an insect thus destitute appears but ill

adapted of itself either to escape from the dangers
which threaten it on all sides, to secure for itself a

sufficient supply of food, or to protect its brood from

injury. Such are the conditions of the existence of

the spider in general, which, however, are amply
compensated by means bestowed upon them by an

all-wise Creator for their apparent want of power,
and by which they are not only enabled to entrap
and secure insects much larger than themselves for

their subsistence, but also to construct habitations

for their abodes, and to defend their offspring against
the inclemencies of the seasons and the attacks of

their enemies. The means by which these effects

are produced are exceedingly simple ; namely, the

secretion of two fluids by internal organs, one of

which is a gummy fluid exuding from an apparatus
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near the extremity of the body, and the other is of

a poisonous nature, and flows from the mandibles.

With the first they are enabled to construct webs or

nests of various texture and form, serving for the

purposes of habitation, of traps for their prey, or

of covering for their eggs and young ; and with the

latter they are enabled to destroy insects larger than

themselves in a very short time for food.

A very great diversity exists in the modes in which
the nests or webs of these insects (for we consider

them as such for the reasons given in our general
article INSECT) are constructed, and the situations in

which they are placed. The internal apparatus for

secreting the silk is lodged within the abdomen near
its posterior extremity, and consists of a small num-
ber (four or six, according to the species) of twisted,

elongated, and unequal-sized vessels, being thickest

in the middle, at the extremity of which is a great
number of similar vessels, but of a much smaller size,

and considerably shorter, and which are pressed

against each, uniting in a common base, which is in

connection with the external apparatus. The latter

is visible to the naked eye on the under side of the

abdomen, appearing, when pressed, in the shape of a

small star, having several small oval-shaped or sub-

conical appendages, teat?, or spinnerets, as we may
call them, placed near the extremity of the body,
their extremities, when at rest, being brought into

contact. In the greatest number of spiders there are

four of these spinnerets, but in some there are six,

two of which, however, appear to have neither pores
nor papillae. The matter discovered in the internal

vessels is analogous to a gum, or transparent paste.
In Epeira diadema it is of a yellow colour ; in Clu-

biona atrox white ; and in Aranea domestica brown.
It is not soluble in spirits of wine or in water ; it

breaks when it is attempted to be bent, and, like

glass, can only be made flexible when it is divided

into very thin threads. On examining the spinnerets
more minutely, it will be found that each is surrounded
with several series of minute bristles, like points,
about one thousand to each spinneret. From each of

these points or spinnerules is discharged a thread, so

that it may be easily conceived of what an immense
number of distinct threads the apparently simple
thread of the spider consists. According to a calcu-

lation made by Leeuwenhoeck, the celebrated micro-

scopist, on a young spider, not larger than a grain of

sand, it would require four millions of the threads

discharged from its spinnerules to make a cord the

thickness of a hair of his beard. The first object
which the spider has to accomplish is to attach her
thread to some object, as the commencement of a

ground-work for her future operations. In doing this

it appears that she extends her spinnerets as widely
as possible, presses them against the object to which
it is intended the thread should be attached, and
then discharges a thread from each of the spinnerules ;

the spinnerets are then withdrawn, and the threads,

by degrees, are united into a single cord ; the insect

uses her hind legs as a reel to draw the threads out
of her body. It appears, however, that the threads
are of different kinds ; for in the webs of the geo-
metric spiders those threads, which are arranged in

circles, are composed of more viscid materials than
the radii, the former being evidently intended for

securing the prey of the spider, and the latter serving
merely as its frame-work, and destitute of gluten.
This viscidity is produced by an immense number of
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globules of viscid matter, arranged at visible distances

along the elastic spiral lines of the net, and which are

so fluid that they run together the moment they are

brought into contact. Mr. Blackwall has given a
calculation of the number of these viscid globules in

the web of one of the Epeirce of a moderate size,

and which conveys some idea of the elaborate opera-
tions of the geometric spiders. The mean distance

between the radii in one of these nets is about

seven-tenths of an inch ; there are twenty viscid

globules on one-ten\\\ of an inch, so that there are

7 + 20 = 140 globules in a single line between two

contiguous radii seven-tenths of an inch apart ; this

product, multiplied by 24, being the mean number of

circumvolutions formed by the spiral line, will give
3360, being the number of globules contained on all

the lines between two contiguous radii ; this number,

being again multiplied by 26, the mean number of

radii, produces 87,360, the total "number of viscid

globules in a finished net of average dimensions.
But larger nets, by a similar calculation, will contain

upwards of 120,000 viscid globules, and yet the time

occupied in the construction of this net is not more
than forty minutes. Moreover, the threads with

which the spider composes the retreat in which it

takes up its abode, or the nest in which it envelopes
its young, does not appear to be of the same nature

as the net-threads, neither are the threads of which it

forms the case for its eggs similar to the former, the

texture of these cases being in some species quite
firm and smooth, resembling parchment. This case
is also sometimes covered with a coating of loose

flossy silk, which also seems of a different texture ;

hence it is evident that the vessels at the extremity of

the abdomen, which serve for the secretion of the

silk, as well as the structure of the spinnerets and

spinnerules, require a much more minute investiga-
tion than has hitherto been given to them, in order to

discover the precise manner in which these various
kinds of silk are elaborated and discharged.

The nest of Epeira diadema is one of the most
beautiful and most common of the spider construc-
tions in this country, being found in every bush or

tree, between hedges and shrubs, &c., during the

autumnal months. The top line of this web appears
to be first spun, either by attaching a thread as above

described, and then earn ing it along until it is of suffi-

cient length, when it is attached to some adjacent

object to which the spider has crawled, or by throw-

ing out a floating line, whilst the spider remains

stationary, the action of the air carrying this line on
until it becomes attached to some object, when, in

either case, it is doubled and redoubled, until it is of

sufficient strength to bear the weight ot the intended

fabric, together with the spider itself. The other outer
threads of the frame-work are then added, and then a
cross line is carried from one point of the web to

another exactly opposite. From the middle of this

cross line the insect ascends or descends, having first

glued another thread at the centre, which she draws
out until she reaches the frame-lines, and then, going
along the latter to a certain distance, she fastens the

thread which she has been spinning to one of the

frame-lines. In this manner she constructs a com-

plete series of spokes or radii, which she then attaches

together by a spiral series of transverse bars of a more

glutinous thread, as above noticed. In spinning this

spiral \veb she first attaches a thread to one of the

radii, and then drawing it out with her hind legs,

Y Y
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ascends along the radius until she is able to lay hold
of the next radius, dawn which she descends until she

reaches the spot exactly opposite to where the

thread had been attached ; she then quits her hold
with the hind legs, and the thread is immediately
glued to the proper spot in the next radius. In this

manner she proceeds until the whole of the net is

completed ; and it is quite an amusing sight to watch
one of the small geometric spiders engaged in this

construction ; the rapidity with which the cross

spiral threads are fixed in their proper places is quite

astonishing.
Another interesting spider is the Clubiona atrox,

which builds its web in the corners of windows, the

crevices of walls, or in the branches of shrubs growing
near buildings. We are indebted to Mr. Blackwall
for a very valuable Memoir on the Structure and

Economy of Spider?, published in the Linnacau

Transaction?, in which a description of this nest is

given, from which the following is an extract. " On
the objects surrounding the spot selected for its re-

treat it extends to a considerable distance, but with-

out any apparent regularity of design, a number of

fine shining lines intersecting each other at various

angles, to which it attaches other lines, or rather fas-

ciculi of threads, of a more complicated structure, and
of a pale blue tint, nearly approaching the colour of

skimmed milk. These compound threads or flocculi,

which in exposed situations retain their delicate hue
fora short period only (old webs being generally of a

dull or sullied white, not at alt advantageous to their

appearance), are arranged on the first spun glossy
lines, both in longitudinal and transverse directions.

When recently produced, they adhere strongly to

such insects as come in contact with them, and, though
perfectly inelastic, may be drawn out into fibres of

extreme tenuity. A communication between the

snare of this spider and its retreat, is established by
means of a funnel-shaped tube of a slight texture,
whose smaller extremity is in immediate contact with

the latter, and indeed sometimes constitutes the ani-

mal's abode. Not (infrequently two or more tubes

occur in the same web, by one or other of which the

spider usually effects its retreat when disturbed."

The same author has noticed the curious fact that

those species of spiders, which form geometric nests,

are furnished with several claws on each foot, whilst

some of the jumping spiders, and some others, have

only two claws. In several species of Epeires it will

be distinctly perceived that the interior part of their

feet is provided with several claws which have a de-

gree of curvature, are finely pointed, and are furnished

with tooth-like processes in the under side. In Epeira
apocHsa there are as many as five of these claws,

which, in addition to the three upper claws previously
known, give a total of eight to each foot. There is

also a strong moveable spine inserted near the termi-

nation of the tarsus of each posterior leg on the under

side, which curves upwards at its extremity, and which

by the action of the flexor muscles is brought in im-

mediate opposition to the claws, by means of which
the animal is enabled to hold with a firm grasp such
lines as it designs to attach itself to ; and hence it is

obvious why these spiders usually direct their heads
downwards when they occupy the centre of their nets.

Spiders, in regard to the construction of their webs,

may be naturally divided into two great groups, which
have been named the sedentary and the wandering

spiders, The latter do not construct regular webs,

but either live a vagabond life, as indicated in the

article SALTICUS, or merely throw out a few loose

and irregular lines in the neighbourhood of their nest.

The sedentary spiders comprise two divisions, those

which form nets and those which weave webs. The
net-weavers are again divided into the geometric spe-

cies, and those which construct webs of an irregular-

form, the rneshes being at certain distances apart, but

not arranged in concentric circles. This group, which
is in general composed of minute spiders, is the most

curious on account of the singular and astonishing

variety in the operations of the species of which it is

composed. The genus Theridion may be mentioned

as the typical group. The web-weavers spin a closer

material than the former, and, like the net-spinners,
are divisible into two groups, the cloth-weavers which

suspend their hair or rnat-like webs horizontally be-

tween plants without any circular retreat (genus,

Linyphia, &c.), whilst the other section may be called

tapestry workers, suspending their webs in the angles
of walls, &c , furnished with a circular retreat formed

like the rest of the web. The domestic spider is an

example of this division.

During the summer and early autumn months, it is

not an uncommon circumstance to observe numerous

long floating threads in the air, at one end of which a

minute spider is found to be attached ; the mode in

which this is effected has been the subject of con-

siderable discussion. Some authors contend that

the spider has the power of directing these threads

at pleasure towards a determined object. Others

maintain that the thread is discharged indepen-

dently of any influence from the atmosphere. Others

again, that it is entirely electrical. But the most

generally received opinion is, that the spider, directing
its spinnerets in the direction of a current of air, dis-

charges a thread which, being exceedingly light, is

carried on by the air to such a length as to be able,

from its buoyancy, to support the slight weight of the

spider itself. Thus Gilbert White says, "every day
in fine weather in autumn do I see these spiders

shooting out their webs, and mounting aloft ; they
will go off from the finger if you will take them into

your hand," although he adds,
" but what I most

wondered at was that it went off with considerable

velocity in a place where no air was stirring, and I

am sure that I did not assist it with my breath."

Leslie made the same observation on nearly thirty

different species of spiders, and found the air filled

with young and old, sailing on their threads, and

doubtless seizing gnats and other insects in their pas-

sage ; there being often manifest signs of slaughter,

legs and wings of flies, &c., on these threads, as well

as in the webs below. These threads are, however,
often found without any attendant spider, and it is

not improbable that these are threads which have

been in the first instance woven amongst the grass
and low herbs, which are sometimes observed to be al-

most completely carpeted with these productions, and

which, being dried by the sun, and raised by currents

of air, are wafted about in the atmosphere, until a

perfect cairn brings them to the surface again. In

France the floating threads, which support the small

spiders, are called fits de la Vierge, and it has been

supposed that they were exclusively formed by a

spider which has been named Aranea obstetrix ; but

this is not correct, neither is the species here noticed

anything else than a young and imperfectly described

individual belonging to the genus Epeira.
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Nearly all the different species of spiders envelop
their eggs in a covering of silk. The mass of eggs
thus protected, of the Epeira diadema, may be con-

stantly observed during the winter months in the

angles of walls of rooms exposed to gardens, fre-

quented by the perfect insects, which, after impregna-
tion, make their way into the houses for safety. These

cocoons, as they may be called, differ in the different

species. la some they are globular, in others oval,

and in sQhie depressed. The care with which these

cocoons are guarded by some species is quite asto-

nishing. Some of the species carry them about with

them beneath the abdomen, and it is a matter of the

greatest difficulty to compel the mother to quit her

charge, and even then she wanders about the spot

searching for it with the greatest solicitude. The

egg cocoon of the very handsome species Epeira
zebra, as well as the perfect insect, are described and

figured in the Field Naturalists' Magazine, vol. ii.,

p. 57.

The silk of the spider has been supposed to be, on

account of its strength, a material adapted for the

ordinary purposes in which silk is employed, and to

be scarcely inferior to that of the silkworm. M. Bon,
of Languedoc, indeed, contrived to manufacture from

it a pair of stockings and mittens of a beautiful natural

grey colour, which were almost as strong as common
silk. But Reaumur, to whom the subject was re-

ferred, considered that it was impossible to succeed
with the growth of this kind of silk, on account of the

great ferocity of the spiders, which causes them to

kill one another as soon as they are confined together.

Moreover, it would require 668,552 spiders to pro-
duce a pound weight of silk, or, if the largest species
were employed, ,5.5,296 would be requisite.
The harmony which nature has established between

the colours of these insects and the places which they
inhabit, must not be passed in silence. The species
of Epeira, which weave their webs in the air, the

Thoinm, which hide themselves in flowers, and the

Sparassi, which run over the green sward, have the

body either of an uniform lively green, yellow, or

purple colour, or varied with handsome markings ;

whilst the Mi/gale, Lycosce, and AranecB, which con-

ceal themselves under stones and in obscure situations,

are of brown, black, or other obscure colours, like

the places where they reside. We have already in

several parts of our work noticed the same harmony
reigning in other parts of the insect world.

The nature of the poison of these animals, which
in the commencement of this article was alluded to,

as the other means whereby Nature had ensured

their existence, will be treated upon in the article

upon the Tarantula spider, which is the most re-

doubtable of the poisonous species.
SPIGELIA (Limucus). A genus of two species

of plants, one a tropical annual, and the other a half-

hardy one, from Maryland. The flowers are pentan-
drous, and from their'character belong to Gcnfiancce.

The S. Marylandica is a favourite in our collections,

and is propagated by cuttings.
SP1LANTHES (Linnaeus). A genus of tropical

annuals, belonging to Composita;. The S. oleracea is

cultivated in the East Indies as a pot-herb. In Bri-

tish collections they are grown in rich soil, and raised

from seeds.

SPINACIA (Linnaeus). A genus of annual

herbs, belonging to Chenopodecc. Of this genus the
well-known spinach is the type.

SPIRAEA (Liniuetis). A genus of deciduous
shrubs and perennial herbs, natives of various parts of

the globe. The flowers are icosandrous, and belong
to Rosacece. Several of the herbaceous sorts are

British, and many of the shrubs are in our shrub-

beries, and are increased by suckers, layers, and cut-

tings.
SPIRALEPIS (D. Don). Undershrubs and

herbs, natives of the Cape of Good Hope, formerly
included in the genus Gnaphalium, and belonging to

Composite. The species thrive best in a mixture of

sandy loam and heath mould, and are propagated by
cuttings.
SPONDIAS (Linnseus). A genus of tropical

fruit trees, bearing decandrous flowers, and belonging
to Terebinthacca'. The fruit of the several species
are eatable, being slightly acid and aromatic, but they
are chiefly given to hogs ; hence the name of hog-
plum given bv the colonists.

SPOONBILL (Platalea). A genus of stilt or

wading birds, belonging to the cultrirostral family, and
the last genus of that family, and the one immediately
bordering on the long-billed races in Cuvier's ar-

rangement. The characters are these : the bill very
long, stout, much depressed, and enlarged and rounded
to a spoon-shape at the extremity ; the upper man-
dible channelled, and furrowed transversely in the

basal part ; the nostrils on the upper surface of the

bill, and near to each other, open, of an oblong shape,
and bordered by a membrane ; the face and part of
the head naked of feathers ; the legs long and strong ;

the feet with four toes, three to the front and one to

the rear, the three front ones united as far as the

second joint by a deeply-notched membrane ; the

wings are of mean length, and the first quill a little

shorter than the second, which is the longest in the

wing.
The spoonbills live b}

r the edges of the marshes,
or near the sea where the ground is shaded by thick

bushes, and sally from their cover only to seize the

small fishes which are brought near the land by the

waves. They also eat aquatic insects and small mol-

lusca and Crustacea. They are birds of gentle dis-

positions, and live in small troops, except during the

nesting time, and even then the pairs are not very
far from each other. Like most other birds of the

banks and shores, they are migratory, moving in the

direction of the poles in the spring, and back again
toward the equator iu the autumn. For their inarch,

they assemble iu larger troops, as is the case with

the cranes and storks, and they either accompany
these birds, or move about the same time. Even
when they are in a state of confinement, they very

strongly evince their autumnal migratory instinct ;

for though they are, during the greater part of the

year, dispersed through various parts of the old con-

tinent, and even into high latitudes, yet, as autumn
comes on, they collect in larger troops, and move
southward. In the places where they pass the sum-
mer and rear their broods, they do not appear much
on the open grounds, but prefer woods and shaded

spots. They nestle in various places, according to

the situation. Sometimes the nest is in lofty trees,

sometimes it is in close bushes, and sometimes again
it is in the tall annual herbage. It is formed exter-

nally of small sticks, and carelessly lined with vege-
table fibres. The eggs are generally two or three in

number, of a dull whitish colour, marked with a few-

russet spots. The female sits very closely during
YY2
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the incubation, and when the young make their ap-

pearance, they are covered with down, and capable of

running about. When they are alarmed, or other-

wise excited, they make a snapping noise with their

bills.

On their southern migration, the valley of the Nile

is their first retreat from Europe, and they probably
range from the head of that valley through the whole
of the fertile parts of Africa

;
for they are found as

far south as the region of the Cape, where they are

sometimes called "
serpent eaters," which name they

probably deserve, as their bills, though flexible, are

set with" tubercles on the inside of the mandibles ;

and their length enables them to close at the points
with great rapidity, and of course with proportionate
effect.

WHITE SPOONBILL (P. leucorordia). This is the

species which is found on the eastern continent, over

which it is very generally distributed, though not in

great numbers at any one place, and not very con-

spicuous on account of its retiring habits. Early in

the morning and lute in the evening are its feeding
times when the weather is dry ; but during rain it

comes abroad at other times. As is the case with

most, if not with all of the larger birds of the banks

of rivers, it eats very voraciously when food can be

had, but it is also capable of enduring long abstinence.

This is necessary in order to adapt it to those loca-

lities in which nature has placed it. They are sub-

ject to drought and partial inundations, even during
the summer. In the last of these the food of the

spoonbill comes out in considerable numbers ; but in

the drought it disappears, or comes out only in the

twilight. The total length of the full-grown spoon-
bill is about two feet and a half ; and the length of

the bill is between eight and nine inches ; the plu-

mage is white, with the exception of a large collar of

reddish-yellow, which extends downwards in front,

and forms a breast-plate ; the forehead, the cheeks,

a space round the eyes, the chin and the middle of

the throat, are naked, and of a pale yellowish colour,

with a shade of reddish on the lower part of the

throat ; the bill is black, with waved furrows across

the upper mandible, the deepest parts of which are

bluish ; there are triangular lateral grooves for the

basal half of the length, and these pass into thread-

shaped furrows for the remaining part ; the enlarged

portion toward the point is yellow with a border of

black ; and the lower mandible is w holly black, with a

triangular furrow in the basal half, and a narrow groove
in the remainder ; the hind head is furnished with a

long crest of awl-shaped feathers. The female is of

smaller size than the male, has the crest on the occiput

considerably shorter, and the red on the naked part
of the throat is not nearly so conspicuous. The young
of the year have the shafts of the quills black, and are

without the crest and the reddish colour on the neck,

which last does not make its appearance till after the

second moult ; on account of this they have been

sometimes described as a different species from the

old birds. Differences of appearance have been

noticed in some specimens from southern Africa, but

it is doubtful whether any of them are of sufficient

consequence for entitling the birds to be regarded as

distinct species from the common one. As a British

bird, the common spoonbill can be looked upon only
as a straggler, although it straggles into the south-

east of England more frequently than some of the

other occasionally visiting marsh birds. It some

times appears on its northward passage, and some-
times on its southward, but there is no very clear

evidence of its having, in any instance, remained to

breed in the country. It probably did so. in former

times, when marshes were much more abundant and
marsh birds more plentiful, than they are now, but at

.

present it cannot properly be regarded as a British

bird. It is, however, by no means so rare, or, at all

events, so solitary in its corning, as some others of

our straggling birds. Spoonbills certain^ do not

come so often as to make the looking out for them
an occupation in which any person in the British

islands needs to engage in the hope of being certain

that the result of his watching shall gratify even his

curiosity ; but when they are seen, they are generally
in considerable numbers. Generally speaking, how-

ever, it is but a sight and away ; and though the

casual appearance of continental migrants upon our

shores has not been very carefully noted along with

the state of the weather, and the set of the wind pre-

ceding their appearance, yet there is little doubt that

spoonbills, cranes, storks, and all birds of that family,

which are occasionally seen with us for a little while, are

blown to our shores by cross winds from the east,

which compel the birds to make lee-way ; and that

the fatigue of struggling against these, compels them

to alight and rest themselves before they again take

to the wing. As a show bird in collections, the

spoonbill is by no means rare ; and the large size and

irregular form of its bill render it an interesting bird

whenever it makes its appearance. The specific use

of the very peculiar form of the bill in this bird is

not known with any certainty, and all that we can

positively say about it is, that it is intermediate be-

tween the cultrirostral, or knife-shaped bills of the

other wading birds of the family, and the flat bills of

the dabbling birds, which have the toes entirely

Spoonbill.

webbed, and are launched upon the waters. As
little do we know the precise part which these birds

act in the general economy of nature ; but from their

general distribution, their size, and their power ol
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win* in migration, we are led to conclude that it

must be an important one. The flesh of the spoon-
bill is more agreeable as food than that of most others

of the same family. It wants the rankness which is

commonly indicated by what is called a "
fishy taste"

though any thing but like the taste of fish ; and in

this also it approximates to the flat-billed birds,

the greater part of which are both wholesome and

palatable.
THE ROSEATE SPOONBILL (P. ajaja), is a native of

South America, and considerably smaller in size than

the spoonbill of the eastern continent, though, ac-

cording to the accounts, its habits are much the

same. Its general plumage is of a rosy tint, and the

upper parts of the wings and the coverts of the tail

are red, of a tint rather bright. It is a native of

South America, found in the valleys of the great
rivers, and also, on the level plains which are subject
to inundations in the rainy season. In old age the

red tints of the plumage fade, and the old ones are

nearly all over of a dull white colour. The bill is

yellowish-green, but dull whitish in the dead subject,
and also, as is said, when the bird is alarmed. It is

said to be a most assiduous and successful fisher, and
to stand in the water up nearly to the tarsal joints,

sweeping around it in semicircles, and very dexte-

rously catching at the fry and small fishes that come
within its reach.

SPOROBOLUS (Dr. R. Brown). A genus of

tropical herbs, bearing triandrous flowers, and belong-

ing to Graminete. None of them are cultivated.

SPREGELIA (Smith). A pretty flowering ever-

green shrub, from New Holland, belonging to Epa-
cndccc. The plant thrives best in a shady situation

dining summer, and at all times requires to be cau-

tiously watered.

SQUALUS, the common systematic name of the

sharks. See the article SHARK.
SQUAMIPENNES. The name which Cuvier

has given to his sixth family of spinous-finned fishes,

and which is given them on account of their fins

being covered with scales (Squanus], not only on the

parts which have soft rays, but frequently also on
those that have spinous ones. They were all in-

cluded by LinntEus in the genus CH^ETODON, in con-

sequence of the hair or bristle-like form of their

teeth ; and we have given a short general sketch of

the family under that title. We now revert to the

subject for the purpose of introducing a representation
of one of the most singularly formed of the genus ;

and we may at the same time mention that, notwith-

standing the singularity of their forms, these fishes

are, in point of colours at least, among the greatest

living beauties of the sea. The ground colour of

their bodies is generally silvery, with a very rich

metallic lustre ; but this is marked with every colour
that can well be named, and always of the most

glowing tint. They show clearly the intimate

connexion which there is between those beams of

the sun, which are the immediate cause of the

appearance of the colours, and the modification of the

surface, by means of which the coloured light is

reflected to the eye of the observer. No fishes of the

high latitudes have any colours so brilliant as are

found upon these, neither have any which inhabit

the depths of the tropical seas, or range over them in

their breadth. These fishes remain near the shores
and rocks in the shallow waters, and they are always
near the surface. They are chiefly small fishes ; but

their flesh is, generally speaking, as wholesome and

palatable as'their colours are beautiful ; and, from the

nature of their haunts, they are easily captured,

though some of the species have formidable spines,

by which they wound those that incautiously handle

them.

The following is a representation of the chelmon
which remains near the aquatic vegetation and shoots

the flies, by projecting upon the fly one large drop of

water, which brings it down to the surface, where the

fish swallows it.

This fish is found indiscriminately in the salt water,
and at a considerable distance up the rivers.

G. rostratus.

One very singular member of this family is the

buffalo fish of the oriental isles, so called by the

Malays, who are the chief inhabitants of the coast,

and the people most conversant with ihe sea in those

parts of the world. In some of its characters it re-

sembles the Ep/iippii, or horsemen, noticed in the

article already referred to ; but it has a projecting
horn above each eye, and a prominent crest on the

forehead, with various other characters, which entitle

it to be the type of a separate genus of this most

singular family. Cnvier has given it the name of

Taurichthys, which is of course only the Greek for

its Malay name of Ikan-carbauw, buft'alo-fish, or

bull-fish.

The remaining principal genera of the scaly-finned

fish, exclusive of those that have been hinted at in

the former article and in this, which may perhaps be

considered as subgenera of Clxetodon, are as fol-

low :

BRAMA. These have scales on the vertical fins,

and only a few spinous rays in these fins almost

wholly concealed under the membrane. They have

slender bent teeth placed like those of a card on the

jaws, and also on the palatal bones ; they have the

muzzle very short arid blunt, the profile descending

rapidly, and the mouth when shut directed upwards,
so as to be almost vertical ; they have scales on the

edges of the jaws, inner gill rays, and their stomach
and intestines are rather small, with five ccecal ap-

pendages to the latter. One species is found in the

Mediterranean, and some times in the Atlantic, though



710 SQUILLA
only as a stray. It is of considerable size, bright
steel blue in the colour, and excellent eating. Very
little has been mentioned with regard to its habits ;

but from the position of the mouth it appears to live

under its food, and is in all probability a bottom fish,

unless when it comes to the surface or the shallows

for seasonal purposes ; and, as is the case with eels

and various other bottom fishes, it is much infested

by intestinal worms. It is held in so much estimation,

that, for its size, it is one of the most costly fishes

taken in the Mediterranean. According to Risso, it

winters in the deep water, where small troops are

found assembled together. At these times it is healthy
and in excellent flesh ; but after it has spawned,
which it does on the shores in the summer months,
it is sickly and subject to the attacks of the parasites,
which take possession of the intestines, and also bury
themselves in the flesh. This and some others of the

present family have sometimes been described as be-

longing to the Sparus family ; but they have the

general characters of the scaly-finned family.
PEMPHEUIS. The fishes of this genus are found in

the Indian seas, and our knowledge of them is ex-

ceedingly limited, as it indeed is of most of the

curious fishes which are so abundant in that great
and fertile expanse of the oceanic waters.

PSETTUS. These are deep and thin fishes, having
no inconsiderable resemblance to Platax, only the

teeth are very small, and set like the pile of velvet ;

and the ventral fins have only one spine, without

any soft rays. They are fishes of a silvery colour,
found in the southern ocean, but very little respecting
them is known.
PIMPELOPTORUS Thick Fins. These have teeth

of a form different from almost any other fishes.

They form only a single row in the jaws, with the

front edges sharp and cutting, but have a projecting
heel at the posterior side of the base ; they have the

body oblong, the outline of the muzzle blunt, and the

fins scaly and thick whence their name. They are

found in the tropical and southern seas, and have the

habit of following ships, in order to catch any thing
that is thrown overboard ; but they do not bite rea-

dily at a bait, and they are not of great value even if

they did.

DIPTERODON, are fishes found near the Cape of

Good Hope, they have the teeth bevelled oft' like

chisels, and two dorsal fins, the spinous one sepa-
rated from that with the soft rays by a deep notch.

TOXOTES (Archers], These have the body short

and compressed ; the dorsal fin on the last half of

the back with very strong spines in the anterior por-
tion of 'it, and the posterior portion scaly ; the anal

fin is placed nearly opposite to the dorsal one, and

agrees with it in character ; the muzzle is short and

depressed ; and the lower jaw projects beyond the

upper one ; the teeth are short and velvety ; but

they are abundantly supplied, being found in both

jaws, on the anterior part of the vomer, on the palatal
and pterygoid bones, and on the tongue ; the sub-

orbital bones and those of the preoperasturn have
their lower margins finely toothed ; the stomach is

wide but short, and there are twelve ccecal appendages
to the intestine near the pylorus.

There is only one known species T.jaculator, the

throwing archer, which name it obtains from the ease

and certainty with which it knocks down its insect

prey with drops of water. Its mouth is not drawn
out into a pipe like that of the chelmon ; but it does
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not appear to be less dexterous in squirting the water,

which it can do with certainty to the distance of three

feet or more, and instantly bring clown its game to

the surface of the water. It is said to be equally
successful when the insect is reposing on the her-

bage or the bank, and when it is on the wing. It is

a very amusing little fish, and admits of being kept
in a jar of water, where it will shoot the flies pre-
sented to it with the same alacrity as when it is at

its freedom in the sea. The shores of India, China,
and the oriental islands, where vegetation grows close

to, or in, the water, are the favourable situations for

these curious fish ; and they are not timid or sus-

picious, but will allow one to stand by and see the

dexterity of their archery.
Taken altogether, the scaly-finned fishes are a

curious race, differing in many respects from any
others of the class ; but we are too little acquainted
with them for being able fully to understand their

economy, or trace their connexion with the rest of

nature.

SQUILLA (Fabricius). A genus of crustaceous

animals, belonging to the order Stomapoda, having
the body long and semi-cylindric, somewhat resem-

bling that of a lobster, being arched above and flat

beneath, the last segment rounded and spined, or

toothed, on its posterior margin ;
the eyes are placed

on very short footstalks, the interior antenna; have

three filaments, the exterior single, but covered at

the base by a broad scale ; the thoracic shield is broad

and somewhat depressed ; the first pair of legs, or

rather leg-like organs, are long and strong, and formed
for powerful prehension ; the last joint shutting upon
the preceding, with strong spines, in the same manner
as the fore-leg of one of the Mantida; ; the four fol-

lowing pairs of legs are short, especially the third

pair, terminated by a small, flattened, and rounded

plate, and a curved apical spine, the three posterior

pairs of legs being very slender, the femora being
furnished with a long and slender filiform appendage.
The species are somewhat numerous. They are

chiefly inhabitants of the seas of warm climates, but

one or two of the species have occasionally been

taken upon our own coasts ; some of them are of

considerable size, and are employed for food by the

inhabitants of the Mediterranean, in the same manner
as lobsters. The typical species is the Squilla (Cancer)
mantis, Linna-us, which is very common in the Medi-

terranean ocean. It grows to the length of seven

inches. The genera Coronis and Gonodactylus have

been separated from Squilla by Latreille, upon slight

structural modifications.

SQUIRREL (Sciurus). A numerous, very pretty,
and highly amusing genus of rodent animals, of small

size, which reside and find their food chiefly in trees,

and are as much at home there as the handed ani-

mals, which they
in general beat in the velocity of

their motions, while their aspect is as pleasing as that

of the monkeys is repulsive. Squirrels are exceed-

ingly numerous as a genus, and their characters at

once distinguish them from all the rest of the Rodentia,

and yet they differ so much from each other, that they
admit of division into subgenera or groups, besides

their distinction into species.

They are all possessed of clavicles, which enable

them to use their fore legs like arms, either in grasp-

ing or in conveying substances to the mouth, bat in

doing so they have to use both legs, as the paws are

not sufficiently prehensile for being used as hands.
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The character from which they get the name Sciurus,

which means "
shadowing

1

tail," and of which the

common term squirrel is merely a corruption, is the

form of the tail. This tail is very 1
0115;,

and it is

Usually covered with very long
1 hair or fur, which

diverges into two parts on the under side, something
after the manner of the two webs of a feather; and
the length is generally sufficient to overshadow the

whole bodv, when the tail is brought forward curving
over the back. Tiie gnawing teeth in the lower jaw
of the squirrels are very much compressed. The
hind feet have five toes, and the fore feet four, but

sometimes the inner toe also appeal s on the fore feet

as a simple tubercle ; they have four tuberculous

teeth on each side of both jaws, and a small one in

advance of the rest in each side of the upper jaw, but

it falls out at rather an early age. The claws upon
their toes are crooked and very sharp-pointed, so

that they can take hold of small inequalities of the

bark of trees, and the toes have a certain degree of

lateral motion, by means of which they can grasp
toward the centre of the foot.

They are very agile animals, formed for climbing
and leaping ; and even when they are in a state of

confinement, and abundantly fed, they do not fed at

home unless they have in their cage a small mill, or

tread-wheel, upon which they can exercise themselves.

Their spine is very elastic, and accords well with the

ready action of the joints of their limbs, so that they
are nearly as nimble on the ground as they are in

climbing and scrambling about among the brandies.

Their action upon the ground is not running but

leaping, in which the elasticity of the spine comes
into play at every step ; and their action is some-

thing intermediate between that of the have and the

jerboa, less of a running action than the first, and less

of a set of boundings from the hind feet than the

second. Their limbs are all articulated, so that they
can be stretched outwards, which prevents that steady
motion parallel to the mesial plane of the body, which
is essential in an animal which has habitually to walk

the ground. But while their members are thus not

of a walking character, neither do they resemble the

flying extremities of the bats, nor the climbing ones

either of the handed animals or the sloths. Their

feet, both the fore ones and the hind, are fitted for

making a firm plant on a very slender branch, either

longitudinally or across. This of course is done by
a sort of grasping ; but still it partakes much more
of the character of a mere plant than that of the

handed animals, and is performed in a correspond-

ingly shorter time. Their motion along the small

twigs near the top of a row of tall trees is thus a kind

of running, and running which is very neatly as well

as very swiftlv performed. Their hind legs are a

little longer than their fore, but only a very little

longer, as their running style of motion requires that

they should have nearly equal command and use of

all "their legs. In this may be seen the difference

between them and the hares and jerboas on the one

hand, and the tree apes which have not the tails pre-
hensile on the other. The leaping animal has the

hind legs long, and the muscular action of the body
very much concentrated upon them. The climbing
animal has the fore legs lonsr, and the concentration

upon them. The squirrel holds an intermediate place,
and this is the reason why we consider its motions

on the ground more graceful than the leaping of the

jerboa, and its motion in the tree more so than the

climbing of the ape. Their motions arc quite a study
in animal mechanics ; and on account of the lightness,
the gentleness, and the cleanliness of the animals,

they are a very pleasing study.
The eyes of the squirrels arc very large and bright

for the size of the animals ; and there are some ptru-
liarities in them which arc worthy of attention. The

pupils are large and rather oval, with the largest
diameter placed in a horizontal direction ; and there

is no colour reflected from the choroid membrane.
Hence it is probable that their vision is very keen,
and that they can see an object clearly with very little

light. They require this, for they have to find their

food and also their footing, the latter often very

quickly, in the close shade of the leaves. It is pro-
bable that their hearing is as acute, for their ears are

remarkably well developed, and they often terminate
in tufts of fur, which are generally regarded as in-

creasing the acuteness of hearing.
In woods, their chief food is nuts and other small

fruits ; but they are also fond of the saccharine juices
of plants ; and it is said that, in some parts of the

United States, where they are particularly numerous,

they do very serious damage to the plantations of

Indian corn, by gnawing the straw at the time when
there is sweet juice at the nodes or joints. They are

animals of temperate and even of cold countries, as

well as of warm ones, though the greater number are

found in countries which are rather warm, and they
do not occur in the mountain forests of countries

near the poles, and are but rare in the lower and
warmer places. But they abound so much in many
places of the north that they are caught in traps, as

well for their flesh as for their skins. The great
natural forests are their chief abodes, where they
dwell in solitude or in society, according to the spe-
cies. But even the most solitary of them are usually
found in pairs, which pairs are understood to associate

for life. Their nests are usually little spherical cabins,

formed of twigs near the tops of the highest trees,

and with the opening above. In such places they
and their young are out of the reach of all quadruped
foes

; but they occasionally become the prey of ra-

venous birds, when these roam on the wing over the

forest; and yet the situations in which they are

placed Tender them pretty secureTrom these foes also.

Some species, however, form burrows at the roots of

the trees. The nests are not accessible, and indeed
not easily found out, and so the number of young at

a litter is not accurately known ; but we may pre-
sume that they are pretty numerous ; for the females

of some of the species have eight mammae, six on the

belly and two on the breast.

With the exception of Australia and the remote

islands, squirrels of one species or another are found
in all parts of the world ; in Europe from Lapland to

the extreme south ; in all parts of Asia, Africa, and
North America ; and they are as abundant as they
are widely distributed, for the woods which suit their

economy literally swarm with them. They admit of
convenient division into three sections founded on

very obvious characters the absence or the presence
of cheek pouches, and the divergence or non-diverg-
ence of the fur on the tail, from a mesial line on the

under part.
I. Without cheek pouches, and with the hair di-

vergent along the whole length of the tail. These
are regarded as the true squirrels ; and of them the

typical, or at all events the best known, species is
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THE COMMON SQUIRREL (5. vulgaris}. There is

perhaps no animal which has stronger claims to being
a native of every country of Europe than this one ;

for, with the exception of the English
"
squirrel," and

the French ecureuil, which are both obviously derived

from theGreek, it has an original name in almost every
part of Europe, at least where any vestige of an original

language is retained, which is not a character that

can be given either to the English or the French. It

may not be amiss to mention one or two of these

names, because it will be perceived that, though they
differ considerably, there is something very expres-
sive of quickness of motion in the sound of each and
all of them. The Gaelic name is Fcoragh, which
means hurry or bustle; the Welch is Gwiwair ; the

Germans call it Eikhorn, and the Swedes I/corn,

which are obviously the same word ; the Slavonians

and Bohemians, and also the natives of the mountains
to the south of the Lower Danube, call it Wewerka,
which sounds something like the Welch ; but the

Hungarians call it Eart ; the tribes near the Ural
mountains call it Ur, the Finlanders Arorva, and the

Laplanders Arre ; the names given by the Asiatic

tribes are different from any of these, Kerma is the

Kalmuc name, Tijia the Kirghese, and Line the

Mongol.
An animal which has so many original names, in

countries differing so much from each other as these,

and being abundant in them all, must of course have
no ordinary facility of adaptation to climate ; and

accordingly it varies much both in the colour and the

thickness of its fur. In France and the south of

Germany it has various shades of reddish on the

upper part, and white on the under ; but the pile of

the fur above is red at the points only, and annulated

with alternate white and brown in the remaining part.
Even there, there is a considerable difference in the

colour at different seasons ; but when we go farther

to the north the difference increases ; and in the most

northerly forests of Europe, and in those of Siberia,

the winter colour is slate grey, with small points of

black, the coat being very close and thick, and form-

ing no contemptible fur. The pile of the fur is then

annulated with a mouse-grey and light grey alter-

nately. In this state it is more abundant in Siberia

than in the north of Europe ; and the fur is thicker

and of superior quality. It is chiefly obtained in the

wild woods on the banks of the Obi and Jenessi ;

and it is called grey squirrel, or Siberian squirrel in

Britain, and Petit-gris, little grey, in" France ; the

Grison, of which it is the diminutive, being one of the

gluttons (Gulo], a carnivorous animal, and of course

quite different from the nimble and gentle squirrel.
There is another change which takes place in the

north part of Siberia ; in Europe the squirrel is very

nearly of the same size, in all its range, and all its

variations of colour ; but in Siberia it becomes con-

siderably larger. This, however, is no proof what-

ever of a different species, or of any thing more than

a mere climatal variety ; and that it is only this is

proved by the example of the foxes, vealens, and

other animals there, which are uniformly of larger

size, though the same identical species as those of the

north of Europe. According to Pallas, there are

squirrels nearly of a black colour in the mountain

forests of Daouria, and other places near the lake of

Baikal in the south of Siberia eastward ; but it is not

very clearly ascertained that they are the same

species, In Britain the squirrels are not so bright in
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the red colour as they are in Prance and the south of

Germany.
Squirrels are provident creatures, and lay up stores

of provisions against the winter, consisting of nuts,

acorns, beech-mast, the seeds of pines, peas, beans,
and all other large seeds which they can collect.

These are generally hoarded in some hollow of a

tree near the abode of the animal ; but there does
not appear to be much truth in the common saying,
that the squirrels are the great planters of the oak,

by the acorns which they bury in the ground, and
are afterwards unable to find out ; for, when an ani-

mal has the instinct of hiding any substance as a

supply of food, it has, as a matter of course, the in-

stinct of finding it again ; and that a squirrel should

range the forest burying acorn after acorn in places
where they would be apt to germinate, is very incre-

dible. The store is always in a dry place, where it

can be preserved from growing.
There are few matters more tantalising than to

attempt watching the motions of a squirrel among the

thick branches of lofty trees. Both its eye and its

ear are so very sharp, that it generally sees the ob-

servers or the pursuers fully as soon as they see it ;

and then it is
" once and away," for one can hardly

tell the direction which it takes, and it doubles so

nimbly, that while it is looked for in one direction, it

is very apt to be off in another. When pushed to

extremities it can take very astonishing leaps for so

small an animal, for in Europe it is not above seven,

or at most eight inches in length, and yet it can leap
twice as many feet with great apparent ease. The
tail appears to be of great use to it, both in balancing
the body while it runs, and in serving as a parachute
when it leaps, in doing which it also spreads out the

limbs, and so presents the greatest surface possible to

the air. Upon such occasions the tail is always curved,

reflected forward over the body, in which position the

furry side of it is against the fall. When occasion

requires, the squirrel can take to the water and swim

well, for which it is qualified by the lightness of its

body and the breadth of surface which it presents.
Some have alleged that it uses the tail as a paddle,

or, at all events, as a rudder in swimming ; but the

character of the organ renders this very unlikely, if

not impossible. The probability is that, whether it

answers the purpose of a sail or not, it is borne much
in the same situation as one, namely, over the back

of the animal.

The sitting position of the squirrel is as graceful
as its motion is fleet. It rests on the hams with the

tail recurved, and in that situation it can bear itself

entirely on the hind quarters, so as to have the free

use of the fore paws ; but if any sight or sound arrest

its attention, the tail is lowered, and perhaps that

organ may assist it in springing into an active posi-
tion in case of the necessity,of a rapid escape from

danger. In the middle of the day squirrels are com-

monly at rest, but they are active among the branches

toward evening. The young are produced about the

middle of the summer ; and until they gain strength
|

for enabling them to seek their wwn food, both parents j

are equally assiduous in bringing them a supply. *

The squirrels, by the time that their stores are
ex-j

hausted, are busy little creatures until these are again
filled ; for, by the time that the young are so far

advanced as not to need any farther supply from their

parents, the collection for the following winter begins.

It is supposed that the young associate in pairs as
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s&on as they leave their parent?, though the fact has

not been established, and there is of course no phy-
siological impulse to the association at that early

period of their lives ; but as there remains an attach-

ment of the old ones, without any immediate refe-

rence to sexual causes, it is probable that the young
may possess the same. The squirrel is so neat and

orderly an animal, that it is one of those to which
there has been a strong disposition to ascribe rea-

soning powers ; but there is of course not the slightest
foundation for such an ascription. That a neat animal

should have more reasoning faculty than a clumsy
animal, rests on no better foundation than that a

regular crystal should have more speculation than an

amorphous lump. When the weather begins to get
warm in the spring, the squirrels shed their winter

coats ; and though the period of their gestation is

not known, this appears to be done before the pairing
time, so that, with them as with other mammalia, the

new fur is the nuptial attire ; but it does not acquire
its full beauty till the season is pretty far advanced.

It has been said that the squirrel has bred in a state

of captivity ; but the fact is a little doubtful, the more
so that, had this been the case, the time of gestation
would have been observed and mentioned.

When squirels are introduced into a place favour-

able for them, and not molested, they increase very
fast. A good many years ago they were very nume-
rous in the park at Dalkeith-house, one of the seats

of the Duke of Buccleugh. At thattime there were all

the securities of a city of refuge in that extensive

park to every living creature which took up its abode
there. Whether the case is not the same now we
are ignorant ; but at that time the park was rendered

very pleasant, and also highly valuable as a mena-

gerie of British natural history, by the quiet and

security in which the animals lived, and their perfect
confidence even when one came almost close upon
them. The hares might be patted on the back, the

birds let you do every thing short of absolutely

touching them ; and the squirrels would sit upon riot

the very high branches of the tall trees by the shady
walks, as if they were showing themselves for

your special observation. If you passed on perfectly
silent, or even conversing with a friend, they would

keep their posts without any symptom of apprehen-
sion ; but if you gave a loud whistle, or slapped your
hands together, they would scamper off a bound or

two to a higher pitch, while a dozen more which you
had not previously noticed, would be put in motion,
all getting higher, but peeping down at you with the

most perfect confidence and good nature, as if every
one challenged you with "

good-bye catch me now if

you can." There are indeed few of our wild mam-
malia so interesting as squirrels ; and as there is no
case of doing any serious mischief made out against

them, it would be highly desirable to see them in

every wooded park in the country. It is doubtful

whether they might not be turned to account in an

economical point of view, for although they are small

animals, their flesh is remarkably delicate and whole-

some. It is true that it might run a little counter to

the notions of those that have admired the lively
motions of a squirrel, confined and condemned to the

tread-mill, to think of killing so very pretty and en-

gaging an animal ; but the feeling is probably much
the same with those who are fond of a pet lamb ;

and yet lambs are killed by hundreds of thousands,
and the most refined and sentimental persons in

the country seek after their flesh with the greatest

avidity.
In the plate, SQUIRRELS there are graphically re-

presented several species, which afford an illustration

of some of the distinctions of the different sections.

They are well worthy of attention, and we refer to

to them thus generally, in order to avoid repeated
allusions.

THE ALPINE SQUIRREL (S. Alpinus Pyrenaicus.}
This species is, as its name imports, found in the up-
land woods of the, Pyrenees ; and it is certainly also

to be met with in many other alpine districts of the

south of Europe ; but no mention has been made of
it as occurring in the north. Mere difference of
colour would not of course constitute a differ-

ence of species, in an animal so subject to va-

riations of colour as the common squirrel. But
to change the tint of a colour, especially in

cases where the pile of the coat is annulated,
and to find new colours which never break out

in any of the known climatal changes, are quite dif-

ferent matters. Besides, there are some differences in

form for which no climalal cause can be readily assigned;
the head of the alpine squirrel is smaller than that of

the common one, though the size of the body is nearly
the same ; the upper part of the alpine squirrel is dark

brown, mottled with small dots of yellowish white ;

and the under part of the body and inside of the legs
are pure white, as are also the borders of the lips ;

the outside of the legs is grey, the feet are yellow ;

and there is a yellow line upon each side separating
the brown of the back from the white of the under

part, and the grey of the limbs ; the hairs on the tail,

which are long, and divergent in the same way as

those on the common squirrel, are black for some
distance at the points, and annulated with yellow and
black in the rest of their length ; and those at the lip
of the tail are wholly black when the tail is seen in

profile, with the points of the hairs overlaying each
other ; but when seen from above it appears brown ;

the colours change with the season, being more
black on the upper part in the summer when
the fur is young, and more brown in the winter.

This is a very common case with alpine mammalia.
Cattle and sheep, which have the new covering of

the body pure black, and the old one dull reddish-

brown, especially at the tips of the pile, are to be
met with abundantly on the Scotch mountains. It

does not appear that there is any, or, at all events,
much difference inthe appearance of the alpine squirrel
in respect of age ; for those which were kept in the

menagerie at Paris, renewed exactly the same colours

at every change of their coats, which were changed
in the spring in the same manner as those of the

common squirrel. No difference of habit is known
between the one of these squirrels and the other;
farther than that the alpine one has been met with

only in the south of Europe and as a mountaineer,
while the other is more abundant in the middle lati-

tudes and the north, and is found in the low and
sheltered places rather than in the lofty and exposed
ones. It is possible that the squirrels approaching
to a black colour, which Pallas mentions as occurring
in the south of Siberia, are the same as the alpine

squirrel of Europe ; for the colour on the upper part

approaches to black during the summer. The black

appearance of the tail on the lateral view, and also of

the ear tufts and the whiskers would farther agree in

favour of the identity of these. Nor is there any



714 S Q U I

geographical obstacle ; for as the more northerly
squirrel of Europe ranges into the north of Siberia,
so may we expect to find the squirrel of the Alps
and the Pyrenees on those mountains of Siberia,
which have nearly the same climates ; and it is to be
borne in mind that the climate of the mountainous

part of Siberia, near such an expanse of water as the
Lake of Baikal, does not partake of the arid cha-
racter of those mountains on the same parallel of

latitude, which are remote from any considerable ex-

panse of water. There may, however, be very con-
siderable climatal differences of these squirrels as

they are found on the mountains of south-eastern

Europe and those of north-eastern Asia, even on
the supposition that they are the same species ; for

we have seen that there are great differences in this

respect among the squirrels of the north. There is

a tendency to grey in the winter months, even when
these squirrels are in the alpine woods of Europe ;

for the tails, which in summer appear as if the blackest

parts of them, become greyish in winter. Little is

known of them, however ; for in addition to the dif-

ficulties that there are in the wr

ay of attentively

studying squirrels in a state of nature any where,
there are the additional difficulties of the places which

they inhabit.

GREY SQUIRREL OF CAROLINA (S. Carolinensis).
Buffon c.onfounded the Carolina grey squirrel with
the common squirrel in its grey state, under the com-
mon name of petit gris, and as he has been followed

by the compilers, there is in the books no small quan-
tity of error upon, this as upon many other points of

natural history, where they have arisen from the same
source, and been propagated by the siune means. Now,
if it had been once considered that it is only in high
latitudes and during the cold season of the year that

the common squirrel is grey ; and that Carolina has

almost a tropical climate in the summer, and that this

squirrel is grey then, it would have shown that there

must be a greater difference between the two animals
than any that could arise from exposure to climate.

There are, however, still greater differences of appear-
ance ; the Carolina squirrel is subject to more varia-

tions of colour in the same individual, at the same
season and in the same place, than the common squir-
rel is at considerable differences of season and
latitude. Sometimes it is whitish-grey ; at other

times it is much clouded with yellowish, and at other

times again the flanks are almost wholly of a yellow
colour ; so that if there is any resemblance to any
known squirrel of the eastern continent, it is to the

alpine one and not to the common, at least so far as

colour is concerned. In confinement, too, its colour

changes very much, which is not the case with the

common squirrel. The ears are also without tufts;

the long silky hair and the soft wool which compose
the fur, are nearly in equal proportions ; and the

insides of the fore legs are covered with the same
kind of hair as the whiskers. It is also, sometimes
at least, much larger than the common squirrel, three

times the size according to some of the authorities,

which has led to the supposition that those very lage
ones may be a different species from the smaller. In a

state of confinement, this species is very active at

some times ; but it is fond of constructing a round

nest, of hay or straw in the corner of its cage, in

which it lies quietly for great part of the day. The
woods of the Carolinas are very extensive and very
difficult to explore, so that there may be many va-
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rieties, species, and perhaps even genera of wild ani-

mals in them, of which, at the present time, we have
obtained no knowledge. We should bear in mind
how it stood with the natural history of most parts of

Europe, when they were as little known in their topo-
graphy as the wilds of America are at present.
MASKED SQUIRREL (S. capistratus). There appear

to be at least coloured varieties of this species also.

It inhabits the same parts of America as the pre-

ceding one, but not the same kind of grounds, being
more an animal of the dry and sandy places, of the

pine burrows and the maple woods. It is a large
animal as compared with the common squirrel, being
often two feet in length including the tail, which is

rather longer than the body and head taken together.
Its colour is usually black, with the ears, the muzzle,
the toes, and the tip of the tail white ; the black i?,

however, in the points of the pile only ; for the rest

is annulated, and, like most annulated hair and fur,

it is subject to considerable variations. It is more
seen than the squirrels of the richer parts of the

woods, and thus it falls a prey to foxes, rattle-snakes,
and birds of prey. When discovered in a tree, it

seeks to conceal itself by crouching closely to the

surface of a branch.

There are many other species or varieties of squir-
rels in the North American woods, varying from each

other in colour and size ; but very little is known of

their habits farther than as they may vary to suit the

animals to all the characters of country, from the sandy
height to the perpetual swamp, in which one or other

of them is to be met with. It is worthy of remark,

however, that the mountain races in North America
have often stripes along the flanks parting the upper
colour from the under, as is the case in the alpine

squirrels of Europe.
On the table land of Mexico, the squirrels are

richer in the colour than they are in the United

States, and especially than they are in Canada. This

is true of all widely distributed animals; their colours

are always brighter in proportion as their localities

are more tropical ; and the squirrels being animals

which are very susceptible to the colour of climatal

causes, we may be prepared for more remarkable

changes of colour in those than in animals which
are constitutionally most stubborn and permanent.
We shall notice one or two of the Mexican species.
VARIEGATED SQUIRREL (S. variegatus). This is

the Quauhtecallatl-quapachUi of the native Mexicans ;

and its habits differ considerably from those of the

squirrels that have been hitherto mentioned. It rarely
if ever climbs trees, and never nestles in them, but in

holes of the ground, though generally under cover of

bushes or the roots of trees. It is an animal about

twice the dimensions of the common squirrel of

Europe ; variegated with black, brown, and red on

the upper part, and also on the upper side of the

tail, with the exception of a few white markings to-

ward the tip ; the under side orange red ; and the

ears without any tufts. It is likewise probable that this

species is also found in some parts of the United

States ; for a red bellied squirrel is mentioned as

occurring there without ear-tufts, but of much smaller

size than this one is described as attaining in Mexico.

Indeed, the succession of squirrels from Canada to

Mexico is a subject which is worthy of some atten-

tion. There seems to be a regular gradation in their

appearance, more so than there is in most animals of

the same genus inhabiting different parallels through
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a large portion of the quadrant. There seem also to

be longitudinal differences of these animals in the

severe latitude of America ; for those which occur on
the right bank of the Mississippi are richer in the

colour than those that are in the Atlantic side of the

country. This \ve might perhaps be led to expect,
as the western country is more dry and also more

tropical in all its characters.

THE BLACK SQUIRREL (S. niger] is coloured very
similarly to the masked squirrel already mentioned,
but is not above half the dimensions. Its face is

described as being in general black, but with some
white markings very differently placed in different

individuals. In some the nose is white, in others

the feet ; in others, again, the tip of the tail ; yet,

again, there is a white collar round the neck ; and
these markings may all appear in the same individual,
or any number of them may appear in any of the

combinations which they can form. These circum-

stances render the history of the species uncertain ;

but. it appears, if a distinct species, to be pretty widely
spread, for it has been obtained in the States and
also in Mexico. It is described as being a much
more social animal than the grey squirrel of Caro-
lina.

The squirrels of the tropical parts of America, and
also those of the extreme north of the States and of

Canada, appear to belong to the other section of the

genus.
The squirrels of Africa and Asia, especially those

of the south-east part of the latter, and of the adjoin-

ing isles, are very numerous, and some of them are
of much larger dimensions, than the greater part at

least of those which we have noticed. The greater
number of them, however, have little more history
than what is to be found in a museum catalogue, and
could not, therefore, afford much interest of a popu-
lar kind. We shall, accordingly, restrict ourselves
to very short notices of two or three of them, which
we shall take in places considerably wide of each

other, as this will give the best idea as to how they
are diversified, so as to be adapted to the very wide
ranjre to which we have alluded.

BARBARY SQUIRREL (S. getcllm}. This is a small

species, one-third less in its dimensions than the

common squirel of Europe ; that is to say, the total

length of the head, body, and tail, is only about nine
or ten inches, of which the tail occupies more than
one half. It inhabits the woods on the slopes of the
mountains of Atlas, and is said to occur also near the
south-western deserts in Asia. The upper part of

the body is brown, with four longitudinal stripes of

white, extending from the shoulder to the base of the

tail ; the belly is white ; the tail reddish ash, mottled
with small points of black. Its habits are little

known.

MADAGASCAR SQUIRREL (S. Madagascarensis).
This species is about double the dimensions of the
common squirrel. It is deep black on the upper
part, yellowish white on the cheeks and under part
of the neck, and yellowish brown on the belly ; the
tail is black, and there are no tufts to the ears ; it

has the tail very long, considerably exceeding both
the body and the head ; and in this, as well as in

some other particulars, it resembles the squirrels of
some parts of the East.

PALM SQUIRREL (S. palmarum) is a small species,
not much, if at all, exceeding the Barbary squirrel in

size, and having a considerable resemblance to that
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in some other respects. The hair upon this one is

short and rather coarse, and there are no tufts to the

ears. The ground colour is reddish brown, mottled

with grey, and marked by two or three longitudinal
lines of white along each side ; the under part is

yellowish white ; the tail is reddish brown on the

upper side, and whitish bordered, and sometimes

striped with dusky black on the under. As is the

case with many of the others, this species appears to

be subject to many varieties of colour, for the stripes
are sometimes lighter in the colour than the rest of

the upper part, and sometimes darker. They vary
in number too, being sometimes five, or a dorsal one
and two lateral ones on each side ; sometimes three,

and occasionally nearly obliterated. The hairs on
the sides of the tail are erectile, so that it spreads out

in the form of a leaf; but, though it can be raised to

a considerable angle with the axis of the body, it

cannot be completely removed, as in the common
squirrel, and indeed in most of the species. It has

been chiefly, if not exclusively, found in western

Africa, near the banks of the Senegal and the Gambia,
and in the Cape Verd islands. It is a very pretty
little animal, and the expansions and contractions of

the breadth of the tail, by the erection and pronation
of the hair, is curious, though not peculiar to this

animal. As to what difference of habit is connected
with this peculiarity of the tail, we have no positive
information.

THE GINGI SQUIRREL (S. Ginglanus] is a native

of the south of Africa, and, though it has some resem-
blance to the other African species that we have

mentioned, it also differs from them in many respects.
The upper part is greyish brown, the hair is pure
white on the basal part, and annulated with black
and brown towards the tips ; it is short and coarse ;

and on the under part of the body, which is pure
white, there is very little hair ; the basal part of the

tail is nearly the same colour as the back ; but the

distal part has the hairs white, with the exception of

a portion of the middle of the length, which is brown.

Specimens of various other squirrels have come into

Europe from Africa, and it is by no means unlikely
that there are many in the country of which we are

ignorant. It is also very probable that African and
Asiatic species have been confounded with each
other by the dealers at the Cape. When both Java
and southern Africa were in the hands of the Dutch,
there was no possibility of wholly avoiding blunders

of this kind. The dealers at Cape Town got skins

in the country from the settlers, and they had them
also from Java and the other parts of the East.

Sometimes specimens of the one place were most in

demand, and sometimes specimens of the other, and
the dealer generally named his commodity so as to

suit the best market ; and, as those about which no-

body knew any thing were the most prized on account
of their novelty, matters went on, and there were no
means of detecting the mistake till people began to

travel and observe for themselves. In a merely
mercantile point of view, there could not be said to

be any very great fraud in this mode of proceeding ;

for the skin of a squirrel is of exactly the same in-

trinsic value as a commodity, in whatever part of the

world the animal may have lived ; but in settling
the geography of the animal it is a very different

matter.

The rich and wooded parts of India, and the

Oriental isles, especially the latter, are, however, the
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grand head-quarters of the squirrels ; and the chief

reason seems to be, that fruits are more plentiful in

the woods there than in those of any other parts of

the world. They are also of more ample dimensions

than in almost any other part of the world ; but some
of them belong to the round-tailed section, and not to

the pure squirrels, which have the tail divergent,
broad, and shading.
MALABAR SQUIRREL (5. maximus}. A figure of

this species is given in the plate
" SQUIRRELS." It is

the largest animal of the whole genus, being as large
as an ordinary-sized domestic cat. The top of the

head, a band along the cheek, the middle of the

back, and the flanks, are very bright reddish brown ;

the shoulders, the rump, and the thighs, are pure
black ; and the muzzle, the lower part of the neck,
the breast, and the belly, the under sides of the hind

legs, and nearly the whole of the fore legs, are bright

yellow. It is one of the brightest in its colours of all

the squirrels, though, like most of the rest, it is sub-

ject to considerable variations. It occurs in several

of the richly wooded districts of India, but it is said

to be most plentiful on the west or Malabar coast,

to reside chiefly among the palm trees, and to be par-

ticularly fond of the milk of the cocoa nut.

LESCHENAULT'S SQUIRREL (S. albiceps). This is

a native of the Oriental isles, and called Jeralang by
the natives of Java. For a squirrel, it is rather a

large animal, being more than a foot long in the head
and body, and with the tail still longer. The hair

on the whole of the body and the legs is close, coarse,

and thin, so that the form of the animal is better

seen than in the furry squirrels of the cold latitudes.

The upper part is dull yellowish grey, the hairs being
brown at the bases and yellowish at the tips ; the

tail, which is very flat and feather-like, though not

nearly so broad and bushy as in many of the squirrels,
is the same colour on the upper part as the basal

portion of the hairs on the back or the animal ; the

under side of the tail, and also the feet, are brownish

yellow ; the nape is pale grey, and all the under

parts white. The colours of this species, as is the

case with most of the others, are subject to great

variations, some having the whole of the head and

neck, and a portion of the flanks, white, and others

being much darker than as above stated.

THE TWO-COLOURED SQUIRREL (S. bicolor). This

species is found on the mainland of the south-east of

Asia, especially in the Malay peninsula, which has so

many points of resemblance to the eastern islands, and
it is found in those islands themselves. It is still larger
than the preceding, being three feet in length, includ-

ing the tail. It has obtained its name from one
instance of the very variable colours which it shows
in different individuals. As giving origin to the

name, all the upper part, and also the outsides of the

legs, are dark coloured, inclining to black, and the

under parts are yellow. These colours are far from

being generally descriptive of the animal ; for the

upper part is all shades from almost black to dull

yellowish grey, and the under part is of all tints from

dark tawny to pale cream-colour. The ears are of

moderate size ; the head rounder than that of many
of the squirrels ; and the thumbs on the paws are

rudimental, with a little flat nail ; the other dimen-
sions of the fore feet, and also the fore toes on the

hind feet, have the claws rather strong and very

sharp. The great differences of colour which occur

in the same species of these animals render the history
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of all the large squirrels of the East a matter of ho
little perplexity. Many persons visiting those eastern

countries have named and described species of squir-
rels ; and we have no doubt that any person who
goes there, in order to earn the renown of having
found a new squirrel, will hardly fail in procuring
one different from any that has hitherto appeared in

Europe. It would not conduce to any more useful

purpose, however, to take note of the "almost end-
less variety of these animals, than it would do to at-

tempt a minute description of all the spots or mark-

ings upon a numerous herd of our variegated cattle.

II. Without cheek-pouches, but with the tail round,
or having only a small portion at the tip flattened,
with the hairs diverging from a mesial line on the

under side. These are chiefly, if not wholly, the

squirrels of the tropical parts of South America; but

they occur also in the East.

GUIANA SQUIRREL (S. ccstrans) resembles the

common squirrel of Europe very much in the form of

its body, only it is rather larger in size. The upper
part is maroon brown, and the under part russet.

The tail is of the same colour as the upper part, with

clouded rays of yellow, and the tip is black ; the

whiskers are also black, and so are some long and
coarse hairs on the insides of the fore-legs. It is

found in palm trees of different kinds, on the fruit of

which it in great part subsists ; but it is also found

upon the ground, where it leaps about with no incon-

siderable agility, though the tail does not form so

perfect a parachute as in the true squirrels.
SMALL GUIANA SQUIRREL (S. puslllus}. This is a

very little species, the body and head not exceeding
three inches in length, and the tail being about the

same. It is called the " wood-rat" in Guiana. The

upper part is mottled ash colour and yellow ; the

breast mouse-grey ; and the rest of the under part
fawn colour. There are no ear tufts, but the insides

of the ears are furnished with hairs of the same fawn

colour as the body of the animal. The whiskers are

black. This is a very pretty little animal. There
are several specimens mentioned as occurring in mu-

seums, the native countries of which are not known ;

and it is probable that some of thorn which are now
well ascertained to be natives of the Eastern Archi-

pelago have been set down as inhabiting South Ame-
rica. The oriental ones, which were observed and

described while Batavia was in the hands of the

British, are much more clearly and satisfactorily made
out. Of these we shall notice one or two.

JAVKSE SQUIRREL (S. insignis). This animal is

called Bakkal by the Javese. It is between seven
and eight inches long in the body, and nearly the

same in the tail. The ground colour is tawny or

greyish brown, passing into white on the under part ;

and a rusty streak extends along each side, all the

way from the angle of the mouth to the hinder part
of the animal. There are also three well defined

stripes of black, about an inch in breadth, each ex-

tending from the hind head to the tail, one on the

ridge of the back, and one on each side of it, the

distance between the stripes being equal to their

breadth. The front and muzzle are blackish-grey ;

and all the under parts white. The feet are of the

same blackish-grey as the forehead and the muzzle.

The tail is deeper in tint than the body, clouded with

brown and black, and slightly interspersed with grey
hairs, the hairs being ralher long and loose, but not

divergent on the under side.
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RAFFLES' SQUIRREL. A figure of this is given in

the plate. It was discovered on the island of Sinca-

pore ; but it is probably found in many other of the

adjacent places. It is greyish-brown above, with

cross bands ; while on the head and the whole of the

under part, and with a rusty-brown slreak along the

side, as in the preceding species ; the tail is dark

coloured, quite round, rather thicker at the middle

than at the origin, and tapering to a point. The
hair upon it is loose, but it is not well adapted for

acting as a parachute, and there is no enlargement of

the skin of the sides to assist in the performing of that

operation. The body and head are about nine inches

in length, and the tail is an inch or an inch and a half

shorter. Little or nothing is known of their habits ;

but it is supposed that all the round-tailed squirrels
are more or less ground animals.

THE SLENDER SQUIRREL (S. tennis")
is another

species of the oriental isles, first noticed in Dr. Hors-

field's interesting account of the animals of that part
of the world. It has much resemblance to the pre-

ceding species in its general form, but it is much
smaller and differently coloured. Altogether the

length of it is only about ten inches and a half, of

which the tail measures five. The upper part is

clouded with black, dark brown, and tawny, passing
into tawny on the sides, and into yellowish-grey on

the under part. The colours all melt gradually into

each other, without any line on the side. The neck

and the sides of the head are tawny. The tail is

greyish with obscure black bands and minute spots of

tan colour ; and the single hairs are annulated, tawny
at the base, black in the middle, and grey at the

points. The tail ends in a long slender brush of a

grey colour. It appears that the habits are, partly at

least, those of a ground animal ; but little is known
of them with any thing like certainty.

From the great quantity of food that there is in

the forests of the oriental isles, both for tree squirrels
and ground ones, it is highly probable that there are

many more species in them than have been described ;

and also that they are very generally distributed.

They are, however, subject to so much variation in

colour that their history could not be rendered per-

fect, without more research than can be expected in

places so difficult to be explored, so unhealthy in 'the

humid places, and so infested with dangerous animals,

and with men hardly less dangerous in some of the

inland fastnesses. The early notices of the animals

of this portion of the globe are but little to be de-

pended on ; and thus it is possible that the gingi

squirrel, formerly mentioned, may belong to the pre-
sent section, and to the eastern isles.

III. Squirrels with cheek-pouches, and the hair on

the under s'de of the tail divergent, from the mesial

line for the whole length of that organ.
The squirrels with cheek-pouches are very widely

scattered over the world, although they do not inha-

bit continuously in any one locality. Some are men-
tioned as inhabiting far north in America, and a very

analogous species, if not. a mere climatal variety of

the same one, occurs in Siberia. In the United States

there are several, and some are found in Mexico,

though we arc not. aware of the existence of any in

South America. There are, however, some in Africa

and in central Asia ; and we may be prepared to

meet with all sorts of squirrels in the oriental isles.

Squirrels of this third section chiefly gather their food

upon the ground ; and carry it to their young, or to
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their hoards in the collecting season, in their cheek-

pouches. We must do little else than name a few of

the species.
STRIPED SQUIRREL (S. ttriatui). An American

and an Asiatic variety of this species have been de-

scribed ; but it is probable that they inhabit a con-

tinuous zone in the two continents, from Carolina
westward to the central longitudes of Siberia, with

only the interruption of the Strait of Behring and the

narrow part of the North Pacific. The American

variety is a very small animal, not above half the

dimensions of the common squirrel of Europe, though
resembling it in colour, only there is a yellowish-
white band along each flank, bordered at each side

with a stripe of black ; and there is another black

stripe down the ridge of the back. The hairs on the

tail are much shorter than those on the other squirrels,
so that that organ is but ill adapted for acting as a

parachute. The Asiatic variety is described as being
rather larger in the body, being about five inches in

length, but the tail is only three. The general colour

of the upper part is tawny-brown, marked with stripes
similar in colour, in number, and 'in arrangement, to

those on the American variety. The shoulders and
the fore paws are dull tawny, and so is the rump be-

tween the lines. The outsides of the thighs, the hind

feet, and the hair of the tail, are bright russet. This

variety extends over a very great range of longitude
in the north of Asia, indeed over the greater part of

Siberia. The species, whether as American or as

Asiatic, is intermediate in its habits between the

hamsters and the squirrels properly so called. The
individuals are rarely, if ever, found climbing trees ;

they are ground animals, collecting the seeds of vari-

ous kinds of plants from the surface of the earth, and

making use of their cheek-pouches to carry the food

to their magazines. They nestle in burrows, which

they usually construct under bushes, or the spray at

the roots of tree?. The burrow generally has two
entrances and two chambers, one of which is the

dwelling and the other the store ; and the spray,
whether of bush or of tree, under which they are

placed, helps to defend both against the rains. With
their collected store in the magazine, they contrive to

live tolerably well under the snow, which lies long
above their dwellings in the inclement season of the

year.
THIRTEEN-LINED SQUIRREL (S.tridccemimbricatus).

This is an American species, about the same size in

the body as the American variety of the preceding,
and with a tail about three inches in length. The
body is very slender, and the muzzle pointed. The
colour on the upper part is dark chestnut, with a
white line down the middle of the back, formed of

little spots nearly confluent with each other. On
each side of this line there are three continuous ones,

alternating with three rows of spots ; and this, with
the portions of the ground colour between, make up
the thirteen lines, from which the name of the squirrel
is derived. This is rather a rare species in North
America, the only place in which it has been found ;

and nothing is known of its habits, though the analogy
leads us to conclude that it is a ground squirrel, and
not a tree one.

HUDSON'S-BAY SQUIRREL (S. Hudsonius). This is

one of the most northerly of the American squirrels,
and well known to the Esquimaux, who call it Siksik.

It is rather less than the common squirrel of Europe.
Its colours are : reddish-brown on the back and the
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head, with the tail the same colour, but margined
with black ; the whiskers are black, and composed of

very long hairs. This species remains in the colder

parts of North America, and is not found so far to

the south as the preceding species.
In the mountains of Georgia to the west of the

Caspian, and also in the provinces of Persia lying

immediately to the south of that great inland sea,

there have been squirrels described which appear to

belong to this section ; and there have been others

named as inhabiting Abyssinia, various parts of India,

and the eastern islands. There are also said to be
some analogous ones in the elevated parts of central

America, near the Andes ; but these are all so uncer-

tain and obscure, that they cannot be rendered inter-

esting as subjects of popular description.
Those which we have enumerated must serve as a

specimen of'this very generally distributed and very

interesting genus of animals. Among all the mam-
malia, there is scarcely one that can be named which
is found in so many places, and places so widely

apart from each other ; and though, in almost all the

species, there are few animals subject to more varia-

tions of colour, either in different localities or in the

same locality, there are not very many in which the

generic characters are preserved more definite and

easy to be understood. It adds to the puzzle which

hangs over the natural history of Australia, that those

animals which are met with in every other country of

any considerable extent should not be met with in it.

We have them on all sides of it where there is land ;

and this would lead us to suppose that Australia

belongs to another revolution of the globe than those

which have produced the other continents.

STACHYS (Linnaeus). A genus of undershrubs,
and annual and perennial herbs, belonging to Labiatce.

Two or three species are natives of Britain, where

they are called hedge-nettles. One or two are green-
house plants, and a few are admitted into the flower

garden ; all are easily propagated.
STACKHOUSIA. A natural order, containing

only one genus, and of that only one species, viz., the

S. linarifalia,
which is an herb with stipulate leaves,

the calyx ventricose and bearing both petals and

stamens, the styles lateral, the ovarium lobed, the

fruit dry, and the seeds erect. Of the properties of

these plants there is at present nothing known. The
S. linarifolia is a greenhouse plant, thrives in loam

and heath mould, and is increased by cuttings.

STADMANNIA (Lambert). A New Holland

ornamental tree, belonging to Sapindacece, and bear-

ing octandrous flowers. It is a scarce plant in our

collections.

STAG BEETLE. A large coleopterous insect,

being the Lucanus cervus. (See LucAMD.*.)
STAPELIA (Linnaeus). A curious genus of suc-

culent plants, from the Cape of Good Hope. Having
five stamens they belong to Linnaeus's fifth class,

but from the manner in which these are united the

genus is arranged among the AsclepiadecE. Some of

the species bear very handsome flowers, but emit a

most- abominable scent. They are easily propagated

by cuttings, laid to dry a few days before planted in

dry soil.

'STAPHYLE.& (Linnaeus). A genus of decidu-

ous shrubs, belonging to CeUtslrinete. One of the

species is a native of England, and called bladder-

nut, from the appearance of the seed-vessel.

STAPHYLINID.E (MacLeay). A family of

coleopterous insects, belonging to the section Penta-
mera, and sub-section Brachelytra (which see), and

corresponding with the tribe Staphylinides of Manner-
heim. The restricted genus Staphylinus, as at present
constituted (instead of comprising the whole Brache-

lytra, as in the system of Linnaeus), contains only
those large-sized species which have their anterior
tarsi dilated, the body nearly glabrous, not hairy, the
antenna; filiform, with the tip obliquely acute, and
the palpi slender, with the last joint thin ; typical

species, Staphylitu crythropterus, a 'common insect

found in dung, being of the length of half to three-

quarters of an inch, with red elytra, and the sides of
the abdonvnal segments with golden pile. There are
six other species, excluding the Trichodermce of Ste-

phens. (Staphyl, murinus, Linn. &c.)
STARLING (Stumus). A genus of birds be-

longing to the conirostral family of Cuvier's great
order Passeres, and being omnivorous in their feed-

ing, resembling the crows in some particulars, but.

differing from them in others. The characters of
the genus are these : the bill straight, conical, de-

pressed, slightly obtuse, with an angular ridge on the
culmen advancing some way upon the forehead ; the

nostrils near the base and lateral, anal, and halt

closed by a thick arched membrane ; four toes on
the feet, three to the front and one to the rear, the

claw upon the hist hung stronger than that upon
any of the others ; the tarsi rather stout, and of mean

length ; the wings long, the first quill little more
than nidi mental, and the second and third the longest
in the wing.
Two species of starling occur in Europe, and in all

latitudes and situations in which they occur their

habits and manners are nearly the same. They are

noisy, and, as one would say, scolding birds, at the

same time that they are social birds, and generally
found together in flocks more or less numerous. As
is the case with some of the crow family, and with

others of the harsh voiced birds, they can be taught
to articulate ; and on this account, as well as on that

of their strong coats and their active motions, they
are often kept in cages ; and they have acquired in

this country a sort of poetical celebrity, from Sterne's

pathetic account of the captive starling, which kept

constantly calling
"

I can't get out." They are often

found on the tops of towers and steeples along with

the pigeons, and they occasionally enter the pigeon-
houses. They nestle in holes of lonely walls, cran-

nies of rocks, and openings in hollow trees. At the

pairing time there are many fierce and particularly

noisy battles among the males ; and, as is usually
the case with all animals, biped or quadruped, that

fight battles of gallantry, the female becomes the

prize of the victor. The nest is formed externally of

straw, then of rather fine vegetable fibres, and inter-

nally it is finished off with still finer ones, or with

feathers or wool. This nest is a rude structure, as is

usual among birds of the family. The eggs are four

in number, about the same size as those of the

thrush, and of a greenish blue colour. The male

alternates with the female in the incubation, and

both birds are assiduous in feeding the young, which
do not leave the nest till they are fully feathered.

The love-song of these birds is not a very agreeable

one, being a sort of querulous chirping, kept up
incessantly, as if they were dissatisfied. Their note

of actual dissatisfaction is even more agreeable, being
a shrill and prolonged whistle. But though their
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natural voices are thus harsh, and without melody,

they are capable of a good deal of cultivation ; for

the birds are very sagacious, and by no means so

impatient of confinement as the poetical account

holds them out to be.

They can be taught to imitate a variety of sounds

very unlike those that they utter in a state of nature.

This is not peculiar to them, but belongs more or

less to all birds that have harsh voices and thick and

fleshy tongues. There are, for instance, no birds of

which the natural voices are more disagreeable than

those of the parrots ; and yet, after they have been

properly taught, there are few birds more amusing.
It is true that they cannot warble, and neither can

the starlings, but they may be taught to whistle airs

with great accuracy. To obtain a starling of the

best voice, however, it is necessary that it should be

taken from the nest at a very early age, for its

capacity of imitation is such, that, if it is left for a

time in the company of the old birds, it will acquire
their harsh notes, and never after be able to leave

them off
1

. If taken in time, it can be taught both to

whistle and to speak without very much difficulty,

but it requires to have its lessons very often repeated.
Some attention to its health, and especially to its

cleanliness, is also necessary in this young state ;

because, though it afterwards becomes rather a hardy
bird, it is very delicate in early life. This might be

inferred from the length of time that it naturally
remains in the nest

;
for birds that remain long there

are always delicate up to the natural time of their

quitting it, however hardy they may be afterwards.

In warm climates starlings are not definite as to

the time at which they breed, and even in temperate
climates they have usually two broods in the year,

although the last one is not so numerous as the first.

As is the case with many other birds of the same

family, starlings are very serviceable in some situa-

tions, and as annoying in others. They feed upon
mollusca, larva, and ground insects of various kinds,

especially beetles ; and as these last are the great

destroyers of the roots of vegetables in the ground,
there are few birds, rooks excepted, which are of

more service in fields and meadows than the starlins:.

But, on the other hand, they are very annoying in

the vine countries in the autumn, where they assemble
in great numbers, and commit very serious depreda-
tions. As is the case with the crow tribe, the flesh

of the starlings is harsh and bitter ; but it is said to

improve greatly when they feed upon the grapes,

though that is rather a costly way of improving the

flesh of so small a bird. The bitterness is said to

reside chiefly in the skin and the tongue, so that,

when these are removed, the birds are palatable.

Starlings are birds of smooth flight, and do not pro-
ceed through the air by upward and downward leaps,
but glide away with an easy motion. Also, when

they are upon the ground, they run with considerable

rapidity, but do not leap, as is the case with the

thrushes and some others of the nearly allied genera.
There are several species of the genus, some of

which species are very numerous, and they occur in

both continents, but by some writers they have been
confounded with other genera of birds. The species
with which we are most familiar is

THE COMMON STARLING (S. vitlgarix). This bird

is between eight and nine inches in length, and

weighs about three ounces. The bill is nearly an
inch and a half long, bluish at the base, yellow at the

tip, and having the gape very much cleft ; the nostrils

have an anal projecting border of membrane ; the

upper parts are black, but with reflecting glosses,
which vary from green to purple, according to the

light in which they are seen; the green is most con-

spicuous in the coverts of the wings, the lower part
of the back, and the rump ; and the feathers on the
neck are long, and partially oval-shaped ; each fea-

ther on the upper part has a small triangular spot of

brownish grey toward its extremity, and these spots
are the "

stars
"
from which the name of the bird is

derived ; the quills and tail-feathers are blackish,
with ash-coloured borders ; and the under coverts of

the tail have broad borders of a whitish colour ; the

irides are hazel, and the feet brownish flesh colour.

The females and the young birds have the under part
scattered over with small whitish spots, and they
have the light coloured spots on the upper part of

larger size than they are upon the mature male birds.

The common starling is not a rare bird in most

parts of Europe, and it is partly migratory, partly not.

As British birds, they may be considered as rather

common, though they are not found in the drier and
more upland parts of the country. In the breeding
season they are distributed in pairs, and they build

their nests in the places and the manner that were
alluded to in speaking generally of the genus. In

winter, again, they assemble in flocks, and associate

freely with all the other birds that flock at that sea-

son of the year. At that time they collect upon the

low and humid grounds in the vicinity of the marshes,
and many of them leave the country. On the conti-

nent they are still more migratory, retiring to the

south in vast numbers as the cold sets in, and return-

ing again in the summer. When they flock they are

generally found in great numoers upon the humid

grounds, and they mingle freely with all the other

birds that come upon them. They also readily imi-

tate the cries of other birds ; and it is by no means

unlikely that their power of doing this is the prin-

cipal cause which, at first, led to their domestication,
or rather confinement, and the teaching of them to

articulate words. Many of those that pass the sum-
mer in Britain, and other northerly parts of Europe,
make their retreat to more southerly climates in the

winter, and those that remain flock to peculiar lo-

calities. They do riot follow the example of rooks,

magpies, and various other tribes, by coming upon
the cultivated fields, and near to the habitations of

men ; they resort to the low and fenny places, where

they seek their food by running about on the ground
during the day ; and, when ight begins to close in,

they collect for the night in the rushes, or other tall

withered herbage. Before they rest for the night

they perform a number of evolutions, flying round
and round the place ; but, whether their object in

doing so is to ascertain whether there is any enemy
there, is not known, although it is very probable.
The south of England is the part of the British

islands where they are most abundant, and there

they are often found in pigeon-houses, the inhabitants

of which they meet in the fields, and accompany them
home. They have sometimes been accused of eating
the eggs of pigeons, but this appears to have no

good foundation. At this time they are much more

conspicuous than they are during the summer, when

they live dispersedly in single pairs, and are so much
occupied in the rearing of their broods, that they are

but little seen. Their social propensities are, how-
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ever, strong at all times ; and, no sooner are their

broods able to shift for themselves, than they begin
to associate almost indiscriminately with all other

birds that may happen to be in the same locality.

Their'familiarity, their docility, and, above all, the

facility with which they can be made to articulate,

appear to have attracted the attention of mankind at

a very early period ; and the interest has been kept
up in all countries where the passion of bird-fancying
is a strong one. The Persian monarchs are said to

have employed them in the somewhat singular royal

sport of hawking for flies, which they catch in a mode
somewhat resembling that of the swallow tribes, only
not so elegant. In modern times they are not em-

ployed in this way, though many of them are kept
for the sake of their voices, and of the little tricks

which they learn to play. As already mentioned,

they must be taken very young if they are to be of

much value either for their song or their articulation ;

because if they are allowed to remain in the nest

even half the time that they are naturally there, they
acquire the chatter for which they are so conspicuous
in a state of nature, arid cannot get wholly rid of it

by any training to which they can be subjected.

Being taken so young, the rearing of them is attended
with a great deal of trouble. They must be kept
upon moss in a little box, and this moss must be

changed every day, the most perfect cleanliness being

necessary for their health. Delicate animal food is

given to them, generally sheep's heart cut into little

shreds (so as to resemble the young of the earth-

worm, understood to be what their parents first feed

them with in the nest) is what is said to suit them best.

But after they are a little advanced, they acquire
their omnivorous habit, and can eat both animal and

vegetable matters, thoftgh they always give preference
to the former. Their aptness to imitate the sound of

words was not unknown to the ancients, for Pliny
alludes to the starlings which were trained for the

amusement of the young Caesars, as being capable
of articulating both Latin and Greek. They of course

have no more knowledge of language than those birds

which no art can make to articulate a single syllable ;

but there are few birds that can so accurately repeat u

long succession of varied sounds. It is mentioned
that when M. Gerardin visited his friend, M. Thirel,

in Paris, he was agreeably surprised and astonished

by hearing a starling articulate a dozen of consecutive

sentences, with the same precision as if they had
been spoken by some person in the next room ; and
when the bell rang for mass, the same bird called to

its mistress by name, "JVIadernoiselle, entendez-vous

la messe que Ton soune ? Prenez votre livre, et re venez

vite donner a manger a votre polisson :" Miss, don't

you hear the bell ring to mass ? Take your book, and
return quickly to feed your little wag. The same
bird whistled various airs in a clear and agreeable
manner, and with the most perfect musical accuracy.
In Britain the starling is but little regarded, except
as an object of curiosity ; and in that respect its

interest is not great, as the time of the people is,

generally speaking, too much occupied for their de-

voting much of it to the educating of birds. On the

continent it is somewhat different, and in the fenny

places there the birds are also sought after as articles

of food. They are particularly abundant in Holland ;

and, as they fly crowded, and wheel and return again
and again to the same spot, numbers of them may be

shot with very little labour on the part of the fowler.

The starling is found in all parts of Europe, and also

occasionally in Northern Africa. There appear to

be some varieties if not different, species, for there is

one mentioned as being found in Sardinia, which is

of a black colour without any spots ; and even the

common ones which are found in the same flock

are remarkable for the different tints of their general

plumage.
In the north and east of Asia there are some which

are probably entitled to rank as different species.

Among these may be mentioned the Daourian star-

ling (.S'. Daourica), which is considerably smaller

than the starling of Europe, being only six inches in

length. The upper part of the male is black with

purple reflections, and whitish margins to the quills ;

and the under part whitish-ash colour ; there is a

white stripe on each side of the head ; arid the bill

and feet are lead colour. Another species, the green
starling (S.viridis), is common in China. It is green
on the upper part, without any spots ; has the quills
with white shafts and margins ; a small crest of black

feathers on the top of the head ; and the bill and feet

reddish. Another species of the eastern continent

has been called the Cape starling (S. Capensis], though
it appears to be a native of India, rather than of

Southern Africa. Its general colour is blackish on
the upper part, and white on the under, with the

neck and throat deep black, though with reflections

of purple ; there is a small spot of reddish-white upon
each cheek, and a band of the same colour on the

back of the neck, and a small red spot between the

eye and the nostril ; the bill is yellow at the base and
black toward the tip ; and the feet are yellow with

black claws.

An Australian bird (Creadion pharoides), is some-
times classed with the starlings as the carunculated

starling (S. carunculatus'), from two orange-coloured
wattles, each almost a quarter of an inch long, which

are pendent, one from each angle of the gape. The

upper part of it is rusty black, and the rest of the

plumage pure black ; the bill is blue at the base, and

black at the tip, which last is also the colour of the

feet ; it is about an inch longer than the common

starling of Europe. There are various other varieties

named as occurring in different parts of the eastern

continent ; but they are in all probability only cli-

rnatal; and it has been remarked, that the warmer
the climate in which they are found, the deeper are

the colours, and the richer the reflected tints of the

plumage.
The Louisiana Starling (S. collaris], was described

by Gmelin as the great lark. It is a bird about nine

or ten inches in length. It is not confined to the part
of America from which it is named ; for it also oc-

curs in the United States and in Canada, but moves

southward in the winter, and collects in vast numbers

on the humid plains on the banks of the Lower Mis-

sissippi. It is indeed more exclusively a marsh or

meadow bird than the starling of Europe, and con-

fines itself to the open grounds near the rivers, never

perching on trees, as is the case with the starling of

Europe. They are much more numerous in the

central states of America in autumn than they are

at any other season of the year, as they then collect

from the north and flock ; whereas, in the breeding

time, they live much more dispersedly. They are

swift of foot, and nimble and ready on the wing.
When observed they take flight, but speedily squat
down in the cover of the bushes and tufts. They do
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not associate in such numerous flocks as the starlings

of Europe, though there are often many of them on

the same meadow. They have all more or less of a

social disposition toward each other, and also for the

other birds that resort to the same places ; but there

is a closer attachment between the members of small

parties which keep together and have their move-
ments in concert, and they appear to be the family
of the year. After they separate in pairs in the

spring, the male and female show a great deal of at-

tachment for each other, and both are very attached

and attentive to the young ones. Their nests are

placed in the cover of bushes, and the eggs vary from

five to seven in number. There is understood to be

only one brood in the year.
The colour on the upper part is much mottled and

broken by various spots and markings of black, brown,

red, and grey ; there is a whitish stripe down the

middle of the back of the neck, and a shorter and less

conspicuous one upon each side, which passes over

the eye ; the cheeks are grey ; the quills blackish,

with grey borders, and marked with shades of brown
across ; over the eyes and on the throat, the colour

is yellow ; but there are black mustachios, and a patch
of black upon the breast ; the lower part is yellowish
with dusky blackish spots, which are most numerous
on the lower part of the breast toward the great
black spot ; the under sides of the wings are yellow ;

and the under part of the tail is reddish with cross

bars of brown ; the bill is brown above and ash-

coloured below, and the feet are grey ; the length is

nine or ten inches.

SOUTH AMERICAN STARLING (S. militaris). In the

summer, which answers in point of time to our winter,

this bird is found as far to the south as the Falkland

Isles and the Straits of Magellan ; but at other times it

ranges nearer the equator, although we believe not

further to the north than the lower valley of La
Plata. It is rather smaller than the starling of North

America, and different in its colours ; and it is also

more of a vegetable feeder, coming in flocks upon
the cultivated grounds and eating the grain. The

upper part is brown with yellowish margins to the

feathers, and the under part is crimson, mottled with

black upon the flanks ; the scapular feathers are red,

and the quills and tail-feathers black ; each side of

the head is marked with awhile stripe from the gape
to the hinder part of the head; the tail is forked ; the

bill and feet are brown ; the females and young are

paler in the colours.

Like the starlings of North America, these are

ground birds, frequenting the open places, nestling in

tufts and bushes, and never taking up their abode in

the holes of rocks, or perching upon trees. They
have many of the characters of the starlings of the

eastern continent, and yet it is doubtful whether they

ought not to be formed into a separate genus or

subgenera.
Various other starlings have been named and de-

scribed by authors, chiefly from museum specimens,
the differences of which are only those of colour.

This is, in a great measure, the case with the green
one, which is said to be Chinese, and (here is aliver-

coloured one reported to be also of China, which
stands in the same predicament. Considered in them-
selves they are not very interesting birds ; and they
are so scattered about, and so roaming in their dispo-
sitions, that they are not very characteristic.

STATICE (Linnaeus). A genus of perennial
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herbs, mostly natives of the north of Europe. The
genus belongs to P/umbaginece, and some of the

species are called sea-lavender, and used as edgings
to flower borders.

STELLARIA (Linnaeus). Annual and perennial
herbs, mostly natives of Europe, and belonging to

CaryophyllecE. Several species are found in Britain,
where they are called stitchwort.

STENID^E (MacLeay). A family ofcoleopterous
insects, belonging to the sub-section Brachelytra
(which see), corresponding with Mannerheim's tribe

Stenides. The typical genus Stenus (Latreilie) is

distinguished by the large size of the eyes, the length
of the sub-cylindric body, the tarsi distinctly five-

jointed, and the very great length of the retractile

labium. Stephens describes nearly seventy species,
all of which are of small size, frequenting damp situ-

ations, as the margins of rivers, ponds, &c., especially
in grassy and sandy places. They are generally of a
black colour, but a few are ornamented with a red

spot on each elytron. The typical species is 5.

cicindcloides, so named from the analogy which it

exhibits with the CicindelcE, in the great size of the

eye?.
STENOCHILUS (Dr. R. Brown). A genus of

evergreen shrubs, natives of New Holland. The
flowers are didynamous, and the genus belongs to

MyoporincE.
STERCULIA (Linnaeus). A genus of fine orna-

mental trees and shrubs, chiefly natives of South-
eastern Asia ; the flowers are monoecious, and the

plants belong to Byttneriaccce. The species are very
various in appearance and character, and are easily

kept and propagated in our stoves or greenhouses.
The S. platariifolia is almost hardy ; several speci-
mens, in different parts of England, having survived

two or three severe winters.

STERNA (Tern). A numerous and rather inter-

esting genus of web-footed birds, which career over
the marshes and waters much in the same style as the

swallows do over the land, on which account they are

sometimes called sea-swallows. They are birds of

light weight, but clean and firmly made, with very
long and pointed wings and forked tails ; and the

freedom and rapidity of their motions give no small

interest to the waters they frequent.
Their general characters as a genus are : the bill

as long as the head or longer, straight, compressed,
grooved at the sides, and sharp and cutting at the

tip ; but there are some species in which it approaches
in form to that of the gulls. The mandibles are of

equal length, and the upper one is bent for some
dislance near the tip, against which the point of the

under one acts as in the petrels, and other birds which

gather their food on the wing over the sea. They in

fact take up the pasture of the margin of the waters,
where the gulls leave it, as these are met by the

petrels which are still farther to seaward. The nos-

trils are near the middle of the length of the bill, and

pierced through and through. The feet are short

and weak, and naked of feathers to some distance

above the tarsal joint?. The three front toes are

webbed with a notched membrane, and the hind one
is free, and the claws are small and crooked. The
birds can walk, and they can also swim ; but neither

of these is their principal motion, or that upon which

they depend in the search of their food. The wings
are always very long, extending beyond the tail when

closed, and the first quill
is the longest. The tail is

ZZ



STERNA.
more or less forked. Indeed, were it not that they
are water-birds and the swallows are land ones, they
resemble these in very many particulars. Their

voices even have some resemblance to those of the

swallows, by sharp hissing screeches.

The style in which the terns twitch down to seize

the small fishes and fry that are near the surface of

the water is often very splendid ; and one knows not

whether most to admire, their rapidity of flight or

their facility of descent, just to tip the surface of the

water, and instantly again to ascend and be on the

wing. How they can see with such unerring certainty,

and change their motion so instantaneously from the

forward rush of the wing to an absolutely perpendi-
cular descent, as if it were a stone or piece of lead

falling, is a matter which we cannot very well explain
or even understand ; but that they do it is certain,

and as vision is the only sense that they can have to

guide them, their powers in this respect must be

wonderful. Taking them in the average of their

species, they are not so much sea-birds as they are

birds of the marshes near the sea, and the lower parts

of the valleys of the great rivers that are occasionally
flooded. Some of them are found upon the inland

waters, or at all events upon the land-locked seas, and

the rivers that flow into these. In the spring they
come to the shores in considerable bands ;

but they

generally disperse themselves in single pairs in the

breeding season. In winter they are more upon the

flooded grounds.
The birds are so rapid in their motions, and the

habits of some of them are so little known, that it is

not possible to give a general account of their man-

ners that is sufficiently clear. In respect of their

habits they might perhaps admit of division into four

sections, though there are no structural differences

sufficiently marked for giving these much interest in

a systematic arrangement. The first of these divisions

might include the species which, especially in the

breeding season, find their food chiefly by fishing in

the inland waters, and thus keep near the margins.
A second division are more discursive over the sur-

face of those waters, and their food is less known.

A third division breed in the marshes, and live upon
insects, spiders, and other little creatures which they

capture when on the wing, as well as upon fish.

The fourth division are more of sea birds, and deposit
their eggs on the sands and flats, and especially on

the small islets near the shores and in the estuaries of

the rivers. Those of the last division are the charac-

teristic ones of the BrilL-h islands ;
for our inland

waters are not ample enough, or the lower parts of

our rivers sufficiently flooded, to afford scope for the

others. The countries which lie toward the Black

Sea and the Caspian, and the marshy banks of the

rivers that fall into those seas, especially the Danube,
are the great haunts of the terns on the eastern con-

tinent ; but there are also many on the American
marshes. The fact is, that their wings are so ready
and so powerful, that a flight of a few hundred miles

is with them a matter of but small effort. The haunts

of the marsh ones are both difficult and disagreeable
to explore, so that we are not so well acquainted with

their habits as it would be desirable to be with those

of birds of so much energy of character. But our

notice of them must be brief, and we must in a great
measure confine it to those which are generally or

occasionally found in the British islands, or upon
their shore?,

THE GULL-BILIED TERN (S. Anglica). The epithet

Anglica, or English, is very inappropriately applied
to this one, inasmuch as it is really not an English
bird, and occurs in our part of the world only as a

very rare straggler. The proper habitat is the east

of Europe, especially the marshes of Hungary, and
the countries below that on the Danube ; but it ranges

considerably both to the eastward and the westward ;

and seasonally it is found by the marshy or flooded

places near the rivers that fall into the Caspian and

the lake of Aral. This tern of the central marshes

of the eastern continent is a much more heavy bird,

and slower in its motions, than the terns with which

we are more familiar on our own shores ; and in its

general make, as well as in the form of its bill, it has

no slight resemblance to those gulls which breed in

the marshes. Indeed there is one of the gulls which

inhabits nearly the same locality ; and probably the

two perform the office of scavengers together. It is

not a little curious that, though this species is by no

means rare in the east of Europe, the first notice of

it by naturalists should have been by the late Colonel

Montagu, from a specimen found in England ; and

thus its introduction to natural history is English,

though the bird itself is really a foreigner.
This tern is a bird of considerable size, and well

winged, though, as we have said, rather a heavy flyer.

The extent of the wings from tip to tip is about thirty-

four inches, or half a foot more than double the length
of the body. The bill is very strong and of a dark

colour, and has a projecting angle at the middle ol

the lower mandible the same as in the gulls, and the

tip is also formed in a similar manner. From the

similarity in form there is every reason to infer a

similarity of office, and that the tern is alternately a

fisher and a scavenger as circumstances may require,

In the summer plumage the head and neck are black,

and the upper parts greyish white, with the shafts ol

the quills and tail-feathers pure white. A streak

from the gape to the eye, and all the under part ol

the body, are also white. In winter the head and

neck become nearly white ; but the black is restored

in the spring moult. The tail is forked, and the

closed wings extend at least two inches beyond the

tip of it. The nest is formed in a tuft or bush by
the side of the marsh from which the bird procures
its food, or on a hummock within the marsh, if there

happens to be one adapted for the purpose. Tht
nest is constructed wholly of dry vegetable fibres

and the eggs are four in number, of a greenish-olive

colour, and marked with brown spots.
THE CASPIAN TERN (S. Cftspia) is another specie!

of the central marshes of the eastern continent, and

as its name implies, a more easterly inhabitant than

the other marsh tern. On the Caspian it is verj
abundant ; and, though one of the large and heavj

terns, it sometimes, although not very frequently

straggles into England, the place where it is mosl

likely to visit being the east coast of Norfolk.

In its summer plumage the upper parts of this spe-

cies, with the exception of the head and neck, are

ash colour, and the under parts white. The head

and neck are deep black, the feathers on the laltei

being long and silky. In winter it is supposed thai

the black fades as it does in the preceding species
but the habits and the breeding place of this one a

little known. It is in the winter plumage that a few

specimens of this bird have straggled into England
In that state the front and part of the head are white
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while all the rest of the upper part is bluish ash, with

the exception of the wing-coverts, which are brownish

with cross bars of black and white. The quills of the

wings and all the under parts of the body are, at this

season, pure white ; the feet are black, and the bill is

vermilion red. Whether these are the winter colours

which the birds uniformly assume in those places
where they are numerous and native, has not been

ascertained ; but it is probable that they are. When
full-grown, there is not understood to be much differ-

ence in the appearance of the sexes, either in the

summer or the winter ; but the young birds have

those parts which are ash-coloured in the adults

mottled with black,

THE SANDWICH TERN (S. Boysii). This is a spe-
cies of the principal habitat of which there is not

much known, the chief notice that we have of it being
as rather a rare bird on the south-east coasts of Eng-
land, though it is probable that it breeds there, not,

however, in any considerable numbers. It is a bird

of a foot and a half in length, and about two feet nine

inches in the extent of the wings from tip to tip.

The back and the coverts of the wings are grey ; the

principal quills have the shafts and inner webs white,

and the outer webs mottled with small dots of black.

The top of the head, as far down on the sides as the

eyes, and backward to the nape, is black. The under

parts are white, with a blush of rosy colour on the

fore-neck and breast, which vanishes in the w inter, at

which time the head also becomes more or less

mottled with white, or white altogether.
This species is usually found upon marshy places

near the sea, and it is particularly abundant in Hol-

land, and along the low shores of Germany. Its

chief subsistence is small fishes, which it captures
with great ease and readiness while driving about on
the wing. It is not found at any distance inland, or

far out at sea.

THE LESSER TERN (S. minuta). This bird is very

generally distributed over the temperate and the cold

parts of the northern hemisphere ; but in the eastern

continent and in America, the long dreary beaches

of sand or shingle are the places over which it is

usually found ; andjt adds considerably to the inter-

est'of places that, have not very much to recommend
them, by the rapidity of its movements and the plain-
tive wailings of its voice. It is between eight and
nine inches in length, and more than a foot and a

halt' in the stretch of the wings. The upper parts of

the body, the wings, and the tail, are pale grey; the

quills of the wings being a darker shade of the same
colour. The top of the head, the hind head, and a

streuk from the gape to the eye, are black, and the

forehead and all the under parts of the body pure
white. The young birds are, however, very differently
coloured from the ad'ults, so that they are liable to be

mistaken for another species. The head is then

mottled with black and grey ; the back with grey and

yellowish white. The tail in the young state is very
little forked.

These birds remain on the beaches all the year
round, though they are more scattered in line in the

winter, and collect into parties, on the grounds best

adapted for their breeding, in the summer. The

breeding time, for it cannot be called a nesting time

with them, is during the warmest time of the year.
The eggs are placed on the bare ground among the

pebbles of the shingle, and it is probable that the

heat of the sun during the day assists in hatching

them ; for, even where there are a considerable number
of birds careering about on the wing, it is very rare
indeed that a female is started from her eggs, and
thus the birds afford no clue to such as seek for

them. During the night, however, it is understood
that the female sits, and that she sits also during the

day in case of rain. The eggs are only two, or at

most three, and they are placed in a little depression
of the sand or small gravel; they are pale brown,
and spotted over with dusky and ash-coloured
blotches.

Though this tern is far from rare on the sandy and

shingly margins of the sea, and also of the great inland
lakes of the eastern continent, it has nowhere been
so closely observed or so faithfully described as by
Wilson. It arrives, that is, collects upon the spots
favourable for breeding, on the coast of the American
States, about the end of April. It

" coasts along the

shores, and also over the pools in the salt maishes,
in search of prawns, of which it is particularly fond ;

ikOvcrs, suspended in the air fora few moments above
its prey, exactly in the same manner as some of our
small hawks, and dashes headlong down into the

water, generally seizing it with its bill, mounts in-

stantly to the same height, and moves slowly along
as before, eagerly examining the surface below.
About the 25th of May, or the beginning of June,
the female begins to lay. The eggs are dropped on
the dry and warm sand, the heat of which, during the

day, is fully sufficient for the purpose of incubation.
The heat is sometimes so great that one can scarcely
bear the hand in it for a few minutes without incon-
venience. The wonder would therefore be the greater
should the bird sit on her eggs during the day, when
her warmth is altogether unnecessary and perhaps
injurious, than that she should cover them only during
the damps of night and in wet and stormy weather."
From this Wilson draws the conclusion which

almost any one would have drawn at the time when
he wrote, namely,

" that the actions of birds are not
the effect of mere blind impulse, but of volition,

regulated by reason, depending- on various incidental

circumstances, to which their parental cares are ever
awake." Now that this tern is not guided by any-
thing that we call an impulse, either blind or not
blind, is perfectly true. A blind impulse is an attempt
to proceed in ignorance in a matter where knowledge
is absolutely necessary, while an impulse which is not

blind, or, as we may call it, a rational impulse, is one
in which the party proceeds upon a well-established

ground of experience. The bird cannot proceed in

either of these ways; for that which cannot acquire
experimental knowledge can never be said to be igno-
rant, for we are ignorant of nothing which is not

know-able, or to the right performance of which

experience would not be a certain guide if we were
in possession of that experience ; but the bird has no
need of experience. The young bird which never
saw an egg, performs her incubation in exactly the
same manner, and as perfectly free from mistake or

error, as the mother of a dozen of broods ; and it

would be just as vain to speak about an ignorant bird

blundering in its incubation, as to speak about an igno-
rant stone forgetting the way to fall after it were half

way down the pit or the precipice. It is much to

be regretted that even the very best books on the
natural history of animals are vitiated by the frequent
occurrence of this false philosophy, which instils the

very worst of errors often with the best intentions,
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Though there is no impulse on"the part of the tern

to this incubating only during the nipht and when
the weather is inclement, yet there is an obvious

purpose answered by it in nature, and this is the

proper lesson of wisdom for us to draw from it.

Where the tern breeds the pasture is rather a poor
one, and food, even for a small bird, cannot be ob-

tained without a good deal of labour. From the

smallness of the prey too, and the necessity of ranging
for it on the wing only, the clearest light is essential

for the feeding of the bird ; and those very circum-

stances of the locality which render it necessary that

the female tern should be abroad finding her food for

the greater part of the day, carry on the incubation

of her eggs without her assistance at the time, when
she is thus occupied.

Thus, when we take a proper view of this, we come
to the very same conclusion to which we are led in

every case in nature when we take it upon its own
evidence, and do not call in the aid of a gratuitous
sort of " inferior reason," which vitiates the whole

case. All the birds of bare and sandy places, from

the ostrich on the great inland desert to the tern on

the shingly beach of the sea, are under the same law,

though that law, as well as their own organisations
and habits, are varied so beautifully according to the

circumstances, that each is the best adapted for its

own locality. If the bird must, according to its

general habits and habitation, range the w hole day in

feeding, the eggs are always so placed as to be

hatched by the sun during that time ; but to give the

bird credit for plan and purpose in this matter would
not be less absurd than to give it credit for plan and

purpose for having adapted the structure of its body
to the place which it holds in creation. Indeed, if

we admit the one we eventually admit the other,
whether we avow it in so many words or not.

Wilson says that the eggs of the lesser tern in

America are generally four in number, while the

most careful of the British authorities say that they
are never more than three. This would not be a

ground for supposing a difference of species, because

the eggs of various birds are more numerous in

America than they are in the corresponding species
of Europe. This seems to arise from America being
better adapted for the bird. In the tern this is

remarkably the case, because there are many more
salt marshes and mud banks on the coasts of America
than on those of Europe. These eggs are very
similar in size, shape, and colour, to those that occur

in this country, and they are always placed higher
than the greatest high-water line. We must not

consider, however, that the bird studies their safety

any more than that she places them on the dry
surface, knowing that the sun will assist in hatching
them there. The birds are very clamorous, however,
when their breeding-ground is invaded. Wilson

says
"
During my whole stay, these birds flew in

crowds around me, and often within a few yards of

my head, squeaking like so many young pigs, which
their voice strikingly resembles. A humming bird,

that had accidentally strayed to the place, appeared
suddenly among this outrageous group, several of

whom darted eagerly at him ; but he shot like an

arrow from them, directing his flight straight toward

the ocean." The food of these birds is exclusively
animal insects, Crustacea, small mollusca, and all

the produce of the peculiar places to which they
resort. They feed on the wing, catching their prey

in the air, on the ground, or in the water ; but they
do not walk in search of it. They can range for a

long time, but they are often much exhausted, and
remain motionless on the ground for hours together.
Besides having more numerous broods, the American

species is about an inch longer than that of the

eastern continent.

AMERICAN MARSH TERN (5. aranea). This spe-
cies is about the same size as the gull-billed tern of

the eastern marshes, but it is a bird of different

character, more rapid on the wing, and with the bill

differently formed. The length of this species is

fourteen inches, and the stretch of the wings not less

than two feet ten inches ; the bill is rather stout,

much rounded on the culmen, and of a glossy black

colour ; the crown and nape are black, and the rest

of the upper part dull bluish white, with the shafts of

the quills and tail-feathers pure white ; the under

parts are pure white ; the tail is much forked, and
the closed wings extend two inches beyond it ; the

legs and feet are black ; the eggs are three or four

in number, of a greenish olive colour, spotted with

brown ; the young have the points of the feathers

on the upper part of the head white, but the basal

parts, as far as the black extends in the mature birds,

is dark coloured ; the feet are dusky orange, and
there are some mottlings on the tips and edges of the

primary quills.
Wilson found this species on the cold marshes,

where the eggs were deposited on the drift grass
without any formal nest. The principal food appeared
to be a large black spider, which is abundant in these

situations, and moves under the water as well as in

the air.

THE BLACK TERN (S. nigra) occurs in Britain,

but it is not a very common bird. Its breeding-

places are by the pools in the salt marshes, and the

nest is placed in the cover of reeds and other tall

aquatic herbage. It makes a nest, though a very
rude one, of dry leaves and other vegetable matter?.

In its dimensions it exceeds the lesser tern, though
not by a very great deal. In summer the upper part
of the body is bluish-ash, with the exception of a

small margin of white on the external feathers of the

tail ; and the nape, the chin, the throat, and all the

under parts, are greyish-back. The male is easily

distinguished at this season by a small white spot on
the chin, which is wanting in the female. In winter

all the colours of the under part fade to white, and
the colour on the back becomes much paler in the

tint. The webs of the feet are much more deeply
notched between the toes than those of the other

terns. The young have the upper part brown, with

the borders of the feathers paler than the rest.

During the breeding season these birds keep close in

the cover of the marsh vegetation ; but in the end of

summer, when their broods are matured, they di-

sperse along the line of the shores, the time of their

stay in the marshes being about three months. They
have been sometimes confounded with the common
tern, but they are a distinct species.
THE ROSEATE TERN (S. Doitgalii). This is a larger

species than the preceding, and its habits are less

those of a marsh bird, for it is found only by the sea,

and in the lower estuaries of the tidal rivers, espe-

cially where there are flat islets and long expanses
of shingle and sand, without being flooded at high
water. It is fifteen inches in length, but has the

wings much shorter in proportion than most of the
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others. The upper part is grey, with black or dusky
on the webs or some of the quills, but with all the

shafts white ; the head and nape are black, and all

the under parts white, with a rosy tint on the neck,
the breast, and the middle of the belly. The geo-
graphy of this bird is not very well known, but it is

supposed to be a bird of the colder latitudes. On the
shores of many parts of the Baltic, and also on those
of Denmark and Norway, it is said not to be uncom-
mon. In Britain it is rather a rare bird, and has
been usually seen in company with the common
tern.

THE COMMON TERN (S. hirundo). This is the

species which is best known, and the one which has,

by way of eminence, got the name of sea-swallow.
In the mature bird the upper part is pure ash-colour,
the cap on the crown of the head and nape black,
and all the rest white ; the feet and basal part of the
bill are red, and the tip of the bill black. The
length is about a foot. The young have the plumage
on the upper part mottled, and the chin, which is

white in the old birds, of a dusky colour ; the colour
of the tip of the bill varies in different individuals,
and the plumage changes with the season, and par-
tially also with the latitude. There is also a con-
siderable seasonal movement in the birds. They
resort to much more northerly places in the breeding
times, and more southward, again, in the winter ; and,
as they are found in different dresses in the two lo-

calities, they have been by some multiplied into

several species. They are very widely distributed
over most shores abutting on the north Atlantic ;

and they are found in abundance upon all parts of
the British shores that are adapted to their habits.

They leave the high rocks to the gulls, petrels, and
other birds, which, ranging over the surface of the

water, have also much more of a swimming habit
than the terns. But on the low shores, where there
is an accumulation of sand and shingle, and the bot-
tom is for a considerable way alternately exposed
and covered, there is sure to be abundance of them ;

and their rapid motions on the wing, and the shrilly
cries'which they utter, all tend to give them tha't

peculiar character which imparts so much interest to

the sea-birds, especially in lonely places. They de-

posit their eggs on the bare sand. On the British

shores these are seldom more than two in number ;

but on the shores of America they are generally
three another proof that it is more favourable for
beach and marsh birds than the eastern shores of the
Atlantic. The eggs, as is frequent with sea-birds,
are larger in proportion, of a dim yellow colour, and
mottled with spots of brown and dusky. The com-
mon terns depend more upon the waters for their

food than most others of the genus, for they live in

great part upon the fry of fishes, which they are very
expert at twitching out of the shallow water. During
the day the eggs are left by both birds, unless in case
of rain ; but they are far from abandoning them.
The birds are never at any great distance from the

eggs ; and the instant that any one approaches the

place, they are in a state of great excitement, and, by
their squeaking and wheeling about in the air, endea-
vour to draw the attention of the visiter, and keep up
their motions and their voice around him, until they
have got him to a considerable distance. Indeed, if

one walks along for some distance where the beach is

favourable for them, he may have a guard of terns
the whole way ; for one pair hand over the traveller

to another, and he continues to get well scolded until

he is fairly out of the domain of the terns.

The young, when (hey break the shell, are not so

immediately fit for finding their own food as the

young of many other sea birds. A running bird,
and even a swimming one, requires little or no
attention from its parents, as the one can almost im-

mediately run about, and the other take to the water ;

but the development of wings upon which the bird
shall be borne when it is feeding is another matter ;

and no bird, as it comes out of the shell, is capable
of flight. Therefore, the terns have to be fed by the

parent birds until their own wings are fit for flight ;

and, as young birds are voracious in proportion to

the feathers that they have to produce, the terns

have a good deal of labour in feeding the young,
although the brood is so small. There is a sort of

progress in this feeding. While the birds are very
young, the old ones divide the food for them, and

put it into their bills. After they have grown a

little, they twitch it into the mouth of the young,
without pausing, on the wing ; and when they are

nearly fledged, the old ones simply drop the food
for them, and leave them to pick it up while they go
in quest of more. Soon after this the young are able

to rise on the wing, and find their own food, and then
the labours of the old birds are at an end for the

season. Thus we find that there is rib deviation from
the general law of nature even here. Every thing in

nature, as well as in art, is a production ; and the

law is general, that the labour which the production
demands is in proportion to the value of that produc-
tion. A wing is a far more nice instrument than a

walking or swimming foot ; and when it is required
as a principal organ in any bird, the parents of that

bird must undergo a more severe and more protracted
labour.

The very same principle holds in human labour ;

for, if there is to be additional value in any thing,
there must be additional labour in the making or pro-
duction of it. This is true not only of those fictitious

grounds upon which things are often valued, but also

upon the score of absolute intrinsic worth. There
are circumstances which render the cases not quite

parallel. For instance, there are different degrees of

knowledge and dexterity in human workers, and
these so far affect the results of their labours, that

the actual time and labour which the producer ex-

pends upon it are not measures of the intrinsic value

of a human production. But in nature there is no
difference of knowledge and dexterity in the pro-
ducer, all being alike, and everywhere perfect : and
therefore natural productions are entirely free from
the uncertain and indeterminate element which affects

the productions of human labour. This being the

case, the operation for we cannot properly call it

labour and the production, are always in exact pro-

portion to each other ; and this is the ultimate stand-

ard of perfection to which the labour of man should

be made to approximate as nearly as possible,

although it is one which, in the nature of things,
never can be reached. When we say that any one

production of nature has a certain degree of value or

perfection which another does not possess, we only
state, in other words, (hat a greater number of

opposing causes have been overcome in the produc-
tion of it ; and as, in nature as well as in art. the only
means of overcoming is by the greater being mtide

to act upon the less, the producing energies must be
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more exerted in proportion as they overcome a

greater opposition. This case of the wings of birds

is quite in point, and it is a perfectly general one. It

is one, too, which conveys a great deal of useful in-

formation, by teaching us that there is
" no royal road"

to the accomplishment of anything ; but that the

best and the only way to make sure of success is to

make ourselves acquainted with all the difficulties

and the means by which they may be overcome.

There is no retreat in which we can lay so sure a foun-

dation for knowledge of this kind as the school of

nature, and there is no department of nature more

instructive or more pleasing in this respect than the

birds, especially those birds which have their place
and office in nature clearly marked out, and are ener-

getic and open to our observation in their working.
The terns are, in an especial manner, birds of this

instructive character. Their place in nature is a

very peculiar one, and their labours are exceedingly
severe. They are also admirably shaped and or-

ganised for this labour. Their bodies are of the very
best form for rapid motion in the air. Their strength

and weight are concentrated in the wings ; and as

the feet have a very secondary function to perform,

they are small, and the muscles attached to them are

very feeble. The plumage of the terns is remarkable

for the compactness of its structure and the smooth-

ness of its surface ; and it is less disordered by wind

or rain, or by collision with solids, than that of most

birds. Their muscular fibres, too, are remarkably

tough and strong, and they are but little loaded with

fat, or with superfluous matter of any kind. These

circumstances render them of comparatively little

value to man as food indeed, we may say of no

value, for there is little flesh upon the birds, and the

little that there is, is of a very unpalatable nature.

Thus formed, they are sent forth to find their food

in places where no other bird, or other vertebrated

animal, could by possibility live. Even in those

places which they frequent there is, however, a

surplus of the production of life, and that surplus

requires regulation as well as the surplus of the most

fertile places, Thus, when we look upon it with

anything like understanding, there is really as much

perfection
in the adaptation of the tern to the barren

atrand as in that of the ox to the meadow.

STERNBERGIA (Kitaibel). A genus of bulbs,

belonging to Amaryllidecs, natives of the South of

Europe. They do very well on warm borders in this

country.
STERNOXI (Latreille). A sectional name given

to the two serricorn coleopterous families Buprestida:

and ElateridtE, in consequence of their both agreeing

in possessing a more or less acute and produced point

at the posterior part of the prosternum, which in the

latter family is employed as an instrument for en-

abling the insects to recover their ordinary position

when laid upon their backs. In the Buprestidcs this

point is broader, and is not employed in this manner.

STEVIA (Cavanille). A genus of Mexican pe-

rennial herbs, belonging to Composite. The species

are nearly hardy, but liable to be destroyed by severe

frost.

STILLINGIA (Linnaeus). A genus of herbs,

shrubs, and trees, natives of North America and

India. The flowers are monoecious, and the plants

belong to Euphorbiacece.
In the greenhouse, the

species if potted in light rich soil thrive well, and are

easily propagated by cuttings.

STIPA (Linnaeus). A genus belonging to the

Gramincte, commonly called feather-grass, and ad-

mitted into flower gardens as ornamental.

STOCK. A well known flower-garden favourite,

the Mathiola incana of Dr. R. Brown. There are many
cultivated varieties, as the ten-week, which is an an-

nual, the Brompton, &c., all highly prized for the .

beauty and fragrance of their flowers.

STCEBE (Linnaeus). A genus of undershrubs

from the Cape of Good Hope, belonging to Com-

posite. The species thrive in any light rich soil, and

may be propagated by cuttings, but are plants of no

great beauty.
STOMAPODA (Latreille). An order of mala-

ostracous podophthalmous Crustacea, of small extent

jut very singular structure, which both, as regards
the variations of organisation itself, and the curious

analogies clearly exhibited with other and distant

:ribes of animals, renders this a very interesting group.
The branchiae are not affixed at the sides of the thorax,

and placed in a particular cavity prepared for them, as

in the crabs and lobsters, but where there exists par-
ticular organs of respiration, they are found under the

Form of membranous ciliae, attached to the sub-abdo-

minal appendages. These animals have the teguments
slender and transparent, and not of that firm con-

sistence which is found in the lobster. The carapax
or shell is often divided into two parts, one bearing-

the 1

eyes and antennae, the other the appendages of

the mouth and the thoracic legs'; in other groups it

is formed of a single piece, and exposes a certain

number of the terminal thoracic segments ; the abdo-

men is in general very much developed, and always

composed of seven joints ; the eyes are affixed upon
movable footstalks, the internal antennae are always
terminated by two or three filaments, the organs of

the mouth are formed nearly as in the Decapods

(lobsters, &c.), but the foot-jaws have the form of

large claw-like legs, those of the second pair (or first

pair of leg-like organs) very often much larger than

the other legs, and used in prehension ; the two legs
of the first pair have the same form as the foot-jaw?,

the others are either filiform and furnished with a

lateral appendage or rudimental ; each of the five

basal abdominal segments is provided with a pair of

false swimming-legs, like those of the Macrura, the

sixth segment having on each side an appendage ter-

minated by two plates, forming, with the seventh

abdominal segment, an apparatus for swimming.
These Crustacea are essentially marine, and die as

soon as they are taken out of the water ; they are

generally natives of tropical seas, not extending

beyond the temperate zones. Their economy is not

yet ascertained, but it is evident that those which are

provided with claws (Squilla) employ them in seizing
their prey, in the same manner as the orthopterous
insects forming the genus Mantis. These species

generally frequent very deep water, but others, desti-

tute of swimming apparatus, and the body very broad

and slender, are generally found at the surface of the

ocean, where they float about with very little indivi-

dual motion.

There are two sections, or rather families, in this

order, named Unipeltata and Sipeltata, having respec-

tively for their types the genera Squilla and Phyllo-
soma (which see).
STOMOXYS (Geoffroy). A genus of dipterous

insects, generally placed in the family Conopidte, but

more properly in that of Muscidce, having the pro-
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boscis porrected, elbowed near 'the base, and very
slender, its point being advanced in repose as well as

in action ; the antennae obtuse at the tips, with a

terminal seta, hairy above ; abdomen four-jointed,
with the balancers covered by a double alulet. These
are small flies which frequent the windows of our

apartments in damp summer or autumn weather,

greatly resembling the common house-fly, but being
of a rather broader shape, and at once distinguished

by the porrected proboscis, with which they inflict

severe wounds, especially upon our legs, which they
seem to prefer, their proboscis penetrating through
our clothes without difficulty. They are also found

in the fields or woods ; and from the circumstance of

their being most abundant in autumn, it has been a

common saying amongst persons not aware of the

difference of species, that the house-flies sting in the

autumn. The type of the genus (of which there are

several species), is the Conops calcitram of Linnaeus.

Other species are named, St. stimulant, irritant, and

pungens, from their irritating powers.
STRATIOMID^E (Le^ach). A family of di-

pterous insects, belonging to the division Brachocera,

Macquart (see DIPTERA), having the antennae appa-
rently three-jointed; but the third joint, on examin-

ation, is found to consist, exclusive of the terminal

style or bristle, of five articulations ; this style or

bristle is found in nearly all the species. The wings
are laid upon each other in a horizontal position
when at rest, with a small central cell from which
several indistinct nerves radiate to the posterior mar-

gin of the wing ; the scutellum is often spiried, the

legs simple, and the rostrum small. These are gene-

rally inactive flies, found in damp situations, but

occasionally handsomely variegated in their colours.

The genera are Stratiomys, Odontomyia, Ephippium,
Oxycera, Nemotelus, Chrysochlora, Sargus, and Packi/-

gaster (Vappo, Latreille), together with several others

recently described by M. Macquart in the Suites a

Buffon. The typical genus Stratiomys is distinguished

by having the antennae much longer than the head,
the basal jxjint long, and the terminal joints forming
a fusiform mass ; the front of the head is not produced
into a rostrum, the antennas inserted on the forehead,
and the scutellum spined.

Figures representing the transformations of Stra-

tiomy's Chamceleon will be found in the article INSECT

(vol. ii., p. 840, figs. 38, 39, 40), fig. 38 representing
the larva, in which the three terminal segments of

the body are much elongated and very slender, and
terminated by a considerable number of feathered

filaments arranged in a star. The head is small,

oblong, and scaly, with a number of minute curved
hooks and other instruments, which serve to create a

disturbance in the water in which these larvae reside.

Respiration is effected in this larva by rising to the

surface of the water head downwards, its star-like

apparatus at the extremity of the body being ex-

tended to the surface, and having the effect of repel-

ling the fluid. In this manner the insect remains

suspended for a certain time, an orifice situated at the

base of the filaments giving passage to the entrance

of the air ; but when it is desirous of descending it

has the power of bringing the extremity of these fila-

ments together, enclosing at the same time a bubble
of air which it carries down to the bottom for its

future use, and which appears like a globule of liquid
silver. This larva does not shed its skin, but the

pupa state is assumed within this covering, which

becomes hard and rigid, the tail often, but accidentally,

being at an angle with the rest of the body. They
now float on the surface of the water, the pupa occu-

pying one extremity of the old envelope, out of

which the perfect insect makes its escape by making
a slit at the second segment ; it then stations itself

for a short time on its old case, its body hardens, and
it attains a full perfection. There are six British

species of this genus.
The characters and habits of the Sargus are given

in the article upon that genus ; the other genera do not

present any characters of interest suited for a work
like the present. The British species of this family
are described by Mr. Duncan in a recent number of

the Magazine of Zoology and Botany.
STRATIOTIS (Linnaeus). A genus of only one

species, viz., S. aliodes, a native of Britain, found in

ditches. It belongs to the natural aquatic order Hy-
drocharidaceas.

STRAVADIUM (Jussieu). A genus of tropical
ornamental trees, named Eugenia by Linnieus, and

Barringtonia by Roxburgh. They are natives of

Malaya ; the flowers are monadelphous, and belong
to the natural order Myrtaceae. Our imported plants
thrive in rich loam and moor-earth, and are propa-

gated by cuttings.
STRELITZIA (Hort. Kewensis). A fine genus

of herbaceous perennials, natives of South Africa,

belonging to the natural order Musacece. The .

augusta is a favourite stove plant, and also flowers in

the greenhouse with good management. It is in-

creased by suckers, and sometimes by seeds.

STREPSIPTERA(Kirby;RHipiPTKRA, Latreille;

RHIPIDOPTERA, Lamarck). An order of winged
insects established by Mr. Kirby for the reception of

a few insects of the most singular form and remark-
able habits. The name of the order is derived from
the Greek, and is in allusion to curious appendages
of small size which at first were regarded as attached

to the fore legs, and consequently as these legs are

prothoracic, and true fore wings are mesothoracic,
it was considered by Latreille that the former could
not be analogous to wings, and accordingly that

Mr. Kirby 's name of the order was inappropriate, in

lieu of which the name Rhipiptera was proposed in

allusion to the fan-like form of the real wings, which
are very large ; in shape like the quadrant of a circle,

and furnished with a few longitudinal nerves arranged
like the ribs of a fan. Subsequent discoveries have,
however, proved that the small twisted organs are

in reality mesothoracic, and consequently as truly

representations of the fore wings of butterflies, &c.,
as the elytra of beetles ; in some of which latter

(Atractocerut, Sitarut, &c.), these organs are nearly
as much reduced in size as the pseudelytra of the

Strepsiptera. The head of these insects is transverse

with large exposed eyes placed on footstalks, divided
into a small number of facets ; the mouth is of a

singular character, there being scarcely any appear-
ance of aperture ; there are also two slender and

pointed organs inserted widely apart, but crossing
each other, and a pair of large two-jointed palpi ; the

antennae are very extraordinary in their forms, being
generally furnished with an internal branch nearly as

long as the antenna itself; the prothorax and meso-
thorax are very short, forming only two narrow rings,
to each of which on the underside a pair of legs is

attached ; the mesothorax is very greatly developed
and divided by several oblique sutures ; the legs are
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short, slender, and compressed, with the tarsi fur-

nished with fleshy cushions, but destitute of claws ;

the two anterior pair of legs are close together, and
the posterior pair very far behind. The abdomen
is small and scarcely coriaceous ; it is cylindric, eight
or nine-jointed, and furnished with a recurved point.

These insects are of small size, and in the larva

state they are parasitic in the bodies of various spe-
cies of wild bees (Andrenidte), and wasps ( Vespidce}.
The order was first detected by Rossi, an Italian

entomologist, who discovered its habits, and formed
a genus for the reception of the species which he

discovered (Xenos vesparum, Rossi ; Xenos Rossii,

Kirby), but he regarded it as belonging to the order

Hymenoptera. Mr. Kirby having discovered another

species belonging to the same group, but to a distinct

genus in this country, and having received another

species from Professor Peck of America, investigated
the subject very minutely, and detailed the characters

of the order and its genera in an elaborate Memoir

published in the Linnsean Transactions. The fol-

lowing is Mr. Kirby's account of his discovery of

the English species, and as it is illustrative of the

habits of the insect, we shall quote it at length.

Having observed upon various species of Andrena
"
something that I took to be a kind of acarus, which

appeared to be immoveably fixed just at the inoscu-

lations of the dorsal segments of the abdomen, and at

length finding three or four upon a specimen of Me-
litta (Andrena) nigrocenea, I determined not to lose

the opportunity of taking one oft' to examine and
describe ; but what was my astonishment, when upon
my attempting to disengage it with a pin, I drew
forth from the body of the bee a white fleshy larva a

quarter of an inch in length, the head of which I had
mistaken for an acarus ! After I had examined one

specimen, I attempted to extract a second, and the

reader may imagine how greatly my astonishment

was increased, when, after I had drawn it out but a

little way, I saw its skin burst, and a head as black

as ink, with large staring eyes and antennae consisting
of two branches, break forth and move itself briskly
from side to side. It looked like a little imp of

darkness just emerged from the infernal regions. My
eagerness to set free from its confinement this ex-

traordinary animal may be easily conjectured. In-

deed, I was impatient to become better acquainted
with so singular a creature. When it was completely
disengaged, and I had secured it from making its

escape, I set myself to examine it as accurately as

possible, and I found, after careful enquiry, that I had

got a nondescript, whose very class [order] seemed
dubious." Monograph. Apum Angl. ii., 113.

Mr. Dale, who has been very successful in the dis-

cover}' of insects of this order, communicated the

following observations to Mr. Curtis, by whom they
were published in the British Entomology, fol. 226,

together with a beautiful illustration of Stylops Dalii

(fig. A, natural size ; B, magnified ; c, the andrena
with the heads of two of the larvae exposed between
the segments of the abdomen ; D, larva extracted and

magnified), a species named after the gentleman above

mentioned, and whose remarks are as follows :

"
Every specimen of Andrena barbilabris, I have

seen this year [1828?], from the 27th April to the

4th June, have contained larvae, pupae, or exuviaa of

Stylops, from one to three in each. On the 5th May,
I picked out one with a pin ; on the 7th another

rather immature, and caught one flying in the hot

sunshine over a quickset hedge in the garden j it

looked milk white on the wing, with a jet black body,
and totally unlike any thing else ; it flew with an un-

dulating or vacillating motion amongst the young
shoots, and I could not catch it till it settled on one,

when it'ran up and down, its wings in motion and

malting a considerable buzz or hum nearly as loud as

a Sesia ; it twisted about its rather long tail, and
turned it up like a Staphylinus. I put it under a

glass and placed it in the sun ; it became quite furious

in its confinement, and never ceased running about for

two hours. The elytra or processes were kept in

quick vibration as well as the wings ; it buzzed against
the sides of the glass with its head touching it, and
tumbled about on its back. By putting two bees

(Andrena labialis] under a glass in the sun, two

Stylops were produced ; the bees seemed unea?y
and went up towards them, but evidently with cau-

tion as if to fight, and moving their antennae towards

them retreated. I once thought the bee attempted
to seize it ; but the oddest thing was to see the Sty-

lops get on the body of the bee and ride about, the

latter using every effort to throw his rider. A large
hole is left in the tail of the bee where the Styles
escapes, which closes up after a time. I have found

five species of Andrena infested. When off the bee

the Stylops kept its wings still and half erect."

From the recorded observations of Jurine, it is

evident that the pupa state of these insects corre-

sponds with that of many Diptera in being coarctate,

that is, enclosed in the skin of the larva ; it also ap-

pears probable that it is not until the larva is full-

grown, that it protrudes its head out of the body and

between the abdominal rings of the bee ; but there

are still many questions relative to the natural history
of these singular creatures, which still remain unas-

certained. Some curious speculations naturally arise

from the remarkable fact observed by Mr. Pickering,
of which the details are published in the last part of

the Transactions of the Entomological Society, and

by whom an Andrena was found in the winged state

in its cell under ground at the end of the month of

December (which had evidently only recently quit-

ted the pupa state), and from the abdomen of which

he extracted a perfect species of Stylops (S. Spencii),

as well as a specimen of the larva. The following

queries are suggested by Mr. Pickering as embracing
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points in the economy of the Strepsiptera, respecting
which information or confirmation is required.

1. What are the sexual distinctions in these

insects ?

2. In what manner and at what period of the year
does the fecundation of the female take place?

3. At what period of the year are the eggs de-

posited ?

4. Are they deposited separately in the cell of the

wasp or bee, or are they laid in the eggs of those

insects, or within the larva, pupa, or perfect insect?

5. How long do they remain unhatched, and do

they lie in that state until the larva of the insect

attacked has attained its full-growth, or assumed the

pupa state ?

6. How long do the larvae of the Slrepsiptera re-

main in that state ? Do they cast their skins ? In

what manner do they feed ?

7. How long do they remain in the pupa state ?

8. Do these parasites render abortive the female

Hymenoptera, in the bodies of which they are reared ?

9. Do the sexes appear simultaneously ?

10. Do the perfect Strepsiptera take any nourish-

ment ?

1 1 . Of what use are those acute organs, termed
mandibles and the two-jointed palpi?

1-2. What genera of bees are attacked in this

country ?

This order consists at present of only four genera,
but it is not at all improbable, that when the minute

insects of other countries have been carefully col-

lected, others equally interesting will be discovered ;

indeed, North America and the island of Mauritius

have already furnished species of the order.

The genus Xenos is distinguished by having both

the branches of the antennae inarticulate. It com-

prises two species, one found in Europe infesting the

bod}'- of the Polistcs Gallica (one of the social wasps),
and the other Xenos Peckii above noticed.

In the genus Stylops the outer branch of the an-

tennae is flattened and tri-articulate. This genus
comprises several British species, and appears con-
fined to the genus Andrenn.

The genus Elcnchus has the antennae similarly
jointed, but very long and slender, and the eyes
scarcely pedunculaled. Type Stylops tenuicornis of

Kirby. Elenchus Templetonii Westro. was discovered
at the Mauritius by Mr. Templeton.

The genus Halictophagus, so named from being
supposed to be parasitic upon the genus of bees

Ha/ictus, has the antennae internally furnished with
four branches. A single individual of H. Curtisii was
taken by Mr. Dale near Lulworth Cove.Dorsetshire,

by brushing long coarse grass and thistles into a net.

STREPSILAS Turnstone. A very interesting

genus of shore birds, belonging to the longirostral

family of Cuvier's Echassiers. They have a habit

different from that of any other birds which are met
with on the shores, numerous and varied as the inha-

bitants and visitants of them are. In the arrangement
of Linnaeus they were classed along with various

other birds in the genus Tringa (see TRINGA) ; but

they have very properly been made a distinct genus
by more recent naturalists.

The generic characters are : the bill of mean length,
in the form of a lengthened cone, bent at the point,

straight in the greater part of its length, but very

slightly turned up at the point ; very strong, with the
crest flattened, and the point truncated ; the nostrils

lateral, pierced longitudinally near the base of the

bill, and half closed by a membrane ; the feet of mean
length, naked a little way above the tarsal joints,
with three toes to the front and one to the rear, the
front ones united at their bases by a very short mem-
brane, and the hind one articulated upon the tarsus

higher up than the others ; the wings pointed, the
first quill being the longest.
The principal habit of these birds which distinguishes

them from all their neighbours on the beaches, is

that after which they are named, and which is a very
expressive one, for they literally turn over stones,
when the tide is back, for the sake of the small ani-

mals that lurk under them. But they are not con-
fined to the turning over of stones, but turn sea-sand,
and all other substances below which the small ani-

mals of the beach hide themselves, if their strength
is able to perform the task. They do not bore in the

sludge as is the case with the longer and more flexi-

ble-billed members of the family, neither does it

appear that they range the beaches to fish up little

animals that are at large upon the surface, as is done

by the Tringas and some of the others, with which
the turnstones were formerly associated in the same

genus. They
"
stick to their vocation," and although

their labour appears to be more severe than that of

many of their neighbours, they are specially adapted
for it, and so they perform it. They are one of the

most striking instances we have of the endless re-

sources which are displayed in the animal kingdom,
accomplished too by very simple means. There is

nothing strikingly remarkable in the bill of the turn-

stone. It is a slant bill, without being in the least

heavy or loaded ; it is strongly set on the rounded
outline of the head ; the point is very hard, and the

basal point a little flexible ; and it has a bend up-
wards, so slight that it is just barely perceptible. All

these little circumstances, which one who knew no-

thing of the habits of the bird, would be apt to pass
over as indicating little or nothing, appear, however,
to produce the very best form of a bill for turning over

the pebbles on the beach, and seizing whatever may
be disclosed by the operation. We say that this is

the best form of a bill for the labour for which it is

intended, and we may say so with the utmost con-

fidence, because it is the one which Nature has made
for the purpose, and it is unique, as there is only one

species of turnstone. We are therefore constrained

to admit that this must be the very best form of an
instrument for turning stones ; that is, the one that

can accomplish the work with the least exertion of

muscular energy ; and, therefore, if we could fully

understand the mechanism and the working of this

bill, we should have a solution of a problem of no
small practical utility in some of the mechanical

arts.

As we have said, there is only one known species
of turnstone, and this one is scattered over the shores

of very many parts of the world, but not in great
numbers any where, and only on particular spots.
The dry shingle where the turnstones have their

nests, and also the oozy and sludgy places where the

pebbles are partially imbedded in the mud, are

avoided by the turnstone, a beach where the ground

equally has some consistency, but not such as to

remain very wet, with little stones scattered about, is

what this bird chooses ; and as it does not invade

the pasture of any other bird, so there is not any
that invades its pasture, even although other birds



780 STREPSILAS.
should feed within a very short distance of it. There
are few birds so widely and so thinly scattered as the

turnstones, and few that preserve nearly the same
identical appearance and character in all the locali-

ties in which they are found. The raven is almost the

only other one which is so perfectly a cosmopolite,
and the same and equally at home in every part of the

world in which it is found. It is also a very ranging
bird, and perhaps there is hardly a locality in which it

is resident the whole year round, nor are there any
where it makes its appearance as a mere straggler
at a distance from the ground for which it is best

adapted.
THE COLLARED TURNSTONE (S. collaris) is the

only known species of this bird, though on account

of the difference between the plumage of the old and
the young, and also of the seasonal changes, that one
has been sometimes described as two. It is a bird

of about eight inches and a half or nine inches in

length, with the tail rather short and a little rounded,
and the points of the wings when closed reaching

beyond it. In its plumage it is rather a handsome
bird ; the upper parts are bright maroon-red, irregu-

larly clouded over with huge black spots ; the top of

the head is reddish-white, streaked with black ; the

forehead, cheeks, a large collar, part of the back, the

middle of the breast, and the under parts are pure
white ; a black band passes over the front before the

eyes, and divides into two parts, one of which extends

to the gape and the other down the side of the neck,

becoming broader as it descends, and forming a large

gorget on the lower neck and breast ; there is a large
band of brown on the rump ; the external margins of

the tail are white ; the feet yellowish-orange, and the

bill black. The colours of the female are nearly the

same in their distribution, but they are paler in the

tint. The young of the first year are very differently

marked, being without even a trace of black or red ;

the upper parts are dark brown, with margins of pale

yellowish to the feathers ; the head and neck are dull

ash-colour, streaked with black ; the sides of the

head and neck grey, mottled with white ; the throat

and foreneck whitish ; the sides of the breasts brown,
with white margins to the feathers ; and the rest of

the under part white, with the exception of a broad

band of brown on the vent-feathers ; the bill is black-

ish, and the feet are reddish- yellow. The full plumage
of maturity is not acquired till the birds are two years
old ; and those of a year old are also different from

the young ; they have the collar and breast-plate

blackish, with white margins to the feathers ; the

cheeks whitish, dotted with black ; the top of the

head deep brown, with black spots ; and the back
mottled with black, and reddish ; there is also a large
white spot upon each side of the tail.

One need not wonder that a bird which varies so

much in its plumage, should have its history a little

confused ; and the confusion is evinced by the fact

that the movements of it at the different seasons,

even (regarding it as a British bird) are very imper-

fectly understood. In places near the south it ap-

pears only in the winter ; but it departs later and
comes earlier than many of our migrant birds ; so

that it is not absent above two or three of the very
hottest months of the year. That the birds which
remain till the summer has begun are the same indi-

viduals that return before it closes is not very likely ;

but still, the lingering delay and the early visiting are

so unlike what happens in most birds, that they ren-

der it probable that some of the turnstones at least

may breed in the country, although in what part of it

is not known. In the northern islands it is still more

puzzling ; for a few stragglers remain there all the

summer through, and yet the nest has not been found
there. They breed on the rocky islands which are
so numerous on the coast of Norway ; and probably
as far to the north as there is a trench clear of ice to

be found. They are birds of excellent wing, and

powerful muscles, and thus they are capable of

making a long journey in a single flight; but what
their actual rate and style of migratory motion, in the

distances to which they actually migrate, are, we have
no means of ascertaining. They appear in little

troops, but the migrations appear to be performed in

pairs ; and when even hundreds migrate in this

manner, they are- not readily observed. From
their limited numbers, and the late period to which

they remain, and the early! one at which they again

appear, it is by no means improbable that some of

them breed on the wilds, near those shores upon
which they are seen at so short a time both before

and after the breeding season. That their nests have
not been met with is no conclusive evidence against
their being there ; for there are parallel cases in the

dotterels and some of the snipes ; the former of which
must breed in thousands upon some parts of our wild

uplands ; and yet a single one is rarely seen on the

breeding ground, or during the breeding season. But
their history wants a good deal of investigation be-

fore we can speak positively concerning it.

North America is a country far better adapted to

the habits of the turnstone than any part of Europe ;

and accordingly the bird is much more common there

than it is with us. It is more of a regular migrant
in America than in Europe ; and there are facilities

for this in the situation of the country. A bird can

pass between the extreme north and the tropical re-

gions upon a line of almost unbroken beach, the

greater part of which abounds in rich pastures for

those birds. Thus the turnstone can proceed by very
easy stages, feeding as it proceeds, and not requiring
to be stationary at any time, except the breeding
season. They winter in the southern parts, visit the

middle states in April, and remain there two months,
and then remove farther to the north where they
breed, returning to the middle states about October,
and leaving them for the south when the cold weather
sets in. The movements of the turnstone on the

American coasts are thus very easily traced ; but

they depend of course upon the character of the sea-

sons there, which are not the same as the seasons in

Europe. In other respects there is, however, but

little difference between the birds in the two conti-

nents, in size, in colour, or in any other respect.

They are subject to the same changes with age and
with the seasons, and similar in all parts of their

economy. The situation of the nest is not fully as-

certained, as it has not been often enough seen for

that purpose. The eggs are said to be placed in a

very rude nest on the ground, to be in general four in

number, olive in the ground, with brown spots. It is

probable that they vary in colour, which is often

the case with the eggs of birds that are subject to va-

riations.

When the turnstones fly, they utter a querulous
sort of twittering note. They also often run about

with the wings half opened, and serving as balances

to the body ; but they do not run so swiftly as the
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tringas, and some other birds of the family which
find their food by ranging about over the surface,

and not by turning over the pebbles. These birds

are in motion on their feet for the greater part of

their time, and do not readily take the wing. The
turnstones again will often remain at the same spot for

a considerable time, stirring about the small pebbles
with the greatest assiduity. When they shift their

ground from one stony patch to another, they gene-

rally use the wing ; and thus they are more ready to

take the wing in case of alarm, than most of their

neighbours.
STREPTOPUS (Michaux). A genus of very

pretty herbaceous perennials, natives of Europe and
North America. The flowers are hexandrous, and
the plants belong to Smilaceee. The species affect a

light sandy soil, and are increased by division of the

root, or bv seeds.

STROPHANTHUS (De Candolle). A genus
of curious evergreen shrubs, natives of China and
Sierra Leone. The flowers are pentandrous, and the

genus belongs to Apvcyncee. These plants do well

with the ordinary stove management.
STRUMARI A (Jacquin). A genus of Cape bul-

bous plants, belonging to Amaryltidece. These bulbs

require to be planted in light sandy heath mould,
and watered only when growing.
STRUTHIOLA (Linnaeus). A genus of slender

growing shrubs, natives of the Cape of Good Hope.
The flowers are tetrandrous, and the genus belongs
to Thymclece. The different species do well in the

greenhouse, affect light peat-earthy soil, and are pro-

pasated by cuttings. .

STRYCHNEJ3. A small but remarkable natural

order of tropical trees, containing three genera, viz.,

Theophrcut*, Strychnot, and Fraereea. They are

allied to Apocynsae, and several of them are fright-

fully poisonous. The S. mix voinica, or ratsbane, is

well known ; it is not only fatal if introduced into the

stomach, but equally so if injected into an open
wound. The inflorescence of the order is terminal,

solitary or aggregate, racemose or paniculate, the

flowers regular, symmetrical, and united ; the calyx
is free, persistent, and five-cleft ; the corolla below
the germen, deciduous, five-cleft, and often with ap-

pendages in the throat, and contorted ; the stamens
are definite, five, rarely more or less, and seated on
the corolla, alternating, with its segments equal to

them in number, and opposite the lobes of the calyx ;

the filaments are mostly free in one subtype the

Apocynidce, and mostly connate in the Stapelida; ;

anthers two-celled, pollen granulate, the styles two,
and stigma simple. The species of the several genera
in our collections, especially the Theophrastas, are

fine showy plants, and succeed well with the ordinary
stove treatment. Cuttings not divested of their leaves

strike root readily in sand.

STUARTIA (Cavanille). A deciduous tree,

native of Virginia, bearing handsome monadelphous
flowers, and belonging to Tcrnstrcemiacece. This plant
is frequent in shrubberies, and is increased by layers
in peat-earth.
STYLIDE^E. A natural order, containing as yet

only one genus, viz., Stylidium, a native of New
Holland, of which there are several species, either

herbs or half shrubby plants.
"
They have pink-

coloured flowers, ornamented with glittering glands ;

their stamens are united in a column, which is ter-

minated by a sessile stigma, and which is irritable in

so high a degree, that if touched by a pin, it instantly
starts from its place with great elasticity." They are

propagated by seeds or cuttings, and require a moor-

earthy soil. The leaves are alternate, simple, and
entire, and without stipules ; the inflorescence is ter-

minal, and either solitary, spicate, or racemose ; the
tube of the calyx is attached to the germen, three-

parted, bilobiate or regular, and persistent ; the co-
rolla is synpetalous, with the limb variously cleft ;

the stamens are two filaments united with the stvle ;

the anthers one or two celled ; the style in one with
the filaments, and the stigma, which is simple or bifid,

is enclosed by the anthers.

STYLOPS 'Kirby). See STREPSIPTERA.
STYLOSANTHES (Swartz). A genus of herbs

and under shrubs, natives of South America, having
monadelphous flowers, and belonging to Leguniinosce.
The species require a light loamy soil, and are pro-

pagated by cuttings.
STYPHELIA (Dr. R. Brown). A genus of

evergreen shrubs from New South Wales, belonging
to Epacride<E. They are favourite greenhouse plants,
and succeed with the ordinary treatment of plants
from the same quarter.
STYPTANDRA (Dr. R. Brown). A genus of

herbaceous perennials, natives of New Holland, be-

longing to the sixth class of Linnsan botany, and to

the natural order Asphodeliete. These plants are nearly
hardy enough to bear our winter if planted in a warm
border, and allowed a little covering in hard frosts.

STYRACINE^E. A natural order containing
only two, but rather remarkable genera, viz., Styrax
and Halesia. The species, of which there are seven,
are elegant trees with white flowers, natives of North
America. The S. officinale affords the useful gum
imported into this country from Turkey ; and in this

country the Styrax arrives at a tree-like size, and is

one of the most odoriferous of plants, especially after

rain. The Halesia is the well-known snowdrop-tree,
a hardy inmate of our shrubberies. They are in-

creased by layers.

SUNDEW, is Drosera rotundifolia of Linnaeus, a
British plant found in bogs. The flowers are pen-
tandrous, and the genus gives a title to a natural

order, namely, Droseracece.

SUS The hog, or rather perhaps Suidte, the hog
family. A genus or group of pachydermatous mam-
malia, differing much, in most of their characters,
from all the rest of that very singular class ; they
have cloven feet, or only two fully developed toes,
the same as the greater part of the ruminating ani-

mals, and they are the only pachydermata that are
miscellaneous in their feeding, the others being exclu-

sively vegetable, and subsisting chiefly upon strong
and harsh vegetation, though most of them prefer
more delicate food if they can obtain it. The hogs
are also chiefly vegetable in their feeding, but they
prefer succulent vegetables, especially wild fruits and
roots, though, when other food fails, they can subsist

upon almost any kind ofgarbage.
The common characters of the group, which are,

of course, most descriptive of the hogs properly so

called, as being the typical and by far the most im-

portant division, are as follows : Four or six cutting
teeth in the upper jaw, and always six in the under;
two canines in each jaw, and twenty-four or twenty-
eight cheek teeth in all ; the lower incisors are

pointed obliquely upward and forward, and the upper
ones are conical, so that this part of the mouth is
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better adapted for tearing than for cutting ; the cheek

teeth are different in their character, none of them
are grinders, but the ones toward the front are par-

tially trenchant, and those toward the rear are more
tuberculous ; the canines, which are large in the

males only, continue growing during the whole life

of the animal, but they can scarcely be in any way
regarded as feeding instruments ; they grow|outwards
and upwards, and in the old animals, in which they

acquire much size and strength, they curve back-

wards at the points, and are very formidable weapons,
both on account of their uneven size and form, and

of the force and determination with which the animal

can use them ; the muzzle is lengthened into a snout,

which has a slight cartilaginous enlargement at the

end, is supported by a peculiar bone, capable of some

motion, and very abundantly supplied with nerves,

so that it is among the most essential parts of the

body. The toes are four, of which the two middle

ones only are sufficiently developed for being the

common points of support to the body in walking,
but the other two are more developed than the cor-

responding ones of the ruminating animals, and are

furnished with small and pointed hoofs. The two

principal toes have some lateral motion, and can be

brought together or separated, and where they are

far separated from each other the two small ones

come in contact with the ground, and the plant of the

foot is considerably enlarged. This structure of the

foot is, as we shall see, very well adapted to the

surfaces upon which the animals range when in a

state of nature. The females have twelve mamma;,
some pectoral and some ventral, and the litters of

young are numerous. The skin is thick, but soft

and pliable, capable of much extension, but not con-

stricting so tightly as that of many other mammalia.

The covering consists of stiff bristles, each of which

is formed of several small filaments firmly soldered

together, except at the points, where they are often

separated. Below this there is sometimes a sort of

coarse woolly hair ; but both parts of the covering

vary much w'ith the climate, and in the domesticated

ones with the kind, some being very smooth in the

coat, and others almost naked. They have a ten-

dency to accumulate under the skin a great quantity
of fat, which is popularly called lard, and is something
intermediate between the fat of other mammalia and

the blubber of the Celacea. In very hot countries

this fat does not accumulate in such quantity as in

colder climates, and very cold latitudes are not

favourable to the animals.

They occur in both continents ; but the American

ones are so different from those of the eastern conti-

nent that they require to be separated as a distinct

subgenus. They are of a much smaller size than the

eastern ones, but less useful to man, and more limited

in their distribution, being met with only in the humid

woods of the central parts of South America, to the

eastward of the Andes ; but in some parts of these

woods they are very numerous. In all places of the

world they are partial to humid places, fond of wal-

lowing in the mire, and of basking in the sun near the

margins of pools and streams.

In the eastern continent they are far more widely
distributed than in America ; but always more abun-

dant in the damp forests of tropical countries than

in higher latitudes. In Europe they occur in a wild

state, only in a few of the more wooded parts of the

centre and the south ; but they once appear to have

been much more general. For many years there

have been no wild hogs in any part of Britain, but

there are many traditional accounts of their former

abundance. In the forests of south-eastern Asia,
and the rich parts of Africa, they are more

plentiful ; and they are distributed to many remote
isles in the Pacific. In many places, however, it

is much more difficult to distinguish between wood

hogs which are natives and aborigines, and those

that have been introduced by the people, and have
been turned loose in the woods and multiplied
there, than it is in the case of many other animals.

Yet in the case of others there are instances in which
we should be very apt to regard introduced ani-

mals not only as aboriginal natives, but as the most

truly natural and characteristic of the country of any
animals that are to be met with there. This is re-

markably the case with the ox and the horse on the

rude plains of South America. We know well from
the history that there was not a vestige of any animal

resembling them previous to their introduction from

Europe ; and yet they now literally swarm, as if that

were the place of all the globe most favourable to

them. It may be the case with the wild hogs of

New Guinea and the Pacific Isles farther to the east ;

and this appears the more likely from the fact that

they are not found except on islands, the shores of

which at least are peopled by a race appearing to be
of the same climatal variety of mankind as the

Malays. Indeed the tame hogs of the east of Asia

appear to be from a different variety of wild ones
from that of which the remnant is still to be met
with in the forests of Europe.

Hogs in a wild state are much more numerous and

widely distributed than either oxen or sheep ; but it

is not on this account the less difficult to trace the

parentage of the tame ones, or fix with any thing like

certainty the locality of any, or at least all, of those

that are found wild. From the fact of the hog being

possessed by many races of rude men, who have neither

the ox nor the sheep, it is very probable that it was
the first animal that man domesticated, and probably
the first that he killed in the wild forests. The hog
is much more an animal of the tangled woods than

any other of those which are, on account of their

size, valuable as animals of the chase. From the con-

cealed situations in which they are found, and their

habits of basking in the little openings of the woods,

they are more easily approached within the range of

an arrow, a javelin, or even a club or other manual

weapons, than animals which range in the open
places, and set a watch when they feed. They are

also much slower in their movements, and retreat

to shorter distances, making more noise and bustle in

their retreat ; and thus they are more easily followed.

The rate at which they breed alo conspires to ren-

der them very capable of keeping up their numbers
with a large surplus in those woods where fallen

fruits at one time of the year, and albuminous roots

at another, furnish them with an ample and constant

supply of food. It is certain that, in former times,

very much of the western parts of the eastern

continent was covered with thick, damp, and pro-
ductive woods, much more so than at the pre-
sent time. Various kinds of oak, beech, chestnut,

and other trees, abounding with farinaceous and

oily fruits, all of them rich, and many of them readily
eaten by the rude people of former times, rendered,

and where the deciduous forests remain still render,
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the fall in the forest a most abundant time for the

wild hogs. Then in the clumps, by the margins of the

pools and the banks of the tangling and intercepted

streams, there were many succulent roots ; and these

roots must have furnished a supply both where the

autumnal produce was exhausted, and during the heat

of the summer. In all places where the people inha-

bited the woods, and there were wild hogs in them,

these hogs very naturally presented themselves as

an abundant and easily acquired article of food.

Canning's keenly satirical account of the origin of

cruelty is thus, in all probability, something more

than the mere production of poetic fancy. Man, in a

state of perfect innocence, and with hands all-un-

stained by the blood of a single living creature, ranged
the \vild woods, contending with monkeys and mac-

caws for
"
fruits in their seasons," and with the wild

hogs for fern and other roots, when no fruit was to

be found. Whether the rivalship occasioned any jea-

lousy of the hog, and beech mast had any influence

in making man more cruel and carnivorous is not

said, though it is not impossible, and would add to

the truth of the application and the force of the moral.

But upon one day of more than ordinary desire, man

eyed with complacence the sleek rotundity of a fat

hog; and the longer that he gazed, the more ardent

waxed his desire of making a mess of the unsuspecting
animal. Invention, for Canning did not call in the aid

of the devil to bear the burden of the crime, if crime

it was, set about to find means of making a meal of

the hog. The bow was made and strung, the arrow

was pointed ; the bow was bent, the arrow set on the

string and,

" He twangs the bow, the hissing: arrow flies,

And darkness seals the gentle porker's eyes."

Once tasting the luscious flesh of the hog, man could

no longer be contented with the beech mast and the

acorns, but soon began to
"

kill and eat" the whole

of living Nature around him. Nor was he content till he

had numbered the flesh of his own race among the

dainties of his board. As he became more refined,

the disposition to eat his fellow men became weaker ;

but the killing propensity has continued, and the

slaughter of mankind, so that it is carried on upon a

scale of sufficient grandeur, is above all others the work

for which man is especially
" covered with glory."

Such, in part at least, is the outline of the fable.

In so far as man is concerned, we leave the propriety
of the application to the judgment of the reader ;

but there seems every reason to believe that the hog
was the first animal of any size, inhabiting the land,

which formed a regular portion of the food of the

human race in a state of nature.

The hogs are conveniently divided into two sub-

genera, those of the eastern continent. The first are

the true hogs, or members of the genus Sus ; and

the second are the peccaries, or members of the

genus Dicotylus. We shall briefly notice both of

them in their order.

Sus. The true hogs have six incisive teeth in

each ol the jaws, the canines in the male long, and

projecting out of the mouth, and the cheek-teeth

twenty-four or twenty-eight, the anterior compressed,
and the posteriors with tuberculated crowns. None
of the cheek-teeth have the bone and the enamel

alternating with each other, so as to form a grinding
surface, as in the ruminantia, and in those pachyder-
mata that are exclusively herbivorous. They have

but one case of bone, with the enamel placed upon it

as it is in human teeth. The jaws have no lateral or

grinding motion ; they merely open and shut, and
the food is divided by different strokes of the jaws
against each other. In consequence of this, hogs
are very clumsy feeders, and scatter their food about.

Their mouths are not well adapted for eating any
more than they are for grinding ; and thus, when
their food is in large masses, they hash and mangle
at it in a very rude way. If it is tough, they use the
fore foot for holding on, while they seize with the

teeth, and tear it asunder by an upward jerk of the
head. The structure of the head, and the great

depth and strength of the neck, fit them well for the

performance of this kind of labour, which is, in fact,

partly the same as that which they have to perform
when they root up the ground in quest of the vege-
table stores that are below the surface. The hind
toes and their hoofs are well developed, and contri-

bute much to bearing the animals up when they
range the soft and marshy grounds in quest of the
roots of plants.

It appears somewhat singular that the flesh of the

hog was prohibited in the ceremonial of the Jewish

law, which, borrowing from the Jews of course, as

much of the koran is borrowed, has been adopted bv
the Mahommedans. Il does not appear, however,
that this part of the law was at any time very rigidly
observed, especially in the later period of the history
of the Jews as a nation ; for we find swine and swine-
herds often mentioned in the historical parts of the
New Testament as subjects of familiar illustration.

This matter, however, being wholly of a ceremonial

nature, and without any reason that we can assign,
can make no part of the useful history of the animal.
We shall, therefore, proceed to a very brief notice of
the species. Of these there are three, besides some
apparent varieties, and innumerable varieties or dif-

ferences of breed among the domestic ones. Of one

species we have already given a short account in the
article BABYROUSSA. this work, to which the reader
is referred ; and we have also given an account of

another, which is sometimes considered as only a

species of this subgenus, in the article PHASCOCH^VUS,
to which also we refer, and confine the present notice
to the remaining ones.

The Wild Hog, or Wild Soar (S. scrofa). This
is generally regarded as the parent stock of all the
tame breeds in Europe, the north of Africa and Asia,

except the extreme east, and that it is the same
species with them hardly admits of a doubt, though
there are climatal differences of the wild one, just as

there are still greater differences in the domesticated,

arising from the influence of climate and treatment

jointly. But these very circumstances show the

flexibility of the animal, and, consequently, that it

can be introduced with advantage into almost any
climate that mankind can inhabit ; and the many and
variable kinds of foods upon which it can subsist

render it still more pliable in domestication, and
therefore more valuable.

The wild hog is all over of a blackish-brown colour,
sometimes brindled by the brown being redder in one
part and blacker in another ; and when these dif-

ferences occur, they are generally in cross
stripes,

which are not strongly marked, but pass into each
other. There are very long and coarse bristles upon
the spine for almost its whole length, which are par-

tially credible when the animal is excited, and have
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a formidable appearance. The eyes are very small,

but expressive when the animal is tranquil, and they
are fiery and glaring when it is irritated ; the ears

are not nearly so large as they are in many of the

domesticated breeds, but they admit of a very con-
siderable degree of motion. They come to what

may be considered as their most active size in about
five or six years, but they live to the age of almost

thirty, and increase in size and in passive strength
and daring hardihood of character during the greater

part
of that time. They, however, become fertile

long before they reach their full size, for they are

capable of breeding in their second year. The litters

of these immature ones are, however, not numerous.
In the wild forests of Europe the rutting time is in

January or February, and commences, though more

rarely, as early as November. Previous to this

time, which is the season of abundance with them,
as the fruits of the trees are on the ground, they
assemble in small herds ; but when the rutting time

comes on they separate. Though they are mono-

gamous, the males, or boars, which are exceedingly
fierce at that season, often fight desperate battles of

gallantry ; and it is said that the largest and most

powerful males fight to obtain the largest females,

which, on their part, are also more favourable to the

powerful and victorious than to the feeble and

vanquished. In this way, the female which no one
courts is left for the male which is not able to obtain

another in the strife. There is, however, said to be

something like a principle of honour in these battles ;

for, if a female shows a very strong and determined
attachment to one particular male, the rest do not

forcibly interfere, but allow him to lead her off quietly
to the nuptial bower. Something similar to this

appears in many other animals, and there appears to

be a sort of natural congruuy or propriety in it.

We have said that the litters of the ones which have
not attained their full size are not so numerous as

those of the mature age ; this is true, whether both

parents, or only one, are immature ; and in the case
of one, it matters not much whether that one is the
male or the female. Thus, in the case of an unequal
match, there is a waste of the productive energy ;

and as this energy is the grand result to which all

the developments of animals lead, nature takes every
means for regulating it with proper economy.
When all the hostile encounters, and other parts of

the pairing are settled, which have no inconsiderable
resemblance to the pairings of some birds, the whole

separate, each pair betaking themselves to the deep
cover of a thicket, where they remain about thirty

days. The period of gestation is four months, and
the litter consists of from four to ten pigs, according
to the age and vigour of the parents. When they
are produced, the female hides them very carefully
from the male, as, if he were to find them, he would
eat them up. Indeed, when the season is severe,
and provision is not easily obtained, the female does
not scruple to eat her own offspring. This some-
times happens in the case of the domestic sow j and

Shakspeare mentions, among the fitting subjects that

go to the composition of a diabolic mess,
" Sow that hath her farrow eaten,"

which he of course borrowed from the then popular
notions of what subjects were fit for the purposes of
witchcraft. That there should be hostility to the

young on the part of the boar is rather in accordance

with a somewhat common habit among animals ; for

in those species, whether mammalia or birds, in which
the males fight battles of gallantry, they never take

any share in providing for the young, always treat

them harshly, and not unfrequeiitly kill, if they do
not eat them. There is even a shade of the analogy
traceable among the human race ; and we might,

upon very sound physiological principles, assume
that such might be the case ; for it is to be under-
stood that battles of gallantry among men, whatever
name they may get, and whatever aspect they may
put on, are in reality animal matters, not intellectual

ones ; and in the case of mothers, too, it very fre-

quently happens that those who display the warmest
animal affections for their children are the most prone
to destroy them, both in an intellectual and an econo-

mical point of view. There is thus a lesson of prac-
tical instruction to ourselves to be drawn from the

study of almost any animal to which we can refer ;

and this we might expect, as the animal is so much
mixed up in all that we derive or do with reference

to the present world.

If the young are protected, and the mother finds

the necessary supply of food in the early stage (for it

is in the very early stage that there is danger from

her), she becomes a most attentive mother. The
period of suckling is of the same length with that of

gestation ; but the protection of the mother is con-
tinued for a long time after this ; and no parent can
be more bold in the defence of an offspring, and no

offspring more attached to a parent.
There is something more curious even than this in

the economy of the wild hogs, something very closely

resembling the founding of a sort of clan ; so tha't

those persons who are fond of tracing what they call

sagacity or intelligence in animals may find it here.

The litter are not only attached to the mother, but to

each other; and this attachment does not cease when

they are no longer dependent on the mother's pro-
tection, but after another litter has been produced ;

nay, it is communicated from litter to litter, till the

produce of the same mother form a little colony, the

members of which appear capable of recognising each

other, even after they have been separated for a time
from physiological causes. It is possible that most
herds of social animals are originally formed on this

principle, though the attachment has not been so

well observed in most of the others as in these.

But this has a limit, and it is easy to see that it

should ; because, with the great fertility of the ani-

mals, and the small disposition that they have to

range far from the same place, they would in no very
great length of time become so numerous as that no

pasture could maintain them, and thus the free and

average operation of the principle of reproduction
would in time effect the destruction of the race, the

more especially when it is considered that the natural

period of life in them is thirty years. But nature is

never without a resource, exactly adequate to the

necessity that there is for it ; and though while we,
in the exercise of our limited powers, in general see

only one part of the case, and so see it as though it

would in the end lead to destruction, yet there is

always another power which comes in at its appointed
time, and works for preservation. This holds in every
case, although many of the greater changes appear
to be connected with wide extending ruin.

In the case of the wild hogs, the correcting prin-

ciple that limits the numbers of the individual herd,
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and enables herd to succeed herd, just as generation
succeeds generation, is both simple and easily seen.

The young do not come to their full growth till the

age or five or six, but they begin to breed at two.

Till they attain their full growth, the attachment to

the parent herd continues ; but after this it ceases,

and each pair, as they arrive at this stage, go off to

found a new colony in a part of the forest which does

not interfere with the pasture of that from which they
take their departure in order to make room for other

races. When the young of the year are so far ad-

vanced as that they do not greatly need the protec-
tion of the mother, the whole of the herd assemble

and feed socially together, until the season again
comes round, at which they disperse in pairs. When
they are in the herd they are always under the leader-

ship of a male that may be looked upon as the patri-
arch ; though he does not exercise the same kind of

sway as the patriarch of a polygamous race. After

they have assembled in the herds they are apt to

sally forth from the forests, and do no small damage
to the cultivated fields, both by rooting up and by
trampling down. There is an allusion to tins in the

beautiful parable of the vine in the eighteenth Psalm :

" The boar out of the wood doth waste it, and the

wild beast of the field doth devour it." This is finely
true to nature, even in the contrast of the mischief

done by the two. The wild beast of the field de-

vours simply eats, but the boar out of the wood
wastes tramples down and destroys.
The leader of the herd is usually at some distance

from the rest, but they do not spread far; and as their

vision is neither keen nor extends far, they are under-

stood to proceed chiefly by scent.; and this is the

further necessary that the night is the time at which

they commit their depredations. When the herd are

attacked, they form in a circle with the weaker ones
in the centre, and make a most formidable resistance,

standing boldly out to meet the danger. If wounded

by a shot, even when surrounded by the dogs, the

boar will instantly turn in vengeance upon the

hunter.

The hunting of the boar is a favourite field sport,
but it is one which is not unattended with danger.
The male when living apart affords the most dashing

sport. Common sporting dogs will not do ; forstrength
and weight, not swiftness or address, are required ; and
thus large mastiffs, or crosses between large mas-
tiffs and bull dogs, are employed. When drawn from

its course it does not run off, as it would find but little

safety in flight. It stalks off with glaring eyes ; and
if the dogs run in upon it before it is a little winded,
it finishes them one by one with a single application
of the tusks. Old boars are not quite so formidable

as those which have about gained that age at which

they separate from the parent flock ; and these too

happen to be the ones that are most readily found.

They can hold out longer, so that the dogs are more

fatigued ; and the tusks are sharper and straighter,
and inflict more deadly wounds. The hunting of the

wild boar is, however, a subject which does not di-

rectly belong to natural history. Hog-hunting in the

woods is a favourite sport in India ; but we believe

that the wild hog there is not quite so formidable as

in more temperate climates. This would lead us to

suppose that the proper locality of the animal is not
in the very hottest parts of the south ; for, even in the

islands of the South Sea, which are in point of fertility,

and of course of abundance offood, superior to most

other regions, the native hog is a smaller animal
than the wild boar of the European forests ; and it is

different in shape and colour its legs are very short,
and it is black ; still it does not appear to be any thing
more than a climatal variety. There is one other par-
ticular connected with the varieties of hogs to which
it is worth while to attend. It is this : they seem to

be much more easily broken into varieties by mere

change of place than most animals ; but when once
a variety is established in a district, it appears to be
more constant.

The domestic hog is an animal of very great import-
ance in an economical point of view ; but it is one of

which, on account of the almost endless variety of

breeds, it is impossible to give a detailed account in

a sketch. In a merely natural history point of view
this is not necessary, because, in all its characters,

generic and specific, it is identical with the wild one.
All the varieties that have been tried breed freely
with each other, and the progeny is fertile in every
race. This is quite enough to prove that the species
is only one ; and not to show this only, but further

to show that varieties without limit may be obtained

by crossing and by changing from place to place.

Though the same breeds vary greatly in size, none
of them is so large, or nearly so powerful an animal
as the wild boar ; and thus if, in breeding with a view
to any of the points that are held as being most valu-

able, the size and strength should be reduced below
what may be considered as the proper standard,

crossing with the wild boar will bring them back,

though it is said that crosses near the pure blood pro-
duce much more vicious animals than the breeds that

are removed from it.

In a highly improved state of a country, the hog is

certainly not entitled to take precedence either of
the ox or the sheep in point of utility, its uses not

being so many or so general ; but still it is a very
useful animal ; and there are some states of a coun-

try, or at least of particular districts, in which it is

more valuable than either of the others. The milk
of the hog is not, we believe, used as an article of
food in any place, though there is not the least doubt
of its being wholesome. It can, however, be much
more advantageously applied to the purpose for which
nature intended it, us the young are of some value

(though not wholesome as a food certainly) at a very
early age ; and they grow much faster than any do-
mestic animals of nearly equal size.

Upon an arable farm, where hogs are only a sub-
ordinate article with the farmer, the estimate is that
with two females and one male, managing them so

that they may be always in the highest state of fer-

tility, the succession may be kept up, and forty fed
ones sold every year, besides some of the young, at

an expense of about twenty pounds, besides the waste
about the farm which could not be profitably applied
to the keep of any other animal. The trouble which

they require is not great, and thus, at the very lowest
estimate of them, there would be a profit of between
300 and 400 per cent, upon the absolute cost, which
is far more than can be obtained from any other ani-

mal that can be kept on a farm. No doubt the breed
must be skilfully chosen, and the treatment must be

judicious ; but these are essential to success in every
thing that is cultivated. The average estimate is

that twice the same weight of food may be obtained
from hogs, taking the bad breeds with the good, that

can be obtained from the same cost of food by mean?
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of any other animals ; this too on the supposition
that the flesh of the hogs is all of good quality. The

tendency that hogs have to fatten in the autumn and

early winter even of the first year, and the superiority
of young pork, are greatly in favour of this. During
the time that intervenes between the calf and the

bullock, and the lamb and the sheep, neither of these

animals can be " forced
''

into fat, except at great ex-

pense ; and as this is working in opposition to the

natural tendency of the animals, the flesh when fatted

is of inferior quality. Not so with the hog ; for with

it the art merely seconds nature, and consequently
the quality is good.

There is another advantage : oxen and sheep must

have range and free air in the period of their growth, as

they are both ranging animals in a state ofnature, other-

wise they are diseased and absolutely unwholesome.

Neither can you obtain the flesh of hogs of the very

highest flavour and quality, unless they too are some-

times in the open air, but even then they require a very
limited range ; and good and wholesome pork may be

grown and fed in a state of perfect confinement. While
the hog is growing, the food, if clean and in sufficient

quantity, is not very material ; because in the natural

state of the animals their summer food is not of the

most nutritious kind. The fruits of the preceding

year are all gone, and the roots which were albumi-

nous in the winter are exhausted by the operation of

sending up the stem, the leaves, and the flowers of

the year ; so that during that season the hogs are in

a great measure reduced to the condition of herbivo-

rous animals ; and if they are in a state of confine-

ment, clover or green tares, or any other of the suc-

culent plants grown for stock, will keep them on till

the season of plenty comes ; that is, till they come in

for their share of the plenty of the harvest, a share

which, when they are not there to get it, is almost

entirely lost.

To the cottager who has a garden, as every cot-

tager ought to have, not merely for its direct advan-

tage as supplying many necessaries which could not

otherwise be had, but because it attaches the man to

his home, and prevents him from spending his leisure

hours in an improper manner to the cottager the

hog is a very valuable animal, and will always pay the

rent of the cottage, if properly managed, and of the

right breed. The breed is a very important matter,

because the same food that will fatten one for the

market will barely suffice to keep another alive.

There are many worse ways of distinguishing one

country from another than by their pigs ; and the

same applies even to different districts of the same

country. In Britain there are three of what may be

called leading or typical breeds ; but they are so

much blended by crossings, or changed by differences

of situation and treatment, that it is not easy to draw

the distinction between them in every case. Two
resemble, in many particulars, the wild boar of

Europe, and may have been procured from that

animal when it was indigenous in the island. Of
these two breeds the one appears to be the result of

breeding in the rude parts of the country, where

there were abundance of acorns and other wild

fruits, and good shelter and keep at all seasons.

These are generally called the Berkshire breed ; but

they are distributed over many parts of the country,

and broken into a great number of varieties. These

are generally of a reddish colour, with black spots,

and large ears hanging over their eyes. They arc

short-legged small -boned animals, and much disposed
to fatten ; but they are not well adapted for bleak

situations, or for ranging over rough ground?.
The other breed, which we may consider as more

immediately referable to the wild boar, has charac-

ters rather the reverse of these, or rather different

from them. The body is long, and so also are the

legs, and the bones are large. This is the breed of

the less fertile districts, and it is usually styled the

Highland or Irish breed ; but it does not appear to

have been more originally confined to these parts
of the empire, or to either of them, although it is

unquestionably the best adapted for cold and rough

places, or where "much systematic attention cannot

be paid.
The third of the leading breeds, which may be

considered as originally distinct, that is, that no one
of these has been bred out of the other, by attention

to circumstances on the part of the breeder, is what
is usually called the Chinese breed. It is generally
of a black colour ; but that is not the essential dis-

tinction ; for, though colour is perhaps more constant

in hogs than in some other cultivated animals, it is

not absolutely constant. The permanent characters

of the Chinese breed are the short legs and body
and the great roundness and depth of the latter, in

consequence of which the belly nearly touches the

ground when the animal walks. It is of little conse-

quence whether this breed was or was not imported
into this country from China ; for we do not happen
to know so much about the forests of that country as

to be able to say that this, or indeed any other spe-
cies of hog in the wild state, is to be found in them
or not. We know that all its leading characters are

different from those of the wild hog of Europe, and

that they resemble those of the hogs that were found

wild in the islands of the Pacific when those islands

were first visited by Europeans, and when there was

not even any traditional history of their existence

among any of the nations of continental Asia. That,

under these circumstances, China, or any other part
of the continent, should have received a stock of

hogs from those islands, is very unlikely we may
say impossible ; and this appears more strongly when
we bear in mind that those isles of the Pacific, instead

of being fragments of a former continent, of which

the greater part has been submerged, are apparently
newer formations than the continent of Asia. They
are, for the most part, either volcanic, or composed
of coral rock, both of which require the sea for their

foundation. In the meantime, however, we have to

do with the hogs only, and not with the question of

their descent from a wild stock in any part of the

world. They agree best in character with the

Oriental ones, of which we have been speaking ; and

therefore, the best way of getting rid of the difficulty,

which we cannot solve, is to refer them to that origin.

Nor is this referring wholly without its use, for it

points out the situation in which the animals can be

reared to the greatest advantage. They are found

native in places which have what may be called a

perpetual summer, and where wild fruits and farina-

ceous roots can always be obtained in the delightful

shade of the woods, with very little motion from place
to place, or other exertion on the part of the animals.

They are evidently formed for such places by the

comparatively small development of their organs of

motion ; and thus, in what may be called the pure

state, they are quite unfit for rough and bare places;
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and in situations where they had to roam about and

merely consume the scraps, they would be most un-

profitable. As compared with what we may, from

present observation on the continent, consider as the

type of a wild hog in Britain, this Chinese breed is

in the most artificial state ; and thus it must be best

adapted for those places where the climate is mild

and the soil rich, and where the breeding of hogs has

been reduced to a regular system.
The three leading breeds of hogs which we have

mentioned afford a more distinct means of assigning
these animals their proper "locations," according to

the nature of the places, than we have in the case of

any other animals ; and the almost endless variety of

circumstances under which hogs may be kept to ad-

vantage, renders this a very important matter to all

classes of our rural population. Oxen and sheep
cannot be profitably fattened except on a large scale ;

but any who has room to hold it may profitably fatten

a hog. We do not of course recommend that, more

Hibernicc, it should be kept in the house, at bed and
board with the human inmates. This is not a seemly

way of doing the business, and yet it is one of the

strongest possible proofs of the great value of the

hog. An Irish labourer and his family, who "rint a

quarsther
"
of a cellar or a garret in some squalid den

in the British metropolis, often have a pig in the frac-

tion of an apartment, which eats of the same potatoes,

reposes on the same straw, and is in fact to all intents

and purposes a member of the family, not merely
tolerated, but loved and loving ; for though hogs are

sullen and stubborn animals when one attempts to

lead them captive, and require to be pulled backward
in order that they may be impelled forward, yet they
are susceptible to kindly treatment ; and a hog may not

only be taught to follow its master, but there have

been instances of training them to point at game like

dogs, and there is not a country fair in England
where the pow

rers of "
Toby the wise pig," in the

mysteries of divination, are not the marvel of the

rustics.

It is not, however, for the purpose of playing the

pointer, or astonishing the natives with the wisdom
of Tobias, that the pig is kept with so much care in

the cantonment of the cellar or the garret. It tells a

tale of the great and paramount value of the pig to

the poor man, and a tale of Ireland a tale of most

monstrous and most heart-rending injustice on the

part of somebody, but with the latter we have no con-

cern. The tale of the pig is, that without it the poor
man in Ireland could not keep the tenancy of the

mud cottage reared by his own hands on the margin
of the health-invading bog, that the pig finds the

annual impost which the man must pay for being in

that state of "
glorious independence," in which no

wind can blow upon him with a more bitter blast, and

no contingency of events can despoil him of a single

comfort.

Now, if the hog is thus, as the case of millions has

proved, a sheet-anchor by which man can ride out the

topmost bent of misery's tempest, how well may it

serve those who can have it all to themselves? This

of itself gives a -popular interest to the animal, far

above that which is possessed by the veriest marvel

in mere natural history. Nay, there is more depth
of pathos, and force of moral and social instruction,

in a single hog, circumstanced as we have mentioned,
than in all the formal zoological collections on the

face of the earth. But the reader can pursue it for
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himself, while we proceed with 'the routine of our
article.

We shall just run over the outlines of a few of the

leading breeds, which have been formed out of one
or more of the three principal ones. The Berkshire,
which also chiefly prevails in north Wilts, and some
other places, is remarkable for the compactness of its

form, and the quality and quantity of its flesh. Small
boned as it is, there have been individuals twelve or
thirteen hundred weight. The Hampshire hog is

longer in the body than the Berks, and not so corn-

pact and handsome, and it is more inclined to white
in the colour an approach, but a very slight one, to

the mountain breed. It is, however, easily fattened,
and valuable. The Sussex hogs resemble the other
southern breeds, that appear to be related to the
Berkshire. They are black and white in large patches,
the white being often in one mass placed about the
middle of the length. On the borders of Wales
there are some large and coarse breeds, of clumsy
form and not very profitable. The Cheshire are

white in the ground colour, but with large patches of
black or blue. They have great heads, large ears,

long and stout legs, and their skin hangs loosely about

them, so that, though they are moderately fat, they
are never plump in appearance. The Shropshire is

an analogous breed, although not quite the same as

the Cheshire. They are white or sand coloured in

the ground, with patches of black, less abundant and
smaller than those upon the Cheshire. They are

rough and shaggy-looking animals, with numerous

long and strong bristles, and a good deal of rough
hair among the roots. They have large bones, and
are not very profitable for ordinary treatment ; but
when fattened on grains, at breweries or distilleries,

they yield a great weight of fat but coarse pork.
The two breeds last mentioned are still nearer to the
mountain breed than the long-legged hogs of the
south. The Suffolk breed, though different in colour,

being in general without patches, is like those of the
border of Wales, high on the legs and long and thin

in the body.
In what we may consider as the mountain hogs, or

those that have had their characters for a long time
moulded to the more inclement atmospheres of our

islands, there appear to be two varieties, one of the
mainland of Scotland, and one of the islands ; and as
both of these are very variable in their localities,

there are numerous shades of difference among the

hogs. The native breed of the west Highlands and
western isles are of small size, and of a sort of silver-

grey colour. Their coats are shaggy, being abun-

dantly supplied both with bristles, and with coarse
under wool. These animals are remarkably hard}',
and, for the greater part of the year, they find their

own food on the hill without any cost of artificial pro-
vision, and very little trouble of any kind. They do
not get fat in this situation, as compared with the

southern breeds, but their flesh is of very good flavour ;

and when they are brought down to the low country,

they are rendered very fat and excellent in a short

time, and at comparatively little expense.
In many parts of Scotland the people have a strong

1

prejudice against hogs. It cannot be called a reli-

gious prejudice ; but, like other superstitious preju-
dices, it borrows the phraseology of religion ; and it

is, or at least used to be, not uncommon, in many of
those places where hogs could be reared with the

greatest advantage, to hear the folks object to their

AAA
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than on the hind ones ; the neck has an inclination

upwards, and the head is carried higher than in the

hogs. The outline of the back is also different ; in the

hog it is almost a uniform convex curve from the nape
to the rump, at least in the more plump breeds, where

they are fattened ; but in the peccaries, it is a curve

of a contrary flexure, being concave behind the shoul-

ders, and convex toward the rump. The body of the

peccary is thick and paunchy, as are the bodies of all

the pachydermata, but still the outline of the back indi-

cates more elasticity and freedom of motion in the

spine than the hogs possess ; it is the want of flexibi-

lity in that part which makes the hogs dodge in so

remarkable a manner up and down, when they gallop,
and which makes this motion so fatiguing to them in

proportion to their actual strength. They not only

carry forward the centre of gravity of the body, as

is done by every animal, however smoothly it may
walk or gallop, but they lift it up and let it down,
and also shift it backwards and forwards, in the

course of every step that they take. Moving the

centre of gravity of an animal is the very same as

moving the whole volume and weight of the

animal ; and in as far as the motions are up and
down they are very fatiguing. Say that a fat hog of

half a ton tries to gallop, and it has to lift half a ton

from the ground at every leap, while it comes down
with the momentum of the weight of the same, as

acquired from the depth of the descent. This, by
the way, is the reason why pigs, when they run over

a garden, do so much mischief with their feet as

compared with smooth running animals of equal

weight ; it is also because the porpoises make similar

boundings in the water, in consequence of the stiff-

ness of their spine, that they get the name of sea hogs.
The peccaries are not wholly exempt from this

bumping motion, but they have it in a much less

degree than the hogs ; and thus, if they are less

powerful in repelling an attack, they are better able

to escape from it by flight. The teeth of the pec-
caries are, four incisors in the upper jaw and six in

the lower, one canine in each side of each jaw, but

not projecting out of the mouth as in the hogs, and

six cheek teeth in each side of each jaw; the cranium

of the peccaries is very short, and in this respect it

resembles that of the babyroussa much more than

any other of the genus Sus, and the lower jaw is so

locked in its articulation, that it has even less lateral

motion than theirs, limited as that is.

Both the species of this genus are gentle and harm-

less animals, living in the rich forests, and not requiring
or possessing any degree of resource. They keep toge-
ther in packs, which appear to have considerable

attachment to each other ; but, though it has been

said that they combine for mutual defence against the

jaguar, and even against man, and that their united

efforts are sufficient to destroy either the one or the

other, yet it does not appear that there is any truth

in these sayings. The desire of personal safety ap-

pears to get the better of every other upon these

occasions, and the pack may be destroyed one by
one without any of the survivors appearing to take

the slightest interest in the fate of the fallen. The
Indians seem to be well aware of these circumstances,

for when they meet with a herd or pack of pecca-
ries they are sure to return to their places of abode

loaded with provisions. There are two species of

this genus, or subgenus, of which we shall give slight

polices.

The collared Peccary (D. collarl^y This species
is about two feet and a half in length from the point
of the muzzle to the base of the tail, and it stands a
foot and a half high at the shoulder, and a foot and

eight inches- at the most elevated part of the crupper.
The hair with which it is covered is thick and rough,
annulated with alternate black and white, which

gives it the appearance of being dotted with these
two colours. On the neck the white predominates,
and this gives it the appearance of having a collar,

from which circumstance it has obtained the common
name given to it. The legs and feet are entirely
black, but the whole skin of the body is of a livid

whitish colour ; the pupils of the eyes are round, but
it should seem that their sight is but feeble, and that,

as is the case with the hogs, smelling is the most

powerful of their senses, and the one upon which they
have the principal dependence in the finding of their

food, which they do in the twilight, basking and

reposing in the little glades of the woods during the

heat of the day. In this species the tail is little more
than a mere rudiment, and the female has only two

mammue, which circumstance alone would be sufficient

to distinguish them from all the hogs of the eastern

continent. The glandular pouch on the back gives
out a strong smell of garlic ; but the use of the pouch
or the secretion in the economy of the animal, is

wholly unknown. This odour is given out in the

greatest abundance when the animal is irritated, as

then it erects the bristles on the neck arid along the

line of the back, by which means the gland is more

compressed than when the animal is in a tranquil
state. When alarmed, it utters a sharp and piercing
kind ofsqueak, but not quite so piteous as that which is

uttered by a hog in distress ; like hogs, too, they

express their satisfaction by a softened species of

grunting. They are inhabitants of the woods in the

lower grounds on the east side of South America ;

but we are not aware that they have been met with

to the westward of the Andes, and they never occur

in lofty situations. Bulfon committed a curious

blunder respecting this species of peccary. The

Spanish colonists in Paraguay, from whom he drew
the materials of his account of the locality and habits

of the animal, use the word monte as descriptive of a

forest j and Buffbn, confounding this with the French

inont, described this peccary as a mountain animal,
which is the very reverse ofits proper habitat. The same

eloquent, but fanciful and not very accurate describer,

represented the pale-coloured collar, which obliquely
surrounds the neck of this species, as a dorsal stripe

extending along the ridge of the back.

These animals are found in pairs in the breeding
season, and at these times they rarely, if ever, come
out of the forest. The female produces, as is under-

stood, only once in the year ; and the young are

generally two, and never more. They are easily tarned,

and fond of being caressed, but they are also impa-
tient of restraint, and if detained against their will,

the}' not only erect their dorsal bristles, and utter

their war cry, but attempt to bite, which they do pretty

severely. Some that have been
kept

in menageries
in Europe, have shown much docility, as compared
with the hog when in the wild state. They preferred
fruits and farinaceous vegetable substances to any
other kind of food ; but still when that was not given

them, they could be very miscellaneous in their feed-

ing. Well-known as these animals ought to be, there

have been some mistakes about them ; and the man*
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ncrs and numbers of this, which is really the most
rare of the two, have sometimes been given to the

other, which is a larger and bolder animal, and met
with in herds, whereas the collared one seems to be
more retiring and seldom met with except in pairs.

The While-lipped Peccary (D. Labiatus) is a larger
animal than the collared one, and appears to be more
numerous. The hairs or bristles upon it are much
larger, and as the annuli of white occupy a very small

portion of the hair, as compared with that occupied
by the black, the general colour approaches to black,

except on the rump, where it is brownish. The bris-

tles are very long throughout the whole line of the

back, and have their upright position whether the

animal is in a state of excitement or not ; those on the

neck, from the occiput to the shoulders, form a sort of

permanent crest. The underjaw is entirely white, and
there is a considerable quantity of white on the mar-

gin of the upper one. The white on the jaws con-
tinues beyond the angle of the gape and turns upward
in the direction of the ear. The young of the year
are reddish in the hair or bristles of the upper part ;

but they lose this and acquire the colour already men-
tioned when they come to maturity. This is appa-
rently (for there is not a little confusion in the accounts
of them) the species which is said to be formidable,
not only to the smaller species of cats which are found
in the forests of tropical America, but to the jaguar
and even to man himself; but there does not appear
to be much truth in these statements ; and the jaguar
is said to follow the herds of these animals something
in the same way that the lion follows the antelope and
the quaggas in Southern Africa, pouncing upon one
after another according as he is prompted by his ap-

petite. There is, however, so much confusion in the

accounts that are given of these two species, that one

scarcely knows where the truth is to be found.

The odour given out by the dorsal gland of this

one, appears from the accounts to have more of a

musky smell and less of the odour of garlic than that

given out by the collared species ; but this cannot be

implicitly depended upon, as in this, as well as in al-

most every other respect, the two appear to have been

very much confounded with each other. It is also

probable that the statement that the collared pecca-
ries are found in packs, and the white-lipped ones in

pairs only, may have arisen from the observation of

them at different seasons. The whole of the hog
family are found in pairs in the early part of the

brooding time, and all the others are found in packs,
when the young are able to shift for themselves ; and
it is by no means likely that animals resembling each
other so closely in other respects as the two species
of peccary do, should differ so widely in this particu-
lar habit. There is, at least, no parallel case in any
other genus, or even family of vertebrated animals.

Roebucks, it is true, koep in pairs all the year round ;

while other deer live in herds, with the males, gene-
rally speaking, apart from the females. But then, the

deer which have this habit, do not pair at any season ;

but are polygamous.
The males and females differ but little in their exter-

nal appearance ; but the young which are littered

early in the season, are greyish red on the upper part,
and have usually more white on the under jaw than

the adults. They do not acquire the full colours of

the adult state till they are a year old ; and as till then

they are different from both the species when mature,

they have sometimes been described as a third.

Such is a brief outline of the principal members of
this interesting family of animals a family of which
the species belonging to the eastern continent are

peculiarly useful to man, can be kept in situations

where no other useful animal can be kept, and which
fill up a place in the economy of the farm, which, but

for them, would be an unprofitable blank.

SUTHERLANDIA (Hort. Kewensis). A fine

ornamental shrub from the Cape of Good Hope.
The flowers are diadelphous, and followed by pods,
of course the plant belongs to LeguminoscE. It ripens
seeds in abundance.
SWAINSONIA (Salisbury). A genus of shewy

plants, nearly related to Sutherlandia, natives of New
South Wales, and belonging to Leguminoste. They
thrive if potted in any light soil, and are easily

propagated.
SWAN (Cygnus). A genus of web-footed swim-

ming birds, wliich are found on the rivers and small

pools of fresh water, rather than the sea or the larger

lakes, and which, when they do appear on these, are

always near the shores, and never on the expanse of

the broad waters. The chief reason of this is that

they are vegetable feeders, and although their long
necks enable them to reach the bottom at considera-

ble depths, they never dive, and they rarely feed

upon the land, or in any other mode than by floating
on the surface of the water. They are among the

most ornamental of all the water birds, on account of

their great size, the gracefulness of their forms and

motions, and the snowy whiteness of the plumage of

those species with which we are most familiar. Swans

have, from the remotest antiquity, attracted the atten-

tion of poets and other describers, and the ancient

fable of their acquiring a musical song when the}' are

dying, instead of the husky voice which they have

when alive, is still repeated though wholly destitute

of foundation. That it should be true would, indeed,

be contrary to the whole analogy of nature, the voices

of pain, and especially at the hour of death in ani-

mals, being, without a single exception, unpleasant to

the ear. Even those song birds whose notes are the

most mellifluously sweet when they are in good health,

are all painful to" hear when they meet with a violent

death, the only time at which they utter unpleasirig

sounds is when that catastrophe is approaching them.

In some of the species, the swans approach the

geese in many of their characters, while the typical

ones differ considerably. The leading characters of

the swans, considered as a genus, or as a subgenus of

Anas are these : the bill as wide at the tip as at the

basal part, and the height at the base ; the nostrils

are pierced about the middle of the length of the bill,

and the neck is very long as compared with that of any
of the other web-footed birds. Swans feed upon seeds,

roots, and various parts of plants which are blanched

and succulent by being under the water. They there-

fore have the gizzard strong and muscular, and the

intestines and caecal appendages very long. It is

sometimes said that they eat various kinds of aquatic

animals, but the fact of' their doing so is not clearly

established. They are to a considerable extent social

animals ; and where there is sufficient scope and they
are not disturbed, they are found in troops, more or

less numerous, according to circumstances. In the

breeding time they are strictly monogamous ; and the

pairs take up their nesting-grounds at some distance

from each other. They sometimes, however, fight

stout battles of gallantry for the females, which battles
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are said to take place chiefly upon the water ; and

they do not strike with the wing
1

as they do when

defending themselves, or driving away an enemy from
their nest and brood when on the land, they try to

drown each other by seizing the neck, and keeping
the head under water. They are very hardy and

long-lived animals ; and their down, or under plu-

mage, is so close and fine, that they are well adapted
for remaining on the water for the greater part of their

time. When it was the fashion to have things large
and rare at the tables of the opulent in preference to

things really good, swans made a figure in the bill of

fare. They have now, however, been wholly dis-

carded ; and besides the regret that we feel that the

water should be deprived of birds so very ornamental,
there is really very little temptation to kill swans for

the sake of their flesh. It is black, hard, and rank,
even in the young ones, and the old are too tough for

being masticated. The eggs are also not very pala-
table ; and so there is every inducement to leave them
in the undisturbed possession of their proper element.
Their skins, their feathers, and their down are used
for many purposes ; but still though these are of con-
siderable value, they are not of so much as to com-

pensate for the loss of the birds. It is of the waters

only that they can properly be regarded as ornaments ;

for when kept in the farmyard they are quite out of

their element ; and cannot be kept without absolute

confinement, unless their wings are so mutilated as to

deprive them of the power of flight. But though they
pine in confinement, and cannot be made to remain

willingly in a state of regular domestication, they can
become very tame upon the water, and will readily
come sailing in their best style to those who are in

the habit of giving them food. There are several

species ; and one, the black swan of Australia which
bears the climate of Britain very well, waslonglooked
upon as a bird impossible to be found. Many of the
animals of Australia would have astonished the anci-

ents ; and thus it was perhaps only natural that the

bird whose existence they held to be impossible
should be found in that part of the world.

THE WILD SWAN, whistling swan, whooper, or

hooper (Cygnus ferus). The bill of this species is

seimcylindrical, and of a black colour, but with the

cere on the base of the upper mandible yellow ; the

body is white, but with a yellowish tinge on the head
and upper part of the hind neck ; the irides are

brown, and the naked parts of the feet black ; the
bronchial part of the trachea is very much enlarged
and convoluted ; the length of the full-grown male
bird is rather more than four feet and a half; and the
extent of the wings two or three inches more than
five feet. The female is less than the male, but of
the same colours.

It is highly probable that the notion of the swan

being tnute while in health, and becoming musical at

the approach of death, arose from confounding this

wild species with it. The voice of the wild swan cannot

certainly be looked upon as very musical ; but there
is a mournful sonorousness about it, which gives it not
a little of the expression of a song of death. It is a
dull and solemn hwoo hwoo, having what is called an
inward sound, though audible at a considerable dis-

tance. The voices of birds are all inward, that is, the

proper organ of sound is at the branchial end of the

windpipe ; but those that trill in clear and sharp
keys, evidently modify the sound very much by the

action of. the throat, the mouth, and the tongue, 'Such

a bird as the wild swan has very little of this kind of

modification ; and thus the sound is delivered with

all the harshness and depth which it receives from the

convolutions of the trachea.

This is not the only confounding that there has

been of these two species of swan ; for Buffon and
others have regarded them as being the same species,

notwithstanding the marked difference that there is

aetween them, which is not of the same kind as any
change that we know to have been produced by arti-

ficial treatment. The windpipe of the white ortami

swan has not the same structure as that of the whist-

ting one ; and the bill and its cere are not of the

same colour. We know of no instance in which the

form of the windpipe of an animal, or indeed even

the mandibles and the cere of a bird, are changed by
the most artificial treatment. The difference in colour,

too, that of a slight yellowish tinge upon the head and

nape of what is called the wild one, is the very oppo-
site of what we should expect to be produced by arti-

ficial treatment, that is, of what is so produced in the

case of other animals. A breaking of the colour is

that which artificial treatment usually produces ; but

here the colour of what is considered as the tamed
or artificially treated one is the more entire of the

two ; and, therefore, even setting aside the mere spe-
cific differences of the windpipe and the bill, this

change of colour, the very opposite to what we

invariably meet with when a tame animal is bred out

of a wild, is quite against the possibility of an iden-

tity in species between these two swans ; but, farther

than this, the mute white swan has not been subjected
to any kind of artificial treatment by which its natural

characters or habits could have been much changed.
It is not a domesticated bird in anv one part of its

habits or economy. It does not breed in confine-

ment, it is not fed* artificially, and it is put under no

particular shelter by which the effect of the atmo-

sphere upon it could be altered. It is among the

domesticated animals, that is, it is upon the same

grounds with them in some part of the breadth of

these grounds no doubt ; but it is itself subjected to

no artificial treatment ; and the best proof of this is,

that, in no part of the world where the white swan is

to be found, have its colours been in the least broken

or changed. Now, in every domesticated animal, the

colour that it has in a state of wild nature is the very
first thing to give way ; and then the perfect colour

of the white swan is an unanswerable proof that it is

really a bird in a state of nature ; and, consequently,
those who assert that it has been bred out of the

whooping swan, maintain, in fact, that one species of

animal may, in a state of nature, and without any
interference of art, originate another and different

species. Once admit this, and there is an end of all

rational disquisition upon the productions of Nature.

If one species can, in the ordinary course, and with-

out any interference, originate another species, there

could, by possibility, be no rational or intelligible

distinction of species at all ; for all the distinctions of

animals would be broken down, not by external cir-

cumstances, but by the very nature of the animals

themselves ; and were this to be the case, the whole

of Nature would be one mass of confusion, to which

not one iota of philosophy could be applied.
The localities and the habits of these two species

of swans are also quite distinct. The wild swan is a

much more migratory bird than the other, and its

habitat is found farther to the north, to which it



retreats in the breeding season, whereas the white

one remains in the same locality without showing
much, if any, disposition to change its abode with the

seasons. Now, as the white swan, however more
familiar it may be in its habits than the other, cannot
in any sense of the word be considered as a tamed or

domesticated bird, we must look upon them both as

having distinct habits, as well as distinct character?,
in a state of nature ; and if there are not sufficient

grounds of specific distinction, truly we know not

between what two animals of the same genus such

grounds of distinction are to be found.

""The whistling swan is a bird very generally distri-

buted over the northern parts of both the eastern and
the western continents. In severe winters they come
south in small flocks to the fresh waters near the

shores both in England and in Franco ; but it does
not appear that they reach the south of Europe, ex-

cepting very rarely, and when the winter storms are

more than usually general and severe. Early in the

spring they quit the more southerly places ; and in

the longitude of the British islands, they do not

remain to breed except in the far south, and then

only in a very small portion of the numbers that

make their appearance during the winter. We are

not aware that any have ever been found breeding
on the main land, excepting in that part of Caithness

and Sutherland which classes toward the Polar Sea ;

but they were, once at least, more numerous in the

Orkney and Shetland Isles, and some of the more

northerly of the Hebrides. In the Faroe Isles they
are, of course, still more numerous ; but the great

body of them must breed further to the north than

these islands ; for they arrive there, and also in Shet-

land, in numerous flocks about the month of October,
but earlier or later according to the character vf the

season ; and when the severe weather sets in, they
diminish in numbers there by breaking into small

parties, and moving further to the south. If the win-

ter is comparatively open there, which it frequently
is in places but little elevated above the level of the

sea, they continue in considerable numbers upon the

fresh-water lakes, feeding upon the submerged roots

of aquatic plants, which, on account of the stems

lying completely down, are very farinaceous in these

high latitudes.

As soon as they begin to feel the influence of the

spring, they collect their scattered parties, and retire

to the regions farther to the north to spend their

summer and rear their broods. Vast numbers of them
are said to be met with at that season in all the polar
countries in the north of Siberia, of Lapland, in

Iceland, in America, especially in the countries near

Hudson's Bay, and even in Greenland ; though more
are mentioned as being met with in Nova Zembla or

Spitsbergen. Being chiefly vegetable feeders, they
of course resort no farther to the north than the roots

and stems of plants are to be met with in the waters ;

and they avoid mountainous districts, and resort only
to those in which there are lakes or rivers of consi-

derable magnitude. On their migratory flights they
ride very high in the air, and follow close to each

other. The high flight is no doubt taken as a secu-

rity against the attacks of the powerful falcons of the

north ; for which the swans, notwithstanding their

great size and strength, would be no match, if the

falcons were once to gain
" the sky" of them. To

every thing above it in the air the falcon is compa-
ratively harmless ; and. the swan has little or no means
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of defence when it is on the wing, the stroke of the wing
being what it chiody depends on for its defence against
an enemy, and this being but little available when the

bird is flying. By taking the sky of the falcon, the

swan is thus enabled to perform its migratory flight
in considerable safety. The flight of these 'swans,
when they are upon their migratory journeys, is much
more rapid than, from the size and wefght of the

birds, one would be apt to suppose. As is the case
with all birds of lofty flight, it does not appear to be
so rapid as it really is. This is a point to which it is

ver}' essential to attend to in all cases of animals, or

indeed of any thing else in motion. The portion of

the retina which the visual impression of the observed

object passes over is, of course the standard which
we have for the measure of its velocity. In conse-

quence of this, its motion appears to be slower than

it really is in the very same proportion that, its dis-

tance is increased, so that a motion at the distance of

five hundred yards requires to be ten times faster, in

order to have the same apparent speed as a motion

atjifty yards' distance. This renders it rather a dif-

ficult matter for an ordinary sportsman, however

expert he may be in hitting partridges or,other ground
birds on the wing, to hit swans when they are passing
over him in their high migratory flight ; and unless

he takes aim before them, at a distance which can be

determined only by experience, he is sure to miss.

The weight of swans, and their size, and the abun-

dance of their feathers, causes the wind to have very

great influence on the velocity of their flight. Hence

they almost invariably go with the wind in their

migrations, and wait, or even halt, on their journey if

the wind is adverse. Before a stiff breeze, they can

make way at the rate of not less than one hundred
miles in the hour, so that they are then very soon

out of the observer's horizon. But against a wind of

equal strength, they can make very little way ; and

upon a strong cross wind they drift very far to

leeward.

The young swans, which are bred in Iceland and
the other northerly places, are not able to take their

departure the first year. They moult in August, at

which time they are incapable of flight ; and so the

people hunt them with dogs, or fell them with clubs,

their flesh being much relished in those countries

where dainties are but few/

These birds have acquired a very considerable de-

gree of fictitious interest, and therefore, besides the

exaggeration of the musical power of their " sweet

voices," there are various other improbable things

alleged of them. For instance, it is said that when
the frost begins to set in they assemble in multitudes,

and keep the water in a state of agitation to prevent
it from freezing, while the fact is that all the agitation
that swans could produce in the water of a lake would

just make it freeze the more readily. It is probable,

however, that they break the thin ice, and continue

breaking it at the same spot as fast as it freezes, for

this is the habit of many animals in the winter.

Though, upon ordinary occasions, the wild swan is

a very peaceable animal, and never voluntarily makes
an attack upon any other animal, it is by no means
deficient either in power or in courage. The angle
of the wing is the part with which it strikes, and the

motion is so rapid, that the stroke is much more

powerful than one would suppose from the mere
volume of the striking instrument ; but when we con-

sider that the effect of a stroke is uiade up of two
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are said to take place chiefly upon the water ; and

they do not strike with the wing
1

as they do when
defending themselves, or driving away an enemy from
their nest and brood when on the land, they try to

drown each other by seizing the neck, arid keeping
the head under water. They are very hardy and

long-lived animals ; and their down, or under plu-
mage, is so close and fine, that they are well adapted
for remaining on the water for the greater part of their

time. When it was the fashion to have things large
and rare at the tables of the opulent in preference to

things really good, swans made a figure in the bill of
fare. They have now, however, been wholly dis-

carded ; and besides the regret that we feel that the
water should be deprived of birds so verv ornamental,
there is really very little temptation to kill swans for

the sake of their flesh. It is black, hard, and rank,
even in the young ones, and the old are too tough for

being masticated. The eggs are also not very pala-
table ; and so there is every inducement to leave them
in the undisturbed possession of their proper element.
Their skins, their feathers, and their down are used
for many purposes ; but still though these are of con-
siderable value, they are not of so much as to com-

pensate for the loss of the birds. It is of the waters

only that they can properly be regarded as ornaments ;

for when kept in the farmyard they are quite out of
their element ; and cannot be kept without absolute

confinement, unless their wings are so mutilated as to

deprive them of the power of flight. But though they
pine in confinement, and cannot be made to remain

willingly in a state of regular domestication, they can
become very tame upon the water, and will re'adily
come sailing in their best style to those who are in

the habit of giving them food. There are several

species ; and one, the black swan of Australia which
bears the climate of Britain very well, waslonglooked
upon as a bird impossible to be found. Many of the
animals of Australia would have astonished the anci-
ents ; and thus it was perhaps only natural that the
bird whose existence they held to be impossible
should be found in that part of the world.
THE WILD SWAN, whistling swan, whooper, or

hooper (Cygnns ferus). The bill of this species is

semicylindrical, and of a black colour, but with the
cere on the base of the upper mandible yellow ; the

body is white, but with a yellowish tinge on the head
and upper part of the hind neck ; the irides are

brown, and the naked parts of the feet black ; the
bronchial part of the trachea is very much enlarged
and convoluted ; the length of the full-grown male
bird is rather more than four feet and a half; and the
extent of the wings two or three inches more than
five feet. The female is less than the male, but of
the same colours.

It is highly probable that the notion of the swan
being mute while in health, and becoming musical at

the approach of death, arose from confounding this

wild species with it. The voice of the wild swan cannot

certainly be looked upon as very musical ; but there
is a mournful sonorousness about it, which gives it not
a little of the expression of a song of death. It is a
dull and solemn hwoo hwoo, having what is called an
inward sound, though audible at a considerable dis-

tance. The voices of birds are all inward, that is, the

proper organ of sound is at the branchial end of the

windpipe ; but those that trill in clear and sharp
keys, evidently modify the sound very much by the
action of the throat, the mouth, and the tongue, Such

a bird as the wild swan has very little of this kind of

modification ; and thus the sound is delivered with

all the harshness and depth which it receives from the

convolutions of the trachea.

This is not the only confounding that there has

been of these two species of swan ; for Button and
others have regarded them as being the same species,

notwithstanding the marked difference that there is

between them, which is not of the same kind as any
change that we know to have been produced by arti-

ficial treatment. The windpipe of the white ortami

swan has not the same structure as that of the whist-

ling one ; and the bill and its cere are not of the

same colour. We know of no instance in which the

form of the windpipe of an animal, or indeed even
the mandibles and the cere of a bird, are changed by
the most artificial treatment. The difference in colour,

too, that of a slight yellowish tinge upon the head and

nape of what is called the wild one, is the very oppo-
site of what we should expect to be produced by arti-

ficial treatment, that is, of what is so produced in the

case of other animals. A breaking of the colour is

that which artificial treatment usually produces ; but

here the colour of what is considered as the tamed
or artificially treated one is the more entire of the

two j and, therefore, even setting aside the mere spe-
cific differences of the windpipe and the bill, this

change of colour, the very opposite to what we

invariably meet with when a tame animal is bred out

of a wild, is quite against the possibility of an iden-

tity in species between these two swans ; but, farther

than this, the mute white swan has not been subjected
to any kind of artificial treatment by which its natural

characters or habits could have been much changed.
It is not a domesticated bird in anv one part of its

habits or economy. It does not breed in confine-

ment, it is not fed' artificially, and it is put under no

particular shelter by which the effect of the atmo-

sphere upon it could be altered. It is among the

domesticated animals, that is, it is upon the same

grounds with them in some part of the breadth of

these grounds no doubt ; but it is itself subjected to

no artificial treatment ; and the best proof of this is,

that, in no part of the world where the white swan is

to be found, have its colours been in the least broken

or changed. Now, in every domesticated animal, the

colour that it has in a state of wild nature is the very
first thing to give way ; and then the perfect colour

of the white swan is an unanswerable proof that it is

really a bird in a state of nature ; and, consequently,
those who assert that it has been bred out of the

whooping swan, maintain, in fact, that one species of

animal may, in a state of nature, and without any
interference of art, originate another and different

species. Once admit this, and there is an end of all

rational disquisition upon the productions of Nature.

If one species can, in the ordinary course, and with-

out any interference, originate another species, there

could, by possibility, be no rational or intelligible

distinction of species at all ; for all the distinctions of

animals would be broken down, not by external cir-

cumstances, but by the very nature of the animals

themselves ; and were this to be the case, the whole
of Nature would be one mass of confusion, to which

not one iota of philosophy could be applied.
The localities and the habits of these two species

of swans are also quite distinct. The wild swan is a

much more migratory bird than the other, and its

habitat is found farther to the north, to which it
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retreats in the breeding

1

season, whereas the white

one remains in the same locality without showing
much, if any, disposition to change its abode with the

seasons. Now, as the white swan, however more
familiar it may be in its habits than the other, cannot
in any sense of the word be considered as a tamed or

domesticated bird, we must look upon them both as

having
1

distinct habits, as well as distinct character?,
in a state of nature j and if there are not sufficient

grounds of specific distinction, truly we know not

between what two animals of the same germs such

grounds of distinction are to be found.

""The whistling swan is a bird very generally distri-

buted over the northern parts of both the eastern and
the western continents. In severe winters they come
south in small flocks to the fresh waters near the

shores both in England and in Franco ; but it does

not appear that they reach the south of Europe, ex-

cepting very rarely, and when the winter storms are

more than usually general and severe. Early in the

spring they quit the more southerly places ; and in

the longitude of the British islands, they do not

remain to breed except in the far south, and then

only in a very small portion of the numbers that

make their appearance during the winter. We are

not aware that any have ever been found breeding
on the main land, excepting in that part of Caithness

and Sutherland which classes toward the Polar Sea ;

but they were, once at least, more numerous in the

Orkney and Shetland Isles, and some of the more

northerly of the Hebrides. In the Faroe Isles they
are, of course, still more numerous ; but the great

body of them must breed further to the north than

these islands ; for they arrive there, and also in Shet-

land, in numerous flocks about the month of October,
but earlier or later according to the character of the

season ; and when the severe weather sets in, they
diminish in numbers there by breaking into small

parties, and moving further to the south. If the win-

ter is comparatively open there, which it frequently
is in places but little elevated above the level of the

sea, they continue in considerable numbers upon the

fresh-water lakes, feeding upon the submerged roots

of aquatic plants, which, on account of the stems

lying completely down, are very farinaceous in these

high latitudes.

As soon as they begin to feel the influence of the

spring, they collect their scattered parties, and retire

to the regions farther to the north to spend their

summer and rear their broods. Vast numbers of them
are said to be met with at that season in all the polar
countries in the north of Siberia, of Lapland, in

Iceland, in America, especially in the countries near

Hudson's Bay, and even in Greenland ; though more
are mentioned as being met with in Nova Zembla or

Spitzbergen. Being chiefly vegetable feeders, they
of course resort no farther to the north than the roots

and sterns of plants are to be met with in the waters ;

and they avoid mountainous districts, and resort only
to those in which there are lakes or rivers of consi-

derable magnitude. On their migratory flights they
ride very high in the air, and follow close to each

other. The high flight is no doubt taken as a secu-

rity against the attacks of the powerful falcons of the

north ; for which the swans, notwithstanding their

great size and strength, would be no match, if the

falcons were once to gain
" the sky" of them. To

every thing above it in the air the falcon is compa-
ratively harmless ; and the swan has little or no means
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of defence when it is on the wing, the stroke of the wing
being what it chiefly depends on for its defence against
an enemy, and this being but little available when the

bird is flying. By taking the sky of the falcon, the

swan is thus enabled to perform its migratory flight
in considerable safety. The flight of these swans,
when they are upon their migratory journeys, is much
more rapid than, from the size and weight of the

birds, one would be apt to suppose. As is the case

with all birds of lofty flight, it does not appear to be
so rapid as it really is. This is a point to which it is

very essential to attend to in all cases of animals, or

indeed of any thing else in motion. The portion of

the retina which the visual impression of the observed

object passes over is, of course the standard which
we have for the measure of its velocity. In conse-

quence of this, its motion appears to be slower than

it really is in the very same proportion that, its dis-

tance is increased, so that a motion at the distance of

five hundred yards requires to be ten times faster, in

order to have the same apparent speed as a motion

at jif'ty yards' distance. This renders it rather a dif-

ficult matter for an ordinary sportsman, however

expert he maybe in hitting partridges orjother ground
birds on the wing, to hit swuns when they are passing
over him in their high migratory flight ; and unless

he takes aim before them, at a distance which can be

determined only by experience, he is sure to miss.

The weight of swans, and their size, and the abun-

dance of their feathers, causes the wind to have very

great influence on the velocity of their flight. Hence

they almost invariably go with the wind in their

migrations, and wait, or even halt, on their journey it'

the wind is adverse. Before a stiff breeze, they can

make way at the rate of not less than one hundred
miles in the hour, so that they are then very soon

out of the observer's horizon. But against a wind of

equal strength, they can make very little way; and

upon a strong cross wind they drift very far to

leeward.

The youn? swans, which are bred in Iceland and

the other northerly places, are not able to take their

departure the first year. They moult in August, at

which time they are incapable of flight ; and so the

people hunt them with dogs, or fell them with clubs,

their flesh being much relished in those countries

where dainties are but few*

These birds have acquired a very considerable de-

gree of fictitious interest, and therefore, besidos the

exaggeration of the musical power of their
" sweet

voices," there are various other improbable things

alleged of them. For instance, it is said that when
the frost begins to set in they assemble in multitudes,

and keep the water in a state of agitation to prevent
it from freezing, while the fact is that all the agitation
that swans could produce in the water of a lake would

just make it freeze the more readily. It is probable,

however, that they break the thin ice, and continue

breaking it at the same spot as fast as it freezes, for

this is the habit of many animals in the winter.

Though, upon ordinary occasions, the wild swan is

a very peaceable animal, and never voluntarily makes
an attack upon any other animal, it is by no means
deficient either in power or in courage. The angle
of the wing is the part with which it strikes, and the

motion is so rapid, that the stroke is much more

powerful than one would suppose from the mere
volume of the striking instrument; but when we con-

sider that the effect of a stroke is made up of two
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elements, the quantity of matter and the velocity, and
that while the effect increases only as the quantity of

matter, while it does so as the square of the velocity,
we can easily understand how soon rapidity of motion
will make up for any inferior weight in the moving
instrument. One-fourth the quantity of matter mov-
ing with four times the velocity has an effect in the

proportion of sixteen to four ; that is, it has an effect

four times as great. It is upon this principle that a

piece of candle may be shot from a gun or pistol, so
as to pass clean through a deal board of considerable

thickness. Even this is not all, for the" small weapon
delivers its effect upon a much smaller portion of that
on which it impinges ; and in proportion as it does

this, the effect of it is also increased. Hence there

may be less exaggeration than many suppose, in the

allegation that the blow of the wild swan's wing can
knock down a hog, or hit a bird of prey, or even a

predatory quadruped, in so smart a style, as to make
them avoid a second rencontre.

The female swan builds a large but rude nest, very
near the margin of the water, but on' a place where
there is no chance of inundation, and where she can
command a view of danger should it approach. From
the water she has nothing to fear ; and thus, if she
finds a little jutting promontory of the land suitable

to her purpose, she prefers that, and sits with her
head to the land, unless when the state of the weather
renders another position more convenient and safe.

The eggs vary from four to seven in number. They
are very thick and strong in the shell, of a rusty-brown
colour, and marked with white blotches about the

middle of their length. The incubation lasts for about
six weeks. The northern people, as has been said,

are fond of the flesh of the cygnets, or young of these

birds; but the adults are not relished by them, though
much less particular as to Inequality of their food
than the inhabitants of more favoured climates. They,
however, make considerable use of the skins, dressing
them with the down upon them, and sewing them

together, in which state they form strong and warm
garments ; or weaving the down into a sort of fram-

ing of network, in which state it is almost equally
warm, and exceedingly light and pliable. The down,
the feathers, and the quills, are also of considerable
"value as articles of commerce.
THE MUTE OR TAME SWAN (C. olor~) is "the

swan," by way of eminence ; and, though differing
from the other in the particulars already alluded to,

it is nearly similar in the leading points of its eco-

nomy. It is rather shorter than the whistling swan,
but longer in the wings, measuring about seven feet,

or even a few inches more when they are fully ex-

tended. The body is rather thicker too in propor-
tion to the length, and it is, upon the average, a

heavier bird when full grown. The bill of the mute
swan is of a red or salmon colour, with the margins
and the basal cere, which swells into a tubercle of

considerable size, black; the whole plumage! of the

mature bird, when on the water in a pure atmosphere,
is beautifully white ; and few of the living produc-
tions of nature are more beautiful than swans, espe-
cially when they are upon the small expanses of clear

\vater, which occur in many of the rich little valleys
in the south of England. Though a majestic crea-

ture in its motion upon the water, the appearance of

the swan harmonises best with water which is clear

and tranquil, and grasses and green meadows add

greatly to the effect.

In a state of nature this species is not so migratory
or so polar in the breeding season as the whistling-

swan. Some of them, especially in the east of Europe

and in Siberia, where the seasons run more into ex-

tremes than they do in Britain, are compelled to

move southward when the weather is severe : and

even in Britain they are sometimes driven from the

waters of particular places by the severity of the

weather ; but where the waters are open they con-

tinue on the same grounds for the whole year round,

and where they are placed upon ornamental waters

in pleasure-grounds, or even in the close vicinity of

cities, they show no very strong disposition to shift to

more sequestered haunts, at any season of the year.
In places that are much frequented they soon become

very familiar ; indeed they are far from being timid

birds under any circumstances. They appear to be

quite confident in that power which nature has given
them ; and, as they have little to fear from enemies,

they are not much given to be pugnacious, at least in

ordinary times of the year. When, however, they
have nests, they not only defend them with great

bravery, but attack, in the most resolute manner, any
animal that approaches, not excepting man himself.

The female is a close sitter during her incubation,

which is about the same length as that of the whistling

swan ; and while the female sits, the male is very
assiduous in watching for the safety of the family.

He is ready to resist, and by the most vigorous means

to repel, every intruder, not excepting his own species,

who cannot come within a short distance of the nest

without being attacked. Severe contests often take

place between the males upon these occasions, more

especially if, as is sometimes the case, there is an odd

or unpaired male upon the same water. This odd

one is not the assailant ; for, as he is not in the guar-

dianship of a female and nest, he does not appear to

have the same excitement as those which have this
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trust Committed to them ; but if he is attacked, he is

bold enough in his defence ; and we have heard it

stated, though we will not vouch for the fact, that if

he should succeed in killing or beating off the legiti-
mate possessor of the ground, even after the incuba-
tion is considerably advanced, he takes the place and

discharges the duties of watchman and protector,
with the same vigilant assiduity as the one which he
has vanquished.
The nest of the mute swan is very similar, both in

place and structure, to that of the whistling swan,
but the eggs are different ; they are of a white colour,
and vary from six to eight in number. The time of
incubation is about six weeks, the same as that of the
other species. The cygnets are grey, and do not

acquire their full plumage till the second year, and
till then they usually keep in company with each

other, which they also do with the old birds, until

the time of pairing again comes on. The cygnets,
while they are in their grey plumage, have very little

of the majestic appearance of the adult swans. As
articles of food, they are, however, the only ones
that are held in much estimation at the present time,
and there is probably more of the want of rarity than
of that of nature in them. Taken from the water, in

their natural condition, they are comparatively of
little value ; but, when they are artificially fattened,

the}' fetch a high price in the market. When tame,
swans are kept with a view to profit as well as orna-
ment ; their down and the quills of their wings are

pulled twice in the year. This is a very cruel opera-
tion ; but then, the feathers pulled from the live

bird are better than if they were taken from it when
dead ; and, if the operation is performed near the
time of the moult, and the birds are well fed, it is not
so hurtful to them as might at first be supposed. By
having this extraordinary supply of feathers to keep
up, the working of their system is much more severe
than when they have only to supply the natural

moult, and therefore they require artificial feeding,
in which oats is as good a supply as they can have.

Upon small pieces of water, the banks of which are

kept trim and free from aquatic herbage, swans

require to be fed in the breeding time, and it is of
course necessary to give them food in very severe

weather, especially when they are frozen out. They
are bad walkers ; and thus, when they are shut out
from the water, they are but ill able to find their
own food upon the land. Indeed, it appears that, if

they have not free access to the water, no feeding
can keep them in proper condition ; for their plumage
gets dirty and ruffled, and they lose all the spirit and
the majesty of appearance which they have upon the
waters. When in full possession of their proper
element, there are few birds so attentive to the state

of their plumage as swans. They bathe and play
in the water, by casting it all over them, as if it came
from a shower-bath ; and then they begin to trim

every feather, which they can do on almost every
part of the body and wings, in consequence of the

length and elasticity of the neck.
No birds are more, or indeed so much, at home on

the surface of the water as swans. Their size, and
the closeness, and at the same time the tightness, of
their plumage, enable them to ride out during gusts
and gales, in which few other birds can keep the

surface ; and the pure whiteness of their colour,

together with the abundance and fineness of their

down, render them very independent of changes of

temperature. One of their most conspicuous advan-

tages, however, is the extent to whigh they can use

the wings in sailing along. The hand part of the

wing, that is, the portion from the wrist joint, is that

which they use upon those occasions, and as the

wings are large and concave, and the quills strong,

they can go at a rapid rate before the wind without

any exertion of the feet. If the progress is to be

right before the wind, then the two wings are equally
raised, and that, in proportion as speed is required,

they are more expanded. The wings of the swan
are, indeed, more effective sails than any that we
can apply to our craft. The wings of the swan form

a sail at each side, between which the current of the

wind passes, and thus acts upon them with much
more effect than it does upon the sails which we

apply to vessels, and which, generally speaking, all

draw one way. Equal sails set on the two sides of

a ship, and diverging backwards, would be adapted
only for going right before the wind, but they would
tend much more to the preserving of a steady course

than any sails set upon masts in the mesial line of

the vessel ; because the current of air passing between
them in that line, and of course also in the line of

the specific gravity of the vessel, would keep the

progress of that centre steadily to the line of the

wind. Sailing upon a wind would be a much more
difficult matter with this kind of double canvass ; and
it is doubtful whether any contrivance of man could

give it the variety necessary for gaining the maximum
of effect with the minimum of wear and tear in this

way ; but it is certain that, with vessels of the pre-
sent construction, especially with square-rigged ones,

anything but the maximum of effect is produced ;

and thus they who have an interest in improving the

rigging of ships and, in a country like Britain, it is

every body's interest would do well to study inti-

mately the mechanism and movements of the wings
of the swan as it sails upon the water. It can alter

the trim of the wings in a style which is truly admi-

rable. By altering the trim of them, in respect to

each other, it can not only sail on a cross wind, but

absolutely
"

lie to the wind :" and it can " wear" or

turn without losing an inch of wing. It would be

vain in us to hope for such perfection in our sailing

craft, unless we could find a solution of the impos-
sible problem of having an engine of human con-

struction so instinct with life as that it could of itself,

and without any human direction, obey the circum-

stances in which it were placed. This, of course, it

would be vain for us to attempt ; but still, the me-

chanism by which an animal is enabled to do this is

a subject well worthy of our consideration ; and with

the principles of the mechanics of dead matter, which

are the only ones that we can apply to guide us, we

might make far more of the study of animal mechanism

than has hitherto been made. As to motion, that is,

motion originated and directed in the air, we need

make no attempt, because we must always have a

fulcrum to start from equal to the resistance of the

medium through which the motion is to be made,
and the force necessary for overcoming the exertion

of that which we impel ; but when that which we
move starts from the earth or the water at each

application of the native impulse, and moves partly

in the air, we cannot take too many lessons from

those actions which nature performs under circum-

stances nearly the same ; and our lessons here have

the advantage of being as pleasant in the acquiring
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as they are useful in the application. Of this we can-

not have a more delightful instance than in the swan,
whether we consider it as rowing, as sailing, or as

combining the two together. The waters upon
which swans are seen are, in Britain at least, all in

very lonely places, and the birds are most out upon
the breadth of those ornamental waters at the most

delightful season of the year the green maturity of
the season, which is midway between the bloom of

the summer and the abundance of the autumn.
White swans cannot be regarded as in a perfectly

wild state in any part of the British islands ; and the

obvious reason appears to be, that there is no part of

those islands in a state of wild nature which is at all

fitted to the habits of the white swan. It is a bird of

such places where there are rivers and lakes with

abundance of reeds and the taller aquatic grasses,
and other plants which can furnish it with a supply of

food at all seasons of the year ; and when it is upon
the waters of such places, it shows no disposition to

migrate, as is shown by the whistling swan ; we need
not therefore look for it at any season in those

northern pools and lakes, to which the other some-
times resorts in the severity of the winter.

But though the white swan cannot be considered
as a wild bird with us, so neither is it a tame one.

Man has property in it by law only, and not by any
attachment that the bird has to him. There are some

places of the country where the swans are not claimed

by any one as a property ; this we believe is the case

on the river Trent, and also on some of the waters

in the southern parts of the country, where swans as

property are more numerous than they are in the

north. On the Thames, and on most of the other

rivers and lakes, the swans are in general property;
and there are some pretty severe enactments against
the disturbing of them, or the plundering of their

nests. Notwithstanding the disposition to kill and

destroy every thing, especially every thing ornamental,
which seems to be inherent in the nature of certain

classes of mankind, swans appear to be less annoyed
than almost any other bird. When on the water they
are tolerably safe from any annoyance ; and in the

nesting time the boys are not very fond of approach-
ing them for the purpose of plundering. They seem
to be favourites to a rank considerably lower down
than most other birds, for the rest are destroyed
without mercy, except when individuals are kept in

confinement as a sort of property : and this is in

itself a species of destruction to the bird, and has at

least but little tendency to improve the disposition of

the keeper. In the middle latitudes of European Rus-

sia, and of Siberia, swans are much more abundant,
and more in what we may consider their natural state,

than they are in any part of the British islands ; but

in what part of the world, or under what circum-

stances soever they make their appearance, they are

always highly ornamental to the places where they
are found.

BEWICK'S SWAN (7. JBewicku). This species has
a considerable resemblance to the common wild or

whistling swan, and probably has been often con-

founded with it ; but there are sufficient differences

between them, both external and internal, for entitling
them to be considered as distinct species. It is a

smaller bird than the whistling swan, in the length of

the body, the extent of the wings, and especially in

the weight, which is considerably less in proportion
to the dimensions ; the bill is of the same colour,

namely, black in the greater part of the mandibles
and yellow in the cere, and the general colour of the

plumage is white ; instead, however, of the dull

yellow on the top of the head and the nape, this bird

has the front mottled with rust colour. The chief

natural distinction is in the bronchial part of the

trachea, which, instead of having a short convolution
in this part of the sternum, as in the other, has a large

duplicature within the substance, as between the

plates of that bone. The habits of this species have
been but imperfectly observed ; they do not, how-
ever, appear to differ much from those of the other

wild swans, only as the bird is much more rare in tliis

country, and little adapted for long migrations, it is

probable that it inhabits still further to the north in

the breeding season, but the fact is not established.

There are various species
of swans in other parts

of the world, besides those which have been enume-
rated ; but as we know but little of their habits as

differing from those already described, a very short

notice only will be necessary. The most remark-
able is

THE BLACK SWAN (C. niger), which is a native of

Australia, but has been domesticated in some parts
of this country, and appears to bear the climate very
well ; but it is much more of a tyrant on the waters

than the white swan, and will allow no other swim-

ming bird to live in its vicinity. The whole plumage
is black, with the exception of the first six quills,

which are white ; the bill, and a naked space round
the eye, are red ; the length is about four feet and a

half, and the wings rather shorter in proportion than

the white swan, but they are broad and strong. The

plan and structure of the nest are about the same as

those of the white swan, and there does not appear
to be much difference either in the food or the general
habits. The male is particularly watchful of the

female when sitting, and of both female and brood

when they are on the water ; he not only drives off

all other birds, but if any anima', or even a human

being, approaches, he lands and marches forth to

give him battle at a distance from the family ; his

wings are raised ready for the stroke, his feathers are

ruffled, and he puts on altogether rather a formidable

appearance, only it is rendered not a little ludicrous

by the awkwardness of his gait, which makes it ap-

pear that walking is really more than he can manage,
without any toil of battle in supplement to it. It is

probable, however, that the strong excitement that he

is under is the real cause of this curious waddling
motion, and that it helps to

" scare the enemy" not
" in" but " from" battle. In this country the young
are produced about the same season as those of the

white swan, and the number in a brood appear also

to be much the same. They are of a blackish ashen

grey, which continues the whole of the first year. As
a curiosity the black swan is all very well, the more

especially that it was for such a length of time impli-

citly looked upon as the impossible bird that was no

where to be met with ; but it has none of the beauty
and grace of the white swan, which must continue to

be the favourite as an ornamental bird.

The swans of the tropical parts of Africa and

America are smaller than those of the north, and they
have the colours in general more broken. We find

in them, and also in some in the north parts of Ame-
rica, a resemblance to the geese.
THE GAMBIAN SWAN (C. Gambensis) will be found

described in the article GOOSE, under the name of
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the " Gambian Goose," and reasons will be found

stated there why those tropical birds, which have
been described by many writers as swans, have been
there arranged as a section of the geese. The Ca-

nada, or eravatted goose, has also been sometimes de-

scribed as a swan, but it has the characters of the

true goose much more completely than the one now
alluded to, and will of course be found in the article

alluded to. It does not, indeed, appear that there

are any true swans, except the white swans of the

north part of the eastern continent and the black

swans of Australia ; and it is not a little singular
that countries so wide apart, and differing so much
in all their other living productions, ate the only ones

that agree with each other in containing native swans.

SWARTZIA (Willdenow). Evergreen shrubs,
natives of the West Indies, and belonging to Legu-
minotta;. The species are stove plants, thrive in light

loam, and may be increased by cuttings rooted in

sand under a bell glass.
SWEETIA (Do Candolle). A genus of South

American climbing shrubs,', bearing diadelphous
flowers, and belonging to the natural order Legit-
minoscc. There are three or four species which have
been known as Galcgas, Tcphrosias, or Glydnes ; but

renamed as above by De Candolle in honour of the

late 11. Sweet, F.L.S.

SWEET POTATO, is the Convolvulus batatas

of Linnaeus, and the Ipomcca batatas of Poiret.

Its tubers are eatable, and much used in tropical
countries.

SWEET SOP, is the Anona squamosaof Linnaeus,
a tropical fruit-tree long known, and frequently fruited

in our collections.

SWERTIA (Linnseus). A genus of perennial

aquatics, and annual and biennial herbs, natives of

Europe, and belong to Gentianecc. The S. perennis
is called felwort in English botany.
SWIETENIA (Linnaeus). A single but most

valuable timber-tree, a native of the West Indies ; the

flowers are decandrous, and the plants belong to

Meliacea:. This is the celebrated mahogany-tree of

commerce, of which so much use is made in the

fabrication of household furniture. The plant grows
well in the stove, and is propagated by cuttings.
There is an East Indian species called S.febrifuga

by Roxburgh, from its medical properties.
SWIFT SWALLOW. See HIRUNDO.
SWINE. See Sus.

SYCAMORE, is the Acer pseudo-platanus of Lin-

naeus, a well-known timber-tree, long naturalised in

England, and much used in ornamental planting.
The timber is chiefly used in turnery.
SYLVIA (Warblers, or rather' SYLVIAD^E, the

warbler family). A genus, family, or section, for it

has been differently viewed by different discribers,

of the order Passcres, the family Dentirostres, and
the fine billed division of that family in Cuvier's ar-

rangement. The whole of the slender-billed family,
as known in his time, were arranged by Linnaeus in

one great genus Motacilla, or "
Wagtail ;" but as the

mere motion of the tail is not a characteristic from
which any useful conclusion can be drawn, it became

necessary, after the structure of birds entered into

the grounds of their arrangement, to make very con-

siderable alterations, and to subdivide the Linnaean

genera into many parts.
In all the family of fine-bills, the bill is slender and

in the form of a little style or bodkin, with the tip

sharp, and capable of entering very small crevices in

the bark of trees, or pecking out caterpillars from
;heir folds or other dwellings in or among the leaves.

They hold, at least in so far as the form of the bill is

concerned, an intermediate place between the finches

as birds feeding in great part on seeds, and the

shrikes as the most ravenous and exclusively animal
Seders of the whole order Passeres. In those that

approach the finches in character, the bill is quite

straight, without any notch, and a little depressed at

the base ; while in those that approach the shrikes

the bill is a little compressed at the base, with the

upper mandible very slightly curved, and an obscure
notch toward the tip. It is not very easy to find a

general description which can apply to the whole of this

very numerous and diversified species of birds other

than that from which the family has been named byCu-
vier ; and in this we can discover the superiority of that

great comparative anatomist and physiologist, drawn
as it is from nature alone, without any theoretical

basis of human contrivance, over the systems of more
recent and fanciful, but incalculably shallower per-

sonages, who have not made their systems, as they
ought to have done, the mirror of nature ; but have
made nature the mirror of their systems, or at least

attempted to do it, which is much the same. They
take up the succession from the Orioles, and the

McEmira, or lyre-bird of Australia ; and after proceed-
ing regularly through the different genera, to the

pipits ;
and passing over the Syndactylic and Fis-

sirostral birds, which from the peculiar characters of

their feet, their bills, or both, cannot be made to come
into the regular series, they merge in the larks, with

which the pipits have so many points of resemblance
that they were once considered as larks. They are

thus a regular section of the great succession of birds

which may be considered as having the feet with

three toes before and one behind, and not in any way
decidedly adapted to any one kind of action with

those organs.
As there is no established English name for this

extensive family of birds, and no scientific one which
is expressive enough, we shall give a short catalogue
of the genera in this article, referring to such as are

more minutely described in other parts of this work,
wherever such reference appears to be necessary.
There are eight principal genera in the fine-billed

family, and, as one of them admits of subdivision into

two sections, there will be nine in all for our con-

sideration, and we shall take them in the order in

which they are given by Cuvier.

1. SAXICOLA (Chat). These are the birds of the

family which have most of the character of the

straight-billed shrikes. An account of them will be
found in the article SAXICOLA.

2. SYLVIA. This genus has no appropriate English
name, we might perhaps call them the redbreast

genus, as our little familiar favourite, the common
redbreast, is the typical bird ; but then all the others

have not red breasts, though they agree with the red-

breast in characters which are more important. The
birds of this genus have the bill a little more straight
at the base than the chats, indicating that they are

not so exclusively insectivorous in their feeding, and
some of them, at least, are stationary even in coun-
tries far to the north ; whereas the chats are migra-

tory, and depart when the season of insects is over.

Their food, in the warm season, consists of insects

and worms, but in the winter they subsist in great
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part upon wild berries, seeds, "and other vegetable
matters. Indeed, at that season they are very mis-

cellaneous in their feeding, and pick up all sorts of

scraps, both animal and vegetable. They are all so-

litary birds, never appearing in flocks, even in the

most severe weather, when almost all the smaller

birds are not . only social in their own species, but

mingle freely with others, without the slightest signs
of hostility. The members of this genus, on the other

hand, are never seen even two in company, for though
several may be seen near to each other, there is never
the slightest indication of any concerted movement
or recognition of the one by the other. Even when

they pair, they are strictly cryptogamous, for the pair
are not seen together. They nestle in holes of

trees or of walls ; and at that season they are not
much seen even in the places where many of them
nestle. When seen, they are generally skulking about

among the trees ; and even the song of such as breed
in the woods is but very rarely heard there. But

though they are thus solitary in their habits, as regards
their own species, and indeed all other birds, they are

by no means timid or retiring at those times when
the. purposes of nature do not call them to the depth
of the forests. On the contrary, such of them as

winter where the season is severe, are among the
most familiar of birds, and not only approach houses,
but do not hesitate to enter them with a boldness dis-

played by very few birds. Even in the breeding
season, their skulking appears to have much more re-

ference to the finding of food, than to any timidity or

alarm ; for though they move about and are careful

enough 'to be out of the way of danger, yet they
never become agitated, or fly off to any great distance,

they merely shift about so as to get the screen of the

tree, or other cover, between them and that by which

they happen to be disturbed. They are also of a
bold and pugnaciousMisposition, and when in a state

of confinement they attack and vanquish birds larger
than themselves. Their songs are not so varied and

melodious, or given in such volume and with so much
energy, as those of some others of the family ; but they
are in general sweet, and the resident ones, which

quit the woods in the winter and resort to the vicinity
of houses, sing after their arrival and again before
their departure, or if the season is mild and open
they sing occasionally throughout the whole of it.

When they sing, however, they never come quite
close to houses, or attempt to enter them, for the
same severity of the weather which drives them to

this familiarity, renders them perfectly silent. The
species which Cuvier has included in the genus, dif-

fer a good deal in their external appearance, espe-
cially in their colour ; but there does not appear to be

any difference sufficient for warranting the further

division of them into genera, though that has been

attempted by some of them who are in more than an

ordinary degree system-smitten.
Redbreast (S. rubicola). In the late autumn, the

winter, and the early spring, this is one of the best-

known of birds, and almost every one knows it, with-
out requiring any description ; but in summer its

habits are much more obscure, so that doubts have
been started whether it is or is not a migrant. That
it does change its ground with the seasons is true ;

but then it is only a little way, namely, from the
close vicinity of the house to the nearest copse.
Some indeed may shift from the cold districts to the

warm when, the cold weather sets in ; but there is

no reason to suppose that any of them take long
1

journeys, and especially that they pass beyond sea.

They are at all times birds of short flight, and very
rarely seen upon the wing unless in shifting from tree

to tree, or between a tree and the ground.
Although, when they are driven to extremities by

the severity of the weather, the redbreasts are the

most familiar of birds, yet they have the solitary ha-

bits of the genus perhaps more strongly than any of

the other species. When they are upon the breed-

ing grounds they are very jealous of each other, and
if one happens to approach too near the domicile of

another, a battle is the result. Even the young of

the year, when they come to the neighbourhood of

houses, do not come in society ; and it is said that

two birds of different broods never perch on the

same tree, though this is obviously a point which it

is difficult, and even impossible, to ascertain with any
thing like certainty.

Unless it be in seasons of uncommon severity, or

in climates where the winter is very prolonged, the

redbreast quits the vicinity of human abodes, and
betakes itself to the woods, sometime in the month
of March. It does not depart, however, until there

is some action of the spring in the places to which it

retires ; and if the storm returns with severity, the

redbreast comes back along with it. It prefers those

places of the woods and copses which are humid, or

near marshy grounds, because these abound much in

insects and in earth worms, which are the true staple
articles of its summer food. The nest is always upon
or near the ground, under natural cover if possible ;

and when this cannot be had close enough, the bird

is said to make an artificial concealment with withered

leaves. This is what is alluded to in the old ballad

of " The Babes of the Wood," though there the bird

is represented as covering not its own nest but the

bodies of the deserted children; an office which, of

course, it would not perform. A hole in the ground,
or in a wall, is sometimes had recourse to, when the

cover of trees or bushes cannot be had near the sur-

face of the ground. The nest is formed of dry grass
and withered leaves, and finished in the inside with

finer vegetable substances and feathers. The eggs,
which are of a dull whitish colour, marked with

waved lines and spots of ash and rust colours, vary
from four to seven in number. During incubation

the male sings, but by no means loudly or so as

to be heard at any great distance from the nest, so

that his pleasant though feeble notes are drowned by
the more tuneful voices of the grove, which are at

this time pealing in full orchestra. As is the case

with all the fine-billed birds, the young are in the

nest for a considerable time ; and the parents are

very assiduous in feeding them.

Their food, and indeed that of the whole genus,
is not the same in the breeding season as that of the

genus Curruca, or the true warbler. These last do

not of course refuse full grown insects if they can get

them ; but they do not regularly hawk for such on

the wing, their food consisting much more generally
of caterpillars. The robin preys much more upon
the full grown insects when they are beating about

to find among the leaves suitable places for deposit-

ing their eggs. In this way, the good which the

birds of this genus, and especially of this widely dis-

tributed species, do to the woods and copses is very

great ; for the capture of one parent insect ready to

deposit her eggs may be reckoned equal to the cap-
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ture of a thousand caterpillars, and the caterpillars
which the birds pick from the leaves, and other parts
of the trees, have always done some mischief before

the birds can find them, generally before the sylvan
warblers of the summer betake themselves to the

groves, or even before they arrive in the country.
But the redbreast does not confine itself to the

insects which it captures on the wing, or by hovering
about the leaves till its opportunity arrives ; it de-

scends to the ground, where it captures multitudes of

worms and ground larva;, and also the mature of

these, Gaffer Long-legs for instance, and the other

tipulcc, which are so destructive to the rootlets of

herbaceous plants, and also the small jumping beetles

.which destroy the seed leaves of turnips and other

dicotyledonous plants.

Thus, when the robin, having sung the vespers
of the one year, and the matin song of the other,

amusing us with the familiarity of its manners during
the pause of nature between, leaves us for a season,
and the performance of its own seasonal purposes,
it does not quit our service ; but works as diligently
for the conservation of the vegetation of the grain, as

it does for that of the garden and the home shrub-

beries during the winter. Indeed the whole of the

sylviada; are 'great conservators of vegetation, pro-

tecting it from fees which no human skill or labour

can reach, and exerting themselves with an assiduity
which not the most zealous and persevering of the

human race could by possibility undergo. Try to

pick the aphides, one by one, from a single rose-tree,
or the caterpillars from a single cabbage or cauli-

flower, which has been planted in the wrong soil or

situation, and he will have some idea of the labour

which is performed by the fine-billed birds. Then
it appears as if nature had endowed them with their

sweetness of song, in order that men might be melted

by their melody, and so spare them that they may do

good. This is the fact in many more cases than we
are aware of ; and there are few facts in the whole

range of nature that are more delightfully instructire.

Those in the animal kingdom are, of course, the

most striking, because animals themselves draw the

general attention more than the productions of the

other kingdoms of nature. Now it will not fail to

strike any one who devotes but a moment's attention

to the subject, that those animals which do not in

any obvious way work for the good of man, always
retire from places as they become peopled and culti-

vated ; while those that are eminently useful not only

stay, but increase in numbers, and follow cultivation

into places in which they were not to be found so

long as those places were neglected. Thus, in Bri-

tain, while eagles and ravens, and also the wild

mountain game, and the long-legged fishing or sca-

venger birds by the waters, are all very much con-

fined in locality and diminished in numbers to what

they once were ; on the other hand, the field and
woodland game birds, the partridges in the fields,

and the pheasants in the copses (though the latter

are imported birds), have multiplied greatly ; and
the warblers have extended into districts in which

they were formerly unknown. Now, in all instances

in which such changes take place in the children of

nature adapting themselves to the progress of art,

we may rest assured that the animals which diminish

in numbers or disappear, are not wanted in the state

of culture, and would be injurious if they were to

remain in numbers. Those again which remain

where cultivation extends and improves, always have
some useful office to perform, whether we understand
the nature of that office or not. Even they may be
in excess, however, beyond what is required for

good, and then the surplus must do mischief; but
this is a point upon which we cannot, in the nature
of things, obtain perfect information ; and therefore

we must not come to any positive conclusion respect-

ing it. Of the general good done by the Sylmadae,
there can, however, be no doubt, and there can be
as little as to the particular advantages of the sum-
mer labours of the redbreast.

But its winter labours are scarcely less valuable.

It comes to the garden?, orchards, and vineyards early
in the season ; and although it plunders the grapes to

a considerable extent there is hardly any thing in com-
mon gardens and orchards to which it can do much
harm. Its bill is not formed for cutting and dividing

large substances
;
and therefore the leaves of the

mountain ash and other analogous trees, none of

which are of much value to man, are the chief sub-

jects of its vegetable plunder. Vegetables, indeed,
are a secondary object with it at all times, and it never
has recourse to them, if it can find insects or worms,
even at the expense of far more labour than the vege-
tables would cost. This is the great foundation of its

value in the garden and near the house in the autumn,
the winter, and the early spring. It is one of the

most industrious of birds, the first to begin its work in

the morning, and the last to give it up in the evening.
Its early arrival in the autumn is of particular value.

It comes long before the air is freed of winged insects

for the season ; and it watches them with assiduity,
and catches them with certainty, when they resort to

those places where they deposit their eggs. It is un-

derstood that the young birds are the first to appear
near houses in the autumn, and that they break into

song, in consequence of the food which they then eat,

and the temperature of the season jointly bringing

upon them a sort of forced act of that energy which is

to come into full vigour and exercise in the spring.
Be that as it may, their song in the autumn is exceed-

ingly pleasant ; because amid the decline of the year
it sings of hope and prophesies that the spring will

again return.

The natural cause which brings it so constantly and
so closely to the dwellings of mankind, is the number
of perfect insects which are kept alive by the artificial

heat of such places. These are chiefly, if not wholly,
females ; for the males of insects are something like

the anthers of flowers, they perish as soon as the func-

tion for which they are appointed is performed. But
the females have a longer duration: they have the

eggs to deposit ; and, if no casualty overtakes them,

they do not perish until that is performed. In coun-
tries where the seasons are very marked, the cold

often comes upon them before the eggs are laid ; and
it appears that they are under some special protection
of nature while charged with this important trust.

When the cold overtakes them they become dormant,
until they are aroused to activity by the return of

warmth. Some of them, as for instance the bees and

wasps which form annual colonies, remain in this dor-

mant state all the winter ; but there are many others

which habitually deposit their eggs and perish, of

which a considerable number become dormant in a

temporary way, but are ready for being called into

activity by any natural or even artificial increase of

temperature. The redbreasts are not only on the
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alert to capture those insects when they appear on the

wing or in motion, but search for them in the chinks
of walls, the clefts of trees, and all other hiding places
in which they are likely to be found. The insects

which are so captured by the birds, are all matured
females ready for depositing their eggs, and as we have
said and it is an under statement the destruction
of one mature insect in this state is equivalent to

the destruction of a thousand larvee, the advantage
which the redbreasts give at this season, are almost

beyond the power of calculation.

Besides its direct usefulness, which is thus very
great, there is something very pleasing in the familia-

rity of the redbreast. If it is fed with crumbs of

bread, or little bits of meat in the window sill, it will

not only return while the storm lasts, but it will, as is

said, vcome back year after year to the very same

place. In the cottages of the upland places in the

north, where there is no regular chimney, and where
in consequence it is often necessary to keep the door

open in order so to confine the acrid smoke of turf and
wood to the upper part of the house as that the peo-
ple may be able to breathe, the robin will, after a few

pauses and lingerings in the porch and at the thresh-

old, come hopping on the floor, and even show the same

familiarity as if it were one of the family. This is a
little curious ; for the bird which is thus familiar with
man and his dwelling, and which will perch on the
shoulder of a person sitting still, or on the back of a

dog lying by the fire, has less familiarity with birds

in general, and with those of its own species in parti-

cular, than almost any other that can be named. In-

numerable anecdotes of it have been printed, and
there is probably no person who has been familiar

with the country, or even with the straggling outskirts

of towns, who could not, if so inclined, add to the list.

The progress of its familiarity is well told in Thorn-
son's " Winter "

; but the tale must be too familiar

to every body for needing to be repeated. We
shall only allude to one instance, in which the bird

appears to have taken up its regular abode in the
house for the winter, and yet returned to free nature
in the spring. In November 1788, a redbreast, shi-

vering with cold, tapped at the window of M. Gerardin.
The window was opened, and the bird perched with
the utmost confidence on the back of an elbow chair

near the fire. When it had recovered from the effects

of the cold, its first occupation was to attempt catch-

ing the few house flies which had been awakened from
their dormancy by the warmth of the apartment. It

was fed upon crumbs of bread and small shreds of

boiled beef ; and so well did it like its lodging and
board, that it not only remained during the winter,
but sung its hymns of gratitude as cheerfully every
morning as if it had been perched upon a twig in the

spring. It was particularly familiar with M. Gerardin ;

and although it did not actually assist him in his studies,
it amused him while engaged in them. It perched
upon his desk, and sometimes on his left hand while
he was writing ; in short, it was more familiar and at

home than the majority of birds which are reared
from the nest with the greatest care. In all this,

however, there was not the slightest degree of attach-

ment, but merely a very powerful instinctive attention

in the bird to its own personal comfort which is one
of the most necessary, and therefore one of the most

powerful, instincts in all animals; for when the season
came round, and the impulse of nature called it to the

woods, it flew away and returned no more.

If circumstances render it necessary for the red-

breast to build its nest and rear its brood near the

habitation of rmm, it shows the sanae attention to its

own occupation, and the same indifference to what

they may be doing in its close vicinity. They may
work, and hammer, and make as much noise as they

please, without in the least disturbing the bird, ifthey
do not invade the place of its nest. Indeed, it hops
about near them, and scrutinizes with curious eye, as

if it devoted a part of the leisure of its own active life,

in superintending and seeing that they perform their

task with equal assiduity.
This familiarity and curiosity often costs it its life ;

for they make it very apt to run into the snares of the

bird catcher. In Britain this is rarely taken advan-

tage of, because though redbreasts are very common

they are not very numerous at any particular spot ;

and the only small birds that will repay by their flesh

the trouble of catching them in Britain, are those that

flock numerously on the fields in the winter ; and
even they are attended to in particular places only.
But it is different on many parts of the continent with

little birds generally, and with the redbreast in par-
ticular. In many parts of France, and in particular
in the valley of the Moselle, redbreasts are very nu-

merous in the autumn, being attracted in great numbers
to the vineyards. The catching of them is there a con-

siderable trade. They are mostly carried to Paris,

where they are held in very high estimation by epi-
cures ; but they must be carried very quickly, as they
lose, in four and twenty hours, the flavour for which

they are so much esteemed when recent.

The Blue-throated Warbler (S. suecica) has been

already described at some length, in this work, under
the name BLUE-BREAST, and with the synonymes of
" Fantail" and Pandicilla. We have little to add to

the description given in that article. The bird is far

more numerous in the north of Europe than the red-

breast, and it is found in much higher latitudes, and
at greater elevations upon the mountains. It is much
more of a marsh bird than the redbreast, and not quite
so much of a woodland one. Its nest is very often

in the cover of the dwarf birch, or the heath, and

generally among the wild willows which creep along

by the sides of the mountain-pools, rather than in the

woods properly so called ; and in winter, though
some of the birds descend to the low country, the

greater part migrate to the south. It has not the

familiar habits of the redbreast. In those situations

where it has only low and creeping bushes as a cover

to
4
the nest, with no trees in the neighbourhood, it

does not, at all times at least, sing from the perch,
but rises to a small height in the air, and sings hover-

ing on the wing. Its natural song is sweet, and con-

tains a very considerable number of modulations ;

and, from one or another of the birds, it is heard all

the night long we speak of Lapland, where the

night has no darkness. It is then that its song is

most pure, for it is a great mimic, and when the other

birds around it are in voice it imitates them all in suc-

cession. The Laplanders are very loud in praise of

its musical] powers, probably because song-birds are

but few there : and they may prefer it, as they do, to

the nightingale, upon the same principle that the

Highlandman gave preference to the hooded crow,
one of the most husky-voiced birds in existence, over

the parrot :
" She speaks better Gaelic in the Hee-

lands than ta creen dtoo that will no be there."

It is rare in middle Europe, and still more so in the
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south ; not appearing even in Germany, except in

the winter, or in Britain, except as an exceedingly
rare straggler on the eastern coast. Insects are its

chief food in the summer, and wild berries in the

winter.

The Redstart, Red-tailed, or Brown-tailed Warbler

( phcenicurus}. This bird is better known, and
therefore more interesting-, in the middle and more

southerly latitudes than the former. It has been
made the name bird of one of the modern genera, by
raising the specific name phcenicurus to generic
honours. Now, 'even as specific, this name is not

very happy on various accounts. In the first place,

the colour on the bird is not red but reddish-brown ;

in the second place, this brown is not so red on the

tail as it is on the lower part of the back and rump,
and on the fore part of the belly ; and in the third

place, the tail-feathers are not wholly reddish-brown

on the upper side, the side from which the colour of

the tail ought to be described, if it is to be described

from colour at all. But, besides these objections,
there is a more weighty one, namely, many other

birds have the tail much redder than this one ; and

thus, though it is the most red-tailed of Cuvier's

Sylvia, and therefore correctly enough styled the

phcemcwtu among them, the pointing of it out gene-

rically as the red-tailed bird is ludicrously absurd,

just as calling the blue-throated warbler Pandicilla is

"flat burglary as ever was committed" on the tail of

the peacock, worse than "accusing the lady Heru

wrongfully."
The red-warbler or red-robin (for one or other of

these seems to be its most appropriate English name)
is a bird of rather less than half an ounce in weight,
and five inches and a half in length. The bill and
feet are black ; the irides hazel ; the front white ; the

top of the head, back of the neck, and upper part of

the back, bluish-grey ; the cheeks and throat black,

the black extending on the sides of the neck and the

upper part of the breast ; the rest of the body red-

brown, which is deeper on the lateral feathers of the

tail, and the two middle leathers of the tail and the

quills blackish-brown.

As a British bird, this species is only a summer

migrant, a common one in the south of England, and

along the eastern part of the valley of the Severn ;

but more rare in the north-east, and very rare in

Scotland, occurring only in the counties on the Sol-

way Frith, and the valley of the Clyde, and some

parts of the Lothians, not frequently in these. Like

many of the summer migrants, it is not found in the

south-west of England, where indeed we could not

expect to find those birds which migrate by short

flights, which appears to be the case with all the fine-

billed migrants of whatever genus. Syme says, he

has "
frequently met with it in the neighbourhood of

Edinburgh. Though a very shy bird, it often ap-

proaches and builds near the habitations of man, and
constructs its nest in places that we should scarcely

expect so timid a bird to select for that purpose. At

Craigcrook Castle, near Edinburgh, we found its nest

in a hole of a wall, close by an old gateway, through
which people daily pass to the castle ; it was placed
within reach of the hand from the ground. These
birds often haunt gardens, orchards, and shrubberies ;

but they also frequent solitary situations among rocks,

crags, and woods, where they build in the crevices of

dangerous ravines and precipices. Though wild and

timorous birds, they are often found in cities, but

always selecting the most difficult and most inacces-

sible places for the important work of incubation. If

the eggs are touched by the hand, unless the hen has

sat for some time, she will forsake the nest and build

again."
We have quoted this passage, which has been

quoted by others, not certainly as recommending the

soundness of the doctrines which it contains, and still

less with any intention of criticising the style, though
certainly it is very open to criticism. We are aware
that Mr. Syme's observations were well made and

faithfully reported, because he looked upon nature
with the eye of a very clever painter, capable of dis-

criminating the most minute details. But he has

totally misunderstood the character of the bird, and
therefore his conclusions are the A

T

ery opposite to

those that naturally follow from his premises. The
nestling in the gateway and in the cities are no cha-

racters of a " timid
"

bird, whatever they may be of

a bird of hidling habits, and solitary as regards other

birds, whether of its own species or of any other.

This is farther corroborated by the ease with which
the bird can be tamed, and the readiness with which
it recognises those that feed it. Its disposition, as

well as all the essential points of its organisation, are

the same as those of the redbreast ; and the chief

difference is in latitude, and in the season of the

haunts. In those parts of Britain to which the red-

warbler comes in any considerable numbers, it changes
guard with the redbreast, occupying in summer nearly
the same places which the redbreast occupies in the

winter, and performing services not very dissimilar.

This, by the way, shews us the great superiority of

Cuvier's arrangement of animals according to their

general structure, over even the mere species classifi-

cations of those who first make the system and then

try to make the animals fit it ; for if ever there were
two birds with distinctions sufficiently specific, and

generic characters identically the same, the redbreast

and red-warbler are they.
This bird does not, in general, inhabit so near the

water, or so much in the copse, and feeds much less

upon worms, or any other prey that it can hop after

on the surface of the ground. But the red-warbler

hops much more up and down, for short distances

in the air, than the red-breast does, and it is for the

purpose of enabling it to do this that it has the more

powerful action [of the tail, and has the tail larger
and stronger in proportion.

Button called the red-warbler " the wall-nightin-

gale," and the name has been retained by many of

the French describers, who, like our own, have often

fully as much penchant for the magnijique as for the
accurate. The song of this bird is a sweetly plaintive
little song certainly, but it has not a touch of the

brilliancy and heart-thrilling song of the nightingale.
Besides, it is a morning song in its finest effect, and
not begun till that of the nightingale ceases. It is a
bird of holes and corners, but it is a very pretty bird ;

and it is a bird of romantic places. It comes to us
in the middle or the latter part of spring, and takes
its departure about the autumnal equinox. The eggs
are numerous, amounting to six or eight ; and, as is

the case with the rest of the genus, the young con-
tinue long in the nest, and require a great deal of

feeding. All the birds, indeed, which come to sing
to us in the summer, come also to work

; and they
reprove those human beings who neglect the more

important duties of their situations for empty for-
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mality and idle song, a habit to which the vain and

half-educated are but too prone. The following pas-

sage, from "
Sweet," is of value, but we omit his

inferences :
" In confinement it soon becomes very

tame and familiar, and will be much attached to the

person that feeds it ; if brought up from the nest, it

may be made to sing any tune that is whistled or

sung to it. One that I was in possession of some

years back, learnt the Copenhagen waltz, that it had

often heard sung, only it would sometimes stop in the

middle, and say chippee, a name by which it was

generally called, and which it would repeat every
time that I entered the room by night or by day. In

winter it would generally begin singing in the even-

ing, as soon as the candle was lighted, and it would

sing as late as eleven o'clock at night. In spring,

when it first arrives in this country, it mounts to the

top of the loftiest trees, where it will sit and sing for

hours, beginning in the morning at day-break."
The Blue Robin (S. sialin), an American species

will be found described as the BLUE BIRD, to which

article the reader is referred.

The Black Redstart, or Slue Robin (S. tithys), is

nearly of the same dimensions as the common red-

start, but different in colour and in geographical dis-

tribution. The upper parts are of a bluish ash-colour ;

the cheeks, the space between the bill and the eye,
and the throat and breast, are black ; the belly and

flanks are deep ash ; the middle of the under part,

between the black and the ash, is white ; the under

tail-coverts, and the rump and upper coverts of the

tail, are bright red ; and the two middle tail-feathers

are brown, with red margins ; the greater coverts of

the wings have white borders ; the first quill is short,

and the^ fourth and fifth are the longest in the wing.
The female has the upper part dull ash-colour ; the

under coverts of the tail reddish yellow; and the

rump and upper tail-coverts dull red. The young of

the year have a good deal of resemblance to the

female, only the ash-colour on the under part is not

so bright. This species has occurred in Britain as a

straggler, but it is exceedingly rare, and, in fact, one

of those birds which it would be in vain to look for

in any part of the country. Even on the continent

it is a rare bird, at least in those countries where the

habits and characters of birds have been much
attended to. It is more common in the south of

Spain, we believe, than in any other part of Europe,
and we may presume that its habits are not very dif-

ferent from those of the redstart ; but we have no

information to be depended upon respecting this

subject.
In the bluebreast, the common redbreast, the red-

start, and the black redstart, we have a succession of

four species of birds occupying, as their principal

habitats, four zones in latitude, beginning at the

extreme north of Europe, and terminating at the

extreme south,, but alternating less or more with

each other in all the middle latitudes. On the conti-

nent those blendings are much greater than they are

in England, or all the birds are of comparatively
short flight.

We have the one which is at each

extremity of the series only as a very rare straggler ;

the most northerly of the intermediate ones as a

common resident, but shifting within the country
with the seasons ; and the most southerly of them

only as a summer visitant in the more southerly parts

of the country. There are not many birds which

keep up so gradual and regular a series over such an

extent of latitude, and at the same time have their

generic character so clear and definite.

There are various foreign birds which have a con-
siderable resemblance to these, but little is known of
the majority of them further than as museum speci-

mens, so that they have little or no interest for the

general reader.

3. CURRUCA warblers properly so called. These
are the true sylvan songsters, and the birds of

sweetest notes that are known. An account of them
'

will be found in the article CURRUCA, in various other

articles referred to from that one, and in the article

NIGHTINGALE, so that more need not be said of them
here.

4. ANTHUS Pipits. An account of the leading

species of these will also be found in the article

ANTHERS.
5. REGULUS Crested Wrens. These are very

small, but exceedingly energetic birds, differing in

the form of the bill, and in some other characters,
from the more conspicuous and typical birds of the

family, but still they agree with the majority in their

leading habits. The bill, instead of being cylindrical
to near the lip, as in the others, is conical, converging
to a very fine point, and when it is seen from above,
the outlines of the sides are concave, a form which

gives it considerable stiffness, notwithstanding its

very small size. These birds are accurately known

only as European birds ; indeed, their dimensions
are so small, and their usual habitations so far out of

the way of common observation, that they are but

seldom seen. We shall confine our notice to these

two species.
Golden-crested Wren (R. auricapillut). This is the

smallest, not only of the British, but of all European
birds. The average weight is only about eighty

grains troy, so that it would take seventy-two of the

birds to weigh a pound. The length in the feathers

is about three inches and a half, and the stretch of

the wings about five inches ; but, when the feathers

are taken off, the length of the body does not exceed
an inch. It is a very handsome little bird. The upper
parts are green, clouded with ash-colour on the hind

part of the head and neck; the forehead, the chin,

and a space round the eyes, are whitish ; the under

parts are brownish-white, paler on the middle of the

belly, and with a slight tinge of yellow there; the

quills are dusky, with greenish margins, and the

secondaries have a black hue on the base, above
w hich there is a white one on the coverts ; the tail

is a little forked at the extremity, and composed of

dusky feathers with greenish yellow edges. The
most remarkable character of the plumage, however,
is the crest on the head. It is longitudinal along the

top of the head, and composed of two double rows
of feathers, a little distant on their bases, but inclining
toward each other at the tips ; the external ones on
each side are deep velvet black, and the internal,

which are longer, and rise over the others, are

bright golden yellow, so that the crest, seen sideways,

appears like a golden coronet on a black chapeau.
The contrast of the two colours is particularly fine.

The female has the crest much less prominent, and
the young are entirely without it till after the first

moult, which takes place in the autumn.
The crested wrens afford a very forcible illustration

of the absurdity of associating energy and power of

endurance with mere quantity of matter, as we are

but too apt to do. Those who fall into this mistake
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would be very apt to imagine that this delicately-
formed little creature must be the feeblest of all the

birds of Europe, and confined to sunny climates and

flowery banks. But the very reverse of this is the

case. The raven himself, generally as he is distri-

buted, and able as he is to bear the storm, is not

more hardy than the golden-crested wren, and the

labour which he has to perform is far less severe and

incessant. He finds large prey, and, having gorged
himself, he dozes, and he at all times uses the wing
as little as ever he can, except as a parachute to

soften his coming to the ground when he hops. This

little bird, on the other hand, is almost incessantly on

the wing, beating about among the buds arid leaves,

hanging by the feet in all sorts of positions, and cap-

turing minute insects and larvae with wonderful

adroitness, but always with the wings ready to act

and float it speedily through the air to any new part
that he may wish to occupy. In summer it is exclu-

sively a forest bird in most places ; but, as it inha-

bits to the full extent to which the forests reach in

the high latitudes of the north, it is sometimes found

in lonely bushes. It occurs in the wooded districts

of the whole range of Europe, and also of Asia,

being met with in the latter quarter from the woods
nearest to the Arctic Sea to the woods of India,

though it is rffct to be met with in the central deserts,

or anywhere in places of an arid character. It is

also found in America, though there, according to

Wilson, it is rather larger in size than it is in Europe ;

and, indeed, the one which he describes as being a

common migrant in the United States is, in all pro-

bability, the other species, the fiery-crested one ;

but there is little difference between them, except in

the colour of the middle feathers of the crest, the

shade of colour on the back, and the size.

These birds are very numerous as well as very

generally distributed ; and in places where they

migrate they appear in great numbers on the middle

grounds of their range during the autumnal months.

With us in Britain they are found in most wooded

places, and they do not appear to have much of any
kind ot migration even within the country, except a

migration such as that which the redbreast has ;

namely, to the neighbourhood of houses in very severe

weather, and to the wood and the copse at other

times. It does not, however, come to the close

vicinity of houses so early or so regularly as the red-

breast, neither does it continue so long there, or enter

the house in search of food, though it is any thing
but a bird of shy disposition. It is a bird of much
more resource than the redbreast, adapted for seeking
its food at the tips of those slender twigs which would
not bear the weight of any other bird. Its conical

and keenly-pointed bill, too, is admirably adapted for

digging into the crevices of the young bark, or the

hybernacular scales of the young leaves, and brinin
out any larvae or insects that may be lurking there. The

pine family are very liable to have the terminal buds
attacked by insects, whose punctures let out the sub-

stance of the tree, which, instead of swelling the

buds and producing shoots, falls in an unseemly pow-
der upon it ; the tree, though it does not die imme-

diately, and may stand half living, half dead, grows
no more. This most commonly happens in trees which
have been only a few years planted where the soil is

too thin and dry ; and, if they have been once at-

tacked, there is no alternative but to grub them up,
for they never recover. The writer of this article has
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seen a plantation of Scotch fir which, having suffered
an attack of this kind, remained more than twenty
years without increasing a single inch in height; and
indeed the progress seemed to be that the life of the

tree went out branch after branch, the lateral

branches continuing to make shoots of normal

length, just as one may see in a peach-tree attacked

by the aphis, until they were extinguished one by
one.

The points of the twigs of these trees can scarcely
be reached by any other birds ; and thus the crested

wrens, small as they are, are of no little use in the

pine forests ; and we find that these forests are their

chief places of resort, though they are not confined
to them, and quit the more northerly ones in the

winter. They are also partial to oaks ; and as the

oak is never found in those very cold and upland
places where the pines are in general most abundant,
the birds remain in them during the winter, which is

the proper season for observing them, as in summer

they are concealed by the leaves. The mule is in

song only in the spring, and the song, though not

disagreeable, is feeble, so that it is not heard at any
distance, and can be barely heard at the foot of a

lofty tree when the bird is near the top. The nest is

elaborately constructed with moss or lichens, formed
and matted together with hair or wool, and lined with
small feathers. It is very warm and compact, but
without any dome, the entrance being at the top.
The eggs are rather numerous, being from six to ten

or eleven, of a white ground with a tinge of pink,

scarcely marked with any clouds or spots, but be-

coming gradually darker toward the thick end. They
are so small that it takes about fifty of them to weigh
an ounce. The parent is very attentive in feeding
the young birds, and continues her maternal care

under circumstances which evince an exceedingly
strong attachment. A remarkable instance of this is

mentioned by Colonel Montagu from his own accu-

rate observation. The pair had built their nest on
a fir-tree in his grounds ; and, though the male sung

regularly during the incubation, he ceased as soon as

the young were hatched. This is the case with almost

all birds in which the male takes any concern in

the rearing of the young ; but the notion that song
birds teach each other was not then exploded, and so

the Colonel took the nest and young when six days
old, and placed them in the window of his study,
with a view to ascertain the fact, and to observe tlte

mode of schooling, if such there should happen to be.

The male never uttered any sound during tlie course

of the experiment, except his chirping call-note when
the female came in sight; but the economy of the

birds was well observed. When the nest was placed
outside of the window, the birds came readily and
fed the young ones ; after this, it was placed inside

the window, and again toward the opposite part of

the room, the window being left open. In both situ-

ations, the female came fearlessly to the nest and fed

her little ones ; and the male accompanied her to the

outside, and waited there till she came out ; at first

he appeared with food in his bill as well as the

female ; but after a time he brought none, but merely
attended his partner. One part of this is so cha-

racteristic, that to abridge it would be injustice both

to the observer and the birds.
" The female would

feed them at the table at which I sat, and even when
I held the nest in my hand if I remained motionless.

But on moving my hand one day, while she was on

BBB
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the cdg-s of the nest, which I held in my hand, she

inude a precipitate retreat, mistook the open part of

tlie window, knocked herself against the glass, and

lay breathless on the floor for some time. However,

recovering
1 a little, she made her escape, and in about

an hour after I was agreeably surprised by her return,

and she would afterwards frequently feed the young
while I held the nest iti my hand." Her assiduity in

feeding the young was perfectly astonishing, and

gives us a very striking idea of the immense labour

that some birds must undergo.
" The visits of the

female were generally repeated in the course of a

minute and a half, or two minutes, or, upon an ave-

rage, thirty-six times in an hour ; and this continued

full sixteen hours in a day, which, if equally divided

among the eight young ones, each would receive

seventy-two feeds in a day, the whole amounting to

576." Each feed was about a quarter of a grain, so

that each of the young had about eighteen grains in

the day, or not much less than a fourth of the weight
of an old bird to each of the young every day. This

female was as attentive to cleanliness as to the supply
of food, and bore her severe labour with the utmost

cheerfulness. The labour was of course much more
severe than if the nest had remained in a state

of free nature, for in that state the male would have

borne a part, probably nearly the half, though from

the fact of his not venturing into the room it is

evident that his attachment to the young was

weaker.

When the winter sets in severely in the countries

which are covered with woods, both to the north

and to the south of the Baltic, these little birds take

advantage of the wind, and migrate southward in

great numbers. They are, however, much more at

the mercy of the wind than birds of larger size, even

supposing the specific gravity, or weight, bulk for

bulk, to be the same in both. This is a point which is

worth knowing, though it is one which is generally
overlooked , supposing the forms of two birds to be

similar, and their specific gravities the same, then the

weights are as the solidities or cubes of the same

dimension, while their resistances are as the squares.
For instance, suppose two birds the same except in

bulk, nnd the one twice as long as the other; then

its weight as resisting the action of the wind will be

eight times that of the small bird, while the effect of

the wind upon it will be only four times that on the

small bird. Thus the bird which has double the

dimensions has double the advantage ; and generally
the power that birds of equal specific gravity have to

bear up against the wind is according to their dimen-

sions, supposing that they are similar in form, and
without any reference to the power and structure of

their wings.
Small birds are generally, however, much more dis-

advantageously adapted to the wind than this. Thus
1

making allowance for the greater length of tail, the

golden crested wren is about one-twelfth the length of

the golden eagle, and thus the purchase of the wind
on the eagle is 144 times as much ; but the resistance

of the eagle is 1 728 times as great as that of the wren ;

and therefore the eagle, without regard to the struc-

ture of her wings, has twelve times as much power in

the pursuit as the wren. This is as against the wind ;

for with the wind the advantage is exactly reversed,
and will help the wren forward with twelve times the

energy that it helps the eagle. Flying on aside wind,
the wren will make more Ice wav than the eale at all

angles to the wind ; and if the wind is nearly dead

against them and blows a gale, they are driven before

it like chaff. Selby mentions a case of the wreck of

an immense number of golden-crested wrens by a

strong gale in the autumn of 1822. The wind was
first at north-east, which must have caused them to

make lee way westward ; and then shifting to south-

east, it took them a-head and drove them on the coasts

of Northumberland and Durham, along the whole line

of which the}' extended. It is by no means unlikely
that a fresh colony of the birds may come to Britain

from the northern parts of the continent of Europe
every severe winter ; but whether they usually return

back again to the north, or stay in whole or in part to

increase our home stock, has not been, and probably
cannot be, ascertained with any certainty.

Thcfiery-crested Wren(R.ignica}rillus) is by no means
so common as the other ; and it is very lately added
to the list of British birds, and was so added by the

ornithological talons of a cat. The whole tabby race

have been long known to possess a great natural

genius for ornithophagi, so much so, that if the cat

can find birds enough in the shrubbery, the mice may
lord it in the larder as they please ; but just as the

march of intellect, and the effects of education, con-

verted the natural cannibalism of man into the noble

science of war, in which the hero dofs not kill his

fellow man for his own eating, but for the glory of a

royal master, or the exaltation of a grateful country,
even so a most famous tabby in the possession of an

intelligent and amiable naturalist at Swaffham, was
schooled to capture birds, not for her own eating, but

that their stuffed skins might become ornamental in

the museum of her master. It is true that she was
allowed to eat up the common fill as the wages of

her labour, just as the warrior eats up, in another

sense, the common fill of that country for whose glory
he slaughters away at so valiant a rate ; but before

this was done it was Lt roi le veut in the one case

as in the other; Well, in the course of her scientific

labours, this cat brought home a fiery-crested wren

just at the season when those birds breed. The trees

were sought, the nest was found, other naturalists beat

other bushes whether with or without the aid of feline

sagacity and claws ; and the result was that the fiery-
crested wren is by no means a very rare bird in the

southern parts of England.
In its habits, this bird appears to differ little from

the golden-crest ; but it is larger in size, and not so

familiar in its manners, neither has it been found in

such cold places as the other. On the continent, it

is much more numerous than in Britain and also much
more migrant, although it does not occur in such

numbers on its autumnal flight as the other. Small

as the other is, for, as we have said, there are six

dozen birds to the pound, it is highly relished by the

ornithophagi in some parts of central Germany, and
the capturing it by means of call?, which it readily

obeys, is a regular trade in the season.

The top of the crest in this one is bright and glow-

ing fire-red, with three black streaks divided by two
white ones on the base at each side,whereas the golden
crest has only one black streak. This is only a tri-

fling character, but it seems to be quite constant in

the species. The bill is also thicker at the base, and

larger and stouter in its whole length.
It is very probable that this bird had been often

seen before the singular discovery of it by the cat, but

that it had been confounded with the other and much
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more common one. It is also probable that the

crested wren of North America is a different species,

although it resembles the fiery crest more than it does

the other eastern species. It is about four inches

long-, and six and a half in the stretch of the wings,
and one half heavier than our gold crest, being about

one hundred and twenty grains, while ours is eighty.
The upper part is yellowish olive, with grey on the

hind neck, a white line passes across the forehead and

over the eyes, above this there is a line of black ex-

tending the whole length of the top of the head, above
this again the yellow, and, where the yellow feathers

of the two sides meet, there is a line of bright fire red,

so that the bird is both golden and fiery in the crest.

The two lobes which form the crest, open and shut at

the pleasure of the bird, and have a very pretty effect

when it is whisking about among the leaves and twigs.
From the gape to the eye is dotted with black, there

is a white spot under the eye, then a black line ex-

tending as far as the ear covert, and a white one below
it. The breast, the flanks, and the vent feathers are

cream colour ; the wings dusky, with yellow margins
to the quills, white tips to the greater coverts, and a

black line immediately under them. The tail is long,

forked, of a dusky colour with yellowish orange mar-

gins to the lateral feathers. The legs are brown, the

feet and claws yellow and the bill black.

In the middle states of the American union it is a

regular bird of passage, arriving from the south about

the first of April, and continuing through that month
and part of May, by the close of which the whole
have disappeared. They return again in October in

much greater numbers, and are particularly active

and useful in clearing the copses and orchards from

insects. At that season they are in excellent con-

dition. They continue in the central states till the

winter sets in, and then they move southward to the

cedar swamps and other wooded places near the sea

and the rivers of the southern states.

Their migrations in America are so regular, and
their numbers so considerable, that they are a good
subject in which to observe the general habit of mi-

gration, especially in its different characters upon the

middle passage at the two seasons. On their spring

passage, the birds are excited by the physiological

impulse, and they keep moving onwards, and pass
over the ground in succession, so that they do not

appear so numerous at any one place as they do in

,he autumn, at which time their chief object is food,

and where they find that in abundance they remain
ill it is exhausted, or till the severity of the weather
>huts them out from it or otherwise obliges them to

retire. Autumn is also the season of plenty ; but

hat alone is not the reason why birds and other

animals are in best condition at that time
; for much

also depends upon the fact that the whole energy of

heir nature is concentrated upon, the operation of

ceding. In the middle states of America this wren
never sings, its voice being only a very feeble chirp;
jut it is a songster, though a very subdued one, in

the more northerly places in which it breeds. Wil-

sonii, or Auriflamma, ought perhaps to be the name
of this one, to distinguish it from the crested wrens of

Europe.
The Rviby-crested Wren (R. calendnhi) is another

American species, very similar to the former in size

and in habits, but not just exactly the same. The

upper parts are nearly the same colour as in the

preceding species, only more inclining to yellow, and

with no grey on the hind neck. The dark colour on
the wings and tail is purplish brown instead of dusky,
and the under parts are yellowish white. The co-

loured part of the crest is a spot of bright ruby red;

which is alternately hidden and exposed by the lea-

thers at the sides. The feet are of the same colour

as in the former species, only the yellow is a little

brighter. They come rather earlier in the spring
into the middle states, and they are rather later in

the autumn ; and probably they breed farther to the

north. They are exceedingly active in the trees,

and clear them of vast numbers of insects, though in

the spring they stand accused of eating the essential

parts of the blossoms of early fruit trees. In this,

however, there is probably the same mistake which
is often made respecting the tits and some others of

the more active and useful birds of our own country.
Wilson says they

" are particularly numerous in the

month of October, and the beginning of November,
in orchards among the decaying leaves of the apple
trees that, at that season, are infested with great
numbers of black-winged insects, among which they

(the wrens) make great havoc. I have often re-

gretted the painful necessity one is under of taking

away the lives of such inoffensive, useful little crea-

tures, merely to obtain a more perfect knowledge of

the species ; for they appear so busy, so active and

unsuspecting, as to continue searching about the

same twig, even after their companions have been
shot down beside them. They are more remark-

ably so in autumn, which may be owing to the great
number of young

1 and inexperienced birds which are

then among them ; and frequently, at this season, I

have stood under the tree motionless to observe

them, while they glanced among the bare branches,
sometimes within a foot or two of my head. They
are extremely adroit at catching their prey ; have

only at times a feeble chirp ; visit the tops of the

tallest trees as well as the lowest bushes ; and con-

tinue generally for a considerable time among the

branches of the same tree, darting about from place
to place ; appearing, when on the top of a high,

maple, no bigger than humble bees."

The above quotation contains by far the best ac-

count of the autumnal action of these birds that has

ever been published ; and it is not confined to the

ruby-crowned specie?, but applies equally to all the

rest. Wilson is not quite correct in supposing that

the fearlessness of the birds in autumn is owing to

the inexperience of the young, for old and young are

equally fearless, and equally unaffected by what we
call experience. In the autumn the whole energy
of the bird is, as we have said, concentrated upon its

feeding ; whereas in the spring it is actuated by
another impulse, along with which there is awakened
that vigilance which comes to its full development at

the time when the birds leave their nests and young.
What we are accustomed to call the results of ex-

perience in birds, are all produced by the circum-

stances in which they are placed at the time, some
of which are local as arising from the place, and
others seasonal as arising from themselves.

There is a fine instance of natural adaptation to

be traced here. Autumn is the time when the bud-

protecting birds are most on the alert ; and have no

impulse to draw their attention from their labour ;

and autumn is the time at which that labour is most
valuable. It depends in a great measure upon the

character of the weather in the spring, whether the
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insect egg which is lodged in the bud shall become
a wasting canker-worm or not ; but if the egg is

there there is never any security against the grub.
Now the larvae or grubs which destroy the buds,

especially the flower-buds of fruit trees, are all pro-
duced from eggs which are deposited in the autumn ;

and each of the millions of insects which these little

birds capture, is the means of preventing the deposi-
tation of a vast number of eggs. If, therefore, there

is any one time at which the birds which range the

twigs and buds claim our especial protection, that

time is the autumn ; for he who wantonly shoots one
little bird in the orchard during that season, is almost

certain to pay for his sport ; not only by a bushel of

next year's apples, but by serious injury to the trees.

With us, these autumnal labours are not performed
so much by the crested wrens, as by the tits (see the

article TIT) ; but our crested wrens are of great
service to the copses and woods, especially to the

pines and other trees that have their leaves on in

the winter. The leaves of such trees are seldom so

much eaten by insects as those of deciduous trees ;

but the buds of the pines especially are very subject
to ravages ; for the shoot of the pine is produced as

wood before there is any development of the leaves

or spines upon it ; and until these have made some

progress it is tender, sweet, juicy, and no bad vege-
table for human use, to say nothing of insects. Some
of the destroyers of these young shoots are flies, and
some beetles ; but the larva? of both are exceedingly

destructive, and would be quite ruinous were it not

for such birds as the crested wrens, whose energy and

light weight enable them freely to examine the mi-

nutest twig, and whose voracity fits them for con-

suming so many myriads of destroyers. It is true

that the crested wrens are not exactly the birds which

destroy the eggs and larvae of the Scolytid<s and other

mining beetles (see the article SCOLYTUS), which fell

whole forests and groves with the same certainty as

the axe, for the bark birds, creepers, woodpeckers,
and others, have the especial regulation of these ;

but the labours of the wrens are of most essential

service in their own particular department.
It is highly probable that there are in the extensive

forests of many parts of the temperate and the cold

regions, or migratory between the two, other species
of crested wrens besides those that we have enumer-

ated ; but as the known species differ but little in

appearance, and hardly any thing in manner, the

enumeration of more, even if they were known,
would make little or no addition to our stock of really
useful knowledge. Even in those which we have

mentioned there is not much diversity of information ;

but we have endeavoured to point out the account of

the habits among all the four ; and, minute as the

birds are, there are not many that offer a more plea-

sing study or lead the student into more delightful

places.
6. TROGLODYTES (WREN). The characters and

manners, as well as the form of the crestless wrens,

are so far like those of the crested ones, that there

does not app.ear to be much chance of error in ap-

plying the same common name to them ; but they,
at the same time, differ so much that they cannot with

propriety be considered as species of the same genus.
In some respects the crestless wrens resemble the

robins more than they do any others of the family ;

but they still differ considerably from them. The bill

is much more slender, awl-shaped, and a littile bent in

its whole length : the body is even more short and

compact than that of the redbreast. The habits are

nearly the same, only the wren is a more hiding bird,

which has occasioned the name Troglodytes, or a
dweller in holes. There are many birds that have
been called wrens, which are not true wrens in either

their characters or their habits; and so we shall con-

fine our notice to one or two species which properly

belong to the genus. They are birds of the cold and

temperate parts of the nothern hemisphere.
Common Wren (T. vulgaris). This species has been

called Europants, but not very properly, for it is

equally abundant in the north of Asia, and also,

though perhaps with some difference of appearance,
(which is usual among similar birds in the two con-

tinents,) in the more northerly parts of America. In

the middle states it is called the " winter" wren, to dis-

tinguish it from another species which comes from the

south in spring, as this one does from the north in

autumn, and is on that account called the
" summer"

wren. On the eastern continent it is also known
most familiarly as a winter bird, but it is not so mi-

gratory as it is in America, and in Britain it, perhaps,
seldom migrates farther than between the house and
the nearest grove. As -a household bird in the cold

season, its history is closely connected with that of

the redbreast, and popular story has placed the two
in the relation of man and wife,

"
Kitty Wren" being

the spouse of red-breasted " Robin." Of course, the

paucity of the supposed wives did not occur to the

rustics ; but if their theory had been true, the robins

would have deserved the epithet Caelcbs far more
than the chaffinch, for there are usually fifty robins

seen for one wren, and thus the former, did they de-

pend on the latter, would be as badly wived as the

folks of Australia.

In its lineal dimensions, the common wren does not

differ much from the crested ones, the length being
about four inches, and the stretch of the wings about

six. The body is also short, and the tail long, though,

perhaps, not quite so long as in the crested ones, and

it is not forked ; it is in general borne sloping

upward at a considerable angle with the axis of the

body. The weight is, however, fully three times that

of the gold-crest, being about two hundred and fifty

grains to eighty. It is, indeed, one of the heaviest,

and also the stoutest, for its inches, of all the feathered

race.

Of course, the bird is fitted for very different action

from that of the light and airy crested wrens ; for

while they are beating about for their food among
the buds and sprays, it is generally ranging among,
or below, the underwood. It lodges in holes of the

earth, of walls, of trees, or in heaps of stones, or un-

der fallen timber; and even during the
day

it may
be seen to leap about by the assistance of its wings
rather than to fly. Like the robins, the wrens never

formally associate with each other ; for in the places
where they are most abundant, each individual seems

to act entirely for itself. In cold weather, however,
several of them may sometimes be found in the same

hole ; but there is no likelihood of their entering these

by mutual consent, and their courage may be so taken

down by the cold, that their pugnacity, which is pretty

strong and forward at other times, may make them

prefer heat to hostility.

The wren is a dusky-looking little bird, and when

it moves about in a pile of sticks, or under the leaf-

less brushwood, it might, at first sight, be mistaken
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for a mouse. Its bill is about half an inch long, a

little bent, of a dull brownish colour, and so slender

that it can with difficulty be seen even at a little

distance, if not projected against something much

lighter in the colour ; the irides are hazel, and the

eyes, though not large, are full and expressive; the

whole of the upper part is reddish brown, clouded

with obscure cross bars of dusky, and the under parts
are of the same brown, but lighter in the shade ; the

quills and tail-feathers are dusky brown, and there

are very lew markings on any part, except an obscure

pale streak over the eye, and a few white spots on
the under coverts of the tail ; the feet are of the

same brown as the general tint of the body ; and

perhaps there are few instances of a more perfect

adaptation of the colour of birds of the same family
to the places which they inhabit UKHI the fine but

delicate tints of the crested wrens on the lop of the

tree, and the sober livery of this one, which breeds

with the mice among the brushwood at the bottom.

Insects and earthworms, especially the latter, form at

least the principal food of the common wren ; and,
small as its bill is, we have seen it in a garden pull
from the ground an earthworm as long as itself, and

nearly as thick as a goose-quill, and fly to the foot of

an apple-tree, and, by the process of swallowing alone,

bolt it in a very short time. It has been said, though
we suspect with no great truth, that the robin cleans

its worms. We never saw one so nice in its eating, and

certainly the wren takes them as tney are.

As a winter bird, the wren has none of the peculiar
fascinations of the robin. It comes near to the house,
but not in ; and it does not appear to be so thankful

for crumbs of bread as robin. Altogether it is a
much more obscure bird than the other, and seldom

appears in open places, or perched at any great
elevation on trees. It neither comes so early nor so

regularly as the other, and it departs sooner in the

spring. The warm and shaded places about which it

lurks appear to have a better supply of food during a

greater part of the year than the haunts of the robin.

It does not do a great deal of garden work on the trees

themselves, as the other does ; but we must not, for

this reason, suppose that it is wholly without its use.

Notwithstanding its partiality for hiding-places, there

appears to be a good deal of curiosity about this

wren ; and, indeed, it seems to be a pretty general
law among animals, that those which find their food

by prying about in obscure or confined places, are

very apt to examine everything new with a great
deal of attention. Many other birds, which you sur-

prise by walking into the garden or the shrubbery,
betake themselves to their perches or hiding-places
the instant that they observe you ; but not so the

wren, for it leaps out of the bush to reconnoitre you ;

and if you stand perfectly still, it will remain "
at gaze

"

for several minutes; but if you follow it, it moves to

two or three places, still eyeing you with a sort of

wondering curiosity, till at last it leaps away you
know not where. If you keep your first position

steadily for some time, the chance is, that it will treat

you in a different manner, for it will leap to some

perch, not a very elevated one, and salute you with

its song, which, though far from a varied or powerful
one, is much more shrill and sweet than you would
be prepared to expect from a creature so mouse-like
in its colour and habits. Cats lie much in wait for

wrens where they are abundant, but they do not

appear to be so successful in catching them as in

catching many other birds ; for the cat is found with

many robins for one wren even in places distant

from towns and near woods, where the two birds are

about equally numerous. This is another proof of the

very keen eye of this little bird ; and we have again
and again seen grimalkin get within her distance,

and take her spring, but the wren bounded a little

aside, and, leaping on a twig, looked down upon her

with perfect unconcern. The fact is, that birds of

moderate range in the free air are much more fre-

quently destroyed by cats than birds of holes and

corners, as they do not appear to have their eyes so

much about them, and are more awake to sounds

than to sights. It is chiefly in the very severe

weather that wrens come to the close vicinity of

houses, and at these times they sing, although every
other bird is mute, save the querulous and com-

plaining chirp, which has no expression of pleasure
to the bird, or pleasurableness to the hearer. In the

northern parts of the country, when the snow lies

confirmed for many weeks to the depth of several

feet over the common pasture of the wren, and the

bird must resort to the vicinity of the farm-house, or

the bank of the yet unfrozen fountain or stream, it is

delightful to see how the little thing joys in the

warmth of the sun, leaps upon some projecting point,

and pours forth its little song as jocundly as any lark

that ever proclaimed the spring from the top of the

morning sky.
The nest of the wren is always in a warm and

sheltered place, though differently sheltered accord-

ing to the nature of the ground. Where there are

young pines, with branches near the ground, and

heath under these, the place is especially favourite,

as the pine shuts out the rain almost as completely as

a roof. Whether it is the general habit of the bird,

we will not pretend to say, because we have intimately
studied its economy only in places of a peculiar cha-

racter ; but we never met with a wren's nest under a

young pine except on the north or the north-east

side. We have not certainly had any personal means
of verifying the fact, that the nest is begun at the

top and built downward?, neither did we ever see one

placed at any considerable height above the ground,

though they were all, in a way, a sort of dome
nests, with a lateral opening, and so concealed in the

underwood as not to be readily found. We have

usually found a few small sticks, but these formed

only the timbers of the fabric, the substantial part of

the external nest being moss or lichen, according as

the one or the other was most readily found. The
interior was copiously lined with feathers, and never

with wool, which indeed it could not be, as there

were then no sheep in that part of the country. In

districts of a different description, the nest, of course,

varies both in situation and materials ; for birds, like

men, must be contented with such places and mate-

rials as they can command ; and it is well for both that

their Almighty Creator has endowed them with this

flexibility to circumstances. Wrens are prolific birds.

We never saw more than from six to eight eggs in a

nest ; but the authorities say that they are sometimes

as many as eighteen, and even more, and we see no

reason for doubting the authorities though it were

very desirable that no such thing as an authority in

natural history existed. The eggs are very small, of

a white colour, with the faintest possible pinky tinge

over the greater part of their surface, and a neatly
mottled band of rust-coloured dots near the larger end.
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From Wilson's account, and we can have none

more accurate, it sliould seem that the winter wren of

America is a smaller bird than the common wren of

Europe, though the colour?, and all the other particu-

lars, are eo nearly the same as to leave but little doubt

as to the identity of the species. It is, however, much
more of a migrant, and does not breed in the central

states ; but that is nothing, as all birds are more mi-

grant in America than Europe. The account of its

winter habits, which we shall give in Wilson's own

words, would answer equally well for our wren.
"
During his residence here, he frequents the project-

ing banks of creeks, old roots, decayed logs, small

bushes, and rushes near watery places ; he even ap-

proaches the farm house, rambles about the wood hill,

creeping among the interstices like a mouse. With
tail erect, which is his constant habit, mounted on

some projecting point or pinnacle, he sings with great
animation. Even in the yards, gardens, and outhouses

of the city, he appears familiar and quite at home."

According to the same authority, the dimensions are

smaller than those of the European wren, but the

colours are exactly the same.

Home Wren, or summer Wren (T. cedoii). This is

the American species which alternates with the for-

mer, corning when it returns in the spring, and retiring

when it comes in the autumn. It arrives in Pennsyl-
vania in April, and rarely tarries so late as October.

It is larger than the winter wren, and different in

colour. The length u four inches and a half, and the

extent of the wings five and three quarters. The

upper part is deep brown, clearer in the tint than that

on the other species ; but clouded in the same way
with transverse markings of dusky black, except upon
the head and neck. The cheeks, throat and breast,

and also the legs and feet, are clay colour ; the under

part is spotted with black, brown and white, though
these colours do not appear unless the feathers are

ruffled. The bill is slightly bent and black, having
some resemblance to the bills of the creepers. Both

sexes are nearly alike in their plumage.
In Pennsylvania, and the other central states of

America, this is a very familiar bird, and one which

finds favour in the eyes of the people, from the vast

number of insects which it destroys. It builds in

hollow trees, or under the projecting eaves of houses,

but the people often erect boxes on the tops of poles
for its accommodation. These are in or near the

garden, in order that the birds may more successfully

carry on the war against the caterpillars.
"

If," says
the grand historian of the birds of the United States,
"

all these conveniences are wanting, he will even put

up with an old hat nailed to the weather boards, with

a small hole for entrance ; and, if even this be denied

him, he will find some hole, corner, or crevice about

the house, barn, or stable, rather than abandon the

dwellings of man. In the month of June, a man

hung his coat under a shed, near the barn ; two or

three days elapsed before he had occasion to put it

on again ; thrusting his arm up the sleeve, he found

it completely filled with rubbish, as he expressed it,

and on extricating the whole mass, found it to be the

nest of a wren completely finished, and lined with a

large quantity of feathers. In his retreat, he was fol

lowed by the little forlorn proprietors, who scolded

him with great vehemence, tor thus ruining the whole

economy of their domestic affairs. The twigs with

which the outward parts of the nest are constructed

are stout and crooked, that they may better hook into

one another, and the hole or entrance is so much shut

up to prevent the intrusion of snakes or cats, that it

ippears almost impossible that the body of the bird

could be admitted. Within this, is a layer of fine

dead stalks of grass, and lastly feathers."

An anecdote of Wilson's with regard to this spe-
cies is so interesting and so well told, that we cannot

resist the temptation of quoting it.
" This little bird

las a strong antipathy to cats ; for, having frequent
occasion to glean among the currant bushes, and
other shrubbery in the gardens, these lurking enemies
of the feathered race often prove fatal to him. A box .

fixed upon the window of the room where I slept, was
taken possession of by a pair of wrens. Already the

nest was built, and two eggs laid, when one day, the

window being open, as well as the room door, the fe-

male wren, venturing too far into the room to recon-

noitre, was sprung upon by Grimalkin, w ho had planted
herself there for the purpose ; and, before relief could

be given, was destroyed. Curious to see how the

survivor would demean himself, 1 watched him care-

fully for several days. At first he sung with great

vivacity for an hour or so, but, becoming uneasy, went

off for half an hour; on his return, he chanted again
as before, went to the top of the house, stable, and

weeping willow, that she might hear him ; but seeing
no appearance of her, he returned once more, visited

the nest, ventured cautiously into the window, gazed
about with suspicious looks, his voice sinking to a low

melancholy note, as he stretched his little neck about

in every direction. Returning to the box, he seemed
for some minutes at a loss what to do, and soon after

went off, as I thought, altogether, for I saw no more of

him that day. Towards the afternoon of the second day,
he again made his appearance, accompanied by anew
female, who seemed exceedingly timorous and shy,
and who, alter great hesitation, entered the box ; at

this moment the little widower or bridegroom seemed
as if he would warble out his very life with ecstasy of

joy. After remaining about half a minute in, they
both flew off; but returned in a tew minutes, and in-

stantly began to carry out the eggs, feathers, and some
of the sticks, supplying the place of the two latter

with materials of the same sort ; and ultimately suc-

ceeded in raising a brood of seven young, all of which

escaped in safety."
The above, of the perfect truth of which there can-

not be the least question, is one of the most curious in

the whole history ofanimals of whateverclass they may
be ; and if one was to build a theory of the reasoning

powers of animals, perhaps there is no better founda-

tion on w hich it could be erected ; but we have

neither room nor inclination for such theories ; and

therefore, we shall leave the reader to draw from the

account, of the correctness of which there can be no

doubt, whatever conclusion may be the most agree-
able to himself ; meanwhile we proceed with our notice

of the bird, as with that of all other irrational animals.

We cannot resist quoting a little more of the account

of this highly interesting bird, in the description of

which Wilson is peculiarly happy.
" The immense

number of insects which this sociable little bird re-

moves from the garden and fruit trees ought to endear

him to every cultivator, even if he had nothing else

to recommend him
; but his notes, loud, sprightly,

tremulous, and repeated every few seconds with great

animation, are extremely agreeable. In the heat of

summer, families often dine under the piazza, adjoin-

ing greeu canopies of mantling grape-vines, gourds,
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&c., while over-head the trilling vivacity of the wren,

mingled with the warbling mimicry of the cat-bird,

and the distant softened sounds of other songsters,
form a soul-soothing and almost heavenly music,

breathing peace, innocence, and rural repose. The.

European who judges of the song of this species by
that of his own wren will do injustice to the former,

as in strength of tone and execution it is far superior,
as well as the bird is in size, figure, and elegance of

markings, to the European one. Its manners are also

different ; its sociability greater. It is no under-

ground inhabitant ; its nest is differently constructed,

the number of its eggs fewer ; it is also migratory,
and has the tail and bill much longer. Its food is

insects and caterpillars ; and, while supplying the

wants of its young, it destroys, on a moderate calcu-

lation, many hundreds a day, and greatly circumscribes

the ravages of these vermin, it is a bold and insolei.t

bird against those of the titmouse or woodpecker
kind that venture to build within its jurisdiction, at-

tacking them without hesitation, though twice its size,

and srenerajly forcing them to decamp. Even the

blue-bird, who claims an equal and a sort of hereditary

right to the box in the garden, when attacked by this

little impertinent, soon relinquishes the contest, the

mild placidness of his disposition not being a match
for the fiery impetuosity of his little antagonist.
With those of his own species who settle and build

near him, he has frequent squabbles ; and when the

respective females are sitting, each strains his whole

powers of song to excel the other. When the young
are hatched, the hurry and press of business leave no

time for disputing, so true it is that idleness is (lie

mother of mischief. These birds are not confined

to the country ; they are to be heard on the tops of

houses in the most central parts of our cities, singing
with great energy. Scarce a house or cottage in the

country is without a pair of them, and sometimes

two."

Many other birds than those which have been

enumerated in this sketch are called wrens, some of

which are warblers, some creepers, and some belong
to other genera. It is very natural, and perhaps un-

avoidable, to have this general application of the

name of a bird with which every one is familiar, to

other birds that are less known, but which resemble

the well-known one more or less in appearance, in

habits, or in both. From its familiarity in the winter,

as well as from the peculiarity of its appearance and
its manners, every body, whose ornithological know-

ledge extends beyond the house-sparrow and the

goose, knows the common wren, and thus it becomes
a very good key to the mere distinguishing of those

birds which are called after it. But when we come
to more accurate knowledge, which depends upon
the whole structure and habits of the birds, those

popular extensions of the same name are by no

means so convenient.

There still remains a small section of sylvan birds,

belonging obviously to the family now under notice,

which some have classed with the wrens, and some
with the warblers properly so called (Curruca). But

they do not properly belong to either. In the English

descriptions they have pretty generally been denomi-

nated " willow wrens," or " willow warblers ;" and

therefore, without pretending that it is accurate, we
shall call them by the general name of
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illovv birds. It must not be

supposed that these birds are never to be found but

among willow?, any more than that willows are never

to be found without these birds ; for such rigidity of

expression as this could not be applied in any depart-
ment of natural history. All that is meant is that, in

the places which these birds visit in their migrations,

especially their summer one, they chiefly resort to

situations which are peculiarly favourable to the

growth of willows, whether there happen to be wil-

lows upon them or not. They have been called

marsh-warblers ; but that name is not altogether ac-

curate, as they do not resort to the marshes properly
so called, but to those places of the banks of pools
and streams which have a cover of very tall and close

vegetation in the summer, whether that vegetation
eon>ists of willows, reeds, sedjres, tall aquatic grasses,

or any other plants, provided those plants grow tall

enough for affording the requisite shelter, and there

is damp enough for affording the peculiar supply ot

food which these birds require. Their characters, as

a distinct genus or snbgenus, are not very strikingly

marked, but still there is u likeness among all the

known species, and a dissimilarity to all l|ie other

genera or subgenera of the family. They have the

body more slender and tapering at the shoulders than

the other warblers ; the upper part of the head is

flattened ; the wings are short and rounded ; and the

tail is long and \\odge-shaped at the end. Their
whole form and expression clearly indicate to any
one who has been in the habit of paying even a very

slight attention to the haunts and the forms of birds

as adapted to each other, that these are formed for

boring their way among very close obstacles getting
on the wing in very confined places, and rising anil

falling in their flight with much more facility than

they make forward progress on the wing. While

they are in England they roam very little, and are

rarely seen upon the wing, except hovering over the

osier holt, or the bed of reeds or sedges, or taking

very short flights from one part of it to another. As
the foreign birds, which should be included in this

subgenus, are not well defined, we shall confine this

notice to those which are met with in Britain. They
are birds of which it is not easy to study so as pro-

perly to understand their manners ;
for their haunts

are neither easy nor pleasant even in our latitudes,

and in warm climates they are highly dangerous both

on account of the miasmata they give out and the

reptiles and other awkward inhabitants which they
contain. They are not all equally birds of the rank

aquatic vegetation ; and some of them have little or

no claim to be called warblers, for their voices are

any thing but musical. There are three known spe-
cies of them, all of which are regular summer visitants,

not rare by the streams and pools in the south of

England, diminishing in numbers as we proceed north-

ward, and there is no well-authenticated account of

their appearance in Scotland.

The Sedge Warbler (S. phrdgniills). This is the

sedge wren of popular language, but it is unlike any
of the wrens properly so called, both in appearance
and in manners. It is about the same weight as the

common wren, but it is more than an inch longer,
and of a far more slender and delicate shape. It is

about five inches and a half in length, seven inches

in the stretch of the wings ; the head is narrow as

well as depressed on the crown, and the bill pointed,
of a dusky colour on the upper part, and white on.

the under; the colours are sober, according well with

the retiring habit of the bird ; the upper parts are
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soft yellowish-brown, pure on the middle part from

the back of the head to the upper tail-coverts, but

slightly marked with rust colour on the scapular-
feathers and the coverts of the wings ; the quills and
tail-feathers are of the same colour as the rest of the

upper part, but little deeper in the tint, and each
feather obscurely margined with dusky ; the ground
colour of the cheeks, and a small portion of the sides

of the upper neck, are dark brown ; the chin and
throat are yellowish-white, deepening into a sort of

brownish-yellow on the breast, and gradually fading
to the same tint as the throat upon the belly : all

these colours are so subdued, and fade so gradually
into each other, that the birds cannot well be de-

scribed by them ; there is one marking, however,

by which it may at once be distinguished from all

the other little birds that are found in the same places ;

from the gape, or rather from the base of the upper
mandible, a white streak extends in the direction of

the eye, but before it reaches that organ it divides

into two, so that that organ is enclosed in the fork ;

this marking being upon a dark brown ground is very

conspicuous, and it is constant in the species, so that

it is a ready means of distinction.

This bird arrives in England about the middle of

April, but as it comes silently to take possession of

its breeding grounds, it is but little noticed. When
the song begins, it is rather a feeble one, but not

without music. It is heard to most effect in the

early morning, and again toward evening ; but it also

sings occasionally from its cover during the day. It

sings in concealment from the visible perch, which,

however, is never very high, and also in its short

flights. The place of the nest varies with the loca-

lity, being within a bush among the steins of reeds,
or upon a dry stool in a willow holt, according to

circumstances. Vegetable fibres and moss are the

chief materials, and the lining of the nest is finer

fibres, with occasionally an admixture of a few hairs.

The eggs are five or six in number, of a pale brownish
colour mottled with darker. The food consists of

winged insects captured among the rank vegetation ;

and probably also of larvae, small mollusca, and
worms ; indeed, all the little birds which are animal
feeders are pretty miscellaneous, and do not refuse

any kind of small life that may come in their way.
From the accounts, it would seem that this species is

more generally distributed over the country than the

one about to be mentioned ; but there is a degree of

uncertainty about all these little birds of the tall

vegetation by the waters, as one bird is apt to be
heard and another seen. The reed-warbler, or even
the reed-sparrow, may be the bird of which a glance
is barely got before it glides into its cover ; and then
if the observer throws a stone in order to get another

peep at his bird, that is sure to set the sedge-warbler
a singing if it happen to be in the cover.

The Reed-Warbler (S. arundinacea), is nearly the

same in size as the last-mentioned species, and not

very different in colour. Still, however, the two can
be discriminated without much difficulty. The bill of

this one is yellowish on the under side, broader at the

base than that of the former species, and there are

two or three stiff hairs at the angle of the gape, which
would lead one to conclude that it feeds more ex-

clusively upon insects in the winged or perfect state,

though the mode in which it captures them has not

been well ascertained. The plumage of the whole

upper part is plain ash-brown, with the quills and

tail-feathers edged with the same, but dusky brown
in the greater part of the breadth ; the under parts
are yellowish-white, paler on the middle, and passing

through a slight brownish tinge on the flanks into the

olive on the back ; the streak from the gape to the

eye is very obscure, and there is no brown on the

cheek to set off either it or the little pale-coloured
cloud on the eyebrow. This is a soft bird in its

colouring, but one of the least gay that are to be met
with.

It comes about the same time as the sedge warbler,
but it does not come in such numbers, nor is it so

widely distributed over the country. It is chiefly
found near the coasts, and on the lower estuaries of

the great rivers, rather than on the banks of the more

upland streams, however rank they may be with ve-

getation. It is more aquatic than the sedge bird ;

and though they are often found in the near vicinity
of each other, they are not found upon precisely the

same spots. The sedge and the reed, after which

they have been called, point out tolerably well tin;

difference of location in the birds. The sedge and
the reed are very close neighbours ; but the sedge is

only close by the water, while the reed is in it. The
two birds have a similar distinction in their habitats.

There is generally, if not always, an earthy surface

under where the sedge-warbler has its nest, and that

nest is in general placed upon a solid support ; but

the reed-warbler in general nestles over the water,

though only where that water is thickly covered with

reeds. Whether those reeds are upon a flat shallow

of the river or on a pool, they are resorted to ; and

hence the bird is often found on neglected mill-ponds,
and other small patches of water. Where there are

extensive brick-works, the makers often keep reed-

pools upon some of the places from which the brick

earth has been taken, as these reeds are valuable to

them as covering for the bricks in the course of the

manufacture. There are several such reed-pools in

the neighbourhood of London, and wherever they
are they are sure to be frequented by reed-warblers

in the summer. When the reeds are so close as that

several of them can be employed to support the nest,

it is usually placed upon them, composed first of

coarser and then of finer vegetable matters, but never

with hair or feathers, as the bird does not frequent

places where these are likely to be obtained. The

eggs are a little larger than those of the sedge-war-
bler, of a greenish white colour in the ground, and

marked with dusky brown. So far as has been ob-

served, the nest is never placed on the ground,

though it is sometimes among the lower branches of

a thick tree or bush near the water, or occasionally,
but rarely, in a tuft of tall and shady herbaceous

vegetation.
It is understood to come rather later and depart

earlier than the sedge warbler ; but this is not clearly

ascertained, as it is silent when it first comes, and

also before it departs. This bird has much more

powerful action of the feet than the former spe-

cies, and, when necessary, it can cling very dexte-

rously to the stem of a reed, though it usually perches

upon the leaves, or upon stems which are in a slop-

ing position. Its song is sweet, but so subdued that

it seems as if it were whispered, and it is heard only
at very short distances.

Ttic Grasshopper Warbler (S. locustelUi) has been

sometimes described as a third species of these aquatic
birds ; but though it is often in situations near the



SYMPHORIA SYNALLAXIS.
water, it is properly a land bird, or rather a bush

bird on rich places. It is about the same length as

the two species which have been mentioned ; but it

is more stoutly made, and rather heavier. The co-

lours are also a little more distinctly marked. The

general tint of the upper part is brownish olive, with

the middle of each feather on the back darker, pro-

ducing
1 a pretty effect. The streak over the eye,

the chin, the throat, and the belly, are yellowish
white

;
the brest, flanks, and tibiae, brownish; the two

last obscurely streaked with darker. The quills and
tail-feathers are dusky, with their external webs olive.

The tail is much wedge-shaped, the lateral feathers

being an inch shorter than the middle ones ; and each

individual feather is rounded or pointed at the tip.

The wings are very short and much rounded. The

legs are brown, and the claws horn colour ; that on
the hind toe being short and crooked, quite unlike

the hind claw of the lark, though the bird has some-
times been called a lark.

It is a summer visitant, resorting to brakes, build-

ing its nest in close cover, and altogether living in

much concealment. The nest is but a rude structure,
and composed wholly of vegetable matter ; the eggs
are four or five in number, of a bluish white colour,
and without any spots. The only note which it has

been ascertained to utter, is the hissing one, something
like the sound of the grasshopper ; and it is highly

probable that the one voice may in some instances

have been taken for the other. The place of the

ntterer of these hissing sounds is not very easily as-

certained, as they strike the ear like echoes, and one
is apt to suppose that they come from the very op-
posite direction. This is a tender as wrell as a hid-

ling bird, and is not found in upland places ; indeed,
it is rare as well as local.

For the remaining genus of the family Motacilla,
which Linnaeus made the generic name of all the

species, we must refer the reader to the article WAG-
TAIL.

SYMPHORIA (Pursh). A genus of hardy de-
ciduous shrubs from North America, belonging to

Caprifoliacece. Linneeus considered this a Lonicera

(honeysuckle), but it was subsequently made a sepa-
rate genus by Pursh.

SYMPHYTUM (Linnaeus). A genus of Euro-

pean herbs, having shewy pentandrous flowers, and

belonging to Eoraginece. Two of the species are
natives of England, where they are called comfrey.
One of the Caucasian species, the S. asperrimum of
the Hortus Kewensis, has been lately recommended
to British farmers as a green forage plant, and has
been cultivated on a small scale in various places
with considerable success.

SYMPLOCARPU8 (Nuttal). A North Ame-
rican aquatic, belonging to the Aroidece. The plant
was formerly called Dracontium by Linnaeus, and
Potlios by the author of the Botanical Magazine. It

is in our collections planted in a marshy situation,
and is increased bv division.

SYMPLOCINE^E. A natural order containing
only one genus, viz., Symptoms, which gives the title,

and is the type. Of this there are four species bearing
polyadelphous flowers, and are shrubs with serrated

leaves, turning yellow in drying. The flowers are

small, white, and rather fragrant. The S. tinctoria

is used as a yellow dye, under the name of sweet-
leaf in America.

SYNALLAXIS (no proper English name). A

genus of rather handsome little birds, belonging to

Cuvier's tenuirostral family of Passeres, and bearing
no inconsiderable resemblance to the nuthatches of

Europe. They are all tree birds, and are known to

Europe and naturalists chiefly as Brazilian ; but it is

probable that they occur in the rich woods of other

parts of tropical America. The characters are : the
bill not very long, slender, pointed, very much com-

pressed, naked at the base, the mandibles slightly
curved inwards at their margins ; the upper one a
little curved at the tip, the under one straight. The
nostrils broad and lateral oblong, covered in part with
a small vaulted membrane and ornamented with fea-

thers. The feet of mean length, with three toes to

the front and one to the rear ; the two lateral front

toes of equal length, and united at their bases to the

middle one, which is of the same length as the hind
toe. The wings are very short and rounded ; the

first quill very short, the second and third gradually

longer, and the fourth the longest in the wing. The
tail very long and wedge-shaped, the feathers of it

broad in great part of their length, but tapering to

points. They correspond in America to certain little

birds, which are -found in the tropical forests of other

parts of the world, but not enough is known of them
for the establishing of a proper classification.

S. albescens has the upper part olive ash ; the top
of the head and the hind neck bright red ; the front

eye-brows and cheeks olive grey ; the lesser wing
coverts russet ; and the tail feathers olive. The chin

and belly white ; the throat clouded with black ; and
the breast and flanks reddish grey. The bill black,
with the exception of the middle of the lower man-
dible which is white. The length about five inches

and three quarters.
S. rutilans, has the upper part of the body olive

grey, clouded with deep grey ; the forehead, brows,

cheeks, sides of the neck, breast, and wing-coverts,

bright red. The tail-feathers blackish, with glosses
of chestnut red ; the quills, and also a spot on the

throat, black ; the rest of the under part greenish grey,
clouded with deep red ; the bill greyish in the chief

part of its length ; but black at the tip j the feet

black ; the length about six inches.

S. tessettata. The top of the head bright red ;

the back mottled with regular darkish spots ; the

coverts of the wings brown, with spots of a different

shade; the tail feathers brown and much wedge-
shaped ; the region of the eye whitish, finely mottled
with minute brown spots ; the cheeks bluish or green-
ish white, with small mustachios of black ; the chin

yellow ; a large spot of black on the throat ; the breast,
fore part of the belly, and flanks, bright fawn-colour

;

the rest of the under part whitish ; the bill grey at

the base, black at the tip ; the feet brown ; the length
seven inches.

5. setaria. Upper parts bright maroon red ; fore-

head ash grey ; top of the head clear grey ; nape and

upper part of the neck, brown, finely streaked with
white ; a patch of white on the bastard wing ; quills
blackish brown, bordered with maroon red ; tail-fea-

thers the same, much wedge-shaped, and with brighter
borders ; chin, throat, and breast, greyish white,
dotted with black, and the rest of the under parts
clear fawn

; bill ash-colour, and white at the base ;

feet black ; length seven inches.

S. cinerescens. Olive ; brown above ; the quills
brown, bordered with maroon ; the tail-feathers russet,

the chin white, finely lined with lilac ; a large black
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spot on the breast ; the cheeks, and also all the un-

der parts, slate grey ; the bill ash ; the feet brown,
the length six inches,

AS". Ruficauda. The upper part brown, slightly

clouded with red ; the quills and tail feathers red ;

the chin yellow ; the throat, breast, and belly, white ;

the under parts, backwards, grey ; the bill and feet

black ; the length five inches.

S. JKu/lcapillus. Upper part brown ; top of the

head red ; eye streak yellow ; forehead and cheeks

greyish ash ; quills brown, margined with red ; tail

much wedged, and of a clear maroon colour ; breast

grey ; flanks olive ; belly whitish ;
bill black ; feet

brown ; length five inches.

Little is known of them save the colours and

sizes. They appear to stand in nearly the same re-

lations to the tropical forests as the warblers do to

the temperate ones, and we have mentioned them

chiefly for the contrast of the plumage.
SYNDACTYLI, a family of birds which have

the outer and middle toes of nearly the same length,
and soldered together. They consist of bee-eaters,

king-fishers, hornbills, and a few other genera. See
BlHU,
SYNGNATHUS (Pipe-fish), or perhaps SYNGNA-

THIDJE, the pipe-fish family, singularly formed fishes,

belonging to the order Lophobranchii, or those that

have the gills in tufts. The name Syngnathus means
that the jaws are united, and the fishes have the

mouth drawn out into a sort of tube or pipe. The
characters are : the mouth drawn out into a sort of

tube, formed of prolongations of the ethmoide, the

vomer, the tympana!, the preopercular, and the sub-

opercular bones, and not of the genus properly so

called ; and this lengthened tube, which gives a very

singular form to the head of the fish, has a mouth
of the ordinary structure at its termination ; but the

opening of it is nearly vertical. The breathing aper-
ture is at the nape, In their fins they vary much, the

greater portion have no ventrals, some want only the

ventrals, others have no fins but the dorsal and cau-

dal, and others again have only the dorsal. Their
bodies are in general very slender and much elonga-
ted, some of them have a considerable similarity to

snakes, and others to worms ; and some are popularly
called sea-needles. Some of them have the tails pre-
hensile, or capable of laying hold of sea-weed or other

substances by curling the tail round them, and we
believe it can curl round with equal readiness in every
direction. In an economical point of view they are

of no value ; but they have an interest with the mere
lovers of nature, in being among the most singular

looking of all the productions of the sea, while the very

singular mode of their production which differs not

only from that of all other fishes, but of every known
animal, gives them a still higher degree of interest

in the estimation of physiologists.

Essentially they are fishes even in this the most

peculiar part of their economy, that is to say, they
are females and males, the first of which prepares roe

and the second milt, just as in other fishes. Here,

however, the parallel ends, and we come to the sin-

gular peculiarity. The females are oviparous, bring-

ing their eggs or roe to maturity, and then discharging
them as is done by all the oviparous fishes. But the

eggs so discharged by the female are not committed
to the sea, they are handed over to the male in order

to be hatched. The male has an abdominal or sub-

caudal pouch for receiving the eggs, and they not
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only remain in this pouch till the young are formed
and' escape from the capsules of the eggs, but the said

young afterwards take shelter in the pouch of the

male, as a place of security from danger. The pouch
is differently formed and situated in the different spe-
cie*, but that is a matter of detail for the particular
notices of them, and the general principle is common
to them all.

They thus have some resemblance to the marsupial
mammalia of Australia ; only, in the case of the fishes,

the marsupium is on the male, while in the marsupial
mammalia it is on the female. In what may be con-
sidered as the most typical members of the family, if*

in so singular a family any one can be considered as

typical, the pouch is composed of two longitudinal
lobes or leaves, which shut against each other on the
lower part of the fish, and when it has this form it i*

chiefly if not always subcaudal ;
but it is sometimes

made up of a number of sections, and these are gene-
rally in advance of the vent. By what kind of pro-

gress the eggs are transferred from the female to the

pouch of the male, we have no means of ascertaining ;

and indeed we are nearly in the same ignorance as to

the mode in which the females of the marsupial mam-
malia transfer their young to the abdominal pouch
upon themselves.

The family consists of three genera, Syngiiathtis,

properly so called, Hippocampus, and Solenottomwt.

Various species of the first of these genera are found
in the British seas, chiefly but not exclusively on the

south coast ; and there is at least one British species
of the second ; but the third genus is, we believe,

wholly confined to the Indian and other warm seas.

SYNGNATHUS, properly so called, pipe-fish. There
are two sections of this genus distinguished from each
other by the number of the fins, and also by the form
of the hatching appendage on the under side of the

male, Mr. Yarrell, to whom the students of British

fishes, whether scientific or amateur, are under so

many obligations, has established as British two spe-
cies of the one section, and three of the other. In

doing this he has blended his own most accurate, va-

luable, and discriminating observations and dissections,

with those of other competent naturalists.

1. Pipe fishes with many fins. The characters of

this section, some of which, however, it possesses in

common with the other one, are as follows : Body
very long and slender, covered with a series of hard

plates, arranged longitudinally in parallel lines. The
head long, with both jaws produced in the manner
that has been already stated, and united so as to form

a tube, at the end of which the mouth is placed.
There are pectoral, dorsal, anal, and caudal fins, but

no ventrals. The fins are small, the tail very long
and tapering, so as to be slender at the base of the

caudal, which is shaped like a little fan. The males

have a long pouch on the under part behind the vent,

which is closed by two folding leaves or lobes running
in a longitudinal mariner, and in this pouch the eggs
arc hatched after they have been discharged by the

female.

The use of the singular tubular extension of the

mouth in these fishes has not been ascertained, neither

is it understood why they have the gills so very dif-

ferently formed from those of all other fishes. These

gills consist of a number of little tufts, and they are

defended externally by a large and firm operculum or

gill cover, which does not open like that of ordinary

fishes, but merely by a hole at the posterior part of
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its upper edge. There seems thus to be in their

breathing apparatus something between the character

of the tree gills of bony fishes, and the fixed gills of

the chondropterygii. Even in the covering of their

bodies, there is this intermediate sort of character.

Most of the chondropterygii have the body covered

with bony plate?, or granulated with very hard tu-

bercles ; and the pipe fishes have their long and
'

slender bodies defended by a great number of hard
!

plates, which arc variously figured or sculptured upon
'

the surface. All the species, whether of this section

or the other, and indeed all the Lophobranchii, or

fishes with tufted gills, are inhabitants of the salt

water only ; and, though many of them have great

swimming powers, they are seldom found at any very

great distance from the land. In general, whether

nearer the land or farther iu the offing, they are found

near sea-sand bottoms ; and hence we may perhaps
conclude that they feed upon the small Crustacea and

mollusca that have their residence in or near such

sand, and on the very young fry of such fishes as de-

posit their eggs in the sand as a place of safety.

Some of the species, those of the present section

especially, appear to follow the habit of many fishes,

in approaching nearer the shores at some seasons and

receding farther from them at others. When fishes

do this it is usually connected with their spawning,
the seaward course is taken in order to recruit the

strength and improve the growth of the individual

fish; und the shallow water where they can have the

influence of the direct light and heat of the sun, and
also the radiation and reflection from the bottom, is

undertaken in order to mature the spawn ; while those

which deposit their spawn, and they are by far the

most numerous of fishes, find near the shore the proper

places for it. In the depths of the sea there is of

course little stimulus to anything at the bottom ; and

thus, if the spawn of fishes were placed there, it

might lie inert for years or for ages. The SyngomtM
carry their spawn about with them till it is hatched,
and thus they can always have it in that temperature
which is the very best for bringing it to maturity. On
the British shores some, at least, of the pipe-fishes
are said to go twice in the year to the deep water,

but whether they spawn twice in the year has not

been fully ascertained.

The Great Pipefish (. acus}, is perhaps the most

frequently found on the British coasts, sometimes

among the sea-weed just by the low-water line, and
at other times in the water at considerable depths.

They arc seldom more than a foot and a half in

length, and they corne so far to maturity as to be

capable of breeding when they are less than half a

foot in length. These circumstances render it rather

a difficult matter to say what is the proper size of

them ; and, indeed, the power of growth in most

fishes is so indefinite, that any positive statement of

their size is calculated only to mislead. All that can

be said with certainty about this one is, that, though
it is called the great pipe-fish, it is always a small

fish as compared with the greater number of the

other fishes. The male and female are very readily

distinguished from each other by the presence of the

abdominal valves or pouch on the former and its

absence in the latter ; there is generally also roe in

the female, in some state of forwardness, the more so

the nearer the shore we believe, and the male some-

times has roe in the abdominal pouch and sometimes

not. It does not appear that the whole which are

deposited in that receptacle are brought forward at

the same time ; for, when the fishes have been exa-

mined, it has been found that the young in some of

the ova were only beginning to be formed, while in

others they were complete, and that some of the

empty pellicles of the ova remained adhering to the

valves of the pouch. When and how the eggs are

transferred to the pouch of the male, and whether

gradually or the whole production of the female at

once, we are not informed, neither are we acquainted
with the economy of the two after the transfer. If

we were to reason from the analogy of other fishes,

which however is not a conclusive mode of reasoning,

notwithstanding that the milt and roe are primarily
formed in the pipe fishes, just in the same manner as

in the others, if we were to reason thus, we should

be inclined to say that the males must remain near

the shores in order to hatch the eggs in the pouch,
for some time after the females have retired to the

deep water, for the purpose of recruiting their strength
and preparing a new succession of eggs ; this is what
the general law of nature would lead us to conclude,

and it is to be wished that the habits of the fish had

been observed with reference to this law. As the

eggs are transferred from the one to the other, we

might expect that the two sexes should alternate with

each other in their stay upon the coast, that they
should do this in the single pair and in the average
of the whole for the season, although during that

season we may expect both to be coming and going
for a very considerable period of time. It is perhaps
this which occasions the double resort to the deep
water which is mentioned by the authorities, and

which probably consists chiefly of the females at the

one time, and of the males at the other. It is only
of late, however, that the attention of physiological
naturalists has been drawn to the subject, and there-

fore many observations have yet to be made before

the details of their singular economy are clearly
established. The statement of the leading facts in
"
Yarrell's British Fishes," cannot fail in being highly

useful as lights to guide them who are upon the

ground, and have the inclination as well as the oppor-

tunity for clearing up this and many other points in

the economy of the characteristic natives of that sea

which is so especially interesting to every Briton.

The following account of the late Mr. Walcott's

observations, as quoted by Mr. Yarrell, is very satis-

factory as far as it goes, and it may also enable us

to state the principal points upon which farther

information is necessary, in order to complete the

history of the fish in a satisfactory manner. " The
male differs from the female in the belly from the

vent to the tail fin being much broader, and in having
for about two-thirds of its length two soft flaps, \\ Inch

fold together, and form a false belly or pouch. They
breed in the summer ; the females casting their roe

into the false belly of the male. This I have asserted

from having examined many, and having constantly

found, early in the summer, roe in those without a

false belly, but never in those with ; and on opening
them later in the summer, there has been no roe in

those which I have termed the female, but only iu

the false belly of the male." Following up the train

of these observations, Mr. Yarrell found, about the

hottest time of the year, eggs in a state of maturity,

eggs from which the young had escaped, and hollow

impressions from which the capsules or cases of the

eggs had parted. The different depths of water in



764 SYNGNATHUS.
which both are found, before and after the transfer

of the eggs, if any such difference there be, the man-
ner in which the eggs are transferred and fecundated,

and the time that they remain in the pouch before

the young are fully developed, are the most essential

parts which remain to be ascertained by future ob-

servations.

Risso, in his valuable work on the fishes of the

Mediterranean a sea in which those fishes are more
abundant than they are upon our shores, mentions

that the adult pipe-fishes show an affection for their

young which is very rare among the finny tribes,

they being in general just as apt to eat the fry of

their own species as that of any other. But even
this point has not been ascertained with that precision
which is desirable in fishes of a character so very

peculiar. We can understand why the male should

be attached to the young of those fishes, and they to

him, but then we can see no more reason for a reci-

procal attachment between the female and the young,
than there is in the cases of fish that spawn in the

usual manner. The moment that the roe is trans-

ferred to the male all connexion between it and the

female appears to be at an end ; and it would be a
new and rather anomalous fact in physiology to find

a female attached to young for which she did and
could do nothing. This would be an affection without

an object ; and though we find that the human race

very frequently blunder into the exercise of such

affections, we are not aware of the existence of one
in the rest of nature. The affection of the male, or

rather of the young for the male, is well established,

and we can see its purpose.
"

I have been assured

by the fishermen," says Mr. Yarrell,
" that if the young

were shaken out of the pouch into the water over

the side of the boat, they did not swim away, but,

when the parent fish was held in the water in a fa-

vourable position, the young would again enter the

pouch." The female has no such protection to give
them ; and thus it would be important to ascertain

whether the female has any attachment for the young
or is perfectly indifferent to them.
The determining of this is a matter of no incon-

siderable importance in a physiological point of view.

The best portion of that labour which wholly de-

volves on the female in all other animals that bring
their young to maturity, either by internal gestation,
or by hatching, is, in the case of the pipe fishes,

transferred to the male ; and what we wish to know is,
"

Is the maternal affection transferred along with

it?" This is a cross case the very reverse of what

usually occurs ; and, therefore, if we could getfcom-

plete information upon it, it would be an expenmen-
tum crucis, giving to our theories of the paternal and
filial affections of animals much of the force of demon-
stration. To those who do not reflect upon the length
to which a single well-established principle will often

carry us, this may seem only a trivial matter ; but it

would afford an easy and ready key to many apparent
anomalies that we meet with when we study the

actions of animals, and even those of mankind, for

the purpose of tracing them to their causes, the

most important purpose for which we can study
them.

The motions of this fish in the water are somewhat

singular. Mr. Couch mentions, that "
this species

may be seen slowly moving about in a singular man-
mer, horizontally or perpendicularly, with the head

upwards or downwards, and in every attitude of con-

tortion in search of food, which seems to be chiefly
water insects." How the food finds it way to the
stomach is rather a puzzling matter, at least upon any
of the ordinary principles of deglutition. The gape
of the mouth can do little in this way, for it is very
small, the pipe of the produced jaws appearing as if

t could be half opened by a lid on the end, this lid

jeing the lower jaw, which does not come so low as

to be horizontal when the gape is distended, and the

upper jaw inclines backwards. The mouth is not
n any sense of the word a biting month, and it is

capable of enclosing only a very small substance,
without any apparent means of conveying it along
the pipe. Mr. Yarrell says,

" These Syngnathi are

supposed to be able, by dilating their throat at plea-
sure, to draw their food up their cylindrical beak-like

mouth, as water is drawn up the pipe of a syringe."
This supposition is not satisfactory ;

and that for this

obvious reason, that any one who looks at the tubular

part of the mouth of a pipe-fish, and who has at the

same time a knowledge of the principles of hy-
draulic action, would at once pronounce that this, if

fit for acting as a syringe at all, is about as clumsy
a one as could well be imagined. But Nature's ma-
chines are all the very best adapted to their purposes
that can be made that can be imagined, for nothing
at all approaching to them can be made ; rnd there-

fore there must be somej other use than this of the

singularly-formed mouths of those fishes, for which
the said mouths are much better adapted than any
other form of that organ which we can imagine.
What this may be is a matter of observation, and not

of any reasoning from analogy ; for the fishes are so

very peculiar that we cannot find an analogy that

will rightly apply to them.

With the genus Pegasus, in which the mouth is

differently formed, these fishes are distinct from all

the rest as an order, and thus the elements of all our

knowledge of them must be drawn immediately from
observation of themselves.

We have mentioned that, as they begin to produce
while yet very small, the size of these fishes cannot

be admitted into the general description of them ; but,

as the proportions are nearly the same for all sizes,

we shall thus quote Mr. Yarrell's very clear and
accurate statement of these as being perfectly de-

scriptive of the specie?.
" From the

point
of the

tubular mouth to the posterior^edge of the indurated

portion of the operculum, the length is, when com-

pared with the whole length of the fish, as one to

eight ; if measured to the edge of the shoulder it is

as one to seven and a half, and this proportion exists

in individuals of various ages and lengths, from six

inches to eighteen ; from the mouth to a projecting

point at the anterior edge of the eye, and thence to

the pectoral fin, the distances are equal ; the jaws
united, tubular, slightly compressed ; in depth but

one-third that of the head at its deepest part, which

is in a vertical line with the centre of the operculum ;

the mouth small, placed at the extremity of the tube,

opening obliquely upwards ; the lower jaw the longest ;

eyes rather large, bony orbits prominent ; operculum
covered with radiating striae ; the head between the

eyes flattened ; behind the eyes rising into a keel-like

crest, which reaches to the neck ; from tfie pec-
toral fin to the anal aperture the body is deepest
and heptangular, with three ridges along each

side, and one along the abdomen, which ends at the

vent ; throughout the short length of the dorsal fin
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the body is hexangular, the ridge on the abdomen

being discontinued ; thence to the end of the tail

sloping, slender, and quadrangular, with a series of

forty-four plates ; the pectoral fins are small ; the

dorsal fin commences at two-fifths the length of the

fish, and in a vertical line rather before the anal aper-
ture ; the largest rays are not equal in height to the

depth of the body ; the anal fin very small ; the tail

rounded and fan-shaped ; there are forty rays in the

dorsal fin ; twelve in each of the pectorals, four in

the anal, and ten in the caudal. The prevailing
colour is pale brown, transversely barred with

darker. It appears from the statements of the various

authorities, that the numbers of rays in the fins are

not quite constant. The colour also differs. It is

always rather lighter* on the under side of the

fish than on the upper, and in some specimens it is

whitish.

Deep nosed Pipe-fish (Tylphc}. This species be-

longs to the same section as the one already described ;

and its economy seems to be very nearly the same. It

has pectoral, dorsal, anal, and caudal fins, and the male

has the same kind of abdominal pouch for receiving
the eggs when they are discharged by the female.

As a British fish it is found on the same grounds as

the other, and is not rare on many parts of the south

coast, though we believe it is not found in so many
localities as the other. It is usually found in the sea-

weed, or in the water near it, where the depth does

not much exceed two fathoms.

It is easily distinguished from the former species
both by its form and its colour. The pipe and mouth
are much deeper in proportion, being nearly the same
as the head, the outlines of which pass into those of

the pipe without any angles or curves. It is also

larger in proportion to the whole length of the fish ;

and it is considerably enlarged just at the end. Mr.

Yarrell, who is by far our best authority respecting it

as a British fish, says,
" The whole length of the largest

specimen which I have seen, is thirteen inches ; from

thejpoint.of the closed jaws to the posteror end of the

indurated portion of the operculum the distance, com-

pared with the whole length of the fish, as one to six ;

the head larger than in S. acu,i, and without the ele-

vated ridge on the top of it ; the distance from the

point of the upper jaw to the projecting tubercle in

front of the eye, and thence to the end of the pectoral

fin, are equal ; the united jaws are very much com-

pressed, and nearly as deep as the head, only slightly

inclining to a slope in front ,of the eyes ; the body
hexangular, the middle lateral angle on each side be-

coming the upper angles of this
i quadrangular tail at

the end of the dorsal fin. The fin commences fur-

ther back than in S. acus, the middle of the dorsal fin

being nearly the middle of the whole length of the

fish ; the series of indurated plates between the shoul-

der and the vent includes eighteen, thence to the end

of the tail about thirty-seven, but both series are lia-

ble to a little variation in the numbers of the plates ;

the abdomen is almost rounded ; the anal fin minute ;

the caudal fin pointed ; the two central rays the longest,
the others graduated. Fin-rays Dorsal thirty-nine,

pectoral fifteen, anal three, and caudal ten. The

prevailing colour is olive green mottled with yellow
brown and yellowish white.

Some other Species having caudal fins have at time

been described us British ; but the probability is that

they have been cither one or the other of these. The

early period of life at which these fishes are capable

of breeding, renders them liable to many mistakes as

to the species of these fishes. Indeed their whole

character is so full of anomalies, that nothing can w'th

safety be stated respecting them, unless it is borne

out by the facts as established by the most careful

observers.

2. Syngnathi, with a dorsal fin only. The species
Acus which we first noticed, has sometimes been cal-

led the " Sea Adder," but these of the section which
we are now to notice, have much more of a snake-like

shape, in consequence of the absence of all the body
fins answering to the extremities of ordinary vertebra-

ted animals, and also the caudal fin. They of course

swim by means of the flexures of the body, as the

dorsal fin is not a propelling organ, but merely a

steadying one, by means of which the effect of the

portion of the body behind it is increased. The males
in none of the species of this section have subcaudal

pouches for the reception of the eggs, but still they
hatch them on the same principle as the others,

though not exactly in the same way. They are

placed upon the abdomen of the male before the vent,

each being lodged in a separate depression which is

in the form of a segment of a hollow sphere ; and to

this the egg is glued by its own gelatinous capsule
until the young fish is matured. The eggs of these

of the former section, are also each lodged in a de-

pression, or made to adhere to it, and not left loose in

the pouch with only the protection of the two leaves

that close it. This is also the case in the marsupial
mammalia ; for when the young are transferred to that

abode in a rude and formless state, each adheres to

its teat independently of the pouch, and the pouch is

only an additional protection. In the marsupial ani-

mals, we believe there is a relation between the deve-

lopement of the parent and that of the young when

discharged from the internal uterus, these being

always nearer its maturity in those species that have
the pouch the least developed. We are not aware
whether the two sections of the pipe-fish follow the

same law, and whether the eggs remain a shorter time
attached to the male than in those with the pouch,
but it is probable ; we are certain that the young of

the pouchless ones can find no place of security in the

body of their parent, after once they come out of the

egg. The difference of time, if any, in the hatching
of the eggs of the two sections, is a point well worthy
of being ascertained, as a sort of connecting link in

one of the most obscure portions of physiology. The

eggs of these fishes are not the only ones that are

hatched in depressions on the body of the parent
animals ; for the eggs of the Surinam toad are

hatched in the same manner, only it is on the back of

the female, the intermediate parts of which swell up
and form lodgments for the eggs as long as it is ne-

cessary for them to be there. To what extent the

integuments of the abdomen of the males of these

pipe fishes swell up so as to afford a protecting lodg-
ment for their eggs, has not been observed, or, if obser-

ved, not stated.

One cannot help being struck with the beautiful

provision of nature in the place and mode in which
the eggs of the two sections of pipe-fishes are hatched;
as well as with the different forms of the tails as ma-

king part of this provision. The tail of a fish from
the dorsal fin backwards, is the portion of it which has
the most severe action in swimming ; and if there is

no caudal fin, more motion of the tail would be neces-

sary to give the same impulse to the body than where
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there is one. The first "section of the pipe-fishes have
caudal fins, and the second have none, therefore the

second must exercise the tail more vigorously in

swimming- than the first. Therefore again, the eggs
are far more safe on the under side of the tail in the

section which have a caudal fin than in the section

which have not. But still, even with the fin, the tail

has too much motion for the perfect safety of the eggs,
without the protection of the pouch ; and they are

furnished with that protection accordingly. The body
anterior to the vent, which contains all the organs of

the vital, nourishing, and reproductive systems of the

fish, does not partake in the rapid action of the tail as

an organ of motion ; and therefore the eggs placed

upon it are secure enough in the depressions of the

body without the addition of a pouch.
Thus far we can understand the meaning of the

different organisation of the two sections of these

very curious fishes ; but here the chain of our inves-

tigation breaks off; for we want all the information

that, could we obtain it, would enable us to connect

these fishes with the rest of the system of nature, so

as fully to understand the part which they act in the

general economy of the whole. In nature, all animals

are useful, not for what they produce as for what

they consume ; and when we find one framed and

organised upon a plan widely different from the ma-

jority of the others, we may, in general, be assured

that the one so formed has an office to perform as

curious, and as much out of the ordinary way, as it

is itself. But the whole of these fishes is peculiar.

They are peculiar in their very skeletons ; tor they
are not bony fishes properly so called, neither are

they cartilaginous. They in some measure partake
of the characters of both, and the result is a character

which does not agree exactly with either. Their fins,

when they have them, resemble the fins of the true

fishes ; and the coverings of their bodies are more

analogous to those of the cartilaginous ones. Their

gills are intermediate both in structure and in action ;

and so, notwithstanding its peculiarities, is the mode
of their re-production. The singular form of the

body, and the still more singular formation of the

mouth, point out a very peculiar kind of food and
manner of getting at it ; but it is exactly at this point
that our information breaks down ; and we call upon
the admirers of nature in its working state to tell us,
" What is the particular use of the pipe-fishes ?" At

present, there are no data from which to deduce any
thing like a satisfactory answer to that question ; and
therefore we have no alternative but to wait till more

knowledge shall be acquired, and, while we do so,

make the most of the works of which we are in pos-

session, which carry us very little farther than the

mere discrimination of a few of the species, to which

species, in this second section, we shall now very

briefly advert, confining ourselves to such as have
been met with on the shores of the British islands ;

as it is by attending to them that we have the best

chance of increasing the volume of our information.

JEqiiorial Pipe-fish (S. &quoreus). The specific
name given to this species would lead to the conclu-

sion that it is is more a fish of the plane or open sea

than the others ; and in corroboration of this we may
remark that, as a British fish, it is much more rare

on any one part of the coast than either of the species

already noticed, but that it has been found occasion-

ally at more points. Either, or both, of the fin-tailed

species may be obtained, with a very great degree of

certainty, by fishing for them in certain parts of the
channel ; but there is no place where the capture of
a specimen of the present species could be calculated

upon with any thing like certainty. It was mentioned
as occurring in Scotland by Sir Robert Sibbald,
whose Scotia Illustrata appeared in 1684; but though
Sir Robert is correct in the main, there are certainly
doubts as to some of the animals which he enume-
rates. The silurus is one of them, and it may be
that this pipe-fish is another, the more so that none
of the specimens which have been found in recent
times have been of nearly the dimensions which he

assigns ; namely, two feet in length. The best ac-
count that we have of it is from Colonel Montagu,
who obtained his specimens on the south coast ; we
shall therefore quote what he says of it :

"
Length

twenty inches and a half, viz., ten to the vent, and
ten and a half to the end of the tail."

" The length
of the head,

'

adds Mr. Yarrell,
"

is to the whole length
of the fish as one to twelve ; the most similar form
to that of S. acus ; its length to the eye three quar-
ters of an inch ; from thence to the end of the gill,

nine ; including the eye, one inch (which gives the

head a little, but a very little, more length than Mr.
Yarrell's proportion, which is sufficiently near the
truth for ordinary purposes). The form of the body
is rather compressed and angular, with an acute dor-
Sal and abdominal ridge, which, together with three

Slight ridges on each side, give it an octangular ap-
pearance ; it is of equal size from the gills to the vent,
which part (that between the gills and the vent) con-
tains about thirty plates ; from the vent to the extre-

mity of the tail it is at first quadrangular, and towurd
the end round and taper, containing about thirty

plates : immediately behind the vent the body of this

specimen suddenly decreases to one-third less in di-

ameter ; but this may be a sexual distinction.
" The dorsal fin consists of forty rays, commencing

in a vertical line considerably in front of the vent,
and terminating behind it, so that three-fourths of the

fin is before the ventral aperture. The end of the

tail is extremely small and compressed, the rays of

which are not visible to the naked eye. The colour

is yellowish, with transverse pale lines and dark mar-

gins, one in each joint, and another down the middle
of each plate, giving it the appearance of possessing
double the number of joints that it really has ; these

markings, however, cease at the vent."

Various testimonies unite in proving that this is a
more pelagic fish than either of them which we have
noticed as belonging to the first section. Mr. Couch,

notwithstanding all his wits, and all his industry in
"
wiling fishes from the flood," has hitherto been un-

able to obtain more than two specimens of this one ;

but the channel fishermen report, that about thirty or

forty miles from the land, and in a depth of not less

than fifty fathoms, it is very commonly seen in fine

weather, swimming near the surface. It is also, ac-

cording to the accounts, much more abundant near

the channel islands than toward the shores of the

mainland of England. It does not, indeed, appear
to come so regularly to the shallow water for phy-
siological purposes as the fin-tailed species ; but we
are still in want of many of the elements which are

necessary for obtaining a satisfactory history of it.

There is one circumstance in the form of this fish

which is worthy of attention, the more so that it is

common to some others, though not to the whole of

the division. The part of the body from the gills to



the vent, which is of nearly equal diameter for its

whole length, is capable of very little flexure ; and
the sudden diminution in thickness of the tail after

this enables that organ to move from its base with

much more freedom and less disturbance of the

anterior part of the body, than if the taper were more

gradual. This allows a sort of repose to that portion
of the animal which contains the vital organs, and also

which bears the eggs, whether in the interior of the

female, or on the exterior of the male, while the tail

is at perfect freedom to impel the body through the

water. Thus, comparatively finless as it is, this spe-
cies appears to be better adapted for free swimming
in the under-sea, than those members of the family
which are the most amply provided with fins, and

which, on a cursory view, we should be apt to regard
as the best swimmers.

Snake Pipe-fish (S. ophidion). This is the most
snake-like in its form of the whole race. The tubu-

lar portion is long and slender, the head very small,

the body also small, but of uniform thickness to the

vent ; the tail is very long and slender, and tapers to

a very fine point, or rather it tapers till it becomes

exceedingly slender, and then the tip of it is slightly

enlarged and compressed. Slenderness is indeed the

remarkable character of this fish ; for in a specimen
a foot long no part is thicker than an ordinary goose-
quill. The tail behind the dorsal fins is considerably
longer than the body and head ; and as about a
fourth of the fin is in rear of the vent, that portion
also must be considered as belonging to the tail.

The body appears to be much less angular than in

most of the other species.by the longitudinal rays being
nearly obliterated, and the junctions of the plates on
the sides of the body are also Very indistinct. So
far as the vestiges of the ridges can be traced, the

body is octangular in the section, with one ridge on
the back, another on the belly, and three upon each
side. The colour is a pretty uniform olive green,
without any cross bars or mottlings. The irides of

the eyes, which are rather prominent, are red, and
the pupils black.

There is no vestige of a pouch on either the fe-

male or the male, but the latter has depressions on
the abdomen for receiving the eggs, which do not

appear to be matured till the early part of the au-
tumn. This appears to be a discursive species as

well as the preceding; and though specimens have
been taken near the land, it has been in the free

water, and where that water had a current. It has
been mentioned as occurring both in the northern
and the southern seas of Britain, although most fre-

quently in the latter ; but every where it is compa-
ratively a rare species. Twelve or thirteen inches is

the greatest length of any that have been described ;

and it is curious how so light and slender a thing can
endure so well as it appears to do the violence of our
seas in their most turbulent state. The probability
is, that these, like all the more slender fishes,

retire to a depth below the vibration of the waves
in all cases of storms, for they are seen swimming
over the surface only when the weather is fine and
the sea tranquil.

Wotm-thaped Pipe-fish (S. lumbriciformis). This
is the smallest of all the British Syngnathi ; and

though it agrees with the rest of the section in all its

more general and essential characters, its appearance
and manners are somewhat different. It is seldom
more than between five and six inches in length, and

76?

smaller in
r

the thickest part of the body than an or-

dinary earth worm. The tubular part of the mouth
is shorter than in the others, and curves upward at

the extremity. The head is rather large, and the

thickest part of the body is near the head, from which
it tapers uniformly to the point of the tail. The
head, from the point of the snout to the posterior

edge of the operculum, is one-twelfth of the whole

length ; the head and body to the vent make only a
third of the length, leaving two-thirds to the tail ;

three-fourths of the dorsal fin are on the tail, and

only the first fourth on the body. There are about
nineteen plates on the side in front of the vent, and
as many as fifty on the tail. These plates are but

little conspicuous ; and the longitudinal lines are

almost wholly obliterated, so that the section of the

body is nearly circular ; the surface is also smooth ;

the colour is dark olive green. This species is a
shore fish, and not a pelagic one. Its habits are

lurking, and it is usually found under stones, It is

met with on various parts of the coast, and even in

the northern islands : and in some places of the south

it is reckoned very common.
HIPPOCAMPUS Sea-horse. The fishes of this ge-

nus are even more singular than the Syngnathi, both
in their appearance and their habits. They have
the body much compressed and very considerably

deeper than the tail, to the thickness of which the

posterior part of the body is reduced by a very rapid
curve, which, for a reason afterwards to be explained,
is much more conspicuous in the female than in the

male. The depth of the body is also much contracted

toward the head, which, with the enlarged operculum
and the elevated angular plates on the head behind

the eyes, gives the fish the appearance of having a

true neck as in mammalia and birds. This part is

also much more flexible than in any other fish, so that

the head can be moved upon the body, and thus be-

come, by means of its angular and spinous projections,
an instrument of prehension, by the help of which the

fish can climb. This flexible portion is not a neck,

however, but a part of the body, for the pectoral fins

are in advance of it, and when they are exerted they
have something the appearance of ears. The tubular

part of the mouth is very slightly bent upwards, and
the gape oblique and very small. The eyes are pro-

minent, and the widest part of the head is across

them, the crest behind being compressed, so that

when seen in front it has the appearance of an orna-

mental crest set on the head rather than belonging-
to it. There are two spiny elevations immediately
over the eyes, and the pectoral fins look like ears

placed immediately behind. The general profile of

the head is of a triangular shape, and in the female

the crest toward the hind head rises higher than in

the male. The body and tail are angular, with pro-
minent longitudinal ridges, which are crossed by other

ridges at the junctions of the plates, extending round
the body, and forming little projecting knobs where

they cross the longitudinal ones. Both sexes have
dorsal fins as well as pectorals, the dorsal being

wholly or nearly in advance of the vent ; the female

only has a small anal fin, and neither have any ven-

tral or caudal. Indeed the tail is more completely
finless in them than in the Syngnathi which have no
caudal ; for these have the dorsal in part upon the

base of the tail. The tail is prehensile, and can twine

firmly round the stems of seaweed, or other small

substances, its hold being rendered more firm by the
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ridges and tubercles with which it is beset to the very

tip. What with the prehensile tail, what with the

flexibility of the anterior part of the body, and the

angular projections on the cheeks, these animals are

not badly adapted for climbing. They can hold on

with the tail, and advance the body to its whole

length, hold on with the head, and again bring up
the tail, so that they can clamber about among the

seaweed something in the style of the small climbing
Sauria. It appears also that they can make use of

the unbending of the body and tail to give them a

rapid impetus through the water, in the same way
that an impetus is obtained by lobsters and various

other leaping Crustacea

When they are dead, the body does not become
relaxed and straight as it is in most fishes. The

middle, where the dorsal fin is situated, bends slightly

inward as seen in profile ; and the flexible part of

the body bends in a curve toward the belly, till the

axis of the head is enclosed at considerably less than

a right angle to the axis of the body. The tail also

coils up into a spiral, toward the lower side of the

fish ; and the bending both of this and of the anterior

part are in the mesial plane of the body. This, with

the angular projections on the body which give it the

appearance of being made up of a series of flat plates,

soldered together at the ridges both longitudinal and

crosswise, make it look very unlike any ordinary fish,

and thus it is in request by collectors of natural

curiosities.

! When in this bent or curled state it has, whether

viewed in profile or in front, some faint resemblance,

in the head and neck, to the same parts of a horse,

which is the cause of the name given to it. In the

profile the male has most of this resemblance, as the

posterior part of the head is not so deep in the sec-

tion as in the female. In both the curved part of

the body, as far as the commencement of the dorsal

fin, has a good deal both of the outline and the pecu-
liar curve of the neck of a horse ; and the front view

has perhaps more of this fanciful likeness ; but here

the resemblance ends, and the portion to the rear of

the dorsal has much more resemblance to the tail of

a saurian reptile.
The mode of reproduction has not been actually

observed ; but from the structure of the animals, both

internal and external, there is no doubt of its being
in principle the same as in the Syngnathi. The fe-

males are at once distinguished from the males by the

more prominent outline of the belly, its more rapid
contraction posteriorly, arid the presence of a very
small anal fin near the angle at which the under line

of the body meets that of the tail. The specimens

having this form have been ascertained to be females,

by the fact of their containing ovaries and roe. The
males have the under line much less prominent, and

at the part corresponding to that where it begins its

sudden curvature toward the base of the tail in the

female, there is in the mule a sort of pouch consist-

ing of two side lobes, not with ridged plates like the

rest of the body, but smooth and flexible ; and there can

be no doubt that these form a pouch in which the eggs
are hatched, in . a manner similar to that in the first

section of the Syngnathi. This pouch is so situated

that its contents are well protected from injury from

the motions of the fish ; they lie in the deep angle
formed at the posterior part of the body, and still there

is enough of the tail left free beyond the pouch for

all the purpose of swimming and prehension.

There are various species of Hippocampus, some
found in the seas of Europe, and others in the seas of

the south and east. Some of those of the warmer
seas have the tubular part of the mouth much larger
than those of the European seas ; and some of them
have filaments at the muzzle and on other parts of their

bodies, which increase the singularity of their appear-
ance. A large species which is found in the Australian

seas has various parts of the body furnished with ap-

pendages in the shape of bows, the use of which is not

known ; indeed we know but little of the economy
and habits even of the one which is occasionally
found upon. our own shores. That one is,

The Short-nosed Sea-horse (H. brevirostri*}. This is,

not very often met with on any of the British shores ;

but the more southerly the place, there is the greater
chance of finding it, though the chance is so small

that one need hardly risk the getting of it as an ad-

venture to be undertaken on purpose. It appears to

occur most frequently on the shores of the Channel
isles ; next to that on the Channel coast of the main

land, and more rarely in the Bristol Channel and on
some parts of the coasts of Norfolk and Suffolk ; but

we are not aware of its occurrence in the northern

parts of the island.

It is a very small fish, none of the specimens ob-

tained in this country exceeding five inches in the

total length ; and, when they are curled up in the

state in which they are commonly exhibited as

museum specimens, they are not above half that

length. The tubular portion of the mouth is much
smaller in both its dimensions than the remaining

part of the head. The eyes are very prominent, with

the irides of a straw yellow ; and the spinous tuber-

cles over them have much the appearance of little

horns ; the pectoral fins are immediately in the rear

of the gill-cover, rather small, and containing about

eight rays in each ; but they are capable of being
erected and spread out, so as to be conspicuous for

their size ; the section of the body is seven-sided, one

of the sides being on the back, and continuous from

the nape to the tail ; thus, there are three ridges
shown upon each side, and one upon the belly ; this

and the one next to it on each side merge at the pos-
terior part of the abdomen ; and the tail is quadran-

gular or flat, or bare below, and on the sides with

four ridges; this is different from those Syngnathi
which carry the eggs before the vent, for in them the

ridges next the back merge in the continuation upon
the tail ; on the body the cross ridges, or transverse

segments of the plates, are eleven in number, with the

tubercles at the intersections rather prominent ; and

the number of segments on the tail is about thirty ;

the dorsal fin, which is rather higher in the female

than in the male, contains about sixteen rays ; and

the anal fin of the female, which is very small, not

more than four ; the general colour is pale brownish-

ash ; but there are traces of blue upon some parts of

the body ; and in the living fish there is a beautiful

play of prismatic colours, which fades when the fish

is sickly, and goes off entirely after it is dead.

If its food were known, which it is not, this would

be one of the most amusing of vase fishes, as its man-

ners are so different from those of any other of the

species. The golden carp, which is our principal

vase fish, is pretty enough ; but it has nothing to re-

commend it save its colour and the ease with which it

can be kept in a state of confinement in fresh water.

The sea horse, or indeed any of the family to which
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it belongs, is never found but in the sea ; and thus it

could not, in all probability, be kept, unless in situa-

tions where it could have regular changes of sea water.

But where this could be had, and it is probable

that, if taken from places where the fish is found, it

would in all likelihood contain the requisite supply
of food, there is no doubt that this fish could be made
an amusing addition to the living- collection, as well

as a source of mere wonder at its form in the dead

one. Specimens found upon different parts of the

British coasts have been kept alive long enough to

show that they are any thing but tender of life. In-

deed we might come to the same conclusion a priori,

by attending to the structure of the breathing appara-

tus, which gives the air so little access to them, that

the fish must, according to the general analogy of

all fishes, live for a long time out of the water, as com-

pared with fishes to whose gills the air has ready
access. We do not know the quantity of respiration
which those fishes with tufted gills require, as com-

pared with such as have them free and pectorated ;

but there is every reason to believe that it is less ;

and thus the water in which the fishes were kept
would require to be less frequently changed. Mr.

Lukis, of Guernsey, who supplied Mr. Yarrell with

specimens of these fishes, of which figures are given
in Mr. Y.'s work, and also with every valuable infor-

mation, gives the following account of their manners

in a state of confinement :

" At the time of writing,
June 9, 183.3," says Mr. Yarrell,

" Mr. Lukis had two

female specimens of Hippocampus breoirottru, then

healthy and active, which had been hung in a glass ves-

sel, and their actions were equally novel and amusing.
' An appearance of search for a resting place induced

rue,' says Mr. Lukis,
'

to consult their wishes by placing
sea-weed and straws in the vessel ; the desired effect

was produced, and has afforded me much to reflect

upon iu their habits. They now exhibit many of

their peculiarities, and few subjects of the deep have

displayed, in prison, more sport or more intelligence.
When swimming about, they maintain a vertical posi-
tion ; but the tail is ready to grasp whatever meets
it in the water, quickly entwines in any direction

round the weeds, and, when fixed, the animal intently
watches the surrounding objects, and darts at its prey
with great dexterity. When both approach each

other, they often twist their tails together, and strug-

gle to separate, or attach themselves to the weeds ;

this is done by the under part of their cheeks or chin,

which is also used for raising the body when a new

spot is wanted for the tail to entwine afresh. The

eyes move independently of each other, as in the

chameleon ; this, with the brilliant changeable irri-

descence about the head, and its blue bands, forcibly
remind the observer of that animal."

This passage, short as it is, throws more light upon
the character and habits of this very singular fish, than

all the disquisitions of the systematic naturalists put
together, and makes one heartily wish that there was
a Mr. Lukis on every part of our shores. It esta-

blishes beyond a doubt that the chief residences of

these fishes is among the sea-weed ; and that they
cling by their prehensile tails waiting for the very
minute substances on which they feed, till they are

brought within their reach by the motion of the water.

They are thus enabled to hold on in places where no
fish could hold on by the mere action of its fins upon
the water ; and we can see how well the flexibility of

the anterior part of the body and the double action of
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the prominent eye?, each taking in its own field of

action, independently of the other, enable it to cap-
ture the smallest food in sufficient quantity for its

support. What purposes the filaments and leaf-like

appendages upon the species which are found in the

tropical and southern seas may answer in their eco-

nomy, we are unable to say. We cannot suppose
that, like the barbules which are found upon many
common fishes, they can in any way answer as baits or

lures to attract the prey, for the fish itself is so small

and its gape so narrow, that it cannot be supposed to

feed upon any thing that could be lured by a visible

bait. There is, however, no known limits to the

smailness of the tenants of the deep, as they do not

require any apparatus for bearing them up, as is the

case with air animals ; and thus the total volume of

living creatures iu the sea which are individually too

small for our vision, may amount to more than that

of all the visible ones, abundant as they are. It is

only in this way that we can account for the subsistence

of the countless myriads barely within the range of

our vision, with which all parts of the ocean teem.

SOLENOSTOMUS (Tube-mouth.) This name has

been given by some authors to one or other of the

pipe-mouthed fishes (Ranches en flute of Cuvier), which
are spinous finned fishes with pectorated gills, and

spawning in the same manner as other fishes, whereas
the one now alluded to (and there is only one known

species) agrees exactly in its physiology with the rest

of the present family. This one species has been
confounded with the said pipe-mouthed fishes ( fistula-

ria), which are the long-bodied division of the Bouches
en flute, while the name of this one has been given to

the sea snipe of the Mediterranean, which is one of

the oval-headed or Contrisii. In most of its charac-

ters, it agrees with Hippocampus ; but instead of the

pouch there are two large ventral fins in the rear of

the pectorals, which form a sort of apron for retaining
the eggs ; there are also two dorsals, one just behind
the head, and a smaller one near the origin of the

tail, and there is a long and pointed caudal fin. It is

found in the Indian seas, and is the Fistularia para-
do.va of Pallas.

SYRPHID^E (Leach). A very extensive family
of dipterous insects, belonging to the section Atheri-

ci'ra of Latreille, having the proboscis long, mem-
branous, or fleshy, elbowed at the base, terminated

by two large lips, enclosing in a dorsal canal the

organs of suction, which are four in number, the

superior large and channelled beneath, in order to

receive the three other slender organs, which are the

representatives of the maxillae and tongue ; the palpi
are two in number, and attached at the base of the

maxillae : the head is hemispherical, and occupied, to

a large extent, by the eyes, especially in the males ;

its forehead or frontal part is often produced into a
sort of muzzle or nose ; the slender bristle of the

antennae is attached at the upper part of the third

joint of these organs ; the abdomen is often long and

depressed. Many of these insects resemble humble-
bees (see the article ENTOMOLOGY, vol. ii., p. 430,
for comparative figures of the bee and one of the

Syrphidai) ; others resemble wasps. They are often

of large size, and their colours variegated, some being
metallic in their tints, varied with golden or white
bands. They delight to rest upon flowers, the honied
sweets of which they extract for their food. There
is considerable diversity of form amongst the dif-

ferent species of which the family is composed ; in

cc c
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some the body is short and thick, in others long and

depressed, and in a few the abdomen is very slender

at the base, and clubbed at the end ; the legs in some
are very slender, whilst in others the hinder femura

are thickened and toothed, and the tibiae curved.

The flight of these insects is also varied according to

the species. Many of these insects delight to select

some quiet warm spot in the open part of a wood or

garden, where they may be seen hovering for a great

length of time without shitting an inch from the spot,

although their wings are in such rapid motion that

they can scarcely be perceived. No sooner, how-

ever, are they alarmed or disturbed by the approach
of some other fly, than they dart off with the quick-
ness of lightning, returning again, however, in a very
short time to the very same spot. In like manner

they will select a leaf or a stone, from which they
will make long flights, returning again to the identical

situation.

There is considerable diversity in the economy of

these flie?. Although the observations hitherto made

upon their habits have been but few in number, it has

been ascertained that their eggs are deposited in the

earth, in manure, in rotten wood, in the bulbs of cili-

aceous plants, in the nests of humble-bees and wasps,
on the leaves and stems of plants, in putrescent mat-

ters, and in water. The larvae hare the head fleshy
and of a variable form ; when full grown they do not

throw off the outer skin, which becomes a covering
for the pupa.

The number of species comprised in this family is

very considerable ; the genera are, Ceria, Callicera,

Chymophila, Aphrites, Ceratophyla, Ckrysotoxum, Psa-

rus, Mlctcmyia, Volucella, Temnocera, Sericomyia,

Criorhina, Mallota, EristaUs, JDidea, Platynochaeta,

Helophilus, Priomera, Palpades, Merodon, Tropidia,

Senogaster, Xylota, Brachypalpus, Syritta, Eumerus,

JRhingia, Graptomyza, Brachyopa, Pelecocera, Milesia,

Syrphus, Doros, Spluerophoria, Ocyptamus, Cheilosia,

Chrysogaster, Orthoneura, and Paragus. The most

interesting of these genera are described in their

places in alphabetical order.

The genus Syrphus is distinguished by having the

abdomen narrowed from the base to the extremity ;

the frontal projection of the head is short, the wings
are apart when at rest, and the- posterior margin of

the exterior cell of the wing is nearly straight, or but

little sinuated. The larvae of this genus feed upon
plant-lice, and it is very interesting to observe the

carefulness with which the female Syrphus flies around

the twigs of various garden shrubs, inspecting each

minutely, for the purpose of discovering whether

there are any of the Aphides upon the plant. In case

any are discovered, the insect, still remaining on the

wing, turns herself round and deposits an egg in the

midst of them, attaching it to the twig or leaf ; from

this egg an unsightly grub, without legs, is hatched,

which is no sooner born than it commences its vora-

cious attacks upon the insects in the midst of which

it finds itself ; destitute of eyes, it gropes about with

the extremity of the body, until it feels one of its

luckless victims, which it immediately seizes upon, by
means of the acute points with which its mouth is

armed, and raises it aloft in the air, holding it in that

situation until it has completely extracted all the

fluid from its body, and then casts it away ; it then

proceeds in the same manner, having little occasion

to move from the spot, and consequently being desti-

tute of legs. When it has attained its full size it

fastens itself by the hinder part of the body to the

twig ; it then contracts its body, which by degrees
assumes an oval form without casting the outer skin,

which serves as an envelop for the inclosed pupa.
The perfect insect makes its appearance in a very
short time, having lost all the voracious propensities
of its former state. We have found it very service-

able to introduce the larvae of these insects amongst
the Aphides which have infested a choice plant, and
which they have cleared in a very short time. There
are about thirty British species of this genus.

TABANID^E (Leach). A family of dipterous
insects belonging to the division Brachocera, and

forming the subdivision Hcxachata (see DIPTERA).
These are large two-winged flies, well known for their

tormenting powers in attacking horses and cows, by
sucking their blood by means of their powerful pro-
boscis, composed, as the subdivisional name indicates,

of six lancet-like organs, inclosed in the ordinary
fleshy rostrum, which is terminated by two large

fleshy lips. The eyes are large, especially in the

males, and the antennas have the third joint large
and crescent-shaped, terminated by several smaller

articulations. A figure of the head of one of the

species of the genus Tabanus, with all the parts of

the mouth disengaged from the rostrum, is given in

the article DIPTERA, and the details of the mouth in

the same genus are given in detached figures in the

article INSECT (vol. ii. p. 850, fig. 88). These insects

have often been described under the name of gadflies.
The body is seldom very hirsute ; the head is of the

width of the thorax, nearly hemispherical, and covered,

except a narrow space, especially in the males, by
two large eyes, which, in some of the species, exhibit

the most brilliant hues when alive, the colours being

arranged in bands. The wings are extended hori-

zontally on each side of the body when at rest ; the

winglets are large, and nearly conceal the halteres ;

the abdomen is triangular and depressed ; and the

tarsi are terminated by three pulvilli.

From the comparatively large size of these insects,

they are capable of inflicting very great pain both

upon men and beasts of the fields. Their flight is

noiseless, although some make a buzzing sound when
on the wing ; and often, whilst walking in the fields

and woods, we have been made to start by the sud-

den pain produced by one of these insects which had

settled upon the naked hand. Their pertinacity is

also so great that they cannot be driven away. The
horse lashes with his tail and throws about his head,

but all in vain ; the Tabanus retains its seat, and at

length, when satiated, the fly desists ;
and then the sides

of its victim may be seen trickling down with blood

from the wounds made by the insect. It is supposed
that the redoubtable Zimb of Arabia, or Tsaltsalya of

Bruce, is a species of this group of flies. The Taba-

nus maroccanus of Fabricius attacks the camel, which,

according to M. Desfontaines, is sometimes entirely

covered with these troublesome creatures. It is a

curious fact that the females alone are endowed with

these blood-thirsty qualities, the males frequenting
flowers.

The larvae of Tabanus bovinus reside in the ground.

They are long, cylindrical, narrowed towards the

head, which is small, and armed with two hooks.

The segments of the body, twelve in number, have

elevated transverse ridges. The pupae are naked,

nearly cylindrical, with two tubercles in front, the
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margins of the segments serrated, and six points at

the posterior extremity. By the assistance of the

serrated points of the segments of the abdomen, the

pupa makes its way immediately before its final me-

tamorphosis to the surface of the ground, where it

protrudes the fore part 'of the body into the air.

According to Fabricius, the larva? of Ckrysops also

reside under ground, and those of Hcematopota in

dung.
The genera are : Pangonia, Dicrania, Rhinomyza,

Tabanus, Diabasis, Acantliocerus, Hcematopota, Hex-

atoma, Chrysops, Silvius, Raphiorhynchus, and Acan-

thomera, the three printed in italics being inhabitants

of this country. The genus Pangonia is especially

distinguished by the great length of the proboscis,

which, in some species from Georgia, in Ame-
rica, and Nepaul, are more than twice the entire

length of the body. Tabanus is distinguished by its

short thick proboscis, and by the emarginate struc-

ture of the third joint of the antennae. The species
arc very numerous, and are found in almost all parts
of the world. The type of this genus is the Tabanus

bovinus, Linnaeus, a large handsome species, an inch

long, with the body brown above, grey beneath, eyes

green, tibia? yellowish, and with transverse lines and

triangular spots of pale yellow on the abdomen. The
wings are transparent, with reddish-brown nerves.

TABERN^EMONTANA (Linnaeus). A genus
of tropical trees and shrubs, mostly ornamental ; the

flowers are sweet-scented and pentandrous, and the

genus ranks among the Apocynea. The species are

favourite stove-plants, are grown in light loam and
heath mould, and are increased by cuttings rooted in

sand.

TACHINA (Meigen). A very extensive germs
of dipterous insects belonging to the family Muscidcc,

having very much the appearance of common'flies, with

the body narrow, or of moderate width ; the face a

little oblique ; the antenna; reaching to the epistoma ;

the second joint elongated, and as Jong, or nearly as

long, as the third ; eyes naked ; abdomen cylindrico-
conical, ordinarily destitute of bristles in the middle
of the segments. This very numerous genus com-

prises various species of Miiscidce, the larva? of which
are parasitic in the bodies of caterpillars, in the same
manner as the Ichneunwnidce. The genus, in fact,

may be regarded as the type of a still more extensive

group which M. Macquart has named Tnchinftricc,
and Robineau-Desvoidy Entomobicc, all of which ex-

hibit the same parasitic habits. The food of these

insects, which they obtain from flowers, has far less

influence upon their habitats than the cares for their

progeny. They deposit their eggs upon the outside
of different insects, especially caterpillars ; and the

larvae, as soon as hatched, burrow into the body, and
there find a supply of food, taking care not to touch
the vital parts. Lepidopterous lame are especially
liable to the attacks of these insects, and our breeding
cages are sometimes filled with a swarm of these flies,

instead of some scarce moth or butterfly which we
had hoped to rear. The type of the genus is the
Musca larvarum of Linnaeus.

TACHINIDES (Mannerheim). See BRACH-
ELYTRA and TACHYPORID.*.
TACHYPORIDJE (MacLeay). A family, or

rather a subfamily, of coleopterous insects belonging
to the division Brachdytra, and corresponding to the
two tribes Tachinidcs and Aleoc/iarides of Manner-
heim. The chief character of this family consists in

the small size of the head, which is immersed in the
thoracic cavity as deep as the eyes, without any dis-

tinct neck ; the thorax is broader behind than in.

front ; the body is of a moderate length, or is some-
what elliptical ; the mandibles without teeth ; the

elytra often cover a considerable portion of the abdo-
men. They chietty reside in fungi or dung. They
are very active in their motions, and are occasionally
prettily varied in their colours.

The chief genera are, Lomechusa, Tachintis, and

Tacftyporus. In Tachimis the tibia? are spinose, the
antennae gradually thickened, and the palpi filiform.

The G. tachyporus differs from the latter chiefly by
having the paipi terminated by a small conical joint.
The species are numerous and of small size.

TAGETES (Linna?us). A genus of South Ame-
rican annual hebs, belonging to the natural order

Composites. Some of the species have been long cul-

tivated as tender annuals ; that is, raised in a hotbed
in the spring, and transplanted into the open borders
in May and June. The French and African mari-

golds are two of the most common.
TALIERA (Martins). The T. Bcngalensis is a

magnificent palm, native of India, where it was found

by Roxburgh, and by him called Corypha taliera. In
our collections they require to be kept, potted in

light soil, in the warmest part of our stoves.

TAMARINDUS (Linnaeus). A genus of large
and handsome trees, natives of both East and West
Indies. The flowers are monadelphous, and the

genus belongs to Leguminosce. These trees are cele-

brated for the excellence of their fruit, being medici-
nal as well as dietetic. The woods and jungles of
the Coromandel coast are thickly studded with these

magnificent trees, yielding almost at all times their

delicious fruit. The pods hang long on the tree after

the pulp is ripe. In our stoves the plants are kept
in a diminutive state, and may be increased by
cuttings.

TAMARISCINE^E. A natural order compris-
ing only one genus, namely, Tainarix, of which there
are six species. The species are chiefly shrubs or

perennial suffruticose plants, with rod-like branches,
small, entire, alternate, scale-like leaves, usually glau-
cous, diaphanous at the apex, and without stipules.
The inflorescence is in racemes or spikes, and the
flowers regular and united. The calyx is four or five

cleft, persistent, and imbricate in aestivation. Petals
attached to the base of the calyx, arid equal in num-
ber to its divisions, and also imbricate in aestivation.

Stamens equal in number to the petals, or twice as

many filaments, free or monadelphous ; anthers two-
celled and burst longitudinally. Germen superior,
free. Style short, and stigmas three. The species
arc natives of Europe, Asia, and Africa. Some of
the kinds have an astringent tonic bark, and yield,
when burnt, a large proportion of sulphate, of soda.
It is stated that it is a species of T. gallica, which

produces that peculiarly saccharine and gummy mat-
ter known as the manna of Sinai. The species thrive

in any soil, and are propagated by cuttings put in the

ground either in autumn or early in spring.
TAME^E. A natural order containing only one

genns ; viz., the Tamus communis (black briony), and
two species. They are climbing herbaceous plants,

having very large tubers, whence the roots and stems
are produced. The leaves are cordate, flowers axillary,
in racemes small and white, succeeded by red berries,
and common in British hedges. Qualities dangerous
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TANACETUM (Linnjeus). A genus of hardy

herbaceous perennials and evergreen shrubs ; tsvo of

the former are British, and cultivated as pot or medi-

cal herbs, under the name of Tansy. The genus
belongs to Compositce, and is common everywhere.
TANAGER (Tanagra). A numerous genus, or

rather group or family, of birds, belonging to the den-

tirostral division of Cuvier's Passeres, and placed in

the system between the fly-catchers and the thrushes,

with each of which they have some characters in

common, though there is still enough that is peculiar
to entitle them to be ranked as a distinct group, and so

much diversity as to require separation into a good
many subordinate genera. The progressive history
of the group is by no means clear ; so that, upon con-

sulting the succession of authors that have alluded to

them, it is not easy to say what is a tanager and what
is not.

The general characters of the group are : the bill

conical, triangular at the base, slightly arched in the

culrnen, and with a notch toward the tip ; the wings
short, and the birds taking only short flights. In

their habits they more nearly resemble our finches

than any other family of our birds. They feed upon
seeds and berries, and also upon insects. The greater
number of them are remarkable for the brilliance of

their colours. In this also they agree with our finches,

which, though sober in their attire as compared with

the tanagers, are yet among the gayest of our little

birds.

Tue more particular characters which may be re-

garded as applying most perfectly to the typical spe-
cies are these : the bill with a ridge on the culmen,
which makes its section nearly triangular at the base;
the culmen a little arched ; the upper mandible slightly

notched, and very sharp at the tip ; the lower man-
dible straight, but a little enlarged and convex in the

lower outline toward the middle part ; and the tomia of

both mandibles rendered very efficient for breaking
and bruising, by being bent inwards so as to form a

margin ; the bill is thus a very powerful and efficient

one for its size, and it has much more of- a granivor-
ous than of an insectivorous character, though the

notch shows that it does, to some extent, partake of

the latter. The nostrils are lateral near the base of

the bill, pierced in very slight nasal grooves, and

partially covered by the reflected feathers of the

front. The feet are of mean length, with four toes,

three to the front, and one to the rear ; the middle

front toe as long as the tarsus, and united to the ex-

ternal one at its base ; the inner one is entirely free.

The wings of mean length, and rounded ; the first

quill shorter than the second ; and the third the

longest in the wing. As has been hinted, the flight
is short, and the birds are not given to extensive

migration, though many of them alter their habita-

tion with the seasons. In this also they have some
resemblance to our finches ; for, when they are in

the woods and thickets during the breeding time,

they are mostly dispersed in pairs, whereas they
sometimes flock w hen they come abroad to reap their

harvest in the more open places.
All the tanagers properly so called are natives of

the American continent, chiefly of the tropical, or at

all events of the warmer parts, and it is as such that

they are peculiarly characteristic of South America,
which rivals, in the numbers and the splendour of its

feathered inhabitants, the oriental islands, and all the

richer districts of the East ; and in the humming-birds,

the cotinges, and the tanagers, the one part of the
world stands much on a par with the other. In the

birds of paradise, the nectar-suckers, and the rollers,

as is the case with the finely-coloured birds of tro-

pical Asia, we cannot find any parallel among the
birds of our comparatively cold climate that can be

compared with those painted children of the sunny
lands. This we could not expect ;

for the birds are

characteristic of their native countries exactly in those

very particulars in which those countries differ from
our own, and the birds are among the means which
we must use in seeking to obtain a knowledge of the

countries which they inhabit.

They prefer the thickets on the margins of the

forests, rather than the depths of the forests them-

selves; and in this again they resemble our finches,

which are bush birds rather than tree ones. At one
season of the year they find an abundant supply of

food in the berries which those bushes yield, and in

the seeds of various herbaceous plants with which
the thickets are entwined ; but when the supply there

fails, they approach the cultivated grounds and the

dwellings of the country people, often levying heavy
contributions on the crops. When they come to the

more humid and fertile places they perch upon the

tops of the lofty trees, in order to be safe from the

attacks of the numerous reptiles; as, were they to

repose on the ground or on the bushes and low

branches, the brightness of 'their colours would

speedily disclose them to those snakes which are such

destroyers of birds.

As is the case with most of the richly-coloured
birds of tropical countries, few of them have much
music in their voices ; but there are some songsters

among them, and the few that are, are much prized

by the people of a country where birds are so many,
and singing birds so few. Their nests are in general

elaborately formed, constructed externally of small

twigs and bits of stalks, and lined with wool, feathers,

or down. They are of a hemispherical form, and
the birds labour at the construction of them with the

most indefatigable industry. The eggs in a hatch

are but few, not exceeding two or three in number ;

but in most parts of the country they breed at least

twice in the year. This double hatch in the twelve

months is very common among the birds of tropical

countries, whether the eggs in the hatch be few or

many ; and it is remarkable that the birds retain this

instinct long after they have been naturalised in

countries very different from their original one. We
have an instance of this in our common domestic

poultry, which there is little doubt came originally
from the south-east of Asia ; for though, by artificial

treatment, they may be made to breed at almost "any
time, they have a natural tendency to breed in the

spring and the autumn.

We can understand why the breeds of such birds

as the tanaerers should be less numerous than those

of our finches and linnets, just as the latter are,

generally speaking, less numerous than those of the

warblers. The days are long with us at the time

when our little birds have their most severe labour,

that is, when they have to feed the young ; while in

the tropical regions the days are but little more than

twelve hours, and the twilight is comparatively short,

in consequence of the sun's rays descending almost

perpendicularly, and consequently much sooner

getting to that depth below the horizon at which

twilight ends than when his course is more oblique.
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Thus, as compared with the warblers, the finches and

analogous tribes have really much more labour in

finding food for their young, as the substances which

they collect have to be gathered from a wider pas-

ture, and are in themselves less nutritious. The eg:

of our finches average about five in a hatch, and the

tanagers two or three, which brings the annual pro-
ductiveness of the two races very nearly to an equa-

lity. The eggs of the tanagers have some resemblance

to those of the finches. They are oval, without an\

definite pointedness at the narrowest end, of a white

ground, more or less greenish or bluish, and mottlec

with small spots of brown, or russet. The birds are

also about the size of our finches and linnets, or per-

haps in some of the species a little smaller ; and they
are neatly and firmly made, and very energetic in

their manners.

When it is mentioned that the species of these

birds amount to about sixty, it will be readily under-

stood that there must be a considerable difference in

their haunts and the details of their habits. Differ-

ences of species among birds or any other animals are

not given to them for the sake of mere variety or dis-

tinction, but for adapting them to the performance
of different offices in the grand economy of nature.

It is true that, especially in the finer shades, we do
not see the difference in the object and use ; but this

does not in the least affect the universality of the

principle, which holds equally in the case of the most

minute difference as of the most conspicuous, and

equally in those cases in which we are unable to see

it as in those of which we can easily give a full and

satisfactory explanation. It is of ver\r

great conse-

quence to us to bear this always in mind, and never
to pass over the slightest difference of appearance
without endeavouring to ascertain the cause ; for if

we pass over these minor matters in a careless man-

ner, the habit is fostered by our natural love of indo-

lence, and we are certain to be, or to become, equally
careless in matters of more importance.

Upon this principle, it would be absurd in us to

suppose that there could be sixty species of tanagers
in the same regions of South America, all inhabiting

precisely the same kind of grounds, and 'practising
the same economy in every thing; because it is quite
clear that this would be a diversity without a use,

and we have no instance of any such diversity in

nature, nor could we at all reconcile it with that

wisdom of design and perfection of execution, which
run so completely through the whole, and which

always appear the more conspicuous the more com-

pletely that we examine any one individual part.
The vast number of species of the tanagers, all

agreeing in their generic characters, and consequently
in their general habits, and all differing specifically
and in the details, naturally lead us to expect a cor-

responding variety in the character of those places
over which the birds have to range ; and when we turn

our attention to the physical condition of South

America, we find that it has every diversity of sur-

face, and consequently of surface production, that we
can well imagine. On the parallel of the equator,

taking it from the lands not of perpetual verdure

merely, but of the very excess of perpetual verdure,
at and near the place where the Amazon pours its

mighty flood into the Atlantic, across Chimborazo to

the shores of the Pacific, we have every variety of

surface and of climate that can be imagined ; and,
with the exception of those differences in the length

of the day, and consequent accumulating of the.win-
ter into one time of the year, and the summer into

the opposite, we have all the varieties which can be
met with on the surface of the globe. In many places
too we have the greatest seasonal diversities that can
occur in a tropical portion of the globe absolute

barrenness from drought at one time, and the most
exuberant fertility at another. Then we ha.ve a very
striking contrast in the country on the two sides of

the Andes. The coast country on the east constantly
receives the fertilising influence of the trade-wind,
and the luxuriance of the vegetation corresponds ;

while on the west, or Peruvian side, we have a country

comparatively parched, until we recede so far inland

as to come within the range of the mountain rains.

Such a country must demand a very great diversity
of those little birds which, from their numbers in

all regions, appear to perform so important a part
in the system of Nature ;

and this seems one of the

reasons why the tanagers, which consume the surplus
of the smaller fruits, are so very numerous in species,
and so varied in their individual habits, at the same
time that their general characters are so much the

same. But in whatever place they have their prin-

cipal habitation, the tanagers are chiefly wing birds,

moving by short and jerking flights, and feeding on
the perch much more frequently than on the ground.
On the latter they do not run, as is the case with the

thrushes, which, as a family, are placed immediately
after them ; they hop, or proceed on the ground with

a partial use of the wings when they move rapidly.
Some of them are found chiefly in the depth of the

large forests, but even there the trees are really

bushes to them ; for they inhabit the tops among the

small twigs, and use the wing in passing from one

part of the tree to another. Others again live on the

confines of the woods, where the bushes in genrml
lose their leaves in the dry season ; and the birds

which inhabit these must migrate when the produce
of the season is exhausted. Those which live most

habitually in the woods, are mostly in pairs, or soli-

tary when not in the breeding time ; and those that

visit the meadows and cultivated fields are more

social, and come in flocks. In all these particulars
we find that they observe the very same law as the

birds of Europe.
In the tropical parts of the continent of South

America, the cultivated grounds bear so very small a

iroportion to those which are still in a state of nature,

;hat they do not materially affect the general character

of the country. It is different in a small portion of

the coast of Guiana ; but even there, the cultivated

portion stands to the uncultivated much in the rcla-

;ion of a narrow hem to a wide garment. But in

iroportion as this cultivated part is small as com-
lared with the country in a state of nature behind,
he seasonal visitations of the birds to the cultivated

ields are numerous and destructive. It is the same
n the countries to the south of the equator; for there

.he tanagers come from. "
They perch in mass and

rtlunder the gardens both of fruits and of the seeds of

etruminous vegetables. In the West India islands it

s still|the same. There, the slopes of the mountains,
nd all places which are not adapted for the kind of

ultivation which is followed as the most profitable,

s covered w'th wood or brush of some kind or other,

and very many of the trees composing these woods
and brushes, yield berries and other succulent fruits,

which feed multitudes of birds, and birds of this genus
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or family in an especial manner. But, generally

speaking, there are times of the year at which those

wild supplies are exhausted ; and at these times the

birds resort to the plantations in great numbers, and
do considerable damage."

In a popular sketch it would be impossible to enter

into the details of so very numerous a race of birds as

the tanagers ; and though our limits would admit of it,

it would be only a repetition of matters substantially
the same, and varying only in very minute particu-
lars. Those who wish to obtain detailed (museum)
accounts of these and the other gaily coloured birds of

tropical America, may consult Desmarest's " Natural

History of Tanagers, Manikins, and Todies," pub-
lished at Paris in 1805, in one volume folio. We
must content ourselves with merely noticing one or

two of each of the subdivisions into which they are

divided by Cuvier. There are, 1. Bullfinch tanagers ;

2. Grossbeak tanagers ; 3. Tanagers properly so

called ; 4. Oriole tanagers ; 5. Cardinal tanagers ;

and 6. Swelled-billed tanagers.
BULLFINCH TANAGERS. These are also called

Euphonous tanagers, because they are the chief or
the only ones that have any noise or notes worthy of

being called a song. Their leading characters are :

the bill short, and exhibiting, when seen from above,
an enlargement at each side of the base ; and their

tails are also shorter in proportion than those of the
other subdivisions. These are among the most com-

pact birds of the genus ; and some of them are the
most frequent and annoying visitants of the neigh-
bourhood of barns, where they often make the people"
pay too much for their whistle."

Organist Tanager (T. musica). This species is

abundant in many of the West India islands, especially
in Haiti, of the natural history of which we had tole-

rable accounts from the French, before it was expunged

Euphone Organiste, male.

from the catalogue of civilised countries by coming
into the possession of the blacks, morally and intel-

lectually depraved as they were by having been in

that state of abominable slavery which has long been
the withering blight of so many of the finest portions
of the western world. We do not arraign the retri-

butive justice which put that finest of all the West
India islands in the possession of these people; but

every one must deplore the circumstance of their

getting it before they were capable of treating it pro-

perly, by which means the garden of the western
world has been converted into a tangled and unpro-
fitable wilderness. The bird in question comes near

houses, and though its song cannot be considered a
fine one as compared with that of the more choice

songsters of the eastern world ; it has a good deal of

compass and variety. It is a small bird, the total

length being about four inches ; but as the tail is

short, the body is long in proportion. The top of

the head, the hind head, and the upper part of the

neck are blue, with a black margin on each side ; the

quills and tail-feathers are black, with rich reflections

of blue ; the forehead, the rump, and all the under

parts of the body are yellow ; and the bill and feet

are black. The female has the upper parts greenish-
ash, and the upper part of the neck pale bluish-grey.
It is an active and merry little bird, and shifts its

positions on the trees with so much adroitriese,

that it is caught or killed with considerable difficulty.

Crested Tanager (T. diademata). This is a Brazilian

species, or, at all events, it is known but as a native

of that part of South America. It is a very handsome

bird, and, among tanagers, it is one of considerable

size, the length being six inches and a half. The

upper parts are very brilliant blue, and the under
ones the same colour, but considerably darker in the

shade ; around the base of the bill is deep velvet

black; the back part of the head is covered with a

fine cape of pure white feathers, in advance of which
there is a tuft of silky feathers of a bright flame

colour ; the quills are black, margined with blue, and

tipped with brown ; the tail-feathers are also black,

bordered with blue, but without any brown on the

tips ; the bill and feet are greyish-black.

Onglet Tanager (T. striata). Buffon gave this

species the fanciful name of "
Onglet," or ingrooved,

from a little groove in the outside of each of the

claws, which is not, however, connected with any
known habit or peculiar mode of action in the bird.

The upper parts are black ; the head, the upper part
of the hind neck, and the middle and lesser coverts

of the wings, azure-blue, but with the roots of the

feathers on the latter black ; the breast and rump are

orange-yellow ; the tail-feathers greenish-black ; the

belly yellow ; the bill black above and whitish below.

The female is brown on the upper part, with the head
and the lesser coverts of the wings mottled and

streaked with blue and white ; the quills and tail-

feathers blackish ; the fore neck reddish-brown, and
the rest of the under part clear brown ; the length,
when full-grown, is about seven inches. This is a

very handsome and familiar species, abundant in

Paraguay, and well known from the proneness which

it has to come about gardens and houses ; but it is

rather a pest to the inhabitants by destroying vast

quantities of the seeds^of their leguminous plants,
and also ot their fruits. The epithet striata, which
has been adopted as the specific name of this bird, is

derived from the blue and white on the female, and
not from any markings on the male bird. Indeed,
the colours on the males of almost the whole of the

genus are as remarkable for being entire, as they are

for the brightness of their tints. It is probable that

Latham, who applied the name, had seen the female,

and described it as a species before he had any know-

ledge of the male. Other birds have sometimes

been very awkwardly named in the same way.
Greenish Tanager (T. chlorotica). This is another

one, of which the name has apparently been given
from the female, and if there is any misapplication,
Buffon stands charged with it. The upper parts of

the male bird are brilliant -violet-black ; the forehead,
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half the top of the head, the breast, the belly, the

flanks, and the under coverts of the tail, deep and

brilliant yellow ; the quills black, with a white spot
at about a third of their length from the base ; tail-

feathers black, with a white spot on each of the two
lateral ones ; the bill and feet are black. The female is

brown upon these parts, which are black in the male,
and greenish where the male is yellow. It is a small

species, only four inches in length ; and it occurs abun-

dantly in Paraguay and also in Brazil. These are the

principal species of the bullfinch tanagers ; the most

familiar, the most musical, and in some respects the

most interesting of the whole. They are birds of

gentle and rather social dispositions, and are often

kept in cages, the beauty of their plumage making
some amends for the inferiority of their music ; and

they are perhaps the ones that have the nearest

resemblance to the females of Europe, though much
more gay than these in their plumage ; for though
our goldfinch is a finely-marked bird, it must yield
the palm of brilliance to the tanagers.

GROSS-BEAK TANAGERS. These have the bill

conical, thick, arched, as wide as high, and rounded
in the culmen of the upper mandible. The species
differ in size, but they are, generally speaking,

larger birds than the members of the former subdi-

vision. Generally speaking, they have nothing that

can be considered as a song, and some of them are

remarkable for their silence. Several authors have

separated them from the tanagers ; but it seems more
convenient to retain the genus but with the subdi-

visions that have been enumerated. The name sal-

tator, or leaper, has been given to them, but not very

correctly ; as all the tanagers have a leaping and not

a walking gait, and they are not the only birds that

have it ; for it is, in fact, a character of a very con-

siderable number of the order, and the one from which
it gets the name Passeres.

Black and White Tanager (T, melanoleuca). This
is a Guiana species, and about seven inches in length.
The upper parts are black, and there are two stripes
of the same colour which extend down the breast, the

ground of which, and the rest of the under parts, are

pure white : the upper part of the bill is black, and
the under part yellow ; and the feet are black.

Yellow Tanager ( T. flava}. The upper parts are

brownish-yellow ; the streak over the eyes and all the

under parts bright yellow ; the coverts of the wings
and the quills brown, with yellow margins ; the bill

black and the feet brown. It is rather a large spe-
cies, measuring eight inches in length. Found chiefly
in Paraguay.

Lead-coloured Tanager ( T. ccendescd). Upper parts

leaden-grey, with a yellowish streak across tlie region
of the eye ; the rump and wing-coverts bluish-black ;

a black spot at each angle at the gape ; the under

parts reddish-white ; the bill and feet black. It is of

the same size as the preceding species, and found in

the same part of the country.

Poppy-red Tanager ( T. purpuresca). The upper parts-

deep flame or fire-red, with some cloudings and reflec-

tions of a reddish-brown colour ; the quills are brown,,
bordered with very bright red; and the coverts of the

wings reddish-brown, margined with pure red ; the un-

der parts purple-red ; and the bill arid feet black. This
is a very showy species, a native of the same country
as the two preceding, but smaller in size, the length,

being seven inches. It must be borne in mind, however,
that when these birds are spoken of as inhabiting on

place of the warm portion of South Anaerica rather than.
J

another, all that is definitely stated is, that they have

been seen and described as natives in that particular

place ; however, notwithstanding that, they may be

equally numerous in other places.
Silent Tanager (T. silentia}. This species is from

some part of South America, which is not absolutely
ascertained. It is six inches in length ; the upper

parts are also brown, with a band of bright grey, arid

one of white from the bill over the eye ; the breast

white, crossed by a broad band of black, and the rest

of the under part white, without any marking of other

colour ; the bill and feet are black.

Russet-headed Tanager {T. ruficapilla). Upper
parts bluish-grey ; head, nape, and under parts russet-

brown ; forehead, space between the bill and the eye,
and middle of the belly, blackish-russet ; the quills

and tail-feathers black, clouded with bluish-grey ;

the bill and feet black ; the length seven inches.

Olive-green Tanager (T. ol'wacca}. A large species,

eight inches in length, and very common in Guiana ;

but not so annoying on the plantations as the more
unusual tanagers ; the upper parts are deep olive-

green, with a white streak from the gape to the eye,
and a black one under it ; the chin white ; the throat

yellow, with a blackish band across ; the fore neck

and the under parts reddish-yellow, with the exception
of the under coverts of the tail, which are russet ; the

bill and feet are brown.

TANAGERS, properly so called. These have the

bill conical, shorter than the head, equal in depth
and in breadth ; the upper mandible arched and

rather pointed.

Archbishoj) Tanager (T. archiepiscopus'). This

species is very generally distributed, being found

both to the east and the west of the Andes, from

Brazil to the extremity of Peru ; but the height at

Archevfique, male.

which it has been met with on the mountains has not

been stated. The upper parts are olive-green ; the

head, neck, and breast, slate-blue, with violet reflec-

tions ; the rump and belly grey ; the quills and tail-

feathers blackish-brown, margined with yellowish-

green ; the lesser coverts of the wings are bright

golden-yellow, and the bill and feet black. The

length of the male bird is about seven inches. The
female is a little smaller, and has the upper part

brownish-grey, with green reflections ; and the under

part ash-colour, with reflections of violet. The other

markings are the same as in the male, only the tints

.are not so bright.
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White-headed Tanager (T. leucocephala). Pale

blue, with a slight tinge of ash-colour on the upper
parts ; the quills and tail-feathers black, with bluish

borders ; the forehead and circle round the eyes are

velvet-black ; and the top of the head bluish-white,
with some reddish feathers next the black ; the under

parts are black, the bill black, and the feet ash-
colour. The length is seven inches, and the species
is described as being one of the birds of Paraguay.

Tke Slave Tanager (T. palmaruni). This species
is also called the palm tanager, from being often

found on palm-trees. It is a native of the West
India islands, and six inches in length. The upper
parts are brown, with olive-green reflections ; the

wing-coverts, quills, and tail-feathers, are brown, with

olive-green borders ; and the under parts whitish,
with longitudinal spots of brown ; the bill and feet

are horn colour.

Bishop Tanager (T. episcopus} is a native of

Guiana, and six inches in length. The male has the

upper plumage greyish-blue, with reflections of green
and violet ; the lower part of the back, the rump, and
the under parts, lilac-purple ; the lesser coverts of the

wings bluish-white, the middle ones violet, and the

greater ash-colour ; the quills and tail-feathers black-

ish, with blue borders ; the bill and feet black. The
female is altogether olive ash-colour, but deeper in

the shade on some parts than on others.

Green and lied Tanager (T. cat/ana). This spe-
cies is found in Guiana, and is four inches and a half

in length ; the upper parts are green ; the top of the
head red ; the upper neck and rump golden yellow ;

the sides of the head black ; the throat bluish-grey ;

the under parts mottled with yellow, red, and slate-

grey ; the quills and tail-feathers bordered with

golden green ; and the bill and feet blackish. The
female is olive-green colour, and yellow with green
reflections.

Slue-headed Green Tanager ( T. Linncef). This is

also a native of Guiana, and a quarter of an inch
shorter than the last mentioned. The upper parts
are mottled with green and yellow ; the wing-coverts
and middle tail-feathers are/green ; the quills and
lateral tail-feathers brown, with green borders ; the top
of the head and the upper part ot the neck, both behind
and on the sides, violet-blue, with green reflections,
and the roots of the feathers blackish-brown ; the

throat yellow, the middle of the belly golden-yellow,
and all the rest of the under part mottled with yel-
low, green, and reddish-brown ; the bill is black on
the upper mandible and grey on the under, and the

feet are grey. This and the preceding are two ex-

ceedingly pretty little birds.

Red-cap Tanager (T. gularis). This is a Brazilian

species, six inches in length. The upper parts are

black ; the head and upper part of the throat bright
red ; the lower part of the throat dull purple ; the

sides of the neck and the breast pure white ; the

quills and tail-feathers blackish, and the feet grey.
Seven-coloured Tanager (T. tatao]. Velvet black

on the upper part ; head and lesser wing-coverts

green ; rump orange-yellow ; lower neck and greater

wing-coverts violet-blue ; breast and under parts sea-

green ; bill and feet black ; length six inches. The
female has the same distribution of colours as the

male, but they are much less brilliant in the tint. It

is found in Guiana, and other richly-wooded countries,
near the sea or the great rivers.

Blue-headed Tanager (T. cyanocephala), is an in-

habitant farther into the woods than the last, and

considerably smaller, being only five inches long. It

is black on the upper part, with most of the feathers

bright green at the tips, which gives it a very rich,

though not gaudy appearance. The head and chin

are bright turquois blue ; the cheeks and neck red ;

the lesser coverts black, with orange tips ; the quill
and tail-feathers brown, with green borders ; the

under parts green, and the bill and feet black. The
female has the head and chin bluish-ash, the cheeks
and nape reddish-brown ; and the colours of all

the other parts much duller than those of the male
bird.

Red-hcad-and-throat Tanager (T. nificapella). This
is a Brazilian species, five inches in length. The

upper parts are clear olive-green ; the head and
throat deep red, with a spot of yellow upon each
side of the neck, on the rump, and the under tail-

coverts ; the lower neck and upper part of the

breast deep yellow, and the belly paler : the quills

brown, with greenish borders ; the bill black above
and yellow below ; and the feet brown.

Three-coloured Tanager (T. tricolor). Upper parts
blackish brown, with the borders of the quills and
tail-feathers bright green ; the nape and sides of the

neck greenish golden-yellow ; the forehead and
throat black ; the smaller wing-coverts violet-blue ;

the breast and belly bluish-green ; the bill black,
and the feet grey. The length about five inches.

The female has all the colours paler in the tint than

the male. The native country is Brazil.

Varied Tanager (T. varia). This is also a Bra-
zilian species, of the same size as the former, but

very different in the colours. The upper part is

mottled with black and yellow ; the head and chin

greenish-yellow ; the middle of the throat black ; the

quills and tail-feathers black, with greenish borders ;

the breast and belly clouded with green and blue ;

the bill black, and the feet reddish.

Green Tanager (T. virescens}. This is a North
American species. It is olive-green on the upper
part ; the top of the head blackish ; the region of

the eye white, with a grey spot between the bill and
the eye ; the quills and tail-feathers brown, with

greenish borders ; the coverts deep olive-green ; the

throat whitish ; the under part grey ; the under tail-

coverts yellowish ; and the bill and feet black. It is

five inches in length. The reader will not fail to

remark that the colours of this species are much less

brilliant than those of the ones which are confined

to the tropical parts of the continent.

Green Tanager of Brazil (T. vircns). The upper

parts bright green ; two spots on the cheek, and also

the neck, black ; a blue streak from the angle of the

gape down the side of the neck ; the smaller coverts

of the wings very brilliant bluish-green ; the middle

and larger coverts green ; the quills and tail-feathers

black, ,vith green borders, the borders with rich re-

flections of blue ; the fore neck yellow ; the under

part greenish yellow ; the bill and feet brown. The
total length six inches. A comparison of the colours

of this species with the preceding one will show bet-

ter than any writing on the subject the difference in

gaiety of colour between a bird of temperate latitudes

and a fropical one.

ORIOLE TANAGERS. These have the bill conical,

slightly arched, and notched toward the tip. They
are not so numerous as the species of most of the

other sections, and the colours of some of them run

much upon yellow, which is the chief reason why the

name Oriole, or golden bird, has been given them.
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They have been made & genus under the name

Tachyphonun, or "swift sounding," probably from the

rapidity with which they utter their chirping' note ;

but there is not much use or necessity for the name.
Desmaresfs Tanagcr (T. Desmaresti). This is a

very small Brazilian species, being only four inches
in the total length. The upper parts are mottled
with black and yellow ; the front and middle of the
fore neck black ; the top of the head greenish-blue ;

the sides of the head and all the under parts yellow ;

and the] quills and tail-feathers brown, bordered with

yellow ; the bill brown, and the feet reddish.

Finch Tanager ( T. fringilloides}. A Brazilian spe-
cies, five inches in length. Upper parts greyish-ash ;

the head with two tufts of red feathers ; the sides of
the neck, the quills, and the tail-feathers, very deep
black ; the under parts white, and the bill and feet

blackish. It is doubtful whether this species should
be arranged in the present subdivision, and the same
remark may be applied to the next species.

Black Tanager (T. nigcrrima*). A native of Guiana,

measuring seven inches in length. The whole plu-

mage is black, with the exception of the lesser

coverts of the wings, which are white. The female is

red, darker on the upper part than on the under.
There are some other species which have been
classed in the same genus with these, as separated
from the tanagers. In the case of this genus or

family of birds there is room for a conflict between
the colourists and the structurists, and certainly the
colourists have most to say upon the subject, as the
birds differ far more in colour than they do in

structure.

CARDINAL TANAGERS (so called from their red

colours). These have the bill conical, a little vaulted,
and with a projecting tooth upon each side. Some
of them are found in the southern parts of North
America, principally in the valley of the Mississippi,
and respecting them we have advantages which we
have not in the case of the others, as their habits were
observed and described by Wilson. They are birds
of passage, and migrate to considerable distances
northward in the summer.

The Scarlet Tanagcr (T. rubra}. This bird makes
its appearance in the middle states of America about

May, and finds its way as far to the north as Canada.

Le Tangara du Canada.

It is a bird of the wild woods rather than of the cul-
tivated places, though it visits the orchards, and
sometimes builds in them. The usual note of the

1 bird is short and jarring, and appears to come from a
much greater distance than it really does, so that

hearing the bird is no very certain guide to a sight of

it. Occasionally, however, the male utters a more
mellow note, though even that is not properly a song.
The food of the bird is hornets, wasps, wild bees, and
other large insects, and toward the end of the season
the berries of some of the vacciniums, and other small

wild fruits. Wilson puts in a plea for the bird in the

following passage :
''

Among all the birds that

inhabit our woods, there is none that strikes the eye
of a stranger, or even of a native, with so much
brilliancy as this. Seen among the green leaves,
with the light falling strongly on his plumage, he

really appears beautiful. If he has little melody in

his notes, he has nothing in them to disgust. His
manners are modest, easy, and inoffensive. He com-
mits no depredations on the property of the husband-

man, but rather benefits him, by the daily destruction

in spring of many noxious insects ; and, when winter

approaches, he is no plundering dependent, but

seeks, in a distant country, for that sustenance which
the severity of the season denies to his industry in

this. He is a striking ornament to our rural scenery,
and none of the meanest of our rural songsters.
Such being the true traits of his character, we shall

always with pleasure welcome this beautiful inoffensive

stranger to our orchards, groves, and forests."

The nest is built about the middle of May. It is

placed on a horizontal branch of a tree, simple in its

structure, being composed .of dry vegetable fibres,

without any elaborate lining with softer matters.

The eggs are three in number, of a dull blue colour,

spotted with purple brown. The birds have only one
brood during their sojourn in the United States ;

but, as they depart as early as August, it is not un-

likely that they may have an autumnal brood in the

more tropical country to which they retire.

The male, when arrived at his full size and colour,
is six inches and a half in length, and ten and a half

in the stretch of the wings, being much better winged
than those tropical species which are not migratory.
The clothing plumage is of a most brilliant scarlet,
and the quills and tail-feathers black, but sometimes
with a little white on the tips ; the margins of the

inner webs of (he quills are also generally white or

whitish ; the tail is much forked, which agrees with
the habit of the bird in snatching insects on the

wing ; the bill is large and strong, and, like that of

the rest of the section, tumid ; it is of a yellowish
horn colour, but subject to changes with the seasons.

The moult commences about the 1st of August, the

scarlet feathers being partially displaced by greenish-

yellow ones, which gives the bird a mottled appear-
ance, and the whole change of the body-plumage has

not taken place when the bird depaits for the south.

Where they retire, and when they regain their scarlet

livery, are not known, but they have it perfect when

they return to the nerth. This, however, is true of

the mature birds only ; for the young of the preceding
year have some green mottlings when they first

come, though these soon disappear, and they shine

out in all the splendour of their parents.
The manners of these birds are fully as attractive

as their plumage, gay and beautiful as that is. Both
birds are very vigilant in watching and protecting
the nest, and also in feeding the young, even after

they are considerably grown. The following anec-

dote, given by Wilson, is too characteristic for being
omitted in noticing so numerous a genus of birds, of
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the manners of by far the majority of which we know

absolutely nothing :
"
Passing through an orchard

one evening, I caught one of these young birds that

had but lately left the nest. I carried it with me
about half a mile, to show it to my friend, Mr. Wil
liam Bertram ; and, having procured a cage, hung it

up on one of the large pine trees in the botanic

garden within a few feet of the nest of an orchard

oriole which contained young, hoping that the cha-

rity or tenderness* of the orioles would induce them
to supply the cravings of the stranger. But charity
with them, as with too many of the human race,

began and ended at home. The poor orphan was

altogether neglected, notwithstanding its plaintive
cries ; and, as it refused to be fed by me, I was about
to return it back to the place where I found it, when,
towards the afternoon, a scarlet tanager, no doubt its

own parent, was seen fluttering round the cage,

endeavouring to get in. Finding this impracticable,
he flew off, and soon returned with food in his bill,

and he continued to feed it till after sunset, taking up
his lodgings on the higher branches of the same tree.

In the morning, almost as soon as day broke, he was

again seen most actively engaged in the same affec-

tionate manner ; and, notwithstanding the insolence

of the orioles, continued his benevolent offices the

whole day, roosting at night as before. On the third

or fourth day he appeared extremely solicitous for

the liberation of his charge, using every expression
of distressful anxiety, and every call and invitation

that nature had put in hjs power, for it to come out.

This was too much for the feelings of my venerable

friend ; he procured a ladder, and, mounting to the

spot where the bird was suspended, he opened the

cage, took out the prisoner, and restored him to

liberty and to his parent, who, with notes of great

exultation, accompanied his flight to the woods."
Such is the tale of most perfect and most graphic

truth, told by one of nature's own ornithologists ;

and the tanager, and Wilson and Bertram, must share

the admiration of every reader who can feel. It

would not be right, however, to suppress Wilson's

reflections
" The happiness of my good friend was

scarcely less complete, and showed itself in his bene-
volent countenance, and I could not help saying to

myself If such sweet sensations can be derived

from a simple circumstance of this kind, how exqui-
site, how unspeakably rapturous, must the delight of

those individuals have been who saved their fellow-

beings from death, chains, and imprisonment, and
festered them to the arms of their friends and rela-

tions ! Surely, in such godlike actions, virtue is its

own most abundant reward!'' Where, among the

romances of human life, shall we find expressions so

pure and warm from the heart as these ; and who,
that sees its aspirations rise to this height, would re-

frain from being an ornithologist living, as one of

nature's brotherhood, with the lovely and lively
tenants of the wood ?

Summer Red Tanager (T
1

. (estiva). This species
is found in nearly the same places, and at the same

time, as the preceding, and either of them might be

characterised by the epithet redov the epithet summer;
for they are both red birds and both summer birds.

The two are, however, at once distinguished from
each other, and the present is by no means so

brilliant a bird.

The male is not scarlet, but rich vermilion-red,
most brilliant on the under parts of the body, and
the inner margins and tips^of the quills are reddish-

brown ; the bill is very large, and inflected with a

prominence on the upper mandible, and it is of a

yellowish horn-colour in its whole length ; the tarsi

and toes are light-purplish blue; the eye is large,
and the iris hazel. It is rather larger, and also

better winged, than the scarlet tanager, being seven
and a half inches long, and a foot in the stretch of the

wings. The female is rather smaller, and different in

the colours, the upper part being brownish yellow-
olive, the under part orange-yellow, and the tips
and inner webs of the quills brown. The naked

parts are the same colour as those of the male.
The nest is in the woods, on a lateral branch of ai

tree, or on an evergreen, and rarely more than ten
or twelve feet above the surface of the ground. Like
that of the scarlet species, it is composed entirely of

vegetable fibres, but a little more elaborately finished

than the other. The eggs are three in number, and
of a black colour. The nesting-time is in May and
June ; and in August the birds depart from the

United States for the south. Whether they have or

have not an autumnal brood on their southern retreat

is a point which has not been ascertained.

The young differ much in colour from the full-

grown birds, and these are also very differently
coloured before or after the autumnal moult, or

rather, perhaps, during the progress of that moult.
The young are at first of a yellowish-olive on the

upper part, something resembling the under part of
the native female. They are partially mottled when

they make their first appearance in the south, but

acquire their full tint in the spring of that year. It

is probable that those tanagers which visit North
America in the summer return to Mexico, or to the

narrow but thickly-wooded country near the Isthmus,
in the winter, and do not pass either into the West
India islands or into South America ; at least, none
of the species which are described as South American

agree exactly with these in their characters. The
South American ones have the tails nearly square,
or rounded, or wedge-shaped, while those North
American ones have them forked. This causes a
difference in the style of flight, which has probably
reference both to the feeding and the migration.

They appear to feed more upon the wing, and more

upon winged insects, than the South American birds,

and they are certainly much more migratory in their

habits, so that they are perhaps better entitled to be
considered a separate genus than any of the other

sections.

There is a beautiful provision of nature in the

difference of colour between the females and young
of these , birds, and the old males, in the season of

rearing the brood. The old males, in their red

livery, are among the most conspicuous objects which
can be placed in the green leaves of a forest. Their

colour is the complicated colour of the leaves, and
thus they mutually render each other more conspi-
cuous. The colour of the females and young, again,
is nearly that of the leaves themselves, and thus it is

with difficulty that any enemy can see them while

quiet, or in the nest. Now, in the hatching time,

the female remains remarkably close and still, while,

if any cause of alarm appears, the male is all bustle

and activity, and can scarcely fail in drawing upon
himself the attention of the enemy, at the same time

that he is so alert that few enemies can harm him.

This is equally true of the scarlet species and the

darker red one. The green colour which comes

upon the male at the time of the. moult seems to be
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equally conducive to safety. Birds, when moulting,
are weak, and unable to escape danger, or defend

themselves with the same vigour as when they are in

full plumage. Both species moult early, while the

snakes, which are the great enemies of the smaller

forest birds of North America, are still in their sum-
mer activity, and the green colour renders the male
less easily seen by them at the time when it is not

necessary that he should exhibit himself conspicuously
for the purpose of drawing away their attention from

the female and the nest. There is no doubt that all

colours, and all changes of colour, in birds are con-

ducive, in some way or other, to safety, though the

subject is so extended and so intricate that we have

very little knowledge of it. That it is the male
bird which, in all cases where there is a nuptial

change, acquires the showy and attractive plumage,
is of itself sufficient to establish the truth of the

general principle ; and when once this is established,

every observed fact becomes an addition to our know-

ledge.
The haunts of the summer red bird are not exactly

the same as those of the scarlet tanager. It keeps
more to the sandy flats which are covered with wood,
and does not migrate so far to the north. Hence it

is most abundant in the southern states near
the coast, where much of the country is of that

character. Its food, though analogous to that of the

other species, is not quite the same. Coleoptera, and
various wingless insects, are very numerous near the

country woods of those places to which the birds

resort in greatest numbers during the summer ; and
of course the birds feed much upon these, though
they do not refuse naked-winged insects when these

come in their way. The tanagers, small birds as they
are, do not appear to feed on the very smallest of the

insect tribes. In the early part of the season, their

food, like that of the scarlet species, appears to be
almost exclusively animal ; but when the wild berries

on the low bushes on the margins of the swamps are

ripe, they live in a great measure upon these. The
female has a feeble and chattering kind of note without
the least music in it ; but, though not a regular song-
ster, the male has a clear and trifling sort of whistle.

When the beetles fly on the wing, which is the general
habit of many of the earth and aquatic ones at a cer-

tain season, the red tanagers hawk for them on the

wing in the open places, and catch them with no in-

considerable adroitness. Altogether, they are birds

of no little interest.

Louisiana Tanager (T. Ludovlciana). This species
inhabits farther to the west than [any of those that

have been mentioned, and our knowledge of it is far

more limited. It is found to the west of the Mis-

sissippi only, and rather toward the mountains than
in the low and dump plains near the river. Accord-

ing to the accounts we have of it, which are not,

however, very perfect, it appears to frequent more
arid and open places than either of the other two

species of the same latitudes. We have thus each of

these three migrant tanagers upon a different locality

during the time they are in the United States ; the
dark red one nearest the sea on the low sandy grounds,
which grounds are, however, covered with cedar and
other trees wherever there is a sufficiency of moisture.
The trees in such places are very much injured by
beetles and other insects ; and there is no doubt that

the tanagers assist considerably in protecting them.
Tiie scarlet tanagers are more in the rich woods near
*he great rivers, where there is no doubt that they

also, from their numbers and their activity, perform,
far from an unimportant part, both in wild nature

and cultivated the latter because they are birds of

more habitable places than the former one. The
Louisiana tanagers, again, are found more upon the

dry prairies between the western branches of the

Mississippi, in places where there are not continuous

forests or many tall trees, but abundance of bushes,

which afford them cover, and furnish them with in-

sects in the summer, and supply abundance of berries

in the advanced part of the season. The changes of

plumage in this one are not very perfectly known.
The wings, the tail, and principal part of the back are

stated as being black ; the coverts of the wings being
mottled with black and yellow. It is generally sup-

posed that the males of these birds are, like the

other species which migrate into North America, red

in the summer ; but the fact wants to be more fully

cleared up. Their habits on the breeding grounds
are not quite the same. Both the others build in

trees, generally in thick and close trees, though not

at any great elevation ; but these western ones build

in low bushes, and even in the tufts of tall herbage.
The common opinion is, that both this western

species and the scarlet one pass into Mexico in the

winter, and it is by no means unlikely. There has

indeed been a Mexican tanager described, very much

resembling the scarlet one, which comes into the

United States ; that is to say, it is of the same size

and colour, and has the tail forked; but there is no

information as to whether it is or is not a resident

bird, or at what time of the year it appears in Mexico.

It was not the policy of the Spaniards, while they had

possession of the country, to let us know any thing
about even its natural history ; and since the Spanish
domination ceased, the state of things, in this respect,
has not become better. At the time when Central

and South America were first subjected to the iron

yoke of Spain, the Mexicans were much lower in

the scale of human nature than the Peruvians, and

they again, in so far at least as spirit and enterprise
were concerned, to the people farther to the south ;

and whether that difference be mainly owing to cli-

matal causes or not, the same difference remains to

the present day. This is proved by the state of the

natural history of those places ; for we have D'Az-
zara's very valuable information respecting the south,

while of Mexico we have nothing of value. We
must, however, briefly notice the remaining section

of the tanagers.
SwELLED-BILLED TANAGERS (Rmupkoceles). TheSC

have the bill conical, with the sides of the lower

mandible swelling out toward the base. The species
are not numerous, and one which has been described

as the Canada tanager appears to be nothing else

than the scarlet tanager, which has been already de-

scribed as a summer migrant in the United States.

Jacapa Tanager (T. purpurcus). This is the

characteristic bird of the section, and the peculiarity
is in the bill. Toward the tip that does not differ

much from the bills of the rest of the family ; and the

upper mandible and distal portion of the lower one

are black; toward the base the sides of the lower

mandible are very tumid, and when the bird is alive,

those portions are brilliant silvery-white, which, how-

ever, like the bloom on all the naked parts of birds,

speedily fades after death. The male bird has the

upper plumage black, with the exception of the head,

throat, and breast, which are purple-red ; the feet are

black ; the total length six inches. The female wants
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the silvery-white on the lower mandible, and the

colours are brown and dull purple. The birds are

found in the tropical parts of South America.
Scarlet Tanager of Mexico (T. rubra). There are

some doubts whether this may not be the same bird

as the scarlet tanager of the United States, though
the bill is not of the same colour. At all events they
resemble each other so much in other respects, that

a popular description of this one would be little else

than repeating that of the other.

We shall not farther extend the list of these very
abundant and beautiful birds; and we have given
an outline of the colouring of so many of them, merely
to show what endless variety Nature can produce in

this way, with almost equal beauty throughout the

whole series. Whatever happens to be the particular
tints and markings of any of these birds, there is a

delicacy in the colour which, those who have not

seen tropical birds in the living state cannot readily
understand. Their manners, too, are gentle in all the

species, though at the same time lively. They are

indeed, generally speaking, birds of great activity ;

and though their broods are not numerous, they are

attentive parents, and have their paternal duties to

perform twice in the year. They give a great deal

of liveliness to the borders of the forests, in those

situations where the true climbers, and other cha-

racteristic birds of the deptli of the forest shade,

rarely come. The characters of those forests can

hardly be described ; for there is every kind of coun-

try within a short distance, and, being in most places

completely in a state of nature, each place has its

characteristic inhabitant exactly the one which is

fitted to its physical state, and its seasonal condition

at the time that it is seen. Upon the margin of the

arid waste, or that place which is apart in the rains,

and barren as a trodden path in the drought, we
have one of these birds on the very first bush that

we come to ; and, as is the case in our own country,
that one usually has a little song to welcome one to

the study of the mighty museum of living Nature,
which lies hidden in the wide and deep shade of the

all but interminable forest. Years, centuries, must
however roll over our heads, or equal periods of

oblivion over the generation which now inhabits the

earth, before the volume of this mighty book of

Nature shall be opened even to the most zealous

and able inquirer. While this is the case, there need
no man be under the slightest apprehension that the

pleasure of discovering either the facts or the laws of

Nature shall ever have an end.

TAPIR (Taj)inis). A genus of pachydermatous
mammalia, of which there are two living species
found at places of the globe which are nearly the

antipodes of each other South America and the

Oriental Isles. This is not the only point in which
these two regions agree in their natural history, and
differ from all other places. South America is,

indeed, an extensive country, with a very varied

surface, and therefore we cannot speak of the whole
of it as being comparable with the isles of the East,
which being small, as compared with it, in their indi-

vidual, and even their collective extent, have their

tiatural character much more uniform. But the

shores of South America, upon which the trade-wind

beats, and the valleys of the rivers as far inland as

the influence of the trade-wind extends (which, under
the equator, where the continent is broadest, is

nearly three-fourths of it, including Brazil and the

greater part of the valley of the Amazon), has very

much the character of the eastern islands, and also

of the Malay peninsula in short, of the whole of

that portion of Asia which is umTer the influence of

the trade- wind of the Pacific. The east side of

Africa is not of the same character, because the

ocean to the east of it is cut off from the Pacific by
Australia, and converted into a monsoon sea by the

alternating action upon each other of the sea in the

south and the land in the north. This is the true

reason of the anomaly which we always meet with

from Africa when we compare the natural history,
and more especially the zoology, of the tropical parts
of the earth ; and it is necessary that we should bear

them in mind, if we are to study the general relation

of that natural history in a profitable manner.

Those regions which enjoy the continual action of

the trade-winds appear to have a power of preserva-
tion and endurance in them which we do not meet
with in places which are less under the controul of

any air current from the sea. Their forests do not

appear to wax old like the forests of other places, but

to be the same day after day and century after cen-

tury ; and thus we may be prepared to meet with, in

them, both plants and animals which have perished
from the other parts of the earth, or, if not animals of

the same genus or species with the lost ones of other

regions, yet animals of the same order.

In the article MAMMALIA, to which we beg to

refer the reader, there will be found some remarks on
the pachydermata, and, among others, that this order

of animals is little else than a collection of fragments,

having much less similarity to each other than the

animals of almost any other order. If we except
the phoca genus, which have but little in common
with the other pachydermata, we find that all the

rest belong to a remote state of the globe a state

in which it is, or must have been, covered by an

exuberance of coarse vegetation. It is true that

some are fitted for eating the roots and seeds or

fruits of that vegetation, as, for instance, the hog ;

while others can almost subsist by gnawing the suc-

culent twigs which grow by the banks of the rivers,

as is the case with the hippopotamus ; but in the

portion of the system which lies between them we
find that the succession is constantly broken, and
that we are in want of one or more races to make
out the connexion, so that we might understand how
the animals could work together with anything like

the same harmony which strikes us at once in other

parts of the system.
It is the vegetable feeders which are of the most

value to us in that part of natural history, by which
we seek to trace the relation of the kingdoms of

nature to each other, and the whole to the physical
condition of the globe. If we take the ruminantia,
for instance, we can easily trace them, in a very

regular and obvious series, from the buffalo on the

swampy plain, by the sea, or the broad river, to

some light and bounding animal on the mountain-top.
So tracing them, we can see their perfect adaptation
to the state of things as now existing. But, when
we have recourse to the pachydermata, we can make
no such general allocation to all the principal varie-

ties of surface as we now find them. We have

stated that the phoca family are an anomaly among
the pachydermata, and could not very easily be

brought into any series with the rest, even if we were
to suppose that as many fossil races should be dis-

covered as would fill up the other blanks. The
camel family stand in the same anomalous position
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1 the ruminants ; and it is not a little curious

that these two anomalous families, of different orders,

should have their native localities near, or somewhat

resembling, each other, and that they should be used

for nearly similar purposes by man should be the
" beasts of burden

"
by way of eminence. Such,

however, is the fact ; and it is a fact, the investigation
of which is far from being unimportant, only it is in-

consistent with our present object, and incompatible
with our limits.

The tapir is a genus which stands at a break in

the series, and with it the pachydermata, if we begin
them with the elephant, may be said to terminate.

It may be taken up from the rhinoceros, with which
the tapirs have more characters in common than

with any of the rest. But even here there is a wide

difference, and some lost genera come in between, as

well as the living genus Hyrax, which is very
different in its habitat. The last ones appear to

approach more nearly both to the rhinoceros and the

tapir.

One of the selast ones is the Palceotherium, which

appears to have been at one time very plentiful in

Europe, as there are about a dozen fossil species in

the Paris basin only. Some of these are equal in

size that is, from their skeletons they must have

equalled in size the rhinoceros of the present day,
while others could not have been larger than small

sheep. They occur in great numbers in the calca-

reous deposits, and their accompaniments being
fresh-water shells, and other aquatic remains obvi-

ously not marine, show that they must have inhabited

the shores of lakes, or other banks of slowly-flowing
rivers. They had the teeth very like those of the

tapirs, and, like them, they must have had the muzzle
drawn out into a fleshy and flexible snout, as the

places for the insertion of the muscles for the moving
of such a snout are quite obvious on the bones.

They had a toe fewer on each fore-foot than the

tapirs, and differed from them in many minor parti-
culars ; so that, though their haunts and habits must
have been similar, they could not have been exactly
the same. The other last genus, Lophiodon, had the

teeth different, formed into transverse elevations in

the lower jaws, which is evidence of these having
to bruise more stubborn food than the preceding

species.
Our present business, however, is with the tapirs,

of which, as of very many of the pachydermata, there

are remains of fossil species in places where there

have been no living native ones within the period of

recorded history. The generic characters of the

tapirs are as follow : six incisive teeth, two canines,

and fourteen grinders, in each jaw, the latter equal in

number above and below ; the intermediate incisive

teeth smaller than the lateral ones, and thus giving
them something the appearance of additional canines ;

the canines of moderate size, with a space between

them and the cheek-teeth, the latter with two trans-

verse riders on their crowns ; the jaws are long, and

the mouth is thus simply furnished with all the three

kinds of teeth, which indicates that the animal must

have corresponding labour in eating ; the mouth is a

ragged, or what we would call an "
ugly mouth,"

capable of bruising very hard and tough substances ;

there is, however, nothing of a murderous or carni-

vorous character about it ; but the three kinds of

teeth complete, always in the absence of any thing

carnivorous, indicate a miscellaneous feeder, of which

the common hog is a familiar instance ; the nose of
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the tapir is elongated, forming a moveable proboscis,
but not a prehensile one, like that of the elephant,
and proportionally much smaller than in that animal ;

the eyes, as in most of the order, and in all the long-
snouted ones, are very small, and the ears of mode-
rate length, erect, and moveable ; the fore feet have
four toes each, and the hind feet three, with a small
hoot' on the extremity of each toe, the hoofs rather

pointed, and divergent, but not in the least resembling
claws ; the tail is very short, and the hind part of
the body droops much to its insertion ; the skin is

very thick and strong, forming slight folds or wrinkles
on the flanks and some of the parts, and it is thinly
covered with very short hair, which lies flat, and
shows the whole form of the animal ; that form is

heavy, and the expression is dull and stupid, and in-

dicative of nothing that can be called spirit. It

partakes a little of the horse, of the hog, and of the

rhinoceros, but it has not much likeness to any of
them. The females agree with those of the horse
and the rhinoceros, in having two mammae situated

in the groin, but no neutral ones like the hog. There
are considerable differences between the two species,
as we might be prepared to expect from their habitats

being so wide asunder.

AMERICAN TAPIR (T. Amerifnvi\ When full

grown, this species is about the size of an ordinary

donkey, and, small as it is, it is the largest of the

land mammalia of the rich and humid places of South
America. The head is very thick and clumsy, ele-

vated at the occiput, and bearing in the profile some

slight resemblance to that of a hog, but without any
of the energy which is characteristic of that animal
in the wild state, or of the intelligence which it has

when domesticated and well attended to. The eyes
are very small, and the trunk of the nose is much
smaller than that of the hog, and its motion is more
feeble, and of a different character. The cartilaginous

point only of the hog's snout has motion on the

peculiar bone, but that of the tapir can move a little

both downwards and laterally. It has not action

enough for actually seizing any substance, but it may
assist the animal in opening up a passage among the

thick and tangled vegetation. It is not used in

rooting in the ground, and it is not adapted for it.

It has no cartilaginous termination, but is almost

entirely composed of muscles. The body of the

animal is thick and clumsy ; the tail is very short

and straight, ending abruptly, as if it were a stump ;

the colour varies from blackish-brown to brown,
with a shade of dull fawn colour. The covering of

the body, as was said, is smooth, but the male has
the trace of a mane along the ridge of the neck.

This tapir is pretty generally distributed over the

rich humid and shady parts of tropical America, but
it is nowhere very abundant ; and it is so dull and
unsocial in its manners, that it is rarely seen even
in those places where it occurs most frequently. It

is not fond of the company of its own species, like

the greater number of the pachydermata, never more
than a pair being seen together, and rarely more than

a single individual. It is very much of a nocturnal,

or, at all events, of a twilight animal, in its feeding,
and dozes away the greater part of the day, sleeping
in the shade of the close sprays near the streams,
from which habit; and the obscure colour of its body,
one may pass close to it without being aware that it

is there. In the night it comes abroad, and feeds on
wild fruits and other pulpy and succulent vegetables,
if it can find them. If they are not to be had, it is
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not very particular as to the choice of a meal, for it

can gnaw twigs, or eat carrion ; and it is said at

times to swallow the same sort of fat clay which

report mentions as part of the seasonal food of some
of the Indian tribes of the Orinoco, and some other

damp and wooded places. Like many of the order,
it is very tenacious of life, and affords another proof
of the general law, that the more passive and sluggish
that life is in any animal, it is extinguished with the

greater difficulty. It is some time before even the

most serious wound takes effect upon it ; and
D'Azzara mentions that he has seen one continue to

run for some time after two musket-balls had passed

through its heart. It is fond of the water, and swims
well with a leaping motion something like that of a

pig ; but it does not dive or repose in the water like

the hippopotamus. The water is usually its retreat,

however, when it is wounded, and probably also its

last resource against the attacks of the jaguar. The
Indians, who are by no means particular in their

appetite, hunt it with avidity, and readily eat its

flesh ; but it is not relished by the Europeans or

their descendants. The Indians shoot it with their

poisoned weapons, or kill it with those of their usual

warfare, and one is esteemed a prize for a family.
The Europeans also sometimes hunt it, using dogs
to drive it from its cover ; but this is done from

sport, or from the idea that it injures their planta-

tions, which it is very apt to do to those that lie

near the woods.
When attacked it offers but little active resistance,

and never bites, though its mouth is tolerably well

adapted for that purpose. It utters a complaining

cry, which is a querulous kind of hiss, and not in the

least resembling the squeak of a pig in affliction. Its

first attempt is to escape by creeping into the brush-

wood, which it does with much ease and speed con-

sidering its voluminous size. This is also understood

to be its first and readiest resource in case of an
attack from its feline foe, as it is much more dexterous

in threading the brake than the jaguar. Its head is

indeed remarkably well adapted for boring through
tangled places, being in the form of a conical wedge,
and so thick toward the posterior part, that wherever
it opens a way, the rest of the body can pass, thick

and clumsy as that is. Its only means of active resist-

ance is said to be kicking with the heels, in which
it is represented as being rather dexterous, and to

which mode of defence it has recourse, when it can-

not force its way into the place where it has made
the attempt. When hard pressed by the dogs, it

will also seize them by the back with its rough
mouth, and shake them till the skin is lacerated or

torn off, but it is unable to give them a regularly

wounding bite. The females bring forth their young,
which is generally only a single one, in the month of

November, which answers to the May of our year ;

but the male lives apart, and takes no interest in the

progeny ; and even the female is said to have but

very little affection for her young.
The tapir is thus one of the most passive of the

mammalia, and one which stands low in the scale,

both in sensation and in action. Its sight is, in all

probability, not very keen, as that is a sense of which

it does not often make use. Its skin is also not well

adapted for being a general organ of touch ; and the

miscellaneous nature of its food prevents us from

supposing that it can have much taste. Their ears

and nose being the organs of sense that are most

developed, they most likely depend most on smelling

for their food, and on hearing to keep out of the way
of danger.

Their passive nature renders them easily tamed, if

taming it can be called in animals which cannot be
made to harm any thing. We are not aware that

they are in any instance bred in confinement, as they
do not possess any obvious property that makes
them worth breeding ; but when taken young, they
go about the house inoffensive to all ether animals,
never attempting to escape, and eating indifferently
of any kind of food, animal or vegetable, of which,
however, they require a very considerable quantity.
We omitted, in noticing the structure, to state that

the head and neck of the tapir, as far as the shoulders,
are fortified with a sort of shield, by means of which
it can raise the bushes out of its way without sus-

taining so much injury as an animal having only
ordinary skin. On the head this shield consists of a

thickening of the outer table of the cranial bones ;

but on the neck and shoulders it consists of a very
thick and indurated skin. The full-grown animals,

though they vary a little in the shade of their colour,
have it entire without any markings ; but the young
ones are dappled over something in the same manner
as fawns, or rather perhaps spotted hogs. Taking it

altogether, there are not many animals more desti-

tute of attractive qualities than the American tapir.
THE MALAY TAPIR (T. Indicus), is a much more

recent addition to the animals known to Europeans
than the tapir of tropical America, and it differs in

many particulars. It is not met with in continental

India, or we believe in Ceylon, but only in the

Malay islands and peninsula, though in how many of

them is not known. It is altogether a much more
massive animal than the American tapir; thicker in

the body, shorter and thicker in the head, and with the

legs much shorter and stouter, and the feet broader ;

but the number of toes and hoofs is the same as in

the other, and the character of the mouth differs little

if any thing. The feet are adapted for walking on
softer ground than those of the American tapir, and
the animal appears to be more aquatic in its habits.

The animal is perhaps a little heavier than the Ame-
rican, but it is not quite so long. The flexible part
of the snout is a little larger^ in proportion, being
seven or eight inches ; but the bones which support
its face are shorter. The outline of the profile is also

more convex, and the snout is, in its integument, a
little more like the proboscis of the elephant, though
it is not actually prehensile, otherwise than by
pressing against the under lip ; the eyes are small,
and the ears rounded, with white hair around their

margins ; the skin is very thick and strong, with very
little hair, what there is, is very short, and no vestige
of a mane on the neck or shoulders ; the colour from
a little behind the fore legs and shoulders, quite
round the body as far back as the groin, and down
the rump to the root of the tail, is of a uniform sandy
white in the mature animal, and the rest of the body
and the legs are black. This marking gives it a very
odd appearance, as if it were a jet black animal with

a dull white cloth wrapped round its body, from near

the fore legs to the rump. This white patch is not,

however, constant in its shape and size ; for in some

specimens the middle of the belly is black ; and it is

by no means improbable that there may be still

greater differences of colours than these ; for animals

which have their colour broken into large patches,
as these have, are seldom constant either in the size

or the shape of the patches. The young are much
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more varied in the colour. They are represented as

being beautifully mottled with black, white, brown
and fawn-colour ; the stripes and spots of fawn being

upon the upper part of the body, and the white ones

toward the under part. The colour changes when it

is about half a year old.

It appears that, though a recent addition to our

zoological catalogues, it is far from rare in many parts
of the Malay country, both in the islands and peninsula.
The tribes of different parts, both of the coast coun-

try and the interior, have different names for it, which
is one pretty strong proof of its being a native animal

in them all. It is probable that Europeans resorting
to these islands have been aware of its existence for

a long time ; but that a double mistake was com-
mitted respecting it. It was considered as a hippo-

potamus, and thus that animal, of which there is no

living instance but in Africa, was transferred to the

Malay/eountry ; and it was confidently said, that

there was no species of tapir but the American one.

The researches conducted by Sir Stamford Raffles,

and also by the French naturalists Diard and Douce-

ville, brought to light many of the singular produc-
tions of those interesting countries, and make us wish,

for the sake of natural science, as well as for the arts

and the advantage of those places themselves, that

they had continued a little longer.
The full-grown ones in those parts of the country

which are most favourable for them are large animals,
as much as eight feet in total length, and more than

six feet in the circumference of the body. But as

they are animals of concealment during the day, and
also of retired places ; and as, under the former system
of treating the natives of these countries, it was by
no means safe to make excursions to any distance

from the fort or factory, there were not the means,
even if there had been the desire, of knowing much
about the natural history.
A living specimen, which Sir Stamford Raffles sent

from Bencoolen to Bengal, while it was yet young,
showed the same inoffensive disposition as the Ame-
rican one. It was taken to Barrackpore, where a

collection of animals is or used to be kept ; and it

went about quite at its ease, being fond of the water,
and often entering into the ponds and tanks, in which,

contrary to what is stated of the American one, it

walked on the bottom under the water, and showed
little or no disposition to swim. The length of the

movable snout fits it for a habit of this kind, as it

can breathe at a much greater depth than a short-

nosed animal ; and the structure of its feet, and the

whole air of its body, are much more aquatic than
those of the American. Of its breeding time, or the

period of its gestation, or indeed of any of its habits in

its native haunts, we know little or nothing. It seems
to be a law among the pachydermata, and it is rather

a curious one, that those genera which have many
mammae on the belly in the females, and numerous
litters at a time, are also animals of very short gesta-
tion ; while those which have but two mammae in the

groin, and produce but one or rarely two at a birth,

have the period of gestation much longer. This
makes them doubtless inferior to the others in produc-
tiveness ; but there is a compensation in nature, the
animals are in themselves much more hardy and long
lived ; and their own strength, and the places which

they inhabit, conspire in making them much more
secure from enemies. In a state of nature the two

may be found at no very great distance from each

other, but they are never exactly on the same kind of

ground ; and as generally inhabiting every part of the

world, they evidently belong to very different states of
it. The tapirs belong to those with only two mammae,
and they occupy nearly the same kind of ground ;

and hence we may conclude, that the countries where

they are now found only in the fossil state were very
different in their physical state from what they are
now.
Two fossil tapirs have been mentioned, one as oc-

curring in France, and the other in North America.
Of the remains of the French one, there can be no
doubt; but the American is much more questionable.
The French one is the gigantic tapir ( T. gigantcus),

and it well merits the name ; for the bones show that

it is well entitled to the epithet, as they indicate a
size and strength not inferior to those of the rhino-

ceros, or even of the elephant itself. Their horns
are found in the alluvial deposits, at least judging
from the teeth, which are almost the only bones that

have been found ; but such is the perfection to which

comparative anatomy has been brought, that the size

and the leading characters of an animal may be tole-

rably made out from a single bone.

The supposed American species is a much smaller

animal, though larger than the bony tapir of that

continent. It has been called T. mastodontoides,
from the resemblance of its remains to those of the

mastodons, especially those of the large one, which
are found in the same places of North America; and
it is highly probable that they have not belonged to

a tapir at all, but to a mastodon, which resembles the

elephant more in all those characters that can be
made out ; so that Europe is in the mean time the

only part of the world in which we can distinctly say
there are the fossil bones of a tapir.

TARANTULA, or TARENTULA, the ordi-

nary name 'given to many large species of spiders,

including those of the genus Mi/gale, but more strictly

applied to a species of Lycosa, found in the south of

Italy, and especially in the neighbourhood of Taren-
tum in that country, whence it has obtained its ordinary
name, and which has become famous not only on
account of the supposed venomous effects of its bite,

which are stated to have been followed by death or

tarentismus, but also from the supposition that music
and dancing were the only remedies against this

insect's bite. The Tarantula belongs to the division

of the cunicular or mining LI/COSCE, which inhabit sub-
terraneous intrenchments, which they construct for

themselves. The most elaborate account which we
possess of this spider is given by M. Dufour in the
Annales des Sciences Naturelles for 1835, and which
has been translated in the new series of the Magazine
of Natural History. M. Dufour had studied its

habits in different parts of Spain, and is convinced
that the species which he investigated is the true

Tarantula of the ancients, of all authors who have
written upon tarentismus, and of Baglivi, Linnaeus,

Fabricius, &c. It is on the upper side of the body
of a grey colour, varying to blackish or clay-co-
loured, with a paler margin to the body ; the cephala-
thorax more or less clouded ; the mandibles black,
with the base in front greyish ; the back of the ab-
domen with two or three somewhat arrow-headed
marks and transverse posterior fascia of black ;

beneath it is black ; the belly velvety-black, with the

margins and anus broadly ochraceous ; the trochan-
ters and base of the femora and tibiae having two
black spots. It varies in its length from ten to four-

teen lines. .
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The following particulars relative to the habits of

this insect are concisely abstracted from M. Dufour's

Memoir above quoted. It is in exposed dry barren

places that the Tarantula constructs its burrows in

the earth, and which are an inch in diameter and

a foot in depth. For securing both a safe retreat

and a place of ambuscade, the Tarantula has the

instinct to construct its passage at first in a vertical

direction ; but at four or five inches from the surface

it turns in an obtuse angle, forms a horizontal bend,

and then reassumes the perpendicular. It is at the

commencement of this bend that the Tarantula esta-

blishes himself as a vigilant sentinel, and never for a

moment loses sight of the entrance to his abode ; and,it

was there that at the time when M. Duf'our discovered

him, he was betrayed by his eyes glittering like dia-

monds, and rendered bright like those of a cat by the

darkness. The ordinary entrance to the burrow is

surmounted by a funnel somewhat similar to that

formed bv some of the sand-wasps (Gdi/ncrus), com-

posed of fragments of dried wood, united by a little

clay, and lined within with a tissue formed of the

threads of the Lycosa, and which is continued through
the whole interior. It is easy to conceive how useful

this skilfully fabricated drapery must be both in

preventing the crumbling in of the earth, or any* such

accident, and also in assisting the Tarantula in scaling
its fortress. The funnel, moreover, protects the burrow
from inundations, and fortifies it against falling bodies,

which, swept by the wind, would be likely to close it

up ; it also serves as an ambush, by offering to flies

and other insects upon which the Tarantula feeds

an enticing resting-place.
M. Dufour then details the various manoeuvres he

was compelled to employ, in order to obtain spe-
cimens of the spider, by digging, or enticing them
out of their holes ; from this detail it appears that

the spider is both wary and courageous whilst in his

retreat, but confused when found out of it. The

Apulian peasants adopt another plan for capturing
the Tarantula ; according to Baglivi, these country

people make a buzzing noise like the humming of a

bee at the mouth of the hole, which is mistaken by
the spider for its prey, in pursuit of which it comes

out of its hole, and is immediately caught. Not-

withstanding the obnoxious appearance of this

creature, it is capable of being tamed; and M.
Dufour gives us the history of a specimen which

became so contented and tame, that it would come
out of its hole and eat from his fingers the fly that was

brought for it.

According to the old authorities, the bite of the

Tarantula occasioned an inflammation in the part,

which in a few hours brought on sickness, difficulty

in breathing, and universal faintness. The person
afterwards was stated to be affected with delirium,

and sometimes to be seized with a deep melancholy,
the symptoms returning annually in some cases for

several years, and afterwards terminating in death.

According to others, the symptoms produced by the

poison were similar to those of malignant fever ;

whilst by others the skin exhibited only a few ery-

sipelatous spots. Music, it was pretended, was the

only remedy. A musician was brought, who tried a

variety of airs, till at last he hit upon one that urged
the patient to dance, the violence ot which exercise

produced a proportional agitation of the vital spirits,

attended with a consequent degree of perspiration ;

the certain consequence of which was a cure. Such

are the circumstances which have been generally

related and long credited regarding the bite of this

animal. Kircherus in his Musargia gives a very par-
ticular account of the symptoms and cure, illustrated

by histories of cases, amongst which he mentions a

girl who, being bitten by this insect, could be cured

only by the music of a drum ; relating also that a

Spaniard, trusting to the efficacy of the music, sub-
mitted to be bitten in the hand by two of these spiders
of different colours, and possessed of different qua-
lities. The venom was no sooner diffused about his

body than the symptoms of the disorder began to

appear, upon which harpers, pipers, and other musi-
cians were sent for, who, by various kinds of music,
endeavoured to rouse him from that stupor into which
he was fallen ; but here it was observed that the

bites of the two insects had produced contrary effects,

for by one he was incited to dance, and by the other

he was restrained therefrom; and in this conflict of
nature the patient expired.
Some authors indeed have carried their belief in this

matter so far as to note down the tunes which they
believed most serviceable for the Tarentolati, as

persons suffering under tarentisrnus were called.

Professor Haffenreffer, of Ulm, has set them forth in

his work entitled " Traite des Maladies de la Peau."

It is in the Philosophical Transactions of our own
country that we find the first attempts to disprove
this fiction. So far back as 1672, a letter from Dr.

Cornelio, a Neapolitan physician, was published, in

which it is stated that "
all those that think them-

selves bitten by Tarantulas, except such asfor evil

ends feign themselves to be so, are for the most part

S>ung
wanton girls, whom the Italian writers call

olci di Sale, who by some particular indisposition,

falling into this melancholy madness, persuade them-

selves, according to the vulgar prejudice, that they
have been stung by a Tarantula."

A century afterwards, in the same Transactions (for

1770), Professor Dominico Cyrillo, of Naples, states,

that having had an opportunity of examining the

effects of this animal in the province of Tarento,
where it is found in great abundance, he finds that

the surprising cure of the bite of the Tarantula by
music, has not the least truth in] it ; and that it is

only an invention of the people, who want to get a

little money by dancing, when they say the tareutism

begins. He adds,
"

I make no doubt but sometimes
the heat of the climate contributes very much to

warm their imaginations, and throw them into a

delirium, which may be in some measure cured by
music ; but several experiments have been tried with

the Tarantula, and neitherjnen nor animals have had

any other complaint than a very trifling inflammation

upon the part like that produced by the bite of a

scorpion, which goes off by itself without any danger
at all. In Sicily, where the summer is still warmer
than in any part of the kindorn of Naples, the Taran-

tula is never dangerous, and music is never employed
for the cure of the pretended tarentism."

The correctness of these remarks has been fully

confirmed by several cases recently brought under

the notice of the Entomological Society of France,

by M. Lefebvre, and published in the Annalcs of

that Society.
TARDIGRADA Slow-goers. A family of

mammalia of the order Edentata, including, of living

animals, the sloths (see Ai and UNAU), which are

tree animals of moderate size, and the extinct Mega-
therium and Mcgalonyx, both of which have been

animals of giant bulk ; but their habits and the charac-
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tcrs of the countries in which their bones are found

at the time when the animals were alive, are no

known. The skeletons of some of them have beei

found in a much more perfect state than those o

most extinct animals, the Megatherium in particular
and its remains are such as to show that it had been

by far the largest and heaviest land animal of whicl

we have any knowledge. The skeleton of an elephant
seems weak and feeble beside it ; and there is more
matter in some of its single bones than in all the

bones of the human body.
TARENTULA (Fabricius, Latreille). In the

commencement of the article TARANTULA, wehave said

that this name, although strictly applicable to the

Tarantula of Tarentum, had been employed for other

large species of arachnidous animals. And Brown

having misapplied it in his History of Jamaica to the

Linnaean Phalangiwn reniforme, belonging to the

modern genus Phrynus of Olivier ; Fabricius, un-

aware of the establishment of the latter genus, em-

ployed the name Tarantula for the species of Phrymt-s
and Thelyphonus (Latreille, see PHRYNUS) , which

name, Tarcntiila, Latreille has injudiciously retained

in the Regne A'nimal ; although for the two sub-

genera he preserved the names Phrynus and The-

li/phoniis.

TARUS (Clairville; CYMINDIS, Latreille). A
genus of coleopterous insects, belonging to the family

Carabldas, and subfamily Brachinides, of moderate
size and depressed form ;

the thorax is cordate trun-

cate ; the body oblong ; the maxillary palpi filiform ;

and the labial terminated by a large hatchet-shaped

joint, at least in the males ; the head is not narrowed
behind into a neck, and the tarsi are not dilated. The

type of the genus is the Caralms lutmcralis (Marsham),
pitchy black, with the humeral angles of the elytra
reddish. The species are of rare occurrence, and
are found beneath stones. Stephens describes eight
as inhabitants of Britain.

TAXUS (Linnaeus). A genus of three species
and several varieties of evergreen trees, belonging to

the natural order Conifcrcs. This is the well-known

yew, a native of Britain, remarkable for its longevity,
the toughness of its young branches, and durability of

its timber. It is moreover remarkable for its poisonous
effects on cattle that eat the twigs, especially after

these have been a little dried : cattle bred where

yew-trees grow, are never hurt by browsing it green.
The tree yields seeds plentifully, and by which seed-

lings are raised.

TECOMA (Jus*ieu). A fine ornamental genus of

evergreen and deciduous shrubs and climbers, natives

chiefly of North and South America. The flowers

are didynamous, and the genus belongs to B/gno-
niacece. Tecoma Capemh, and Grandjflora, are fa-

vourite greenhouse climbers, and easily propagated
by cuttings.
TECTONA (Linnaeus). A genus of a single spe-

cies, belonging to Verbcnaccee. It is one of the

largest timber trees of India, and rivalling the British

oak for bulk as well as durability. It is propagated

by: cuttings in stoves.

TELEPHIUM (Linnfcus). A genus of only
one species as yet described, bearing pentandrous
flowers, and belonging to Pmlulacccc. This is the

Orpine of English authors (though the Scdum tclc-

phiitm is the true Orpine of English fields), and is

introduced into the flower garden for embellishing
rock-work.
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TELEPHORID/E (Leach). A family of cole-

opterous insects, belonging to the section Pentamera,
and subsection Serricornes, and nearly related to the

family of the glow-worms (LAMPYRID/E, which see),
from which they are distinguished by having the

body in both sexes always furnished with wings, and

by the maxillary palpi being scarcely longer than the

labial ; the body is long and rather narrow, and of a
soft consistence ; the antennae are moderately long
and slender.

By Linnaeus, the name of the blister-fly (Cantharis),
was inappropriately applied to these insects, which
are still described under that name by many sys-
tematic writers ; whilst by others they are called

Telephone, which name was given to them by Scha-

effer, and which they ought to retain. By Geoffrey

they were constituted into the genus Cicindcla. They
make their appearance in the early summer months,

abounding in our gardens and hedges, and are well

known to children under the name of soldiers and

sailors, probably on account of their different colours,

red, buff, and blackish-blue, being their chief hues.

Their flight is slow and heavy. The larvae are black,
and of a velvety appearance, with the legs, antennae,
and palpi reddish; they are rather long, depressed,
and of a soft consistence ; the head is scaly, and the

mandibles are very robust; beneath the terminal seg-
ment of the body there is a fleshy retractile appen-
dage which the insect employs whilst in motion as a
seventh leg. They reside in moist earth, and feed

upon other insects. In the perfect state also they
are insectivorous.

It has been recorded, that in certain seasons during
winter, a great extent of the snow with which the

ground was at that time covered in various parts of

Sweden, swarmed with the larvae of these insects, as

well as with other living insects ; and it has been

supposed that these creatures had been raised and

transported by sudden gusts of wind during the vio-

lent tempests which overthrew many of the large
trees, especially of the fir tribe, in those countries.

Such has been regarded as the origin of what has

been called " showers of insects." The species dis-

covered in such situations, and occasionally even

upon the frozen lakes of the country, are probably
those which make their appearance early in the year.
The name of the genus Tclephonis is derived from
the Greek, and is given to these insects in allu-

ion to their habits of killing and devouring other

insects.

The genera are Tclephonis, Si/is, and Malth'mua.
In the first the elytra are of the ordinary size, with
the margins of the thorax entire. The second differs in

iiaving the posterior angles of the thorax notched ; and
he last has the elytra abbreviated. The typical genus
Telephorus is very extensive, there being nearly forty
British species. The type is the Cant/tans rusticus of

Linnaeus. The Cantharus lividus, nifus, fiiscus, ob-

scunts, of Linnojus, are also common species.

TELLURIUM, a mineral usually found combined
with gold and other metals of a less valuable cha-

racter. In the native state it is blended with iron
jnd gold, the latter being in very small quantities.
The ores of Tellurium are only found in the mines of

Transylvania and in Siberia.
"

Dr. Clarke has given
a long account of the Tellurium mines in the fourth

volume of liis Travels.

TELOPEA (Dr. II. Brown). A genus of a single

species, and one of the most magnificent floweringDDD
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trees found in Australia. The flowers belong to

Linnosus' fourth class, and to the natural order Pro-
teacece. It is the Warntah of the natives ; and the

utmost skill of our practical botanists has been exerted

to flower this fine plant, and they have succeeded by
growing

1 them in a compost of light loam, heath-

mould, and sand ; keeping the pots well drained, and
in an airy situation in a greenhouse, and watering
them cautiously. They are raised chiefly from im-

ported seed ; but they may be also increased by cut-

tings planted in sand but not at an high temperature.
TENEBRIONID^E (Leach). A family of cole-

opterous insects, belonging to the section Heteromera,
and division Melasoma, distinguished by having the

body furnished with wings (of which the Pimeliidee

and Blapsidce are destitute). The body is oval or

oblong, depressed, or but slightly elevated, with the

thorax square or trapezoid, and as broad behind as

the base of the elytra ; the palpi are dilated at the

tips, the terminal joint of the maxillary being trian-

gular or hatchet-shaped ; the mentum is narrowed at

the base, leaving the maxillie exposed.
By Linnaeus, the families Tenebrionidce, BlapsideE,

and Pimcliida:, were all included in the genus Tene-

brio, which takes its name from tenebra, darkness,
and is given to them in allusion to their darkling
habits. By Fabricius, the genus Tenebriu was re-

stricted to the insects of the present family, and by
the still further restriction of modern authors, the

name is generically confined to the meal-worm beetle,

Tenebriu molitor of Linnneus. The other genera are

Crypticus, Epilmgus, Opatrum, Toxichum, Sarrotrium,
Ckiroscelis and Upis, Mr. Stephens adds Diaperis
and some other genera placed by Latreille in the

division Taxicornes, as well as Stcne, Usoma Alphi-
tobhis, Pedinus, and several other allied genera.

The typical genus Tcnebrio, as now restricted,

comprises those species which have the body elon-

gate, rather narrow, and sub-depressed ; the thorax
is broader than long; the upper lip is coriaceous and
entire ; the antennae have the five terminal joints
rather depressed and thickened, and the fore legs

simple. These insects delight in obscure situations,

hence their colours are of corresponding hues. They
chiefly frequent the lower rooms of houses, cellars,

&c., in moist situations, especially delighting in bake-

houses, corn-mills, and other places where wheat is

kept, upon which the larvae feed ; these larvae are

termed meal-worms, and are well known to bird-

fanciers as a favourite food of the nightingale and
other cage birds, and by whom they are reared in

great quantities ; it is essential, however, to have the

tops of the pans in which they are kept closed with

a leaden cover, as they will make their way through
wood. These larvae are cylindrical, about an inch in

length, very smooth, of a shining yellowish red colour,

composed of twelve scaly segments exclusive of the

head, which is rather depressed, and furnished with

two mandibles, antennae, and very minute palpi; each
of the three anterior segments of the body is furnished

with a pair of short scaly legs ; the terminal segment is

conical, with two small brown hooks, and furnished on
the under side with a fleshy retractile proleg, which is

employed by the insect when in motion as an extra

leg. The meal-worm changes its skin several times ;

it avoids the light, and when exposed in the midst

of its food, it immediately endeavours to burrow itself

into the adjacent biscuit or flour in which it has

taken up its abode. After the last shedding of its

skin, it'appears as a pupa, without having constructed

any cocoon. After remaining about six weeks in this

state the perfect insect makes its escape from the

pupa skin, being at first of a pale reddish colour ; it

soon, however, attains its ordinary black hue. It

immediately seeks its partner, and wanders but little

from the situation in which it was reared. This is

the typical species of the genus, and is the Tencbrio

molitor of Linnaeus ; it varies in length from five to

eight lines, is of a brownish-black colour above, dark

pitchy-red beneath ; the thorax as broad as the

elytra, with two posterior impressions, and the elytra
are finely punctured and striated.

There are three other British^species; one of which,
T. Icevis, Stephens, is unique in the collection of the

writer hereof.

According to M. Lacordaire, Tenebrio gigas (an
inhabitant of Brazil, where it resides under the baik

of trees), ejects a caustic fluid from the extremity of

the body when disturbed, to the distance of nearly a

foot. Other smaller species of the same country
cover themselves entire with the same matter.

TENOIDiE, or T^NOID^E, the ribbon- fish family.
The eighteenth family of those into which Cuvier

divides the spinous-finned lishes. In their characters

they approach pretty near to the mackerel family ;

but they differ much in shape. They are very long
in the body, and flattened in the sides, and have the

scales small. They are divided into three tribes or

sections.

1. The muzzle long, the gape deep, the lower jaw
projecting beyond the upper, and the teeth large.

There are two genera : Lepidopus, with the ventral

fins in the shape of two scaly plates, the body long
and slender, a dorsal fin along the whole length, a

low anal fin, and a well-formed caudal. Trichiurus

hare the mouth, teeth, and general form of the body
the same, but no ventrals or caudal, and the tail

drawn out in the form of a slender thread.

2. The muzzle short, and the gape small. Of these

also there arc two genera : Gymnotus have no anal,

but a long dorsal, with the anterior rays produced,
and forming a sort of tuft; the ventrals long, and the

tail ending in a sort of hook; they can crawl and
climb ; their flesh is soft, and decays rapidly. Stylo-

phorus have the general characters of the other, but

the tail drawn out into a slender filament longer than

the body.
3. The muzzle short, and gape opening obliquely.

Of these also there are two genera : Cephala (ribbon

fishes), the dorsal and anal fins long, extending to the

base of the caudal, which is also well developed.

Lophotis, the head with an elevated bony crest, to

which a long and strong spine is articulated, with a

membrane on the posterior edge, the opening of the

month directed upwards, and the eyes very large.
All these fishes are remarkable for the slenderness

and thinness of their bodies as compared with the

length ; some of them have a rich metallic lustre, and

appear like silver ribbons.

TENTHREDO (Linnaeus; or rather TENTHRE-
DINIDJE, Leach). A family of hymenopterous insects,

known under the ordinary name of saw-flies, distin-

guished by having the abdomen attached to the thorax

by its entire breadth, by the organs of oviposition not

being exserted, and by the form of the larvas, which,
instead of being footless grubs, like the maggots of

wasps, &c., are provided with a great number of legs,

resembling the caterpillars of lepidopterous insects.



TENUIROSTRES TERMITIDJL 787

Under the article SAWFLY we have given various

details relative to the natural history and structural

peculiarities of these insects, reserving for the present
article the technical details of the family.
The mandibles are generally elongated and com-

pressed, the lower lip divided into three fleshy lobes,

the maxillary palpi always long, and composed of six

joints, and the labial four-jointed and short ; the wings

large, and exhibiting numerous cells ; the abdomen

cylindrical and nine-jointed ; behind the scutellum

are to be observed two small rounded bodies, gene-

rally differently coloured : the antennae are very
variable in their construction; in some being long,

slender, and cylindrical; in others short and terminated

by a large knob; in others three-jointed, the third

joint consisting of a long and cylindrical club; and in

others beautifully pectinated or ramose. The struc-

ture of the saws, which are in fact the chief charac-

teristic of the groups, is detailed in the article above
referred to.

The family is exceedingly numerous, the species

generally of large or moderate size ; and the colours

often handsomely varied. They are entirely herbi-

vorous in the larva state, occasionally doing much
mischief.

The genera are numerous. Those of Pcrga, Sy-

zi.'gDiria, Pachylosticla, and Cimbcx (from which last

Dr. Leach has separated many of the specie*, under

the names of Trichiosoma, Aniasis, ZarcEa, Abia, &c.)
have the antennae short and clubbed. The genera

Hylotoma, Schizocenis, and Ptilia, have the antennae

three-jointed and terminated by a long cylindrical

club; those of the males of Sc/iizoccrus are divided

into two long equal branches. The restricted genus
Tt'iit/nrdfi, together with Allunlits, Dolcrus, Nematws,
I
'rix/ij>//ora, Se/andria, Fenusa, Dosi/theits, Emphytus,

Crtc.sua, Cladins, &c., have the antennae simple, and

generally nine-jointed. In Pterygophorus and Lo-

phynis the antennas are deeply bipectinated in the

males, and in the genera Tarpa and Lyda they are

long, setaceous, and multiarticulate ; the genera are

also distinguished by the variable number of the cells

of the upper wings.
The genus Tenthredo, as restricted by a late writer,

comprises those species which have nine-jointed

antenna?, with the third joint of the same length as

the fourth, and with two marginal and Four sub-mar-

ginal cells. Stephens describes about thirty British

species, thetypebeingthe TentlircdoRajxcot Linnaeus.

TENUIROSTRES Slender-billed birds. A
family of the order Passeres, comprising the nut-

hatches, creepers, humming-birds, and hoopoes. They
differ much in their appearance and habits. See
BIRD.

TEPHRITIS (Latreille ; TRYPETA, Meigen). A
genus of dipterous insects, belonging to the family
MuscidcE, having the abdomen terminated by an

elongated, cylindrical, and exserted tube ; the head
is transverse and rounded, the antennae short and

three-jointed, the seta at the base of the third joint

being naked, or scarcely pubescent ; the alulets small,

the wings vibratile when in action, but laid flat upon
the back when at rest. These flies are very beau-

tiful, owing to the ornamental markings of the wings,
which are varied with bars, circles, stars, &c., of

endless variety of form. They are generally found

upon composite flowers in the hot summer months,
the females depositing their eggs amongst the seeds of

those plants upon which the larvae feed. Some species,

however, introduce their eggs into the epidermis of

the same plants, producing large galls of various sizes.

Such is the case with Tephritis cardui, the type of

the genus, which is the cause of the formation of the

large galls often observed upon thistles. According
to M. Catoire. the inhabitants of the Isle of France
are scarcely able to obtain sound oranges, in conse-

quence of the attacks of a species supposed to belong
to this genus, but which we should rather conceive to

be ihe'Ceratitet citripcrda of MacLeay. (Zool. Journ.)
TEPHROSIA (Persoon). A genus of plants of

very various habit; viz., shrubs, umlershrubs, and
herbs, scattered

,
over every quarter of the globe.

The flowers are diadelphous, and belong to Legii-
minosce. They are nearly allied to the genus Gafega.
TEREBINTHACE^E. A large natural order,

containing twenty-seven genera, and one hundred
and forty-two species already described. There is so

much diversity in the structure and qualities of the

plants here associated, that botanists have found diffi-

culty in making the order purely congenerous ; this

circumstance has caused the order to be separated
into seven tribes, namely, Anacardica:, Sumachinece,

Spondiacca:, BurSfrecetS, AmgridccE, Spatlicliacece, and
Connaracece. The general character of the order is

that the different genera are resiniferous, with mostly
exstipulate dotted leaves, and imbricate oestivation of

the calyx ; superior ovaries, few in number, exalbu-

minous seeds, and the radicle of the embryo turned
towards the hilum. It contains many useful and
economical plants, as the cashew and pistachio nuts,
the spondias and mangos of India. The Balsamoden-

dron, Idea, Amyris, lUius, and Meloiwrrhvea, are all

plants yielding valuable resins, gum, varnish, &c.,
useful in the arts. Several of the genera and species
are hardy, and all may be propagated by lavers,

cuttings, or seeds, as described under the various

genera,
TEREBRANTIA (Latreille). A primary sec,

tion of the Hymenoptero:is order of insects. See
HYMENOPTERA.
TERMINALIA (Linnaeus). A genus of orna-

mental trees, natives of India. The flowers are

polygamous, and the genus belongs to Combretacwe.
T. vernix affords a resinous juice that is used in China
as a varnish, and T. Catctppa yields a black pigment,
with which the Indians dye their cloth. In our col-

lections these plants are increased by cuttings.
TERMITID^E (TF.KMKS, Linnaeus). A very

extensive and at the same time destructive tribe

of insects, placed by Linnaeus in the order Aptcra,
on account of the apterous condition of some of the

individuals, whilst the winged individuals he regarded
as belonging to the order Ncuroptcra, placing them
in the genus Hemerobius (II. tcstaceus). The small
insects comprising the family Psocidce of Leach
(which see), were also placed by Linnaeus in the genus
Tcrnics,

These insects are well known under the name of
white ants, and are distinguished from other neurop-
terous insects by having the tarsi composed of four

joints, the three basal joints being very small, the

wings laid horizontally upon each other over the back
when at rest, and far exceeding the length of the

body, the head is rounded, the pro-thorax square
or semicircular and depressed, as is the general form
of the body ; the antenna; are short, the mouth armed
with strong dentate jaws, galeated maxillae, and a

quadri-lobed lower lip (thus very closely resembling
D D D2
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the mouth of t\ie Orthoptera) ; the ocelli are three in

number, placed on the forehead, the anterior one being
not so distinct as the others; the wings are but slightly

transparent and coloured, with the anterior margins

incrassated, and the nerves very distinct, and not

forming the beautiful net-work observed in other

tribes of neuropterous insects ; the abdomen is ter-

minated by two minute conical two-jointed styles,

and the! legs are of moderate length and slender.

These insects, with the exception ofone or two small

species, are strangers to Europe, and most fortunate

is it that such is the case, for their devastating powers,
in the torrid zone, is immense ; furniture, wood-work,
and merchandise of all kinds, is attacked, and in a

very short space of time entirely destroyed ; nothing,
in fact, escapes their destructive energies except
metal and stone. Residing ordinarily on the ground,

they form their burrows with such care and precision
that they make a place of exit just beneath the feet

of chairs, tables, &c., where these articles are suffered

to remain stationary for any length of time; and then

by working upwards they completely excavate the

piece of furniture, leaving only the external pellicle.

All this is effected without their presence being sus-

pected, or in any manner indicated. In a very short

time the supports of the piece of furniture are ren-

dered so weak that it tumbles to pieces, crumbling to

dust at the touch.

The African species of this genus have long
attracted the attention of travellers, on account of

the size and remarkable construction of their nests,

but it was reserved to Smeathman to give the most

complete and satisfactory account of their singular

economy and habitations, and which was published

by him in the Philosophical Transactions for the

year 1781.

These nests may be said to surpass those of bees,

wasps, beavers, and other animals, in the same pro-

portion as the habitations of the most polished Eu-

ropean nation excel the rude huts of the inhabitants

of those countries where the termites abound; whilst,

in regard to their size, it is certain that if the dwell-

ings of mankind were of the ordinary size of the

Egyptian pyramids, they would sink in comparison
with the labours of these insects. The chief work of

the construction of the nests of the white ants falls

upon a distinct class of labourers, somewhat analo-

gous in this respect to the workers of the hive, but

these labourers are apterous and in the state of larvae,

not exceeding a quarter of an inch, but the structures

which they erect are ten or twelve feet above the

surface of the earth. Supposing a man's ordinary

height to be six feet, Mr. Smeathman calculates that

the building of these insects may be considered, rela-

tive to their size and that of man's, as being raised

to near four times the height of the largest of the

Egyptian pyramid?, that is, corresponding with con-

siderably more than half a mile ! With respect to

their interior construction, and the arrangement of

the different parts of the building, they do not fall

short of any human construction.

It will ba, necessary, however, before giving an
account of the internal parts of the nest, to describe

the different members of which the community is

composed. Smeathman had described these different

kinds of individuals; but it is to Latreille that we are

indebted for a more precise account, this'author hav-

ing minutely investigated the economy of a species
wkich inhabits jthe south of France, and of which
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the writer hereof saw a nest, with the inhabitants in

full activity, in the city of Berlin, in the possession
of Dr. Burmeister, (T. lucifugum). The community at

large surpasses all calculation, far exceeding those

of the ants or the bees.

1 Worker.

The workers or labourers above mentioned nearly
resemble the perfect insects, of which, in their ordinary

winged state, a description has already been given ;

they are, however, smaller, with the body soft, and

destitute of wings ; the head is also larger, but is not

apparently furnished with the least trace of eyes, a

most remarkable] circumstance, when the labour of

this class of the inhabitants is taken into consideration.

It is the duty of these insects to construct the nest,

which is composed of agglutinated sand and earth, of

varied form, being conical, turreted, cylindrical, &c.;

to form roads, or rather covered-ways, diverging in

all directions from the nest, and leading 'to every

object of plunder within their reach; to attend at the

proper time to the duties of the royal couple, and to

take care of the eggs. The workers, we have said,

are larvte.

The pupae first described by,Latreille are very much
like the larva), but they have rudiments of the four

wings visible. In the nest of a small African species
examined by the writer hereof, the pupae so much
resembled winged frog-hoppers (Tcttigonia spumana),
that several entomologists were completely deceived

at first sight on inspecting them. It has not been

stated what share of labour falls to these pupae.
The perfect insects differ from the workers in being

furnished with wings, and in having the head rather

smaller, although the general size is larger ; their

general appearance is indeed so unlike that of the

workers that it is not surprising that Linnseus should

have introduced them into different orders, although,
if the structure of the mouth had been examined, their

relationship would have been discovered. They are

not to be discovered in the nest till just before the

commencement of the rainy season, when they undergo
their last change, preparatory to the formation of new
colonies. There is a very great analogy in respect
to the impregnation and subsequent treatment of

these insects and the ants and bees, especially the

former of these industrious tribes ; like them the

winged termites quit the nest soon after they have

attained the perfect state, swarming in prodigious
numbers during the evening or night, according to

Latreille, during which period we may from analogy
conclude that pairing takes place, although, according
to Smeathman, this takes place afterwards. On

reaching the ground again the wings of the termites

fall off, as is also the case in the female ants, and they
now become the prey of innumerable birds, reptiles,

and insects; so that probably but very few pairs, out

of the countless myriads, of which the swarm had

consisted, contrive to escape, so as to lay the foun-
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dation of fresh colonies. At this period they are also

eaten by the Africans; and Smeathman pays they are

delicate, nourishing-, and wholesome, when merely
roasted in the manner of coffee, without any sauce

or other help from cookery. The same author in-

forms us, that the few fortunate pairs which happen to

survive this annual massacre and destruction, and are

found by the labourers, which are continually running
about on the surface of the ground, are by them
elected Kings and Queens of nesv states, and are

immediately protected from their innumerable ene-

mies, but with the loss of their liberty and ultimately
of their lives, being enclosed by the workers in a

chamber of clay,
" where the process of propagation

soon commences." The young queen of the hive-

swarms is followed by a portion of the community,
and the female ant, after swarming, and the loss of

her wings, is guarded by the worker ants ; there is

therefore so much analogy in these circumstances,
that we are almost tempted to consider that Smeath-
mau must have erred in stating that the working
termites imprison both the king and queen termes.

That it should be necessary for the latter to be care-

fully guarded will be very evident, but why the king,
in his helpless and wingless state (for we consider that

the loss of wings is consequent upon and not prece-
dent to pairing), should be shut up, seems question-
able. We make these observations with hesitation,

because Latreille (Regne Animal, v. 5, p. 255, 2nd

edit.), and Kirby and Spence (Introd. vol. 2, p. 35)
seem to adopt, without any hesitation, this statement
of Smeathman.

3, Queen in the first or winged state. 4 Ditto, filled with eggs.

Soon after the imprisonment of the captured queen
a great change takes place in her appearance. The
abdomen, which at first was of the ordinary size,
now increases in bulk, and at length becomes of such
an enormous size as to exceed the bulk of the rest of
her body 1500 or 2000 times. She becomes a thousand
times heavier than her consort, and exceeds 20,000

0^30,000 times the bulk of one of the workers ; in

this state the matrix has a constant peristaltic or

undulating motion, in consequence of which eggs, to
the number of 80,000, are discharged in the course
of twenty -four hours.

There still, however, remain to be noticed another
class of inhabitants, which are totally unlike any
other of the inhabitants, and of which there is no
analogous example in any of the other tribes of
insects ; these are called neuters, although Fabricius

erroneously considered them as pztpce. Smeathman
calls them soldiers, from their duties in the nest,

observing, that they have been supposed by some

authors to be males and the workers to be neuters,
but that they are in fact the same insects as the

workers, only they have undergone a change of form,
and approached one degree nearer to the perfect
state ; but this opinion is opposed by Latreille, in

consequence of the large size of the head and the

want of rudimental wing-cases, which would be ex-

hibited were the soldier insects in the pupa state.

Kirby and ISpence think the soldiers may possibly
be the larvas of the males. Huber seems to doubt
their being neuters. They are much less numerous
than the workers, being in the proportion of one to

one hundred, and considerably exceeding them in

size ; they are destitute of wings, and have no trace

of the rudimental wing covers of the pupae ; the head
is very large and horny, and armed with very long
slender curved jaws ; their duly is to guard the nest

when attacked, for which purpose they are stationed

nearer to its exterior surface, and they present them-
selves the first in case of a breach made in the walls;

they bite with considerable force, and it is said they
impel the workers to their labour when they are

inclined to be lazy. It would be very interesting for

persons abroad, having opportunities for so doing, to

endeavour to discover what are the earliest stages of

these soldiers' existence, in order to ascertain whether

they remain permanently apterous, being, like the

wingless specimens of Velia currens, figured in the

article INSECT, retarded in their transformations, their

development being stopped short before their arrival

at maturity, and thereby gaining an enlarged head,
in order to compensate for their ultimate want of

wings.
Such are the different classes of a community of

white ants. Their habitation now requires more

particular description. The forms of their nests are

varied according to the species by which they are

formed. The Termes fatale, Linnaeus, (Bellicosus,

Smeathman), whose history has been most especially

noticed, forms the largest nests, being, as abovs
mentioned, ten or twelve feet in height, of a conical

form, with numerous conical turrets on its sides ; this

is formed of clay, and being soon coated with growing
grass, very much resembles a hay-cock. Termes
atrox and mordax build cylindrical pillars three

quarters of a yard high, with a projecting conical

roof; whilst T. destructor, Fabricius, (Arborum,
Smeathman), constructs its nests of different sizes

amongst the branches of trees often seventy or eighty
feet high. Of the strength of these erections

Smeathman's account enables us to form a clear

notion. When raised to little more than half their

height, it is the practice of the wild bulls to stand as

sentinels upon them, whilst the rest of the herd is
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remaining below. When at their full height of ten

or twelve feet, they are used by the Europeans as

places to look out from over the top of the grass,
which grows, upon the average, thirteen feet high.

Indeed, Mr. Smeatltman himself stood with four men
on the top of one of those erections, in order to obtain

a view of any vessel which might come in sight.

Fig. 7. Section of the nest of Termes fatale, on a scale of

one inch to eight feet: a, the royal chamber; b, the apartments
of the royal attendants -,

c c, the nurseries and magazines ex-

tending up the sides of the nest
; d, the lower roof; e, the upper

roof; /, two bridges reaching from apertures in the lower roof

to some of the upper nurseries
, #, the hollow dome ; h h, the

thick mud walls of the building, penetrated in various directions

by passages, i, of various sizes, chiefly in a spiral direction

from the bottom of the nest to the upper parts; Is, one of the

great under-ground outlets of the nest.

The following account of the interior arrangement
of the nest is descriptive of that of Termes fatale
observed in Guinea, and other parts of the western

coast of Africa, by Mr. Smeathman : On making a

longitudinal section of the nest, it is perceived that

the lower portion of the building alone serves for the

habitation of the community, the upper part forming
an immense dome, serving not only as a defence

against the weather, but keeping up a genial warmth
in the inhabited parts of the nest, and which consists

of the royal chamber, the nurseries for the young,
the storehouses for food, and innumerable galleries,

passages, and empty spaces. The royal chamber is

placed in the centre of the building, nearly on the

level of the ground. At first it is only about an inch

long, and of a semi-oval form ; but, as the queen
increases in size, the apartments surrounding it are

pulled down, and the space thrown into that of the

queen's chamber, until it is eight inches or more in

length ; but, in order to prevent the escape of the

queen, the entrances into this chamber are so small

that workers only can enter. Around the royal
chamber, and extending on all sides a foot or more,
are an innumerable quantity of arched rooms, of

different shapes and sizes, for the accommodation of

the attendants and soldiers whose duty it is to wait

on the queen. Smeathman calls these the royal

apartments. Then come the nurseries or egg-cham-
bers and the food magazines. The former, in the

early stage of the colony, are ranged close to the

royal chamber ; but when the queen has attained a

much larger size, the space required for her enlarged
chamber, and for the apartments of her additional

attendants, extends so much farther, that the nur-

series are removed to a greater distance, being com-

posed entirely of wooden materials, seemingly joined

together with gums. Into these the attendant workers

immediately carry the eggs produced by the queen,

lodging them there as fast as they can obtain them

from her, and communicating with each other by
empty passages on all sides. In these nurseries Mr.
Smeathman was induced to believe that the ants

formed a kind of garden for the cultivation of a

species of microscopical mushroom, appearing like a
kind of mould, among which arise numerous globules
about the size of a pin'w head ; and Mr. Konig, who

published an account of the East Indian Termites,
considered that this is the food of the larvae, or very
young insects, probably before they are sufficiently

strong and active to leave the nest. The cares of

the community for the education of the young progeny
is necessarily rendered much less irksome than it is'

in the case of the bees or ants, because in those

insects the larvae and pups are inactive, and totally
unable to provide for themselves ; but in the Termites

the whole period of the insect's existence, immediately
after its bursting from the egg, is one of activity, the

pupa not being quiescent, as in some other of the

neuropterous insects.

The provision-cells are arranged without much

seeming order amongst the vacant passages which
surround the nurseries ; they are chambers of clay,

always well stored with provisions, consisting of bits

of wood, gums, and the inspissated juices of plants.
These cells, with the nurseries, are extended up the

sides of the dome, reaching to about one-third from

the top, and leaving an open area in the middle
under the dome. At the top of the nurseries is

extended a flattish roof, impervious to the wet,
should the upper part be damaged. The lower part
of the area, also above the royal chamber, has a

flattish roof, also water-proof. Above the upper of

those roofs the dome is hollow, but the outer walls of

the nest are of very great thickness, and perforated
with numerous passages, running from the top to the

bottom of the walls in various winding directions,

intersecting each other at different heights, and

opening either immediately into the dome, in dif-

ferent places, and into the lower half of the building,
or communicating with every part of it by other

smaller circular or oval galleries of various diameters.

The main underground galleries, by which egress and

ingress to the nest is effected, are a foot in diameter,
and run in a sloping direction under the bottom of

the nest to the depth of three or four feet, where

they branch out horizontally on every side, and are

carried underground, near to the surl'ace, to a very

great distance. Besides the passages reaching from

the lower to the upper magazines and nurseries,

bridges of a single arch, of great extent, are built

from the upper side of the lower roof above men-

tioned, and reaching to the upper apartments. Two
of these are represented in the annexed engraving.

By the assistance of these bridges a great saving of

labour, in transporting the eggs to the upper nur-

series, is effected.

Of the operations of these insects, in the construc-

tion of their abode, some idea may be obtained from

the recital of the circumstances subsequent to the

making of a breach in any part of their outer wall.

One of the soldiers first makes its appearance, and
walks about the breach as if to see whether the

enemy be gone, and to discover whence the attack

proceeds. In a short time two or three others

appear, and soon afterwards a more numerous body,
who rush out as fast as the breach will permit them,
their numbers increasing so long as any one con-

tinues to batter the building. During this time they
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are in the most violent bustle and agitation ; while

some are employed in beating with their mandibles

upon the building, so as to make a noise which may
be heard at three or four feet distance. On ceasing
to disturb them, the soldiers retire, and are followed

by the labourers, who hasten in various directions

towards the breach, each with a burden of mortar in

its mouth ready tempered. Though there are mil-

lions of them, they never stop nor embarrass each

other, and a wall gradually arises which fills up the

chasm. A soldier attends every 600 or 1000 of the

labourers, seemingly as a director of the works, for

he never even touches the mortar. One in particu-
lar places himself close to the wall which they are

repairing, and frequently makes the noise above

mentioned, which is constantly answered by a loud

hiss from all the labourers within the dome, and at

every such signal they immediately redouble their

pace, and work as fast again. The obstinacy of

these soldiers is remarkable ; they fight to the very
last, disputing every inch of ground so well as often

to drive away the negroes, who are without shoes,

making even the white people bleed profusely

through their stockings.
It is of course impossible for us to enter into the

numerous details of the economy of these insects

recorded by Smeathman, Konig, and others. Our
sketch, though slight, has comprised the most mate-
rial points in their very peculiar economy ; but we
cannot close this article without quoting Mr. Smeath-
man's admirable observations upon the general effects

in the economy of nature at large of the presence of

these and other similarly obnoxious creatures. They
are the observations of a true naturalist, who had
had ample opportunities of seeing and judging of their

action.
"

It may appear surprising how a Being perfectly

good should have created animals which seem to

serve no other end but to spread destruction and
desolation wherever they go. But let us be cautious

in suspecting any imperfection in the Father of the

universe. What at first sight may seem only pro-
ductive of mischief, will, upon mature deliberation,
be found worthy of that wisdom which planned the

most beautiful parts of the world. Many poisons
are valuable medicines the storms are beneficial

arid diseases often promote life. These Termites are

indeed frequently pernicious to mankind, but they
are also very useful, and even necessary. One
valuable purpose which they serve is to destroy
decayed trees and other substances, which, if left on
the surface of the ground in hot climates, would in a
short time pollute the air. In this respect they
resemble very much the common flies, which are

regarded by mankind in general as noxious, and at

best as useless beings in the creation. But this

is certainly for want of consideration. There are

not probably in all nature animals of more import-
ance ; and it would not be difficult to prove that we
should feel the want of one or two species of large

quadrupeds much less than of one or two species of

these despicable-looking insects. Mankind in general
are sensible that nothing is more disagreeable or

more pestiferous than putrid substances ; and it is

apparent to all who have made observation that

those little insects contribute more to the quick
dissolution and dispersion of putrescent matter than

any other. They are so necessary in all hot climates,

that, even in the open fields, a dead animal, or small
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putrid substance, cannot be laid upon the ground two
minutes before it will be covered with flies and their

maggots, which, instantly entering, quickly devour

one part, and, perforating the rest in various direc-

tions, expose the whole to be much sooner dissipated

by the elements. Thus it is with the Termites. The

rapid vegetation in hot climate*, of which no idea

can be formed by anything to be seen in this, is

equalled by as great a degree of destruction from
natural as well as accidental causes. It seems appa-
rent, that when anything whatever has arrived at its

last degree of perfection, the Creator has decreed
that it shall be totally destroyed as soon as possible,
that the force of nature may be speedily adorned
with fresh productions in the bloom of spring or the

pride of summer ; so, when trees, and even woods,
are in part destroyed by tornadoes or fire, it is won-
derful to observe how many agents are employed in

hastening the total dissolution of the rest. 15ut in

the hot climates there are none so expert, or who do
their business so expeditiously and effectually, as

these insects, which, in a few weeks, destroy and

carry away the bodies of large trees, without leaving
a particle behind ; thus clearing the place for other

vegetables, which soon fill up every vacancy ; and in

places where, two or three years before, there has

been a populous town, if the inhabitants, as is fre-

quently the case, have chosen to abandon it, there

shall be a very thick wood, and not the vestige of a

post to be seen, Unless the wood has been of a species
which, from its hardiness, is called iron-wood."

TERN. See STERNA.

TBRNSTRJEMIACE^E. A small natural order,

comprising eleven genera and nineteen species ; small

as it is.it consists of five tribes, namely, Terristr&miacee,

Frczicreae, Sauraujete, Laplacccs, and Gordonices. The
plants associated here are all trees or shrubs, bearing
handsome white or yellowish flowers ; they are nearly
related to Camcllieee, from which they do not differ at

all in habit. The greater number have a place in

botanical collections, and are propagated by cuttings,
layers, or grafting.
TESTUDINARIA (Burchell). A curious ge-

nus of African plants, bearing small dio3cious flowers,
and belonging to the natural order Dioscoraccce. This
is the elephant's-foot of travellers, so called from its

large tuberous stem, resting on the surface of the

ground, sending up annually a number of slender

twining stems, and a fringe of fibrous roots down-
ward. Young plants are imported from the Cape.
TETRAGONIA(Linrifeus). A genus of herbs

and undershrubs, chiefly natives of the Cape of Good
Hope. The flowers are icosandrous, and being of a

succulent habit belong to the natural order Ficuidecs.

Like other succulents they are easy of propagation.
One of the annual species is the T. expansa, or New
Zealand spinach, a culinary vegetable lately intro-

duced into our kitchen gardens.
TETRAMERA (Latreille). One of the primary

divisions into which the coleoptera are arranged by
the French authors, distinguished by having appa-
rently only four joints in all the tarsi, but in reality

having a fifth minute joint interposed between the
last and the preceding joint, being often hidden
between the lobes of the latter. The subsections

belonging to this section are the Jthyncophora (types,
Bruchus, Attelabus, and Ciircit/io, Linnaeus) ; ~Xylo-

phaga (type, Scolytus, Geoffroy) ; Longicornes (types,

Ccrambyx and Leptura, Linnaeus) ; and Cyclica(tyipe
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Chry&omela, Linnaeus). The Clavipalpes of Latreille

seem more naturally to be allied to some of the f'un-

givorous Necrophagous pentamera.
TETRAMERIQM (Gaertner). A genus of West

India evergreen shrubs, belonging to the fourth class

of Linnaeus, and to the natural order Rubiacetz. The

genus is nearly allied to Coffea, and was so called by
Linnaeus and Aublet. In our stoves the species are

grown in "sandy loam and moor-earth, and may be

increased by cuttings.
TETRA'NTHERA (Jacquin). A genus of ever-

green shrubs and trees, natives of Australia, India,

and Mexico, separated from the genus Litzea of Lam-
bert and others. The flowers are enneandrous, and

the genus ranges among the LaurincE. The species

require the ordinary stove treatment as well in growth
as in propagation.
TETRATOMA (Herbst). A genus of coleop-

terous insects, belonging, according to Latreille, to

the section Heteromera and family Diaperidce, distin-

guished by having the body of an oblong-ovate form,

with the tibiae narrowed and without spines, the

antennae as long as the head and thorax, and termi-

nated by a four-jointed club ; the two posterior tarsi

have onlv four joints, nevertheless it appears to us that

this genus much more nearly approaches some of the

Necrophaga, or rather fungivorous beetles, and espe-

cially to the genus Mycetophagus. The dissections

of these two genera, given by Mr. Curtis in his Bri-

tish Entomology, fully confirm this relation. There

are two British species of small size, T. fungorum
being the type. They are found in fungi, and under

the bark of trees.

TETRIX, (Latreille) ; ACRYDIUM, (Leach). A
genus of small but curious orthopterous insects, be-

longing to the family of the locusts (Locustulce), dis-

tinguished by having the hinder part of the head

received beneath in a produced part of the proster-

num, forming a kind of cravat; the lower lip is divided

into four lobes, the tarsi have no pulvilli, the antennas

have only thirteen or fourteen joints, and the upper
side of the prothorax is prolonged behind in the

shape of a large scutellum, entirely covering, and

occasionally extending considerably beyond, the ex-

tremity of the body ; the elytra are minute, but the

wings are large and folded up like a fan ; the species
are very small and obscurely coloured; they frequent
warm grassy banks, and are occasionally very plen-
tiful in such situations, as for instance, in one part of

Battersea Fields, well known to collectors under the

name of the "
Acrydium Bank." The type is the

Acrydium subiilatum, Fabricius.

Tripctalocera ferruginea, figured in our plate OR-
THOPTEROUS INSECTS, from Malabar, and described

in the Zoological Journal, No. 20, is distinguished

by the curious structure of the antennae, which have

only six joints, and by the compressed keel upon
the back.

TETTIGONIA. A generic name employed in

entomology for several very distinct groups of

homopterous insects. Fabricius, followed by the

German writers, gave this name to the musical cicadae.

Stephens and Curtis employ it for the frog-hopper

(Aphrophora spumaria of Germar), whilst Latreille

gives it to another group, having the head, when seen

from above, of a triangular form, without being very
much elongated or flattened, the eyes not incised

by the margins of the head, and the ocelli situated

between them, or laterally. In this confusion of
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nomenclature (entirely resulting from the non-adoption
of some fixed principle regulating the employment of

long-established generic names, when it has been

thought necessary to subdivide an old genus) it

would perhaps be most advisable entirely to abandon
the old name Tettigonia, and to give to the musical

Cicada, or the Fabrician Tettigon'ue, the generic name
of Cicada (as has already been done in the course of

this work), to give to the frog-hopper the name ot

Aphrophora (see the article CERCOPID^E), and to call

the Latreillian Tettigonia by the generic name of

Cicadella.

TETYRA, (Fabricius) ; SCUTELLERA, (Lamarck),
which see.

TEUCRIUM (Linnaeus). A numerous genus of

shrubs, under-shrubs, and herbs, the latter both

annuals and perennials, the whole divided into six

sections. The flowers are didynamous, and of course

rank among the Labiate. Some of the species are

ornamental and admitted into our hardy and green-
house collections, and are all easy of propagation by
seeds or cuttings. The English name is Germandia.
THALICTRUM (Linnaeus). A genus of her-

baceous perennials, mostly European, known in

English lists as meadow rue. The flowers are poly-

androus, and belong to Ranunculacece. They grow
well in any soil in the open borders, and are easily
increased by division.

THANASIMUS (Latreille). A genus of cole-

opterous insects, belonging to the family Clej-idce,

having the antennae gradually thickened, the maxillary

palpi filiform, and the labial palpi securiform. The

species are of moderate size, and from the peculiar
character of their appearance and colours have ob-

tained the specific names of Formicarius, Mutillarius,

&c., from their resemblance to ants, Mutillce, &c.
One species is found in this country, T. formicarius,
which is occasionally met with in considerable num-
bers under the bark of old stumps, where it is pro-
bable that its larvae feed upon the larvae of the

wood-boring Anobia, which frequent the same situ-

ations.

THAPSIA (Linnaeus). An umbelliferous genus
of European perennial herbs, formerly called Laser-

pitium by Desfontaines, and easily increased in the

open border by seed.

THEA (Linnaeus). This is the celebrated and
useful Chinese tea plant. The flowers are monadel-

phous, and being nearly allied, are stationed among
the Camelliacece. We have had two species (or va-

rieties) of this valuable plant in our collections for

nearly seventy years ; but notwithstanding the long
and constant intercourse our merchants have had
with the Chinese empire since 1768, it is still uncer-

tain whether the green and bohea sorts we have in

our gardens be or be not the true plants whence the

manufactured commodity is obtained ; for it is quite
feasible to suppose that the tea-plant, so long and so

extensively domesticated in that country, must have

broken into many varieties, and the one producing
the greatest number of leaves, and being at the same
time of most moderate growth, would be preferred to

varieties of more exuberant character. However this

may be, a plantation of tea, seen in the neighbour-
hood of the city of Canton, appeared to be neither the

green nor bohea of our gardens, but an intermediate

sort. It is quite certain that the different descriptions
of the manufactured article, both in the Chinese and

home markets, arise entirely from the time of gather-
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ing the leaves, the mode of curing, or from the district

whence they are brought. The earlier in the spring
the first leaves are gathered the richer the quality,
and the more valuable the article, whether cured green
or black. The tea grown on the sloping side of a hill

is superior to that gathered from the summit, and both

these are superior to that produced in the rich valley;
hence several sorts may be sent to market by the

same grower. The different descriptions of teas, how-

ever, are the produce of different districts, one being
famed for black, another for green teas ; and it has

been affirmed that all the various sorts are gathered
from the same species of the genus ; this circum-

stance, however, still remains undetermined.

THECLA (Fabricius). A genus of small butter-

flies, belonging to the family Lycoenidce (whicVsee),
known to collectors under the names of hair-streaks,

from the slender lines of white colour with which the

under surface of the wings are in general ornamented.

The caterpillars are very much like wood-lice, and
hence are called onisciform larvae. There are five or

six British species, the handsomest of which is the

purple hair-streak (Thecla quercus), which flies about

the highest branches of the oaks, upon which the cater-

pillar also feeds.

THELPHIISA (Latreille). A genus of crabs

belonging to the family Canceridce, having the carapax
or shell of a cordate-truncate form, the tarsi furnished

with spinous warts or dentated, the lateral antenna1

composed of very few joints. Several species of this

genus of crabs are known, all of which, contrary to

the usual habit of the tribe, reside in fresh water,

having even the power to remain for a considerable

period out of the water. The T.fluviatilis was well

known to the ancients ; it is very common in Italy,

being found in lakes and streams ; it is also often

found to be represented upon antique Greek medals.

It is about two inches in diameter, and of a grey or

buffish hue, differing when dead, very smooth above,

except at the sides, which are covered with small

transverse impressions. It is eaten by Greek monks,
and forms, during Lent, one of the Italian fast dishes.

Another species, T. Indica, was discovered on the

coast of Coromandel, where it is called by the inha-

bitants Tillc Naudon ; and Colonel Sykes has given
an account of another species, T. cunicularis, which
he discovered in the Deccan or Dukhun as he writes

the name. It is called Kenkra by the Mahrattas, and
abounds along the Ghats. Their burrows are found
in all the valleys, and on the most elevated table

lands, from 2000 to 5000 feet above the level of the

sea. In the abundant rains of the south-west mon-
soon, they are seen in a state of great activity run-

ning over the surface, and frequenting the public
roads in such numbers that instances are constantly

occurring of their being crushed under the feet of

horses and cattle, those of foot passengers, or the

wheels of vehicles. During the months of extreme

dryness, December, January, and February, they are

rarely seen out of their holes. As they are met with
of all sizes, it is probable that the reproductive pro-
cess takes place without having recourse to migration
to the seashore, as is related of some species of land

crabs. Indeed nothing of the kind had been even
observed by Colonel Sykes, or his friends and native

servants. The celerity and ease with which the two
fore claws are used make them efficient substitutes

for hands, and its rapid lateral movements at pleasure
to either side, as objects attracted its attention, were

very efficacious in enabling it to capture its prey,
which appeared to consist of insects and animal mat-
ters of various kinds. This observation of Colonel

Sykes (Trans. Ent. Soc. vol. i. p. 183) appears to

have more weight, judging from the habits of the
crabs in general, than the statement of Bishop Heber
relative to the supposed food of these animals. " All

the grass through the Deccan," observes this writer,
"
generally swarms with a small land crab, which

burrows in the ground, and runs with considerable

swiftness, even when encumbered with a bundle of

food as big as itself ; this food is grass or the green
stalks of rice, and it is amusing to see the crabs sit-

ting, as it were, upright to cut their hay with their

sharp pincers, then waddling off with their sheaf to

their holes as quickly as their sidelong pace will

carry them."

THEOBROMA (LinnaBus). A genus of South
American trees, two of which are cultivated for the

fruit, which, when manufactured, is the favourite re-

past chocolate. The flowers are polyadelphous, and
the genus belongs to Byttncriacece. In our stoves

they are grown in light compost, and are readily

propagated by cuttings.

THEOPHRASTA(Linna3us). A genus of highly
ornamental shrubs or small trees, having pentandrous
flowers, and belonging to Apocynece. Natives of

Hispaniola, they require the warmest part of our

stoves, and may be increased by cuttings rooted in

sand.

THEREVA (Latreille). A genus of dipterous
insects, placed' by Leach in the family Mydasidce, but

by Latreille in that of Leplides, having the wings not
folded upon the body when at rest, and exhibiting

many complete cells. The palpi are received, when
at rest, in the oral cavity, and the antennae terminate
in a spindle-shaped mass, with a small articulated

style at the
tip. There are ten British species, the

type being the Bibio jjlebeia of Fabricius. Some of

the species are very common, being found in open
parts of woods.

THLASPI (Dillenius). A genus of European
weeds, called Shepherd's Purse ; they belong to

Cruciferce, and are found everywhere.
THOMASIA (Gay). A genus of New Holland

shrubs belonging to the fifth class of Linnaeus, and to

the order Byttncriaccce of Jussieu. The genus was

formerly called Lasiopcfa/um, and is best known in

greenhouse collections by the old name.
THRIPS (Linnaeus). A genus of minute but

very curious insects, placed by Linnaeus in the order

Hemiptcra, by Latreille in the Homoptera, but recently

separated by Mr. Halliday as a distinct order under
the name of Thysanoptera. The body is long, narrow,
and sub-depressed, resembling that of a Staphylmus ;

the antennae short and composed of eight joints, the

terminal joint being unarmed by a seta ; the four

wings are of equal size and form, long and linear,

deeply fringed with hairs on all sides, and laid hori-

zontally upon the back ; the tarsi are short and ter-

minated by a vesicle instead of the ordinary ungues ;

the rostrum is described by Latreille as being small

or scarcely distinct, but the mouth is not rostrate

strictly speaking, but armed with mandibles and pal-

pigerous maxilla:, and thus entirely differing from the

other haustellated insects.

These insects are of exceedingly minute size, few-

exceeding a line (one-twelfth of an inch) in length ;

they are very active, seeming to leap rather than fly
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when disturbed. At such times also they elevate

the posterior extremity of the body like a Staphylinus,

giving it various movements. They are found upon
flowers and plants, and under the bark of trees. The
different species of this genus are well known to

gardeners from their attacks upon different trees,

cucumbers, &c., their punctures upon the leaves giv-

ing them a dead appearance, curling them up at the

sides, and appearing as soon as the least verdure is

seen, at which time they are in the larva state,

although some are perfect. The larvae are long and

of a faint yellow, and when fully grown are nearly
the size which they attain in the winged state, which

is very small. For some time after the insect attains

the winged state, it retains nearly its original colour,

but afterwards turns nearly black. They especially
infest melons, cucumbers, vines, kidney-beans, &c.,

particularly attacking the blossoms ; the marks which

they produce being in patches, and deeply scalloped.

They also attack the young leaves of peaches and

nectarines as soon as they appear in the spring, which

causes them to shrink up, and they also prey upon
the bloom before it expands. They feed in the in-

terior or fructification part, which weakens it mate-

rially, and causes the blossom-bud to fall off before it

is formed into fruit (Major on the Insects injurious to

Fruit Trees).
The student must consult Mr. Halliday's Memoirs

upon these insects, published in the Entomological

Magazine, where numerous species are described.

THROSCUS (Latreille). A genus of coleopte-
rous insects, belonging to the section Pcntamera, ap-

parently forming the connecting link between the

families Elateridce (having the elongated form and
the produced prosternurn of that family), and the

Byrrhidce or Dermestoid(E, having the antennae termi-

nated by a three-jointed club. The species are of a

small size, and are found in sand-pits or upon trees.

The type is the Elater dcrmestoides, Linnaeus, of a

brown colour.

THRUSH (Turdus, perhaps rather Turdidts, the

thrush family, or Merulidce, the blackbird family),
a family of dentirostral birds, of the order Passeres.

which, after all the reductions that have been made,
is still both numerous and interesting. Thrushes, or

birds bearing considerable resemblance to thrushes,

are found in almost every part of the world. Those
which inhabit the high latitudes, and places which

are otherwise very seasonal in their character, are in

general migratory ; and those which inhabit places of

more mild and uniform character are in general sta-

tionary ; but a good deal depends on the particular
kind of places which the birds haunt. Thus, a bird

whose habit it is to reside in the copses, gardens, and

hedge> rows of the warm and cultivated districts of a

country, can find food all the year round ; while in

the wilds a bird finds no food in the winter.

Among birds which are so widely spread over the

world, there must of course be many differences of

habit, to suit them to the different localities in which

they are placed, and the different purposes which

they have to answer in the grand system of nature.

It is therefore not possible to give any description of

the manners of a thrush that will apply to all thrushes,

even in the most restricted view that we can take of

the family. Their use in nature must obviously be

very general ; for all the children of nature, and all

their organs and adaptations, are made for uses ;

and then, as the use varies, the structure must vary

along with it, so as that the two may be always in

harmony.
Thrushes have been celebrated birds from very

remote antiquity, not only on account of their songs,
but of their flesh. A distinction is made among them
of merles and thrushes, the former having the colour

entire, and the latter broken and mottled. The
blackbird and the common song-thrush are instances

of these, but the distinction is not a very important
one. When we mention that the number of species
that have been described amounts, exclusive of doubt-

ful ones, to between 140 and 150, it will readily be

understood that a minute description of them all

would be incompatible with the character of the pre-
sent work. Nor is it necessary, for there is a con-

siderable resemblance among them, varying chiefly
with the different characters of the places they
inhabit.

The other genus which they resemble most are

the shrikes (see LANIUS) ; but they are not so exclu-

sively animal in their feeding, many of them subsist-

ing upon wild berries in the autumn and winter,

though they prefer small animals, especially mollusca

and worms, when these can be obtained.

The generic characters are : the bill of middle size,

sharp edged, compressed, and recurved at the tip,

with a notch near the point, and a few loose hairs

over the base ; the nostrils oval, lateral, half concealed

by membrane ; middle toe not so long as the tarsus,

and the outer toes joined to it at the base. We can

afford to give only an outline of a few of the species.
MISSEL THRUSH (T. vlscivoms}. The largest of

the European species, weighing about five ounces,
and measuring eleven inches in length, and between

sixteen and seventeen in the stretch of the wings.
The general colour greyish on the upper part, and

yellowish-white on the under, mottled with dusky

spots, and with some white on the exterior feathers

of the tail. The female paler on the upper part, and

with a tinge of russet on the under. The colours are

not very constant, however ; but vary in different

habitats^ and even in different individuals in the same.

It is common in the middle and cold parts of Europe,
from the latter of which it in general migrates in the

winter. It is a woodland bird, but it prefers the

woods of low and fertile places. In Britain it is more
abundant in the south than the north. The song of

the male is loud and clear, and far from unpleasant ;

and it is one of the first songs of the year, being be-

gun as early us January if the weather is genial ; and
if the song is once begun, the bird goes on despite
the storm, even though one should ensue. The call-

note, or usual cry of the bird, is not a song, but a

harsh and grating' scream. The nest is formed about

March, rather in copses than in the wild and exten-

sive woods, and in an orchard in preference to any
other place. The external part is made of sticks,

coarse vegetable fibres, moss, and an admixture of

earth ; and lined with finer vegetable matters and

with wool. The eggs rarely exceed four or five ;

they are of a flesh-colour with dark rusty spots. The
male continues his song during the incubation, and

also shares in that labour; but when the young make
their appearance, the providing of food for them

leaves no time for singing. If the season is favour-

able there is a second brood, in providing for which

contributions are levied on the small succulent fruits

of the garden, whereas the brood of the spring are

fed upon snails, slugs, and other small animals which
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are garden pests. If any casualty befals the female, I

the male immediately renews his song ; and if he
'

should not be able to attract another, he continues

the whole season over, so that the song of bereave-

ment, which has been attributed to the nightingale
and the turtle by the poets, is really by the missel

thrush. With him, however, it is no song of lamen-

tation ; for in nature there is no remembrance of

sorrow, it is a song of invitation to another ; and if

that other is not found till the very hot weather, then

this bird occasionally bursts violently into song, at

the time when most birds begin to be silent.

These thrushes, and indeed almost all thrushes,

are unsocial birds, and very apt to quarrel and fight

upon matters both of occupation and of gallantry.

They are said, however, to be of some use to other

birds in the case of a predatory foe appearing upon
the breeding grounds. The male thrush, beuig a

vigilant watchman, keeps sounding the alarm until all

the finches and other small birds are mustered in a

state of excitement ; and then he leads them against
the enemy, who, though a fierce bird, is seldom

much of a soldier, and so he is beaten off, and the

victorious birds return to their domestic labours.

In winter and early spring the missel thrush generally
feeds on the leaves of the misseltoe and the ivy, and

it is from feeding on the former that the bird gets
the name of missel.

j
>THE SONG THRUSH (T. nnisicits). This is

" the

thrush" by way of eminence, at least in England in

modern times. In Scotland it is the mavis. It is

considerably smaller than the missel thrush. The

length is about nine inches ; the extent of the wings
about thirteen and a half inches ; and the weight three

ounces ; the ground colour above is brownish grey,
and that below whitish red, with many spots of dusky
and rust colour ; there is also a yellowish tint on the

wing-coverts next the body ; but the colour is, upon
the whole, nearly the same as that of the missel

thrush, only the small size readily distinguishes them ;

and this one has an air of greater hardihood than the

other. It is also much more common, found in

more bleak and upland places, and it ranges farther

into the north on the continent of Europe.
In Britain the song thrush is, in great part of its

motions, a resident bird, and one which merely
comes nearer houses, and passes into the warmer

districts, when the winter is very severe ; but on the

continent it is more migratory, and moves in great
flocks on the autumnal migration. There is a parti-
cular summer attraction for it in the north of Europe.
Great part of the surface there, beyond the tall

forests of pines, is covered with extensive brakes

of juniper, the berries of which are ripe in the sum-

mer, as they come to their size in the preceding year,
and have only to ripen during the last year they are

on the bushes. These bushes are close, and, from
the spiny nature of the leaves, they are not very
pleasant for birds of prey to beat ; so they form a

close and safe cover for the nests of the thrushes, at

the same time that the leaves afford an abundant

supply of food both to the birds and to their young.
When this supply fails them, or rather, when it

begins to be buried up by the snow, which comes

suddenly and in great quantity, the birds are driven

southward, and they proceed to more genial climates.

The north of Russia, rather than that of Scandinavia,
or the flats on which the junipers grow, are far more
extensive. Hence the autumnal migration_of thrushes

is more to the eastward of the Baltic than across that

sea. They, however, distribute themselves along the

southern shores of the Baltic ; and it has been stated

that, in the city of Dantzic alone, little short oftwo hun-
dred thousand have been captured and sold for the

table in the course ofone season. They occur in vast

numbers upon the eastern migration, and find their

way there not only to Greece and to Italy, but also,

as is said, to Egypt, in which latter they arrive in

October, and depart again in* March. The birds

which take these long journeys have not of course

more than one brood in the year, and that brood is

reared in the most northerly part of their range.
With us they may be partially migrant, and indeed

there seem to be some varieties which are wholly so,

for the thrushes which are the greatest favourites

with the bird-catchers, as song birds, are not seen

before March, or after September. Those which do
not make long journeys, or pass into places where
the summer is short, breed twice, or even in some
instances three times, in the course of the season.

The nest is a compact structure, funned externally of

moss and fibres, and strengthened with an admixture
of mud. It is generally in the corner of a hedge or

bush, or of a thick tree, but seldom at any consider-

able elevation above the surface of the ground. The

eggs vary from three to six, being more numerous
when the birds breed only once in the year, and have
their broods later in the season. The ground colour

of the eggs is pale greenish blue, and they are mot-

tled with small spots of rust-colour and black, most
abundant toward the larger ends. Every one knows
the song of the thrush. It is very sweet, and has con-

siderable compass. In a state of wild nature thrushes

are not without a pugnacious tendency ; and, even in

confinement, they menace with their bills if annoyed.
They have, however, a good deal of what is usually
called intelligence, and can be made to repeat musi-

cal airs, or in some instances to articulate words.

When the family are called Thrushes, this is the bird

which may be considered the type, that is, the one
from which the principal characters of the family are

taken ; but when they are called Merles, the one
next to be noticed is the typical bird.

THE BLACKBIRD (T. merula). The blackbird is

larger than the song thrush, and nearly as long as

the missel, but not so stout and heavy a bird. The

general colour of the plumage is black ; and the bill,

the feet, and a circle round the eye, are tawny
yellow. The bird does not, however, need any par-
ticular description, as it is one which is well known
to every body.
The blackbird is ,very common in all the tem-

perate parts of Europe, and also of Asia, and it is by
no means so discursive in its habits as the song
thrush, though it is a migrant in the east of Europe
and in Asia. Blackbirds are even more solitary in

their habits than thrushes, and, even where they are

migratory, they do not collect in such numbers in

the autumn. In the richer parts of Britain, where

they may be considered as stationary, they are

always solitary except in the breeding season. They
are also very wary birds, and keep themselves much
out of harm's way, although they are very familiar,
that is, court the neighbourhood of houses, and appear
in gardens, even in the open places of cities, in the
cold season.

They belong to that class of birds a class in

habit, though it consists of many orders, according to
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the arrangements of naturalists, which increase rather

than diminish as the country is more thickly peopled
and better cultivated. In no places are they more
abundant than in the market gardens, where vege-
tables and fruits are grown to supply the consump-
tion of populous towns and cities. In the rich

grounds on the Middlesex side of the Thames, from
Westminster upwards, as far as the market-gardens
are continued, blackbirds are very numerous. They
are at the same time highly useful in clearing the

ground of snails and slugs, which are among the

worst enemies of some parts of the growth and

produce, and also among the most difficult to be got
rid of by human means. In walking along the

green lanes among the gardens alluded to, the num-
bers of the blackbirds, i.and the activity of their

labours, are a very pleasing sight ; and one might
readily imagine (though it is of course a mere matter
of imagination) that the birds feel that they are as

useful as the human labourers who are at work in the

same grounds. They are familiarised to all the ordi-

nary sights and sounds, caring little for the scare-

crows which are set up for intimidating other birds ;

and although no bird is very fond of the report of a

musket, blackbirds appear to be less alarmed by it

than most others.

The song of the blackbirds, which, although there

is not very much music in it, is soft and mellow,

begins early in the spring, not quite so earl)' as the

missel thrush, but not very long afterwards. They
breed once, twice, or three times in the season, ac-

cording to the nature of the situation. In cold parts
of the country, where the summer is short, they breed

only once, and their song does not begin till the

season is considerably advanced ; and when once it

ceases it is not again renewed the same year. Where
they breed twice or thrice in the year, the song is

heard, with little intermission, from first to last ; for

although the male does not sing after the young are

hatched, yet the hatches not being at exactly the

same time in all tho pairs, one or other is in song
from the time of the first impulse in the spring to the

development of the last brood in the autumn.
The external part of the nest consists of moss and

lichen, worked up with mud, and the structure lined

with fine vegetable fibres and feathers. Both parent
birds labour at the construction of the nest, and with
so much assiduity that, though the fabric is rather an
elaborate one, it is finished in about a week. The
eggs vary from four to six, and are of a greenish
blue colour, with obscure though numerous markings
of rust-colour. The male takes a share in the incu-

bation, though not quite so large a share as some
other birds. The nests are usually in close conceal-

ment, and still further concealed by their substance

resembling that of the mossy trunks against which

they are placed ; they do not, however, avoid places
which are frequented by human beings, for a nest

may be often seen in a shrub close by a summer-
house in which there is company every day, and the

bird will sit with perfect unconcern, within a few feet

of those who are in the house, if they do not actually
meddle with her or her eggs. The more woodland
ones, in situations where there is no cover for them
in the gardens, are a little more timid, but their nests

are generally so placed that they are not very likely
to be seen ; and the birds repair to the nest and quit
it so warily that they do not betray the exact place
where it is situated ; in fact, it is always so placed

that the bird can escape to a considerable distance,
under the cover of the sprays, before it makes its

appearance, and then, as it doubles after it is seen,
there is no retracing its passage to the nest. The

young blackbirds are hearty feeders, and thus the

parent birds have to capture a vast number of worms
and all sorts of larvae for their support the snails

and slugs being generally down at the time when the

birds have their broods, more especially their first

one for the season. In winter the blackbirds are

very partial to the cover of evergreen shrubs, partly,
no doubt, because those afford more shelter and con-

cealment than the leafless sprays of deciduous trees,

and bushes, and partly also because food for them is

found in the shelter of these plants, when there is

none where the earth is freely exposed to the atmo-

sphere.
FIELDFARE (T. pilaris}. This is a slender-bodied

and well-winged bird, and as such of a much more

migrant and discursive character than any of the

species hitherto noticed. It measures about ten

inches in length and sixteen in the stretch of the

wings, and weighs about four ounces ; the upper
plumage is brown red, the under clouded with dusky,
with the tail feathers black, except the tips of the

outer ones, which are white, and the top of the head
and the rump are of a hoary or whitish colour. The

plumage is, however, subject to considerable varieties.

It appears as a regular winter visitant in Britain,

and in all the middle and south of Europe, and in

Egypt ; and it abounds in Asia, where also it is a

seasonal migrant, coming southward in the autumn
and retiring northward in the spring. In Britain it

generally appears about the end of September, but

sooner or later according to the character of the sea-

son. It is not the season with us, however, but

the season in those places from which they come,
that regulates the time of their appearance and the

numbers in which they appear ; and thus they often

appear early and in abundance when the weather is

serene and warm, and do not come when it is turbu-

lent and broken. Their coming in numbers is, how-

ever, always a sign that the winter has set in, early
and with severity, in the north ; ^and when that is the

case we generally find that our turn of it is sure to

come. Thus the early appearance of fieldfares, and

indeed of all birds which summer in the north, may
be taken as a certain omen of a severe winter. They
always come in little flocks, which maybe seen on

the wing beating about for those grounds which are

most suitable for them. They arrive much more

early in the northern parts of the country than in the

southern, and they seldom reach the south of Europe
before the end of autumn. In very severe winter

storms they are often driven upon our shores in great

numbers, and in a very exhausted state. This hap-

pens when the storm comes from the north-east, and

we may suppose that they are beaten to leeward

on their flight to a more southerly part of the con-

tinent. In most parts of Britain they are only
birds of passage, at least if the winter is severe, and

they are more moveable with the storm than almost any
other birds ; they are also social birds in the winter,

for though they range the moors and other pastures

singly, they collect in flocks at night, in case of

alarm, or of severe weather forcing them to change
their ground. They roost for the night on the ground

squatting in the herbage, but they assemble on trees ;

and if there are trees convenient in the neighbour-
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hood, they make tlicir evening assemblage ther

before they depart to the places where they are to

repose. In countries were they are abundant, anc

there is plenty of food for them, their flesh is held in

high estimation, as indeed is the case with that of al

the thrushes.

The breeding place is not positively ascertained

but it is in more northerly latitudes than the birds

frequent in the winter; and many of the European
ones do breed in the north of Russia and Scandinavia

but it is supposed also that a considerable number

especially of those that winter in Italy or in Africa

breed to the south of the Baltic. The nest is in trees

or bushes, and the eggs from four to six in number
of a sea-green colour, mottled with rusty brown.
RED-WING (T

7
. iliacus). This species migrates

about the same time as the fieldfare, and is often

found in company with it, but they are easily dis-

criminated ; and this one is more apt to be confounded

with the common thrush than with the other. It is a

smaller bird, however, being only about eight inches

long, and two ounces and a quarter in weight. The upper
parts are greyish, the under whitish, and the whole
marked with dusky spots ; the under sides of the

wings and the body under them are rusty red, from

which the bird gets its name ; its colours are alto-

gether more clear arid bright than those of the song
thrush, and its bill is blacker.

The red-wing is a northern bird in the breeding
season, though perhaps not so much so as the field-

fare. It does not breed with us, at least the fact of

its doing so is not very well ascertained ; but it does
breed in some places, south of the Baltic, upon the

continent ; and it is not improbable that thev mav
breed in some parts of Britain, although the nest has
not been found, or the song of the male heard. With us

they have a sort of shrilly cry, between a squeak and
a whistle ; but in the northern parts of the continent,
where their breeding has been well ascertained, the

male has an agreeable song. They breed on the
bleak and bushy grounds in Holland and Germany,
and generally in places where there are wild berries ;

but their summer food consists of insects and their

larva? and worms. When their wild food fails in the

autumn, and, indeed, whether it fail or not, they are

apt to visit the orchards and gardens, and levy con-
tributions on the smaller fruits ; but, as is the case
with all birds which are insectivorous in the breeding
season, the ravages that they commit in the latter

part of the season are more than compensated by the
services which they perform in the spring.
The red-wing, though it resembles the song thrush

in the appearance, and also in some of its habits, is

not so much a woodland bird. The nest is generally
in cover of some kind or other, but it is in the cover
of a hedge or bush, rather than in that of a tall tree.

The breeding season, at least in the more southerly
places, where the birds breed, is from April to June
inclusive ; and in the southerly places there are usu-

ally two broods within this period. The eggs, as in

most of the others, vary from four to six, of a pale
greenish-blue with dusky brown spots. This species
is subject to very considerable differences of colour;
and some individuals have been met with almost en-

tirely white when it comes as an autumnal migrant;
the red-wing, like the fieldfare, prefers the open fields

and the commons where there are hedges and brakes
to the thick cover of the woods.

RING-THRUSH (T. torquatus). This species, which

is also called the ring-ouzel, the blackbird being called

the black-ouzel, resembles the blackbird more than it

does the speckled thrushes ; but its haunts are, in

some respects, the very opposite. It is dusky black,
with a white collar forming a crescent on the upper
part of the breast ; its length is eleven inches, the
extent of its wings seventeen, and its weight four

ounces. It is well formed for flight, being thick and
firm at the shoulders, and tapering to the rear, and
the flying feathers, both of the wings and the tail, are

strong and elastic. It is a migrant bird, but its migra-
tion is a compound one, regulated both by difference
of ground and difference of latitude ; and sometimes
the one of these, and sometimes the other, predomi-
nates in bringing about the general result. It appears
on the low grounds in the temperate parts of Europe
both in the spring and in the autumn. In the summer

they disperse over the upland tracts, not the lofty
mountains, but the secondary hills, where they are
most partial to wild and rocky places.

In Britain, the chief place for their spring appear-
ance is the middle of the south coast, from which

they diverge along the heights, being rarely if ever
found in the great valleys or the places which are
the favourite haunts of the warblers. The nest is in

a bush or tuft, or on the ledge of a rock where there
is an overhanging canopy either of rock or of vege-
tation. The male sings when in the wilds, but the

song is not a loud one, though rather sweet and

agreeable. It is usually delivered as the bird stands

perched on the point of a rock, or the top of some
elevated stone. Ground insects appear to be their

chief food in the breeding season, and such insects

are especially abundant in those places which the
birds frequent at that season. The nest is formed
of moss and lichen, of which the rocky places furnish

an abundant supply ; these are consolidated with

mud, and the whole lined with fine vegetable fibres ;

the eggs are from four to six, but very rarely the
latter number ; they resemble those of the blackbird ;

but the ground colour inclines more to green, and the

mottlings are more definite. There is one rather

formidable enemy of which the ring-thrush stands in

danger on its rocky pastures, and that is the martin,
which spends the summer upon nearly the same

grounds.
The birds are usually on the low grounds again

about the month of September ; but they do not
remain in Britain all the winter ; and on the con-
tinent they also retire to the south"at that season.

SOLITARY THRUSH (T. solitaris). This is also

called the blue thrush from its colour. It is a Euro-

pean species ; but we are not aware that any specimen
of it has hitherto occurred in Britain, even as a strag-

gler. Indeed it has but little tendency to migrate ;

and its migration, in so far as it does shift its ground
with the seasons, is not in latitude. It inhabits the

mountainous parts of the south of Europe ; and
mountain birds seldom have much tendency to mi-

grate, more particularly in countries not in very high
atitudes. In such places they have only to move up
he hill in summer, and down in the winter ; and a
e\v thousand feet of change in this way is equivalent
o a considerable range in latitude. The general
colour is blue, with grey margins to the feathers ; the

>ill and arch of the eyes yellow ; the size rather

smaller than that of the common blackbird, but the

labits a good deal the same ; the bird is shy and

vary, and builds its nest iit the most difficult parts of
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the mountain rocks ; the eggs are of a paler tint in

the ground than those of most of the thrushes ; they
are sometimes so obscurely marked as to appear en-

tirely white, and at other times they have obscure

dusky mottlings. Its song is remarkably loud and

clear, and therefore it is sought after ; but it is deli-

cate in confinement, and is rather fastidious in the

delivery of its song.
Those which have been enumerated are the prin-

cipal thrushes of Europe ; but there are many other

birds which have been called thrushes, among which

the dippers, the porters, and in other parts of the

world the ant-eaters, have been included. America

is, as one might readily infer from its woods, its waters,

and its great abundance of insects and other small

animals, a very favourable country for thrushes. Our
limits will admit of a notice of one or two of the

leading ones only.
MOCKING THRUSH (T. polt/glottns}. This, as its

name implies, is a bird of many tongues, and from

the readiness with which it acquires and uses them,
it is one of the most remarkable of the feathered race.

It is found both in North America and in the West

Indies, and it is a migrant ; but it has less and less of

the migratory habit in proportion as it inhabits regions
farther to the south. Indeed, it is only in the most

northerly part of its range, and during winters of more

than usual severity, that it wholly leaves the same

locality at any season of the year. The berries of the

cedars (junipers) and other evergreens which grow
so luxuriantly in the swamps of the southern parts of

the American states, together with the berries of

man}' of the bushes, both evergreen and deciduous,

which cover the less humid wastes with one con-

tinuous brush of underwood for many miles, furnish

these birds with an ample supply of food even in the

most severe weather, so that covering up by the snow
is the only thing which can completely shut up the

stores from the bird ; and in the close evergreens, on

the swamps especially, this can but rarely happen.

Accordingly, the song of this bird begins in the

southern states as early as February, even in the

warmest winters ; though it is much later in the

northern states, not before April, or even May, in

places very far north.

The nesting time, of course, varies as much, though
the nest is not begun, even in the south, before the

first of April ; and in the north, it is four or six

months later. A close and solitary bush or thicket

is preferred to any portion of the continuous wood,
and the bird does not hesitate to build in the close

vicinity of human habitations, if the best place for

its nest should happen to be there. This nest is

constructed with a good deal of care, always of vege-
table matters, and those matters vary of course with

the localities, as is the case in the nests of all birds

which nestle over a wide range of country. The

eggs are rarely more than four, and the brood are

hatched in two weeks, so that there is time for a

second brood over nearly the whole range of latitude

in which the bird is to be found ; and, as is pretty

generally the case with birds which have two broods

in close succession, the destruction of the second, if

it should occur, is followed by the production of a

third. The defence of the nest cannot be stated in

any words but those of Wilson :
"
During the period

of incubation, neither cat, dog, animal, or man can

approach the nest without being attacked. The cats,

in particular, are persecuted whenever they make

their appearance, till they are obliged to retreat ; but
the whole of his vengeance is most particularly di-

rected against that mortal enemy of his eggs and

young, the black snake. Whenever the insidious

approaches of the reptile are discovered, the male
darts upon it with the rapidity of an arrow, dexte-

rously avoiding its bite, and striking it violently and

incessantly about the head, where it is very vul-

nerable. The snake even becomes sensible of its

danger, and seeks to escape ; but the intrepid de-

fender of his young redoubles his exertions, and,
unless his antagonist be of great magnitude, often

succeeds in destroying him. All its pretended powers
of fascination avail it nothing against the vengeance
of this noble bird. As the snake's strength begins
to flag, the mocking bird seizes and lifts it up partly
from the ground, beating it with his wings ; and
when the business is completed, he returns to the

repository of his young, mounts the summit of the

bush, and pours out a torrent of song in token of

victory."
This gallant and successful defence of the nest

against foes which destroy so very many birds, and
birds of apparently far greater powers than the

mocking bird, would be a recommendation, though
the bird had no other. But the air, the action, and
the music of the bird, all tend powerfully to recom-
mend it

" The ease, elegance, and rapidity of his

movements, the animation of his eye, and the intelli-

gence he displays in listening and laying up lessons

from almost every other species of the feathered

creation within his hearing, are really surprising, and
mark the peculiarity of his genius. To those quali-
ties we may add that of a voice full, strong, and
musical, and capable of almost every modulation,
from the clear mellow tones of the wood thrush to

the savage scream of the bold eagle. In measure
and accent he faithfully follows his originals in

force and sweetness of expression he greatly improves
upon them. In his native groves, mounted on the

top of a tall bush or half-grown tree, in the dawn of

a dewy morning, while the woods are already vocal

with a multitude of warblers, his admirable song
rises pre-eminent over every competitor. The ear

can listen to his music alone, to which that of all the

others seems a mere accompaniment. Neither is

this strain altogether imitative. His own native

notes, which are easily distinguishable by such as are

well acquainted with those of our various song birds,

are bold and full, and varied seemingly beyond all

limits. They consist of short expressions of two, three,

or, at the most, five or six syllables, generally inter-

spersed with imitations, and all of them uttered with

great emphasis and rapidity, and continued, with un-

diminished ardour, for half an hour or an hour at a

time. His expanded wings and tail glistening with

white, and the buoyant gaiety of his action, arresting
the eye, as his song irresistibly does the ear, he

sweeps round with enthusiastic ecstacy he mounts
and descends as his song swells or dies away and,
as my friend Mr. Bertram expresses it, he bounds
aloft with the celerity of an arrow, as if to recover or

recal his very soul, expired in the last elevated strain."

While thus exerting himself, a bystander destitute of

sight would suppose that the whole feathered race

had assembled together on a trial of skill, each

striving to produce his utmost effect, so perfect are

the imitations. He many times deceives the sports-

man, and sends him in search of birds which are not
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perhaps within reach of him, but whose notes he

exactly imitates. Even birds themselves are fre-

quently imposed on by his admirable music, and are

decoyed by the fancied calls of their mates, or dive

with precipitation, into the depth of thickets, at the

scream of what they suppose to be the sparrow-hawk."
" In his domesticated state, when he commences his

career of song, it is impossible to stand by unin-

terested. He whistles for the dog ; Caesar starts up,

wags his tail, and runs to meet his master. He
squeaks out like a hurt chicken, and the hen hurries

about, with hanging wings and bristled feathers,

clucking to protect its injured brood. The barking
of the dog, the mewing of the cat, the creaking of a

passing wheelbarrow, follow with great truth and

rapidity. He repeats the tune taught him by his

master, though of considerable length, fully and

faithfully. He runs over the quaverings of the

canary, and the clear whistling of the Virginia night-

ing-ale, or red bird, with such superior execution and

effect, that the mortified songsters feel their own
inferiority, and become altogether silent, while he
seems to triumph in their defeat by redoubling his

exertions."

The bird is not only thus varied, superior, and free

in the performance of his music during the day, but,

when the proper circumstances stimulate him to the

task (or rather the pleasure), he is to the full as

ready to pour his song in the ear of night not that

he sings darkly, or "
in shadiest covert hid," but he

is as vigilant in the night as the day ; and the instant

that the rising moon begins to make its appearance,
the bird breaks forth into song ; and he is perhaps
the only feathered thing in the woods that specially
welcomes the queen of heaven with a song. He
does this in domestication as well as in a state of na-

ture ; for, if his cage is so placed as that he even sees

the rising moon, he begins to sing to it the moment
that it makes its appearance. These birds are of

course in great request among the keepers of cage-
birds ; and they can not only be reared from the

nest, but they will breed in confinement only, the

breeding of them is attended with a very considerable

degree of trouble, though they appear to be much
more hardy birds than the finer species of the
warblers.

It appears that this interesting thrush, which is

not persecuted like, some others, is becoming less

numerous, and more of a summer visitant in the
central states of the American union, in proportion as

those states become more thickly peopled and more

extensively cultivated. This does not seem to arise

from any dislike which the birds have to the neigh-
bourhood of man ; for, as has been noticed, they will

build in the immediate vicinity of houses. There
seems to be some change of the climate, a hotter
summer and colder winter probably, and a less pro-
ductive state of the country on the average of the

year. Something of the same kind is found in the

inferiority of the crops ; and it would not be difficult

to find an adequate cause, were that not foreign to

our subject.
The mocking thrush is about nine inches and a

half long, and thirteen inches in the extent of the

wings ; but Wilson says that the birds of the second
brood are smaller, that is, continue smaller in their

maturity than the birds of the first brood. The upper
parts are clear light grey immediately after the moult,
but change to brownish ash colour; the quill and

tail-feathers are black ; the first and second rows of

the wing-coverts have white tips ; in some males the

coverts of all the primaries are white, and in others

they are brown ; the bases of some of the primaries
are white as far as the coverts extend ; the tail is

wedge-shaped at its termination, and has the lateral

feathers white, and white tips to all the rest except
the two middle ones ; the chin is white ; the cheeks,
sides of the neck, and all the under parts, brownish
white ; the bill black above and whitish on the under

part ; the legs and feet black, and stoutly made.
The young birds have the under part spotted ; but

in the old ones the colour, though differing in dif-

ferent individuals, is entire. There is very little

external distinction between the male bird and the

female when they are mature.

THE CAT BIRD (T. llvidus). This is another

American species, and an interesting one as well as

the mocking bird, though its interest is of a very dif-

ferent character. It is a summer migrant, and moves
about the same time as the mocking bird, but it ia

much more common, and is on the increase on the

cultivated grounds, while the numbers of the other

are diminishing. They winter, in the greater part of

their numbers at least, in the southern parts of the

States, and very soon after the dead of the year they
are in motion. In Georgia they make their appear-
ance in spring, and are gradually later and later, as

the places to which they come are more northerly,
till they reach the northern states, about the middle
or the end of May. After their arrival they soon

begin the labours of the year, the nest being placed
in bushes, thickets, and trees, but not very carefully
concealed. It is formed externally with coarse vege-
table matters, and lined with finer fibres. The eggs
are four, or sometimes five, of a greenish blue, with-

out spots ; and there are generally two, and some-
times three, hatches in the course of the season.

The cat-bird is nine inches in length ; the upper
parts are dark slate-black, and the under parts rather

a paler shade of the same colour ; the vent-feathers

and under coverts of the tail are very dark red ; the

tail-feathers, the crown of the head, and the bill, are

deep black.

The reason why this species gets the vernacular
name of "cat-bird" is not any resemblance which
the bird has to a cat either in its appearance or its

habits, but wholly on account of the sound of its cry." In spring and summer," says Wilson,
" on ap-

proaching thickets of brambles, the first salutation you
receive is from a cat-bird ; and a stranger, unac-

quainted with its note, would instantly conclude that

some migrant orphan kitten had got bewildered

among the briars, and wanted assistance, so exactly
does the call of the bird resemble the cry of that

animal. Unsuspicious, and extremely familiar, he
seems less apprehensive of man than almost any
other of our summer visitants ; for, whether in the

woods or in the garden, where he frequently builds

his nest, he seldom allows yon to pass without

approaching to pay his respects in his usual way."
This bird is very common in most parts of the

United States, so much so, that there is hardly a
bush or thicket, or close array of small trees in a

garden or orchard, which is without its cat-birds.

They follow the steps of civilisation, for there are no
cat-birds observable in the western settlements ; when
these are first taken possession of all is wilderness ;

but when they have been brought to even a mode-
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rate state of culture, the birds are sure to make their

appearance. They are about the least suspicious of

all birds, and will allow very considerable liberties to

be taken with their nests without deserting them.

Some of the eggs may be taken out, or the nest

itself may be shifted to a new situation, and yet, if it

is placed so that she can see it, the female will return

to her incubation as if nothing had happened ;

whereas, if the half of this liberty were taken with

the nests of most birds, they would desert them.

Wilson tried whether they would carry their indif-

ference to circumstances to a greater length than

this. He put two half-fledged young of one nest into

another nest, in which the female was sitting upon
five eggs, to see whether she would sit while the

intruders were there ; but she ejected them from the

nest, and resumed her duty. They were not injured

by their fall, and the male bird fed them with great
attention.

Notwithstanding the obvious connection that there

is between these birds and cultivation for there is

no animal that follows the progress of culture but

what is in some way useful to the cultivator, whether

he may happen to be aware of its use or not not-

withstanding this, the cat-bird is one of those species
which meet with no protection, or even with cold

and passive neglect ; for it is one which the people
of* the States eagerly destroy, without being able to

give any reason lor their proceeding, or indeed know-

ing anything about the matter. It does not appear
that this ignorant persecution has the smallest in-

fluence upon the number of the birds ; for, in spite of

it, they are multiplying in all parts of the country,
while many of the races which do not meet with the

same annoyance are diminishing in numbers. It is

true that the birds are great plunderers of the pro-
duce of the gardens, and always ready to take the

earliest and the best. This is plain and palpable ;

and the good which the birds may do, as a set-off"

against these depredations, is by no means so appa-
rent. It is even so with our conduct towards man-

kind. He who takes to the amount of more than

twenty shillings in a dwelling-house is a thief, and in

peril of the merited gallows ; but he who has pre-
vented thousands of pounds from going to the comfort

of dwelling-houses, by standing, in one of the many
ways in which people can so stand between his fellow

creatures and the honest earning of their bread, may,
if he is rich, be the very best man in a country.
The cat-bird suffers not a little from the snakes,

which are so abundant in many parts of America.

The nest is in general near the ground, and the

snakes steal upon it and devour the contents. If the

male bird sees the snake, however, he instantly gives

battle ; and, though he is not perhaps so ardent and

determined a warrior as the mocking bird, he is very
often victorious. Considering the rapidity with which

poisonous snakes start from their coil, and the cer-

tainty with which they strike, it is astonishing how

dexterously these birds avoid the blow in their com-

bats. We believe, however, that it is only during
the breeding season that the valour of the birds is

wound up to this pitch ; and the boldness and cer-

tainty with which birds of naturally timid disposition

and harmless manners beat oft', without any formidable

arms, animals stronger than themselves, and armed

expressly for destruction, shows how much mere

energy can triumph over the most formidable mecha-

nical opposition.

WOOD THRUSH (T. melodus}. This is another
American species, partially migratory like the two

former, and nearly at the same seasons, but its ap-

pearance and locality are different. Both of the pre-

ceding on^s would be blackbirds or merles, if we were
to make the distinction pointed out by our typical
birds ; and this one would be a thrush, as it has the

under part mottled like our song thrush. This is the

song thrush of the American forests, and it is really
much more of a forest bird than those which resemble
the blackbirds ; for they are rather bush birds or

brake birds.

This species is smaller than our thrushes, though
some of the American ones are still smaller. The
length is eight inches, and the stretch of the wings
thirteen. The bill is an inch long, bent and notched
at the tip of the upper mandible, and brown save the

base of the lower mandible, and that is flesh-coloured.

The legs, which are long, are also flesh-coloured, but

a shade lighter. All the upper parts are tawny
brown, passing into reddish brown on the top of the

head, and into olive ash colour on the rump and tail ;

the chin, throat, and breast white, the last with a

tinge of buff" colour, and finely mottled with dusky
black, running in chains of spots from the gape, which
chains intersect each other on the breast and belly.
The lower belly and the vent feathers are)pure white ;

the eyes large, clear, and black, and surrounded by a

white circle, and an iris of chocolate red round the

black pupil ; the gape yellow. The male and female

birds are very like each other in appearance.
These birds range very extensively along the con-

tinent of North America, being found all the way
from the Floridas to Canada, and even to Hudson's

Bay. In the extreme north they are wholly migra-

tory, and in the south they are stationary, and the

characters are of course mixed in the middle latitudes.

These thrushes are shy and retiring birds, not often

quitting the woods, and are only solitary or in pairs.
The male bird is a pleasant songster, and continues

to sing in those gloomy states of the weather when
most other birds are mute. The song is begun early
in the morning, ceases in the heat of the day, and is

resumed again in the evening. The song is often

delivered from an elevated perch, the summit of the

tallest tree in the grove, and two of the birds so

perched will often sing with strenuous rivalry against
each other.

The nest, as in most of the thrushes, is usually
situated near the ground, in a low and sheltered situa-

tion, by the bank of a small stream where the herbage
is luxuriant ; and the nest is concealed in a thick

bush. Withered leaves form the first or basal layer
of the nest, and above these there is a frame-work of

small twigs and stems, well plastered with mud, and
last of all a lining of fine vegetable fibres. The eggs
are four in number, or more rarely five, of a pale
bluish colour without any mottlings. Berries in the

season when they are abundant, and larvae and beetles

in the summer, appear to be the principal food of

these birds.

THE ROBIN (T. migratorius). The epithet which
has been given as the specific name of this bird shows
how unwise it is to name any bird after a particular
habit ; for it is one of the least migratory of all the

thrushes of America, at least in so far as migration
in latitude is concerned. Its migration is towards

the coast in the winter, and back into the interior in

the summer, and even this applies but to a very small
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portion of the length of the United States ; for, ex-

cept in the south, numbers of the birds remain in the

coast country to breed. All along the line, however,

they collect toward the shores in great numbers when
the winter is severe.

The length of the bird is about nine inches and a

half; the bill shorter in proportion than that of the

wood thrush, and yellow ; and the feet dark brown,
with very strong black claws. The head, neck be-

hind, and tail, are black ; and the intermediate por-
tion of the upper part ash colour ; the wings black,

margined with ash ; the inner tips of the two lateral

tail leathers white. There are three small spots of

white near the eyes, and the throat, which is black in

the ground colour, is streaked with white. The upper
part of the breast is black, and the remainder of it, as

i'ar as the thighs, bright orange red. The last is the

part of the marking from which the bird gets the

popular name of the robin. Behind this reddish

colour the under part is white, varied with longitudi-
nal streaks of dusky ash colour. The females have
all the colours paler, especially the red on the breast.

The nest is built in trees and bushes ; the external

part, as in the others, plastered with mud. The eggs
are generally five, and of a fine aquamarine green,
without any markings. In summer the birds feed

chiefly upon insects and worms, and in winter upon
different kinds of berries, especially those of the poke
(phytolacca), a plant the berries of which have a rich

carmine-red juice, and the young shoots are eaten as

asparagus ; but the whole of the plant has very
active medicinal qualities, which, it is said, the berries

communicate to the flesh of the birds that feed

upon them. Otherwise the flesh of these birds is

held in high estimation, and they may be had in very
great numbers; for they extend over the whole
breadth of North America, as well as the length, and

congregate upon the low grounds when the weather
is severe.

RUST-COLOURED THIIUSH (T. rufus). This is the

largest of all the American thrushes, being nearly a
foot in length ; but it is not proportionally so well

winged as most of the others, the extent of the wings
being only about an inch and a half more than the

length. The upper parts are bright reddish brown,
with two bars of white, margined with black, on the

wings ; and the tips and inner webs of the quills

dusky. The tail is very long and broad, rounded at

the end, and of the same reddish brown as the body.
All the under parts are yellowish white, but with the

breast and the sides under the wings beautifully
marked with longitudinal rows of long and pointed
black spots. The bill short, stout, and without any
notch in the upper mandible, but the upper mandible

projecting over the tip of the lower, and having its

base bent with strong and stiff hairs ; the general
colour black, but the basal part of the lower mandible
whitish. The legs very stout, and of a brownish
ochre yellow ; the irides of the eyes bright yellow.
'I he female has less white on the wings than the

male, and the black markings on the breast and sides

less elegant and less conspicuous. In other respects
there is but little apparent difference. This is popu-
larly called the brown thrush, and also the thrusher,

though for what reason the latter name has been

given to it does not very clearly appear. The song
of this thrush is pleasant, not unlike that of the song
thrush of Europe; and the bird is rather a favourite,

though probably not upon that ground on which he
NAT. HIST. VOL. III.

is most entitled to favour. In the nesting time he
consumes a vast number of ground beetles and their

larvse, more especially those which are so destructive

to the crops by eating the roots in the ground. In

clearing away those noxious creatures he sometimes

pulls up the young plants ; and therefore, as is the

case with the rook when performing a similar service

to our fields, he is sometimes accused of injuring the

crops. The nests are formed in May, generally in

the cover of a thick bush near the ground, composed
first of sticks, then of dry leaves, and lastly of vege-
table fibres, but without any plastering of mud. The
eggs are usually five in number, of a pale bluish co-

lour, and speckled over with small spots of a rusty
brown colour. There are in general two broods in

the year. These birds are of gentle disposition, and
bear confinement tolerably well ; but, like the rest of
the class, they are seen and heard to the greatest
advantage in free nature.

SOLITARY THRUSH
( T. solilarius). This is a se-

cluded and comparatively a silent species, inhabiting
the close vegetation of some of the swamps in the
southern parts of the United States, and having little

song, being upon the whole one of the most retiring-
birds of the whole family. It is a small bird, and
has been described as the "

little thrush
"
(T. minor],

though the same name has been given to other spe-
cies. It is only seven inches in length, and ten in

the expanse of the wings. The upper parts are deep
olive brown, withoul; any markings ; the lower parts
dull white ; the ear-coverts, the throat, and the upper
part of the breast, are dull cream colour, the latter

marked with longitudinal spots of blackish brown ;

the margins of the wings paler than the rest of the

upper part, and the tips of the quills dusky ; the tail

forked, and it and its upper coverts fox colour
; the

bill black, with the exception of the basal part of the
lower mandible, which is whitish : the legs dusky ;

and the irides black. The nest is usually placed in

a tree or bush, against the upper side of a branch,
and it is very compactly formed, but without any
admixture of inud or plaster. The outside is formed
of the dried roots of grass united with smaller and
more flexible fibres, or with horse hairs if these are to
be had in the locality ; and the inside is finished
with very fine vegetable fibres. The eggs are four
or five, of a pale greenish blue colour, with blotches
of olive most numerous and conspicuous near the
thick end.

WILSON'S THRUSH (T. Wihonii). This species
was, we believe, first noticed by Wilson, and by him
called the tawny thrush, with a caution that it should
not be confounded with the tawny thrush of Pen-
nant's "

Arctic Zoology," which Wilson says is the

species which he has described as the wood thrush.
These birds appear to breed in regions farther to
the north than the United States, as they appear in

the middle states only in the autumn, and again in

the spring. The length is about ten inches, and the
stretch of the wings a foot. The upper parts are

tawny brown, and the under parts white, with a tinge
of ash colour where they meet on the sides of the
lower part of the breast and under the wings. The
upper part of the breasl. and the throat are dull cream
colour, but the chin is white; the breast marked with

pointed spots of brown ; the shafts of the tail-feathers

projecting beyond the webs ; the bill black, with the

xception of the base of the lower mandible, which is

flesh-coloured; the angles of the gape vellow ; the

EEE
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eye large and dark, inclosed in a narrow ring of

white ; the legs long and slender, and of a pale brown
colour.

Such are brief notices of the principal thrushes of

Europe and North America. There are other spe-
cies or varieties in both of these parts of the world ;

and there are very many in other parts, of which our

limits will not allow us to take notice. Viewed as a

family, they are indeed one of the most numerous in

the whole class ; and, though not gaudy, they are in

general handsome birds, pleasant singers, and valuable

as food.

THUJA (Linnaeus). A genus of ornamental ever-

green trees, mostly natives of America and the north-

eastern parts of Asia. The flowers are monoecious,

and the genus belongs to Crudfera. The arbor

vitae is a well-known plant, being common in every

shrubbery. The hardy species are raised from seeds,

and the greenhouse ones from cuttings.
THUNBERGIA (Linnaeus). A genus of highly

ornamental climbing shrubs, mostly natives of the

East. The flowers are didynamous, and belong to

AcanthacecB. They are almost ever-flowering plants,

produce seeds freely, and if not, are easily propagated

by cuttings.
THYMEL^EA. A natural order, containing

eleven genera, and above one hundred species.

They are shrubs or trees, very rarely herbs, with

joint less branches, sometimes spiny, and the bark

tenacious. The leaves are alternate, simple, entire,

and without stipules. The flowers are regular, and
for the most part collected into axillary or terminal

spikes or bunches, though sometimes solitary. The

perianth is single, tubular, coloured, with a cleft limb,

and the lobes imbricate on aestivation ; stamens defi-

nite and peregynous, with two-celled anthers opening

lengthwise, laterally or centrally ; the germen is free,

simple, one-celled and one-seeded. The wood of

some of the genera is remarkably soft, and the fibres

so tenacious as to be easily separable, appearing like

ribbons of fine lace. The fibres of Lagetta and Direct

are capable of being made into cordage. The genera

comprised in this order are the following, viz. :

Direct, Lagetta, Daphne, Gnidia, Lachncea, Pas&erina,

Stellera, Dais, Struthiola, Pimelea, and Trophis.
THYMUS (Linnaeus). A genus of undershrubs,

some of which are cultivated as pot and medicinal

herbs. The genus belongs to Labiatce, and are

universally distributed over the northern hemisphere.
The powerful scent of thyme, and the essential oil

extracted from it, renders it a useful plant, whether

wild or cultivated.

THYSANOTUS (Dr. R. Brown). A genus of

tuberous-rooted herbs, natives of Australia. The
flowers are blue, finely fringed, and hexandrous, and

belong to the order AsphodelecE. The species, of

which there are four already described, grow freely
in a mixture of sandy loam and moor-earth, and are

increased by division or by seeds.

THYSANURA (Leach ; THYSAKOURES, La-

treille). An order of apterous hexapod insects, be-

longing to the class Ametabola of MacLeay, and

distinguished by the more or less cylindric form of

the body, provided with only six legs, and destitute

of wings, which undergo no other change than an

increase of 'size, and furnished on the under side ol

the body, at the sides or the extremity, with peculiar

organs of motion, consisting, in the family Lepismidee,
of a double series of moveable appendages like false

egs, terminated by articulated setae, and in the

Podurulce of an elongated appendage furcate at the

xtremity, and applied, when at rest, along the under
side of the body. These insects are of small size, and

very active, the appendages on the under side of the

abdomen enabling them to perform long leaps. They
are chiefly found in damp situations under stones,

moss, &c. They have been much neglected by
naturalists ; but a valuable memoir is published in

the first volume of the Transactions of the Entomo-

ogical Society of London, upon the Irish species, by
R. Templeton, accompanied with beautiful figures.
Some of the species, however, appear to us to be
established upon insects in the larva state.

These insects are very interesting, not only on
account of their position amongst annulose animals

(being regarded by Latreille and Leach as true

insects, and by MacLeay as belonging to a distinct

class, Ametabola], but also from the modifications in the

structure of the mouth ; some of the species possess-

ing a development of the trophi as great as in the

most perfectly mandibulated insects ; whilst in others

the mouth is so obscurely organised, that neither

Latreille, Savigny, nor Templeton, have been able to

trace its formation. In some species the eyes are

merely rudimental ocelli, but in others they are per-

fectly reticulated. We may also specially notice the

beautiful scales with which the body is covered, and
the apparent want of spiracles along the sides of the

body, and which Latreille, notwithstanding a very
minute examination, was unable to discover. M.
Guerin has, however, very recently presented to the

French Academic des Sciences a memoir, in which
he announces the existence of bronchias in one of the

species of this order. They are placed under the

abdominal segments, and by the side of those ap-

pendages which are compared to the false legs of the

Crustacea. They are inclosed in little membranous

bags of a similar organisation to those of the respi-

ratory organs of a great number of the inferior

Crustacea. This discovery of bronchiae in these

insects appears important in various respects, and
more especially because it establishes a link between

two classes hitherto regarded as certainly separate
as regards their mode of respiration.
TICK. The species of insects of which the genus

Ixodes is composed are thus named. They are of

small size, and belong to the class Arachnida, and

order Monomerosomata or Acari. The body is swollen

and leathery, having on the upper side, in front, a

scaly plate. The head is small, and furnished with a

powerful rostrum composed of two retroserrated

plates, which the insect inserts into the flesh of dogs
and other animals upon which it is parasitic, and

upon whose blood it subsists. The palpi are articu-

lated, and enclose the sucker. In the West Indies

(hey attack the horse and ass in such quantities, that

it is the usual practice to have these animals fetched

up from grass once a-week to be " ticked." They
especially attach themselves at the base of the ear,

and, if neglected, will sometimes become so numerous

that the animal loses all power of raising its ears at

will. Their powers of reproduction are so great that

the animals attacked sometimes sink under their

attacks.

The typical species is the Ixodes ricinus (Acarus

ricinus, Linnaeus), which is parasitic on the dog. It

is serviceable to anoint the infested parts with oil or

soft soap. The species of this genus require a more
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minute examination than has hitherto been given to

them. There is'an interesting memoir upon their

curious mode of ovi position contained in the last

part of the Annales de la Societe Entornologique de

France.

TIGRIDIA (Jacquin). A genus of bulbs, natives

of Mexico, bearing remarkably curious, though fugi-

tive, flowers, belonging to the class Monadelphia of

Linnaeus, and to the natural order Iridacece. The

plants flower well in the open air ; and, as soon as the

flowering is over, the bulbs must be taken out of the

ground, and hung up in a dry warm room all winter,
and replanted in spring, when all danger of frost is

over.

TILIA (Linnaeus). A genus of deciduous timber

trees, commonly called the lime or linden-tree. The
flowers are polyandrous, and the genus ranges among
the order to which it gives a title, viz. :

TILLIACE/E. A natural order, containing twelve

genera and above seventy-seven species. The order

consists of trees, shrubs, and many worthless herbs,
none of which are remarkable for the beauty of their

flowers, though some are fragrant. The lime is a

forest-tree ; and Sparrmannia and Entclea, as green-
house plants, are amongst the most conspicuous in

the order. In general the leaves are simple, alter-

nate, and with deciduous stipules. The inflorescence

is axillary or terminal, racemose or paniculate, seldom

solitary, and the flowers are regular and united. The

calyx is formed of four or ri ve sepals, free or connate,
and valvate in aestivation. The petals are equal in

number to the sepals, and alternate with them, com-
bined at the base, or free. The stamens are indefi-

nite and distinct, filaments often sterile, anthers two-

celled, and opening lengthwise. The gerrnen is

formed of from two to ten carpels. The style, when

present, either free or united, and with the stigmas

equal in number to the carpels. The fruit is dry, or

like berries, of several cells, or by abortion one-celled.

The bark of most of these plants is tough and strong,

easily separable into layers, and from which mats,

baskets, and cords are made. Lime-trees grow to a

very large size ; the timber is light, soft, smooth,

close-grained, and not liable to be worm-eaten, and
therefore fit for carvers and toymen. The flowers

are the resort of bees, and the honey extracted is

highly esteemed, and called Kowno honey. It is

propagated by layers, cuttings, and seeds.

TILLANDSIA (Linnaeus). A genus of rigid-
leaved herbs, natives of the warmer parts of the tropics.
The flowers are hexandrous, and the genus belongs
to BromeliacecB. They are easily grown in the stove,
and increase themselves bv suckers.

TILLID/E (Leach). "See CLKRID*.
TILLUS (Olivier). A genus of coleopterous in-

sects, belonging to the family Clcridce, having the an-

tennae terminated by a serrated mass, the last joint of

the labial palpi large and securiform, and the third

and fourth joints of the tarsi dilated. The species
are not numerous, and are found on the trunks of old

trees, or in decaying stumps. There are three British

species, the type being the Ckrysomela clongata of

{Linnaeus.

TIN. A mineral known and employed for useful

purposes from the remotest ages. Tin was in com-
mon use in the time of Moses, and was obtained at a

very early period from Spain and Britain by the

Phoenicians. The native oxide is the principal ore

of tin, and the metal is obtained by heating it to red-

ness with charcoal. It is found in abundance in

Cornwall, Spain, and Saxony, as well as in the East
Indies and South America. Its primitive crystal is

an obtuse octohedron, of which the modifications are

extremely numerous. It may be proper to add, that,
in some of the valleys of Cornwall, tin is found in

rounded nodules, mixed with pebbles and fragments
of rock.

TINEIDJ2 (Stephens; PHALJENA TINEA p.,

Linnceus), A very numerous family of lepidopterous
insects, having the wings more or less convoluted
when at rest ; the palpi generally four in number,
the maxillary pair being often exposed and very dis-

tinct ; the front of the head is clothed with long and
erect scales forming a kind of crest ; the antennas
often ciliated internally, and never exceeding the

body in length ; the usual colour of the upper wings
being rather sombre, white, ochre or buff' being the
most prevalent colours, metallic tints being seldom
found amongst them ; the posterior wings are gene-
rally plain. Such are the characters by which Mr.

Stephens separates a portion of the Linnaean Tmeae
from the Yponomeulidte , amongst which latter are

placed the Japan moths with long horns (Adel<B\ and

many minute and splendid species ornamented with
metallic markings. But the study of the minute

Lepidoptera, as regards the relations of the different

groups, may be said to be yet in its infancy. It is

true that the figures of many species have been pub-
lished, in which the markings of the wings are accu-

rately displayed ; but the real structure of the insect

in its various details, as the position of the wing-
nerves, the antennae, parts of the mouth, legs, c. ;

but, above all, the transformations of the different

species, have been so much neglected, that it is im-

possible to construct at present any thing like a true

classification of these tribes ; and hence it is that we
find in the works of Curtis and Stephens the greatest

disagreement, not only as respects the outlines of the

families, but even of the genera. In this case, there-

fore, it would be useless to give a list of the genera.
It will be sufficient to mention that the most con-

spicuous genera placed in the family by Stephens,
are Gallcria, Fabricius ; Ilithyia, Latreillc ; Phycita,
Curtis; (Pltyc'is, Fabricius, &c.); Crambus, Fabricius;

Yptolophutt Fabricius ; Lampronia, Stephens ; Gracil-

laria, Haworth; and Tinea. Some of these have been

already noticed under their respective names. The
typical genus Tinea, as restricted by Stephens and
Curtis, comprises the species generally known under
the name of clothes'-moths, which have the head

very woolly, or rather furnished with a crest of elon-

gated erect scales ; the wings incumbent in repose
and glossy ; the maxillary palpi are as long as the

maxillae ; the larvae of these insects are very de-

structive to woollen cloths, feathers, furs, &c., which

they feed upon, making cases of these materials in

which they reside. Amongst the species of this genus
(which comprises fifteen British species), the Tinea

tapetzella, vcstianella, pcllionella, and destructor, are

the most obnoxious. The proceedings of these larvae

in the construction of their tube-like abodes have
been detailed by Reaumur and others, and which
are made closely to fit the body of the caterpillar,
and are enlarged from time to time according to its

growth. This is effected by adding to its length bits

of materials upon which it feeds, so that by causing
it to feed upon stuffs of different colours, its case

assumes the appearance of a Scotch plaid, as well as

E E E2
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by also widening it by partially slitting the case on

the two opposite sides, and then adroitly introducing
between them two pieces of the requisite size. The

following practical observations are from the valuable

work of Mr. Curtis :

" Wherever these insects take

possession, the only chance is to discard every thing

composed of wool or hair if possible ; and those things

that are indispensable should be constantly used, or

continually brushed and exposed to the light and air.

All mattresses, paillasses, and sofa-cushions should be

knotted with leather, not wool ; and carpets ought to

be cut out where book-cases and heavy furniture

stand, so that the edges may be frequently turned up
to be well brushed where there is no traffic. Moreen
curtains and bed-hangings are very soon attacked if

the room be shut up and darkened, and may be

greatly injured in a few weeks. Light, the clothes-

brush, and the cane are, I believe, the easiest and

best remedies against the moth. It is astonishing

how soon a house may be infested, for a few old

birds'-iiests, and even the cocoons of moths in the

garden, will enable them to feed and propagate ; when
a female moth finding her way into the house, a colony
is soon established, that it is very difficult to extirpate.

I have been compelled to forego having carpets in

my chambers from the devastations these little ani-

mals made ; they were revelling in multitudes under

my feet in the day, and flying about my candles by

night ; and I lately found that myriads had esta-

blished themselves under the sofa-covers, where they
luxuriated on the worsted knots that held the cushions

together ; they even attacked the small portion of

feather on my pens, and my painting-brushes were

frequently eaten up by them. This, however, I soon

remedied by dipping them into spirits of turpentine,
which is certain death to all insects. Cushions, &c.

that are infested, may be cured by moderate baking.
I have observed when any clothes have been attacked,

that the moths invariably prefer the black suits
;
and

so 'rapid are their operations, that I have found a

caterpillar half grown on removing a coat which I had

worn a fortnight before."

Mr. Waterton, whose observations as a practical

naturalist are allowed on all hands, strongly advocates

the constant use ofcorrosive sublimate dissolved in alco-

hol, as a perfect preservative against the attacks of in-

sects when applied to the skins of birds, quadrupeds,
wood, clothes, hats, the lining of carriages, furs, and

ornamental feathers.

TINGIS (Fabricius). A genus of hemipterous
insects, belonging to the family Cinnecidae, and distin-

guished from the restricted genus Cimcx by having
the antennae terminated by an enlarged joint, the

third joint being longer than the rest ; the legs are

simple, and the wings and wing-cases of ordinary size ;

the latter are, however, often homogeneous, and not

divided intocorium and membrane, as in the majority
of the Linnaean Cimiccs. The species are numerous.

They reside upon plant?, puncturing the leaves of the

flowers, and causing them to produce a kind of gall.

TTPULID.E (Leach ; TiPULAni^:, Latreille).
A very extensive family of dipterous insects, belong-

ing to the section Nemocera, having the sucker or

proboscis short, and terminated by two large fleshy

lips or beak-shaped, but perpendicular or bent beneath

the breast. It contains only a pair of lancets, being
in this respect very deficient in comparison with the

allied family Culicida;. The palpi are either turner

back, or are occasionally bent forwards ; but in the

alter case these organs are short, and only one or

wo-jointed.
This family corresponds with the genus Tipula of

Linnams, and, since the time of that author, has so
much increased in extent, that it has become neces-

sary to introduce a great number of sub-divisions and
enera, exhibiting great diversity of structure, although

referable to a single type, which is chiefly charac-

terised by the formation of the proboscis, which, with
a very few exceptions, is an instrument incapable of

inflicting that severe pain which follows the bite of

the common gnat, which is the type of the adjacent

family Culicidce; and fitted only to suck up fluids from
the surface of bodies, without the power of piercing
the slenderest pellicle ; a peculiarity of organisation

dependent upon the slight avidity for food manifested

by the Tipulida; when arrived at the perfect stale.

The diversity of form exhibited by so numerous
a tribe of insects is especially observed to prevail in

the antenna?, the disposition of the nerves of the

wings, the form of the head, palpi, eyes, ocelli, and

abdomen, as well as in the length of the legs. The
tribes which' are consequently established upon
these modifications are conformed to the different

modes of life of the larvae, and the names which have
been given to them, indicate these differences. There
is generally a strong analogy between the characters

of the perfect insect and its mode of life in the larva

state. For example, the plumose antennae are found
in those Tipu/idte, of which the larvae are aquatic

(see CHIRONOMUS), whilst elongated trochanters are

found in those species which, whilst larvae, were resi-

dents in fungi.
This family is divisible into the following divisions

or sub-families :

1. Chironomides (Tipules culiciformes, Latreille).
Male antennae plumose, larvae aquatic.

2. Tipulides ( Tipules terricoles, Latreille). An-
tennae not feathered ; head produced into a
muzzle ; ocelli none ; larvae terrestrial.

3. Mycetophilides (Tipulcs fungicoles, Latreille).
Head not produced into a muzzle ; ocelli two
or three; trochanters elongated; tibiae strongly

spurred ; larvae fungivorous.
4. Cccidomyidcs(TipulcsgaUicoles,\sa.lre\\\R). Head

not produced into a muzzle ; ocelli none ;

trochanters of ordinary length ; antennae mo-
niliform ; larvae gallivorous.

5. Bibionides ( Tipules florales , Latreille). An-
tennae short, perfoliated, generally with fewer

than twelve joints ; legs of ordinary length ;

larvae often residing in rotten dung and other

vegetable debris.

The chief genera comprised in the sub-family Tipu-
lides are : Ctenophora, Pedicia, Tipula, Niphrotoma,

Rhipidia, Lasioptera, Limnobia, and Trichocera. The

typical genus Tipula is distinguished by having the

antenna? thirteen jointed, nearly setaceous and simple,
with the joints cylindrical ; the legs are long, and the

muzzle is moderately long and narrow. The species
of this genus are numerous, and are well known under

the names of crane-flies, Harry long-legs, &c. Many
of them are very common, especially in moist mea-

dows, where they may be seen rising in swarms at

every step, their legs serving them as stilts amongst
thj long grass. The females deposit their eggs in

the earth, introducing them to a short depth by the

assistance of the horny and sharpened ovipositor at

the extremity of the body. The caterpillars are fleshy
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footless grubs, which, as soon as born, attack the roots

of grass or other plants in the situation where they
are produced, and in a short time the plant droops
and withers for lack of nourishment. When, as is

occasionally the case, these larvae are numerous, it

may be well conceived that they are capable of doing
much mischief.

Reaumur is indeed of opinion that the only food
of the Iarva3 is the rich black mould in which they
are found

; but from the details given by other writers,

it is evident that they feed upon the roots of plants,

corns, and grass ; and Kirby and Spence state that

on turning up a square foot of dead turf two hundred
and ten grubs were found beneath it.

There are nearly fifty British species of this genus.
The most obnoxious being t Tipula oleracea and
T, cornicina, the first of which may be considered as

the type of the genus. It is extremely abundant.

TIT, or TITMOUSE (Pants). A genus, or perhaps
more correctly a little group, of conirostral birds, of

the great passerine order in Cuvier's system. The
characters of the genus are : the bill slender, short,

conical, straight, of great strength and power for its

size, covered with a few short hairs at the base, and

with the nostrils nearly hidden under the leathers ;

the feet very stout, with three toes to the front and

one to the rear, the latter with the claw peculiarly

strong and crooked, and all the toes quite free to their

bases ; the first quill of the wing is of mean length,
or so very short as to be little else than rudimental,

the second considerably shorter than the third, which
is the largest in the wing. These are little birds,

but they are birds of the most energetic disposition,
and the most active habits ; they are brisk, coura-

geous, crafty, hardy, very pugnacious, and even

ferocious ; but these qualities are compensated by
the smartness of their appearance, and the services

they render to cultivators, more especially the culti-

vators of fruit trees. Notwithstanding their pugna-
cious dispositions, they are in so far social birds that

they are generally seen in small parties. They are

capable of enduring all climates, and of braving every
state of the weather ; and their muscular power, both

in the way of action and of endurance, is greater than

that of any other little birds, being well adapted to

their bold and daring spirit.

We might naturally conclude that all this energy
and power are not given them without an adequate

purpose ; and accordingly the office which they spe-

cially perform in nature, is one where the greatest

energy and strength, combined with lightness of

body, are required. Their chief office is to find and

pick out from their hiding places in the bark, and

especially the buds of trees, those insects and larvae

which no other birds can discover, or at all events

capture. The lightness of their bodies, the rapidity
of their motions, the astonishingly firm clutch which

they can take with their feet, their keen and almost

microscopic vision, and the readiness, smallness, and
firmness of their bills, fit them admirably for the

office. To see one of them reconnoitring a tree is

quite a treat ; it gets from bud to bud, one hardly
knows how, for though we must suppose, from the

analogy, that it can be done only on the wing, yet it

is so momentary in the whole performance that the

wings are not seen to move. The bird is clinging to

one twig this instant, and in another instant it is

clinging to another, but how the transition is made
there is no time for observing ; thus, the way in which

it may come to the branch is a matter of no conse-

quence, in so far as the sure footing of the bird is

concerned. Upwards, downwards, latterly, outwards,
or inwards, all are the same to the tit, for it never
misses its clutch, and the position in which it may
hang to the twig, or whether it hangs by one foot or

by both, seems to be a matter of perfect indifference.

Wherever the feet touches it is sure to gain a firm

hold, and the instant that the foot is detached the

wings are ready to receive the bird, whether the

detaching be the result of intention or of accident.

Thus they are enabled to clear of their insect de-

stroyers those tips of the slender sprays which no
other birds can command, and where yet the depre-
dations of the insect are the most destructive ; as per-

petrated there, they stop the leading shoots, and

destroy the symmetry of the tree. The services

which these birds render in this way are very great,
but they are performed with so much celerity that

they do not appear in their full amount to our com-

paratively close and dull observation.. Our incapaciiy
of fully observing and appreciating them does not,

however, in the least detract from the real value of

the birds.

In their resources in the way of provisions, these

birds are as remarkable as in the rest of their eco-

nomy ; though, when these are to be had, they prefer
insects and their larvre to every other kind of food,

yet when the annual supply of these is over and it

is sooner over with them, as their business is chiefly
with buds, and ceases when the shoots have acquired
a certain degree of length they have recourse to

the farinaceous and oily seeds of vegetables, and they
do not scruple to eat carrion if it comes in their way.
They also stand accused of visiting the nests of other

birds in the absence of the parents, and punching
open the heads of the young and eating the contents.

They are said to do the same to any sickly bird that

may come in their way ; but perhaps their doings in

this respect may be a good deal exaggerated.
In the construction of their own nests they display

a great deal of labour, and often not a little of inge-

nuity. The different species, and especially some of

the sections into which the genus has been parted,
differ much in this respect. Some build about the

most elaborate structures that are to be met with

among birds, an instance of which will be found de-

scribed at length by referring to the article BOTTLE-

TIT, in the first volume of this work. Others form

pendent nests at the end of the slender twigs which

hang over streams and ponds ; and many build in

the holes of old trees ; but wherever the nest is

placed, it is always concealed or secured with great
care, and rendered peculiarly warm and comfortable

for the young ; and all of them have more numerous
broods than almost any other birds of the order.

Thus we find that their powers of reproduction, as

well as those of endurance, are suited to the very
laborious office which they have to perform in the

economy of nature.

Cuvier divides them into three sections or sub-

genera : first, the pari, or tits properly so called ;

secondly, those which have been called bearded-tits,

from the mustachios which are at the angle of the

gape ; and thirdly, those which have been called

pendulous tits, from the fact of their suspending their

nests from the ends of twigs. Some further divi-

sions have been made by others, but they are of too

minute a character for popular notice. See the
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articles BEARDED-REED BIRD, BLUE-TIT, and BOTTLE-
TIT.

The tits properly so called have the characters

which have been mentioned as denoting the genus,
GREAT TIT (P. major"). This is a small bird,

though a great one among tits. The general colour

of the upper part is olive green, and that of the under

part yellowish. The top of the head is black, marked
off by bands of white along the temples, and the

upper neck is yellowish. It is about five inches and
three quarters in length, and eight inches and a third

in the expanse of the wings. It is a very common
bird in most parts of the eastern continent, migrant
in the extreme north, and moving from the woods to the

neighbourhood of houses in winter in the middle lati-

tudes ; but in most places it is a stationary bird, or, at

all events, one which does not move far in latitude,

though it may occupy different kinds of surfaces at

different seasons of the year. They are most active

birds, clearing the trees of insects with great dexte-

rity. They are also bee-eaters, and rather injurious
in situations where hives are numerous. They eat

nuts, beech-mast, and other oily fruits, and they hold

a nut very neatly in their claws, while with the bill

they punch a hole in the shell, and very speedily ex-

tract the kernel. The nest is constructed of moss

externally, and lined with down, feathers, or other

soft matters ; and the birds always prefer a hole of a

tree, a wall, or some other substantial cover and con-

cealment. The eggs vary in number ; sometimes

they are not more than six, but they are more fre-

quently as many as ten or twelve. The young are

produced in a very immature state, and quite blind,

in which condition they remain for a few days ; but

they grow rapidly, and in about two weeks after

coming out of the shell they are able to take to the

wing. The young keep in company with each other

during the remainder of the year in which they are

produced ; and they arrive at their full size when
about six months old. They have nothing that can

be called a song. In the pairing time their chirp is

not unpleasant ; but at other seasons it is rough and

grating, something like the crushing of a cinder under

the foot. This bird, not having any musical powers,
need not be confined in a cage as a songster, and its

pugnacious disposition makes it a very unsafe com-

panion for song birds ; but, if in a cage by itself, it

may be taught some amusing tricks.

COLE-TIT (P. ater). This is a much smaller bird

han the former, being not much more than a quarter
of an ounce in weight, while the great tit weighs
about an ounce and a quarter. This one has the

head black, the hind head white, and the rest of the

upper part ash colour ; the white extends some dis-

tance down the breast, and passes into yellowish
white on the rest of the under part. The nest is

always placed in concealment, and carefully made.
A hollow of a tree, and the thickly matted herbage at

the base of a young pine, or even close furze or broom,
affords it not an unappropriate locality. The eggs

vary from six to ten or twelve, but rarely the latter

number. They are of a pure white colour, delicately

spotted with rusted red. It is more of a forest bird

than the great tit, and seldom comes to the vicinity
of houses unless in very severe weather. Its usual

food is insects and their larvae ; and in the winter

season it hunts the crevices of the bark and the hy-
bernacula of buds, for any insects, larvae, or pupae,
that may be lurking there. Small as it is, it is very

hardy and very generally distributed, being met with

in the whole range of the eastern continent, from

Lapland to the Cape of Good Hope. It is not, how-

ever, so generally seen, as the great tit or the blue ;

but that is as much owing to the peculiarity of its

haunts as to the absolute inferiority of its numbers.

It is a very wary little creature, and as it runs on the

bark of trees with nearly the same celerity as the

creepers, and runs in any direction, the sight which
can be had of it is very momentary. With the ex-

ception of the long-tailed one (see BOTTLE-TIT), it is

the smallest of all the British species.
THE MARSH TIT (P. palustris) is also a small spe-

cies, though nearly one half heavier than the cole-tit.

Its colours are similar ; that is to say, the head is

black, and the general tint of the rest of the upper
plumage greyish. The back wants the greenish tinge
which it has in the preceding species, and the head is

not so black. The whole plumage is also less glossy.

Though called the marsh tit, this cannot be considered

as a marsh bird in the proper sense of the word, as it

is not found in the fens, or actually feeding or living
over the water in any situation. But it is fond of

humid places which have a tangled vegetation of

brakes and osier beds, and the stumps of old willows,

alders, and other trees that like marshy places, but

not absolutely the marshes themselves. It is a hid-

ling bird, and not very often seen in
proportion

to

its actual numbers. The nest is usually in the hol-

low of the stump of an old tree ; and on this account

osier plantations and oak copses which are cut for bark,

and both of which are usually near the banks of streams,

are favourable nesting places for this tit ; but if these

are not to be had, it seeks the cover of a brake or

bush, or the thick underwood at the root of a tree.

The nest is formed of moss, lined with softer matters,

such as the down of the willow. The eggs are about

the same in number as those of the cole-tit, and not

very different from them in appearance, only they
are a little larger in size, and rather more speckled
about the thick ends. In summer the marsh tits con-

sume great numbers of flies, bees, wasps, moths, and
all the winged insects which are found in their loca-

lities. In winter that supply fails, and they are obliged
to shift their ground. They do not frequent the

trunks and branches of high trees so much as the

other tits ; but rather eat the ends of the larger Com-

posite, many of which are sweet, and contain a great

quantity of nutritious matter in a very small compass.
In extreme cases they approach houses and farm-

yards, and readily eat any garbage that comes in

their way. They are not so gay in their plumage,
nor so active in their conduct, as the great tits, and

especially not as the blue ones, but still they are lively
birds.

THE CRESTED TIT (P. cristatui) is a woodland

species, most abundant in the cold latitudes and in

upland places ; it prefers the pine forests, and

especially the junipers, and other close evergreens of

more lowly growth, to the tall pines and spruces. It

is exceedingly rare as a British bird, if it be any thing
more than an accidental straggler. The upper parts
are reddish-brown ash ; the cheeks and sides of the

neck are whitish ; and the feathers on the top of the

head stand up and form a sort of crest of a pyramidal

shape, of which the individual feathers are black with

white borders, which gives it altogether a hoary ap-

pearance. There is also a streak of black along the

temple, and a black collar on the neck. The under
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parts are reddish white, and the bill and feet lead

colour. The length of this bird is about four inches

and a half. It rarely quits its habitation among the

close evergreens, even in the severest weather ; for

such places afford shelter at all times, and very gene-

rally food. The nests are in holes of trees, or other

Concealments, and not unfrequently in the deserted

nests of other birds which build earlier in the season ;

but those they line arid trim up, so as to give them
that compactness and warmth which are characteris-

tic of the nests of this family. Their eggs are ten or

twelve in number, of a white colour, with small spots
of dull red.

There are very many other species in all the three

great divisions of the eastern continent, in Australia,

in New Zealand, and in America ; but they are not

found in the very warmest and richer parts, as in cen-

tral America and the Oriental Isles.

The " bearded reed-bird," already referred to, will

serve as a specimen of Cuvier's Moustache, and indeed

it is the only one that can be given, being the unique

species of the division as far as is hitherto known.
It reflects much credit upon the acumen of the great
naturalist of France, that he should have separated
this bird from the tits upon the ground of its organi-
sation alone, and that this should be completely
borne out by the habits of the bird, now that these

have been ascertained with tolerable accuracy. His

division Ramiz contains two species of which the

nests are peculiar ; one of them, a native of the south

of Europe, and the other of the south of Africa ; and
it might not perhaps be amiss to give them the old

specific name of the first of these, Pendulinus, as a

generic one.

Pendulinus Narbonensis. This bird, to which some
have given the very inappropriate name of the
" mountain titmouse," is a marsh bird, frequenting
the marshy batiks of streams and pools, generally in

lonely and desolate places where its haunts are not

liable to be visited. It skulks about in a very wary
manner, and is not often seen, and very seldom

caught. It is met with in the south of France, in

Italy, in the valley of the Danube, in the marshy
parts of the south of Russia, and in Siberia. The

upper parts are reddish grey ; the nape and top of

the head ash ; the forehead and head as far as the eyes,
and also the ear-coverts, black ; the rump ash colour ;

the quills and tail-feathers blackish, margined with

whitish red, and tipped with white ; the throat white
;

and the rest of the under part white, with a rosy

tinge. The bill is black, straight, rather long, and

very finely pointed ; for which we shall see that the

bird has use, besides the capture of its food.

We mentioned that these birds inhabit marshy
places, and they always have their nest at the end of

a flexible twig pendulous over the water, by which
means it is perfectly secure from reptiles. The chief

material which they use is vegetable down, obtained

from the willow, the poplar, from dandelion, thistles,

and a variety of other plants which grow near the

streams ; this they weave into a frame or basket work
of long, tough, and slender fibres, till it has the ap-

pearance and consistency of a piece of felt. It is

closed above and firmly fastened to the twig by strong
but flexible fibres, and they line the inside with a

coating of the finest and softest down, so that the

nest is as warm and comfortable as if it were lined

with fur. The shape varies in different nests, and of

course sometimes one kind of down predominates,

and sometimes another ; but the fabric is always the

same. The lateral opening by which the birds enter

is toward the water ; and it often has a ledge or rim

upon which they can alight, and feed the young after

they break the shell, without actually entering the

nest. The eggs are usually about six in number, of

a white colour, with obscure spots of red. The birds

are as attentive to the feeding of their young as they
are to the construction of their pendent cradles ; and
there are indeed very few birds which have more
labour in preparing for and rearing their progeny, and
none that perform the work in a more elegant man-
ner. We admire the nest of the heath-tit, and it is

really a very pretty structure ; but it is a fixed nest,

and that of these birds is wholly at the mercy of the

winds, and the flexible twig to which it is suspended
contributes not a little to the safety of the fabric, and

the comfort of the young birds while they are in it.

The birds themselves are, as we have said, but seldom

seen ; but the nests are met with in considerable

numbers, and command the admiration of the rustics.

It is probable that the nests last for several years,
with very little repair ; and instances have been found

of other birds hatching in them at a very late period
of the year. The people of some of the wild parts,

who are not a little prone to superstition, have a very

strong impression of the protective virtues of these

nests, for they hang them up over the doors of the

cottages, quite sure in their own minds that, while

the nest is there, the dwelling and its inmates are

quite safe from the stroke of the lightning. Some
have given it as their opinion that the first nest which

a pair of these birds build is but a flimsy fabric, though
even then it stands the weather ; but that in succeed-

ing years they give it an additional layer of materials

on the outside, firmly incorporated with the former.

This, however, wants confirmation.

P. Capcnsis. This, as the name indicates, is a

native of Southern Africa. It is about five inches in

length. The upper part greyish ash ; the quills black

with whitish margins ; and the tail black on the upper
surface, and white on the under. The under parts

are bright ash colour, and the bill and feet black.

Although the country which this bird inhabits differs

a good deal from that inhabited by the preceding

species, the mode of constructing the nest is very

nearly the same ; and indeed it is, in some respects, a

more curious nest than the other. The principal
material used for the fabric is the down of plants, as

well as in the other ; and the down of some of the Sta-

pelidfE, which are so abundant in Southern Africa, is

that which presents itself most readily. The principal
nest is for the female and the eggs, but there is a

separate and smaller apartment, which is entered by
a tubular porch ; and this serves as a lodging for the

male, while the female is occupied in the duty of

nidincation. Both birds assist in constructing the

nest, and both share in the protection it affords.

TODY (Todus). A genus, or rather small group,
of syndactylic birds, which have sometimes been con-

founded with the fly-catchers and fly-hunters, from

both of which, however, they are quite distinct. The
birds which they most nearly resemble are the king-
fishers ; and, though the habits are not the same,

they may be said to hold among American birds

(to the tropical parts of which continent they are

confined), the same place that the kingfishers hold in

the ornithology of the eastern continent.

They have the bill large, depressed, obtuse at the
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tip ;'
rthe tarsi rather long ; three toes to the front

and one to the rear, the inner front toe united to the

middle one as far as the second articulation, and the

external as far as the third ; the wings short and
rounded. They nestle on the ground near the

water, and have the nest under a projecting bank,
so formed that it is protected from the rain. It is

composed of a few straws and stalks, lined with downy
matters. The eggs are four or five in number, of a

grey colour, spotted with brown. The female bird

sits with great constancy, and the male is assiduous

in supplying her wants, and in feeding the young
when they appear. In the pairing time the male has
an agreeable little song, and the female often repeats
a sort of call-note ; but at other times they are re-

markable for their taciturnity. They are very pretty
little birds, feeding upon insects, and perfectly inoffen-

sive in their manners. Though their wings are short,
their flight is rapid and straight forward. They are

perched sometimes in trees and bushes, and sometimes
on stones and elevated points of the earth ; but their

colour is so like that of the bright green trees, that

they are seen only in the latter situations. There is

only one determined species
GREEN TODY (T. viridis). The upper parts are

altogether of a most brilliant green colour ; the fore-

head is yellowish-green ; the quills and tail-feathers

brown, with green borders ; the throat and fore-neck

are of a bright red, with a gloss of bright orange, and
the extremity of each feather fringed with white ;

there are white feathers at the angles of the gape,
which extend toward the ear-coverts, where they
rise into a tuft of pure aquamarine blue. The under

part of the body is whitish, passing into bright rose-

colour on the flanks ; and the under coverts of the

tail are greenish-yellow ; the bill is yellowish-grey,
with the tip black ; and the feet are reddish. The
total length of the bird is three inches and a half.

TOFIELDIA (Hudson). A genus of herbaceous

perennials, natives of the northern parts of Europe
and America. The flowers are hexandrous, and the

plants are ranked among the MelanthacecE. The
species should be planted in moist peat-earth, and are

increased by division.

TOMICUS (Latreille). A genus of coleopterous
insects, belonging to the section Tetramcra, subsection

Xylophaga, and family Scolytida;, comprising the de-

structive little insects known under the name of

Typographer, or printer beetles. See the article

BOSTRICHIDJE.
TOPAZ. A mineral which derives its name

from Topazos, a small island in the Red Sea. It is

principally found of a wine-yellow colour, but is in

some instances of a violet-blue. A single specimen
of the latter colour, which is very rare, was sold for

1500 ducats at Vienna. The topaz occurs in Europe,
Asia, and America. Those found in Brazil, which
are so much esteemed in commerce, are dug in the

district of Villa-Rica.

TORMENTILLA (Linnaeus). A British genus
of creeping perennial herbs, commonly called sept-

foil, belonging to Rosacece, This genus was formerly
in repute for allaying the pain of toothache, but is now
neglected.
TORTOISE. See CHELONIA.
TORTRICID.E (Stephens ; PHALJENA TORTRIX,

Linnaeus). A family of small lepidopterous insects,

belonging to the section Nocturna, or moths, dis-

tinguished by the peculiar position and outline of the

TOFIELDIA TORTRICIDJ!.
wings when at rest, the anterior pair being broad,

and, when closed, forming a triangle dilated on each
side anteriorly, and very slightly deflexed, thus

somewhat resembling a bell. The palpi are gene-

rally only two in number ; the head seldom deeply
crested ; the antennae short and simple.
The family is exceedingly numerous, not only in

species, but also in individuals, many of which " reside

in the larva state within a leaf twisted or convoluted,

by the larva itself, though some few reside within the

pulpy substance of fruits, or even the medulla of

plants. The caterpillar is usually naked, slender,

with sixteen legs, and is very active, running with

great rapidity either backwards or forwards." (Ste-

phens' Brit. Ent. Trans, iv., p. 63). These little

moths are seldom ornamented with metallic or bril-

liant* colours, but they are, nevertheless, prettily
varied with tints of grey, brown, buff, &c. Many of

the species seem to be more especially attached to

forest trees, the oak, birch, elm, &c., being occasionally

very much infested with them. This is particularly
the case with the oak, which in some summers is

completely denuded of its leaves, over a great extent

of ground, by the Tortrlx inridana, a pretty little

species, generally about three-fourths of an inch in

expanse, having the anterior wings of a fine pale

green colour, the anterior margin being whitish, and
the posterior wings brownish. The female lays her

eggs upon the leaves of the oak, which the cater-

pillar ingeniously curls up, fastening the curls of the

leaf with silken threads, and thus constructing not

only an abode in which it resides, and which fits the

size of its body, but also securing a magazine of food,
in the midst of which it takes its station, and in

which, after having attained its full size, it becomes a

pupa. When ready to escape, it protrudes the head

part of the chrysalis out of one end of the whorl of

the leaf, and then makes its escape. So numerous is

it at certain times, that, by beating an oak brush,
whole showers of the moths are shook into the air/

Two other species, being the largest of the family,
also feed upon the oak. These are the Tortrix

prasinana of Linnaeus, and the T. quercana, constitut-

ing the genus Hylophila, Hubner (Halias Treitschke,

Curtis) ; the latter of which varies in the expanse of

the wings from an inch and two thirds to two inches.

These are also of a green colour, with narrow oblique
white bars on the upper wings. The caterpillars are

not inclosed in a roll of leaves, and are naked, sub-

cylindrical, and fleshy. They construct a very curious

boat-shaped cocoon on the undersides of the oak leaves.

The species of the genus Carpocapsa comprises
various species, which, in the larva state, feed upon
the fleshy pulp of different fruits, Carpocapsa pomo-
nella being the insect of which the grub is so often

found in the inside of apples and pears, of which it

causes the destruction, by depriving the stalk of its

support. Several species of the genus Ortliottznia

(Tortrix turionella, Linnaeus, T. resinella, Linnaeus)
reside in the larva state in the interior of the cones

of firs of various kinds, which they greatly injure.

The family comprises more than three hundred
British species, divided into a great number of genera,
established upon minute structural differences, which
it would require far too great space to detail, or even
to give the list of the genera, which are by no means

fully established at present, the observations made
under the article TINEJD^E being equally applicable
to the
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TOUCAN (Ramphastros}. A genus of zygodactylic

or climbing birds, having the following characters :

the bill cellular, very large, and much longer than

the head, broader than the forehead, and higher than

the profile of the head, nearly straight in the greater

part of its length, but a little curved toward the tip
of the upper mandible, with a very conspicuous ridge
on the culmen, and the tomia, or cutting edges of the

mandibles, in general toothed. In the living bird

the bill is generally beautifully coloured with bril-

liant prismatic reflections ; but the colours fade^

and the reflections go off entirely after the bird is

dead. The nostrils near the base of the bill, partly
covered by a horny lamina of it, and surrounded by
membrane ; the feet stout, with four toes, two to the

front and two to the rear, the front ones united as far

as the first articulation, and the external one longer
than the tarsus ; the wings of mean length, concave,
and rounded, the third and fourth quills being the

longest ; the tail feathers ten in number.
The bill of the toucan seems so very large that the

bird must be burdened by the weight of it ; but it is

in general very thin, and the parts of it which are

thickened for giving it strength are not solid bone, but
two very thin lamina;, very finely united by cross

partitions, which give the maximum of strength with

the minimum of substance, and the cellular openings
which they form are filled with air, in the same man-
ner as the cells of the hollow bones of birds ; the food

is seized with the sides of the bill, and before it can
be swallowed the bill must be vented, and the food is

kept in its place against the hollow of the upper man-
dible, by means of the feathered or barbed tongue.
The action of the wind upon the bill appears to be that

which is the most inconvenient to the birds, as they
never fly or perch but with the bill to the wind. They
eat fruits and insects, and in the summer they are

great destroyers of the eggs of other birds. They
nestle in the holes of trees, and keep very closely to

the woods in the richest and warmest parts of the

American continent, the only part of the world in

which they are to be found. There are two sections

or sub-genera of them, Aracaris, and Toucans, properly
so called, which do not appear to differ very much in

their manners. Some account of the whole, and of

the place which they occupy in nature, will be found
on reference to the article AKACARI, so that here we
shall only have very briefly to notice the leading mem-
bers of the toucans, properly so called.

The two sections inhabit the same regions, or, at

all events, regions which are very similar. The
toucans have the bills considerably broader than the

head ; the aracaris not quite so broad, and the horny
covering of the bill is less compact and strong in the

toucans than the others. Toucans are, in so far, social

birds, for they are in general seen in small troops of

about ten or a dozen ; they are usually seen upon the

wing or on trees, and rarely upon the ground, where
their action is rather awkward. They do not walk
but leap, and their hopping is ungainly, as their feet

are very wide apart ; this, however, gives them some

advantage when they perch. On the wing their

flight is straight forward, and the great bill is elevated
so that it is rather above the axis of the body.
Though zygodactylic they do not climb, either upon
the boles of the trees like the woodpeckers, or upon
the twigs like the parrots ; they leap from one branch
to another, using the wings for support, whether the

leap be for a shorter distance or a longer. This dif-
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ference of action upon the trees shows at once the
difference of habit between the toucans and the other
tree birds which we have mentioned. The food of

the woodpeckers and other bark birds consists of
substances which they obtain from the crevices of
the bark, in small portions at a time, and that of the

parrots of fruits which the birds must range for among
the twigs. The characteristic food of the toucans

being the eggs and young of birds which build in

trees, is found in much larger quantities, and therefore
it is sought for by more extended and energetic action
than that of the others.

Like the nest-plundering birds of our own countrv,
the toucans have no song, but only a harsh grating
cry, bearing some resemblance to that of the raven ;

they are also very easily tamed if taken young, and
far from particular in their food, though they require
a good deal of it.

After the aracaris are separated, there is a pretty
strong family likeness among all the true toucans, and
the specific differences are in reality little more than
differences of marking; for in them all the general
colour is black, and the other colours, which are often

very rich, are on the throat, breast, and rump. The
following are the leading species.
WHITE-THRCMTED TOUCAN (T. crythrorhynchus}.

The upper parts black, the upper tail-coverts greenish
yellow, the foreneck and upper part of the breast

pure white, the rest of the 'under parts dead black ;

the upper mandible of the bill black, with a band of

grey surrounding the base ; the lower mandible red,
with a band of blackish grey, and the feet greenish.
This species is abundant in Guiana. The length is

seventeen inches ; it is, however, to be borne in mind
that the tails of the toucans are long, and that the
bodies are not quite so heavy as the length compared
with that of the majority of other birds would indicate.
YELLOW-THROATED TOUCAN (R. discolor'). The

upper parts black with green reflections ; the cheeks
and throat greenish yellow; the breast, the upper
part of the belly, and the coverts of the tail, bright
red

; the bill black at the base, grey in the distal

parts, and red on the margins, and" the feet blackish.
This species is about the same length as the preceding,
and found abundantly in some parts of Brazil.

TACO TOUCAN (R. Taco). Upper parts dead black,
with the exception of the w ings and tail, which have
some lustre in the colour ; the upper part of the neck
white ; a large gorget on the breast, and the under
coverts of the tail, crimson ; the bill curved in the
form of a scythe-blade ; the upper mandible yellow
and greenish brown, these shades of colour separated
diagonally by a black line ; the lower mandible en-

tirely of a greenish brown ; the feet olive ash ; the

length twenty inches. This species has been met
with in Paraguay.

TINAI TOUCAN (R. tucanus}. Black on the upper
part, with bronze reflections ; cheeks, throat, and
foreneck orange yellow; coverts of the tail sulphur
yellow ; the bill very long ; the upper mandible green,
with three large triangular spots of orange-yellow on
the sides, a yellow streak on the culmen, and the tip
blue ; the lower mandible blue, clouded with green
about the middle of its length ; the feet bluish ash.
The length twenty inches, and the native country
Brazil.

There have been various other species mentioned,
but they have little difference except in colour ; so
that when one is mentioned all the rest may be
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readily understood, in so far as they have any popular
interest.

TOURACO (PLANTAIN-EATER, Musophaga'). A
limited group of African birds, of which the place is

not very clearly defined. They agree in the form of

the wings and tail with some of the gallinaceous birds

of the forests of central America ; and they have, like

them, three toes to the front, with a short membrane
between the bases, but the outer toe is in general
reversible, so as to make a perching though not a

climbing foot, as it is in many of the owls. They are

inhabitants of the close and rich woods by the banks

of the rivers, and subsist chiefly upon different species
of plantains and other succulent fruits. They nestle

in holes of trees, and rarely quit the thick woods, or

even alight on the ground within them. They can
find appropriate nesting places with very little labour

in the kinds of forests which they frequent; as there

are always many of the trees in a state of natural de-

cay, or internally reduced to powder by the labours

of those insects popularly known by the general
name of white ants. In their nests in the holes of

the decayed trees, the female deposits four white

eggs of rather a round shape, upon which she, alter-

nately with the male, performs the incubation with

great assiduity. The young birds' remain in the

company of their parents until the season of incuba-

tion again comes round. We shall shortly notice the

two genera or sub-genera, the one of which has

received the name Corythaix, as including the Touracos

properly so called ; and the other that of Musophaga,
or the plantain-eaters.

CORYTHAIX. These have the front plumed to

the base of the bill, and a moveable crest on the top
of the head.

Buffons Touraco (C. Buffonii). General colour

of the upper part bright green, with the quills and
tail-feathers violet-blue ; the head with an erectable

crest situated on the nape ; the lesser coverts of the

wings green, the middle ones greenish-blue, and the

larger clouded with the same violet-blue as the quills
and the rump; a black spot under each eye; the

under parts green, but a little paler in the shade than

the upper parts ; the bill carmine-red ; and the feet

black. The length of the mature bird is about seven-

teen inches. This species occurs in many of the

more richly-wooded parts of the American continent ;

it
t
is a very beautiful bird, and, as far as is known,

very gentle in its manners.

Green and White-crested Touraco (C. Persa). This

species has been, oddly enough, called a cuckoo by
some of the authorities. The upper parts of it very

deep and brilliant green with purple reflections ; two
white streaks across the region of the eyes, with a

streak of purple between them ; the naked membrane

surrounding the eyes red ; the head ornamented with

a crest of numerous long and thread-shaped feathers,

which are distributed in two rows that meet along
the mesial line of the head ; these feathers are the

same green as the rest of the upper part for the prin-

cipal part of their length, and white at the tips ; the

rump is blackish-green ; the upper coverts of the tail

very deep green ; the primary quills are bright chest-

nut-red ; the mandarin red, margined with brown ;

the tail-feathers deep green on the upper side, and
blackish on the under, with the tips black ; the lower

parts green ; the feathers on the thighs streaked with

black ; the bill whitish ;
the feet blackish ; the length

eighteen inches
; and the habitat the rich woods of

tropical Africa.

Red-crested Touraco (C. erythrolapha). Upper
parts copper-green, with very bright metallic lustre ;

the crest on the head forms a sort of helmet,

consisting of two close rows of very fine feathers

about two or three inches long, which meet together
at the top, and there form a red crest, which gra-

dually passes into the deep green, which is the general
colour of the upper part of the head ; the primary and

secondary quills are of a beautiful red, pale on the

inner webs ; the tertiaries and the coverts of the

wings are green, with reflections of blue ; the tail-

feathers and their coverts are deep and rich bronze-

green on the upper side, and a line of green on the

under ; on each side of the head there is a large

patch of white which extends up to the forehead,
near which it acquires a reddish tinge ; the borders

of the eyes are purple-red, with a tinge of blue ; the

bill is yellow ; the feet are ash colour ; the length is

about seventeen inches ; and the habitat Southern
Africa.

These are the leading crested species, with the

forehead feathered down to the base of the bill ; and
from the short notice which we have given, it will be

readily understood that they are very rich ornaments
in the luxuriant forests of which they are natives, from
their beauty, their size, and their gentle and inoffen-

sive manners.

MUSOPHAGA. These are understood to feed more

exclusively on the banana and other sweet and suc-

culent fruits, than the members of the preceding divi-

sion. Like them, their place in the system has been
misunderstood by some. They may be considered as

the birds which, in their general characters, approach
nearest to the Alectoridce among the gallinaceous
birds. See ALECTOR and GALLINID^:. They have
the upper mandible advanced on the head in a horny
plate, which partially recurves over the front.

Gigantic Plantain-eater (If. gigantea). The upper
parts bright shining blue ; the head advanced with a

black crest showing brilliant reflections of blue; the

quills blue with black tips ; the tail-feathers black,
with a transverse band of russet; a gorget of bright

green upon the throat ; the under parts bright brown
with clouds and glosses of red ; the bill yellow-orange ;

and the feet black ; the length five-and-twenty inches ;

so that in its own section, and generally among birds

of such brilliant plumage, this splendid species merits

the name of gigantea. It is a native of the equa-
torial parts, and the south of Africa.

Varied Plantain-eater (M. variegata). The upper
parts grevish-ash, with an elongated spot of a blackish

colour along the centre of each feather ; a crest of

elongated thread-shaped feathers on the top of the

head, which, with the cheeks, throat, and upper part
of the neck, are maroon-brown : the quills are black,

variegated with white ; the tail-feathers slate-grey
with black tips ; the under parts are white with a

narrow blackish stripe along the middle of each fea-

ther ; the bill and feet black ; the length eighteen
inches ; and the native habitat the tropical part of

Western Africa.

Violet Plantain-eater (M. violacea). Upper parts

purple, with violet reflections ; a large streak of white

behind the eye ; the quills crimson-red ; the tail-fea-

thers unequal in length, the central ones being the

longest ; the under part purple, marked with cloudings
of ash-colour ; the bill yellow, with the base of the

mandibles covered by a naked skin, studded with red

tubercles and extending to the eyes ; the feet of a
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brown colour ; the length a foot and a half; and the

native habitat Southern Africa. This is the species
which approaches most nearly in its characters to the

Gallinidce.

TOURMALIN. A mineral that has the sin-

gular property of displaying distinct electrical phe-
nomena by a mere change of temperature. This

mineral was known to the ancients, who called it

Lyncunum. Both Tourmalin and Schorl, with which
it is associated, occur in prismatic crystals of a dark

colour. This mineral generally occurs resting in

beds, or single strata, and is found in every quarter
of the globe.
TOURNEFORTIA (Linnaeus). A genus of ever-

green shrubs, natives of the East and West Indies.

The flowers are pentandrous, and belong to Bora-

ginece. In the greenhouse they ripen seeds, by which

they are increased.

TRADESCANTIA (Linnceus). Arather numerous

genus of herbaceous perennials, many of which are

ornamental. In English lists they are called spider-

'wort, from the irregular shape of the flowers and
their appendages. They belong to Hexandrin, and
to the natural order CommcliacccE. Open borders ;

division.

TRAGIU^I (Springell). A genus of annuals, bien-

nials, and perennials, all herbaceous. They stand in

the fifth class of Linnaeus, and in the natural order

Umbelliferce. T. anisum is the valued anise, so much
cultivated in warm countries as a condiment, and for

its medicinal qualities.
TRAGOPOGON (Linnaeus). A genus of her-

baceous biennials, chiefly natives of Europe, and com-

monly called goatsbeard. They bear large composite
flowers, and their seeds have feathery appendages ;

hence their name. The T. porrifolius is cultivated

for its spindle-shaped root as a culinary vegetable,
under the name of salsify.
TRAPA (LinntEus). Is a genus called in English

water-caltrops ; found in India and in various parts
of Europe. The flowers are tetrandrous, and the

genus belongs to Hydrocharidece. T. natans is a Eu-

ropean plant. Some of the canals at Versailles are

covered with it, and the fruit is collected and eaten

as chestnuts. They are called jesuits'-nuts afVenice ;

and in some places they are called galarin, and much
eaten by the inhabitants. T. bicornis are common in

China, and form a common ingredient in stews, &c.
T. biapinosa are esteemed by the Hindoos.
TRECHUS (Clairville). A genus of small cole-

opterous insects, belonging to the family CarabidcE,
and sub-family Harpalides, from which it is distin-

guished by having the terminal joint of the palpi
acute and conical, but longer than the preceding
joint ; the body is oval and sub-convex, and the pos-
terior angles of the thorax are rounded. They are

generally found at the roots of grass by the sides of

ponds or dam-banks. There are about a dozen
British species.
TREMANDRE^E. A natural order of plants

containing only the genus Tetrathica, of which there
are seven species. They are all small bushes bearing
octandrous flowers, with foliage particularly neat and

resembling some of the heaths. They are greenhouse
plants, and are easily propagated by cuttings.

TREVIRANA(Willdenow). A single but highly
ornamental plant, a native of Jamaica. The scarlet

flowers are didynamous, and belong to Scrophularinece.
This plant was called Achimedes cocdnea by Persoon,

and Cyrilla pulchelln by others ; it affects sandy loam
and heath-mould mixed, in which it grows freely.
When the flowering is over, the pots should be kept dry ;

and against the growing season, according to Sweet,
the root should be divided and repotted, to ensure a
fine bloom.

TRICHILIA (Linnseus). A genus of West India

trees, having decandrous flowers, and belonging to

the natural order Meliacece. In our collections they
are treated like other stove plants, and are increased

by cuttings of the half-ripened wood.
TRICHIOSOMA (Leach). A genus, or rather

sub-genus of Tenthredinidous insects, separated by
Dr. Leach from the genus Cimbe.v (which see), but not

adopted by continental authors. The species are

distinguished by their hairy bodies, and by the four
hind femora being toothed. There are nine British

species. Type Tenthredo lucorum, Linnaeus.

TRICHIUS (Fabricius). A genus of handsome
coleopterous insects, belonging to the family Ceto-

niid<z, and separated from the great Linnajan genus
ScarabcBus. See CETONIID^:.
TRICHODIUM (Michaux). A genus of European

and American triandrous flowering plants, belonging
to Graminece. Two of them are found in Britain, viz.,

T. caninum and T. cetaceum ; and the T. deciimbem is

cultivated in America.
TRICHOPTERA (Kirby). An order of insects

established for the reception of the Linnoaan genus
Phryganea, and characterised by Mr. Kirby as fol-

lows :
"
Metamorphosis incomplete, mouth emandi-

bulate, prothorax replaced by a collar ; wings four,

upper pair mostly hairy, lower ample, folded ; neti-

ration branching ; anus without seta? ; eggs extruded
in a gelatinous mass." (Introd. to Ent. iv., p. 380).
Mr. MacLeay, in the Horas Entomologies, united
the Tenthrcdinidce with this order. By the French
authors the Phryganece are placed at the end of the

Nemoptera as part of that order.

We have already given, in the article PHRYGANEA,
various details relative to the structure, habits, and
classification of these insects, which renders it unne-

cessary to enter more fully into these matters in this

place.
TRIDENTE.E (Haworth). A genus of under-

shrubs, natives of the Cape of Good Hope, separated
from Stapilia by the late Mr. Haworth. The flowers

belong to Pentandria, and to the natural order Ascle-

piadece. Like other succulent plants/they require but
little water, and should be planted in light porous soil.

TR1ENTALIS (Linnasus).: A genus of two little

herbs, one of which is a native of Britain, and called

winter-green. The flowers are heptandrous, and the

plants belong to Primulaccce. In the flower garden
they are planted in loose soil, and increased by seeds.

TRIFOLIUM (Tournefort). A very extensive

genus of herbaceous annuals, biennials, and peren-
nials, commonly called trefoil, or clover. The flowers
are diadelphous, and belong to Leguminosce. They
are mostly European, and all more or less pasture
plants ; a few of them are particularly valuable to the

farmer, their introduction into agriculture having ad-
vanced the profits of that business, perhaps more
than any other cultivated plant.
TRIGLOCHIN (Linnaeus). A genus of rushes

found in bogs in various parts of the world, and be-

longing to the order Jnncaginece. All are curious, and
some of them economical, for mat-making, &c.
TRIGONELLA (Linmeus). A genus of herbs,



812 TRILLIUM TRING A.

chiefly annuals. It is allied to the clovers, and

consequently belongs to the natural order Lcgu-
minosce. A few of the species are British, and the

rest are distributed over Europe and north-western

Asia.

TRILLIUM (Linnaeus). A very curious genus
of North American tuberous-rooted herbs, bearing

showy hexandrous flowers, and belonging to Melan-

thace&(Hort. Brit.), or Smilaceez, according to Sweet.

They require to be planted in a shady peat-earth
border ; they increase but slowly by division.

TRILOBITES. A very extraordinary tribe of ex-

tinct animals, known in this country under the name
of Dudley fossils, having the body composed of three

transverse parts, and divided longitudinally bytwo deep
impressions, forming three elevated lobes. The anterior

part of the body is generally more or less semicir-

cular or lunate, having on the upper side two large
and generally reticulated eyes, shaped like kidneys.
This part is succeeded by numerous (from six to

twenty-four) transverse segments, and the body is

terminated by a large semicirclar plate less distinctly

articulated than the preceding part. Some account

of these remnants of animals are given in the article

FOSSIL REMAINS. No organs of locomotion or an-

tennae have been observed, and it appears to have

been the habit of these animals to roll themselves up
into a ball by bending the extremity of the body
beneath the breast, and bringing it into contact with

the head. Much diversity of opinion has been enter-

tained amongst naturalists as to the relations in nature

of these curious creatures. According to M. Alex-

andre Brongniart, who published a good monograph
of them, they are most analogous to the Limuli

and other entomostracous Crustacea, provided with a

great number of legs, of a more or less membranous

construction, and which, it may be readily conceived,

would have been entirely destroyed during the great
overthrow which has reduced these creatures to their

present state. This opinion has been strenuously
maintained by Audouin. It is, however, opposed by
Latreille, who observes that, supposing these animals

to have been destitute of legs, they would naturally

approach the Oscabrions (or Gasteropodous Chitons) ;

or rather, that they constituted the primitive type of

annulose animals, uniting on one side the last

mentioned molluscous creatures with the entomos-

tracous Crustacea, as well as with the genus Glomeris

(amongst the myriapodous insects) ; adding, that no

branchiopodous Entomostraca has hitherto been dis-

covered capable of contracting itself into a ball, which

peculiarity is only observed in the crustaceous genera

Typhis, Sphceroma, Tylos, and Armadillo (see a figure

of the last-named genus in the article CHILOGNATHA),
and in the apterous genus Glomeris (also figured in

the last named article) ; between which tribes there is

a considerable hiatus. The genera Calymene and

Asaphus, amongst the Trilobites, on account of their

contractility, evidently approach the Glomeris and

some of the isopodous Crustacea (Sphceroma} ; but

the Trilobites have the terminal segment of the body
entire, and not furnished with lateral swimmerets as

in the SpluEromae ; but the same negative character

exists in the Glomeris,and especially in the genus Tylos,

of which the upper side of the thoracic segments is

divided into three lobes. The discovery of the genus
Serolis on the coasts of Patagonia, has afforded an-

other proof of the correctness of Latreille's idea of the

oscillant situation of these creatures between the

Isopoda and the myrapodous insects, the eyes in that

genus being situated in the same vertical situation,

and of the same lunate form, as in the Trilobites.

a Asaphus expansus. b The same rolled up.

Moreover, the body is longitudinally divided into three

lobes like the Trilobites. The legs and caudal swim-

merets scarcely extend beyond the sides of the body ;

but the antennae are very large and distinct. This

genus has lately been described and figured in detail

in the Transactions of the Albany Institute, by Mr.
James Eights, under the name of Brongniartia. Much
of this diversity of opinion has resulted from the very
much worn state of the Trilobites, v4iich have, in

many instances, been so rubbed, that their eyes have
been entirely effaced ; but it is questionable whether

any Trilobite was ever destitute of those organs which
Dr. Buckland has, in his Bridgewater Treatise, de-

scribed at great detail in connexion with their fitness

for the situations in which the animals are supposed
to have resided. Mr. J. V. Thompson, in the last

of his Zoological Researches, has adopted the opinion
of M. Audouin, considering that the eyed Trilobitcs,

Calymena, and Asaphus, are most approximate to

those phyllopodous Crustacea of which Apus is the

type, and that the genera Bucephalithus, Oygia, and

Paradoxides, are analogous to such phyllopodous

genera as Branchypus, Eulimena, and Cheirocephalus.
The works of Brongniart above referred to, and

that of J. ,W. Dalmad (Ueber die Palaeaden oder die

sogenannten Trilobiter. Nurnberg, 1828), and the

works therein referred to, must be consulted for the

determination of the generic and specific characters

of these perplexing and singular animals.

TRIMERA (Latreille). A primary section of the

coleopterous insects, having apparently only three

joints in all the tarsi ; but in effect having four, the

third being very minute and buried between the lobes

of the second joint. Latreille introduces into this

section the families: 1. Fungicoles (typical genera

Eumorphus and Endochymus, Fabricius) ; 2. Aphidi-

phagcs (Coccinclla) ; and 3. Pselaphiens (Pselap/nts).

The relations of these three groups seem in nowise

to warrant this association ; the Fungicoles appear
most nearly allied to some of the fungivorous Ne-

crophaga, notwithstanding the diversity in the number
of the joints of the tarsi, and the Pselaphidce are even

more closely allied to the Staphylinidce. The Cocci-

ndlidce, on account of their peculiar characters, and

the insectivorous habits of the larvae, are a very
distinct group ; but, perhaps ought not to be raised

beyond the rank of a family, instead of constituting a

section by themselves.

TRING A. A genus of stilt or running birds,

frequenting the margins of the waters, but rarely, if

ever, wading ; and seeking their food on the oozy
banks rather than the sandy and pebbly shores.
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They have sometimes been confounded with the

sandpipers, and they are certainly near neighbours to

these birds, but still there is a line of distinction be-

tween them.
The tringas are more aquatic than the sandpipers ;

that is, they seek their food on more soft and humid

surfaces, although they neither wade nor swim. Their

bills are about the same length as the head, slender,

straight, or but very slightly curved, flexible in its

whole length, while that of the sandpipers is flexible

in the basal half only. The tip enlarged and smooth,
channelled to the tip, and the nostrils pierced in the

channels. In its character, and it is the organ from
which we can best judge of the habits of the birds, it

is intermediate between the bill of the sandpipers and
that of the snipes more sentient than the former,
and less so than the latter. Their tarsi are of mode-
rate length ; and the feet have four toes, three to the

front and one to the rear. The front toes are very
slightly bordered with membrane ; and the hind toe

is small and articulated higher on the tarsus than the

front toes. They are not such swift runners as the

sandpipers, neither can they glide through tall herb-

age with the same adroitness as the snipes ; but still

they are rather clever birds upon their legs. They
are also well-winged birds, and have much command
of themselves in the air, either in forward flight or in

whirling and doubling.
Over the temperate and the cold latitudes, the

tringas are pretty generally distributed ; and, though
they are not so decidedly migrant for long distances

in latitudes as many other birds, they seldom summer
and winter in exactly the same locality. As is the

case with many other birds which are conspicuous
enough when not in the breeding season, the breed-

ing places of many of the tringas have not been well

ascertained. They are subject to considerable differ-

ences of colour too ; and this has sometimes caused
one species to be described as two. Our limits will

permit of our noticing the mere outlines of the British

species only.
THE PURRE OR DUNLIN (T. variaUlis}. This bird

is well entitled to the epithet variabilis, from the

great .difference between its summer and its win-
ter plumage. It is the "

purre
"

in winter, and the

"dunlin" in summer.
The winter dress is the one in which it is most fre-

quently seen on the shores, and it continues there

and in that dress for a very considerable portion of
the year. In. this winter dress, in which it appears
on the coast, and especially on the south coast of

Britain, for great part of the year, it has the top of

the head, the back of the neck, the back, and the

scapulars, ashen-grey clouded with brown, and the

shafts of the feathers dusky black ; the wing-coverts
are blackish brown, with the margins grey, and the

tips of the larger coverts whitish ; the rump and

upper coverts of the tail are brown, margined with a

lighter shade of the same colour ; the middle tail

feathers brown, and the lateral ones grey with whitish

shafts ; the tail is slightly wedge-shaped, the middle
feathers being the longest, but the external lateral

ones have the broadest webs. The under parts are

white, with the exception of the foreneck and breast,
which are grey with brown shafts to the feathers.

This plumage is, however, not the same at all times
of the winter ; and it is also paler in very severe win-
ters than in mild and open one?.

In summer, or in that state in which it is the

"
dunlin," the upper parts are blackish or black, with

red-brown margins to the feathers, and the rump and
tail coverts are brownish black ; the cheeks, foreneck,

and breast, are black, with white margins to the fea-

thers, and the rest of the under part of the body be-

comes wholly black ; the chin is as white as in the

winter, and the flanks are also white, but streaked

with longitudinal lines of black ; the quills and coverts

are nearly the same at all seasons. The first plumage
of the young birds is intermediate between the winter

and the summer plumages of the adults ; but it fades

into the pale colour in the winter, and regains the

dark against the next summer.
The length of these birds is from seven to eight

inches, and the stretch of the wings is
very nearly

double the length ; the bill is black, and the feet and
toes are dusky green.

In winter they assemble in small parties, following
the tide, on the oozy shores and banks of the lower

estuaries near the sea. When undisturbed they run

rather swiftly, and utter a sort of murmuring note ;

but when they are alarmed and forced to the wing,

they utter a querulous and wailing scream. From
the* short time that they are absent from our shores,

it is not probable that many of them leave the country
in the breeding season ; though some appear to move
northward within the country, and others to the bor-

ders of the inland lakes. In the breeding time, how-

ever, they are solitary ; that is, they are in single

pairs, and they are comparatively silent. They have

very rude nests, only a little scratch in the dry sur-

face, in which a few vegetable fibres are placed.
PURPLE TRINGA (T. purpurea]. This is rather

a larger bird, rather more than an inch larger in the

body, but not larger in the wings, so that it is not

quite so well adapted for flight as the other. The
bill is longer, harder, and more pointed at the tip ;

its general colour is a dull dusky red, with the tip

and the edges of the mandibles black. The tarsi are

shorter in proportion than in the preceding species,
and the toes are a little more free to their bases.

They are the same dull red as the bill, but the claws,

which are quite blunt, are dusky.
The plumage varies with the seasons ; and as the

winter plumage is that in which it is most commonly
seen in Britain, we shall mention it, and notice the

changes that take place in the summer. At that

season, the head and neck are dusky black ; the rest

of the upper parts black, with reflections of purple ;

and the upper part of the back and the scapulars
with ash-coloured margins to the feathers. Four

feathers in the middle of the tail are of the same
colour as the lower part of the back ; but the re-

maining ones are ash colour. The wings are black,

with a little white on the tips of the coverts, small

white margins to the primary quills, and some of the

secondaries nearly white. The under part white,

with stripes of black on the breast, sides, and flanks.

In summer, the upper part of the breast is grey, and

the sides of the same black ; the bill and feet also

bloom to a bright reddish orange. This species is

found on the shores of the Atlantic and the Mediter-

ranean, and on the American side of the former as

well as upon the European side. Its nest is rather

rare in Britain ; and the bird is by no means a very
abundant one, even in the winter. It frequents more

stony places of the shores than the variable tringa,

and its chief food is understood to consist of the small

Crustacea and mollusca abounding on stony shores.
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THE KNOT (T. canutits) is a larger bird than either

of the preceding species. It is ten inches long, and

more than a foot and a half in the expanse of the

wings. These birds are fond of soft and fenny shores,

and they are scattered over various parts of the coast,

both toward the north and the south, but they are

not abundant anywhere. They are birds of lonely

places, the dreary shores from which the tide retires

to a great distance, or the larger marshes near the

sea. The upper parts are black in summer, with

rust-coloured margins to the feathers ; the coverts

and quills dusky, the former tipt, and the latter mar-

gined, with white ; the upper tail-coverts barred with

white and dusky ; the tail-feathers blackish ash, with

very narrow margins of white. The under colours

are, rust-red on the breast, and white on the rest,

mottled with dusky. In winter, the upper plumage
fades to dusky ash, and the under to white, with

brown streaks on the sides and flanks.

CURLEW TBINGA (7". subaguatica). Bill and tarsi

longer in proportion than in the other tringas, and

black ; the bill considerably arched ; the legs bare

for some distance above the tarsal joint. In summer
the head is dusky ash, the breast reddish brown, the

back deep black, with red margins to the feathers.

In winter, the forehead, and most of the under part,

white ; the breast cream colour, and the back dusky.
The size about the same as that of the purple tringa,

but the habits more aquatic.
THE BUFF-BREASTED TRINGA is very rare as a

British bird, and its several changes of colour are not

known. It is about the same size as the last men-
tioned species. The Minute Tringa and Temminck's

Trijiga are small species, about six inches long, and
both of them are rare in Britain.

There is one other bird, which was once associated

with the tringas, under the name of Tringa pugnax,
and which, though it has very properly been sepa-
rated from them, we shall notice in this place, as it

was omitted under its proper name. That bird is,

THE RUFF (Machetes pugnax). Its haunts are

analogous to those of the different species of tringa,

but in some of its habits it resembles the gallinaceous
birds. In the pairing season the males fight desperate
battles of gallantry. They are considerably larger
than the females ; and in the breeding season they
have an accession of ornamental feather?, which, not-

withstanding their seasonal changes of plumage, is

not known among the tringas. This consists of a

ruff or mantle of long glossy feathers, which, growing
from the neck, fall down as far as the scapulars, some-

thing after the fashion of a Spanish mantle. At the

same time they acquire tufts of feathers on the ear-

coverts, and the face becomes covered with fleshy
tubercles of a yellowish red colour. Thus, though
the nuptial appendages are different in the details,

they display the same exuberance of energy which

the males of our common poultry display at the same
season. In the form of their bodies they have a con-

siderable resemblance to the tringas, but the bill and

the feet are different. The bill is partially flexible

only a little way at the base, and the terminal part of

it is very compact and hard ; the feet also are walk-

ing feet, without being particularly adapted to any
kind of surfaces ; the colours are very variable, not

only with the season, but in different individuals.

The male is nearly a foot in length, of which the bill

occupies one inch. The female is a third less. In

their_walk, especially the males, they have a sort of

strut, and have the head and neck more elevated than
the other marsh birds.

In former times they were very abundant in the

fen districts of England, and were among the birds

reckoned first-rate dainties for the table. They were
known by two names, "ruffs" and "reeves;" the

former meaning the male with the ruff of produced
feathers, and the latter either the female or the male
when the ruff disappears. In those times they were

captured in great numbers by the fowlers of the fen

countries, and fattened in confinement for the London
market, where they were in great demand by the

curious in gastronomy. At present the numbers,
as is the case with most of the fen birds, are greatly
reduced, though those that do come still keep up
" the customs of their ancestors."

They are migrants, and make their appearance in

the spring, the males always before the females. At
this time they are on the best terms possible with

each other. They repose quietly in the herbage
during the day, and come out to feed during the

night, or rather early in the morning and late in the

evening. This is the time at which they used to

be taken by the fowlers ; for, though not in high
condition naturally, they feed readily. During this

quiet time the ruffs, ear-tufts, and other "
signs of the

times," wax conspicuous apace, and soon after the

natural cause of their warfare comes in the shape of

the females.

The moment that these make their appearance, the

doughty warriors prepare for deeds of bills not by
squabbling in a sort of private duello, where two hap-
pen to cross each other in their amorous courses, as

is the case with the "ruffs" of mankind, who, like

their kindred of the fens, have nothing to do or think

of but "
sleeping o' days, feasting o' nights, and wooing

their dames." They carry on the war in a business-

like manner, not for territory, but for glory, as if they
were the people of some happy isle of the sea, proud
of being slain in any body's cause for any object, and

at their own cost and charge. They are even supe-
rior to those self-devoted victims of glory ; they fight

for what would make the blood of the Pol-CEconomi-

cus of "the University" curdle like cooling lead, and

turn the fervid Lady of anti-matrimonial notoriety into

an icicle, not to be thawed by the furnaces of seven

thousand lovers : they fight in order that each may
be the father of a family ! They do not come to

the scene of battle as mercenaries, or any way in the

train of a leader, as is the case in the j^w-gallant wars

of the human race ; each comes on, and for his own

proper interest, to win the surrounding patch of

marsh and the favourite, in like manner as barn-door

cocks wage fierce battle for the dunghill and the

dame. There is no herald to whet the stomachs of

the combatants, as there was when whilom the

bibliopoles of London are said to have contended at

the may-pole in the Strand for the honour of pol-

luting the public ear with the productions of Mrs.

Centlivre
" His be yon Juno, of enormous size,

With cow-like udders, and with ox-like eyes;"

neither is any of the present file likely to receive

even the vasa preciosa for his private delectation

Eheu ! tempora mutantur,

"No heavy lord now hangs at every wet."

Still, the wars of the ruffs are faithful to the

observances of the olden time, and admit not of the
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slightest innovation. One ascends the "hill," and
raises the cry of defiance, upon which forth rush the

doughty birds, and the battle rages the live-long day,
or till one has been conqueror, and leads off the dame
to rushy bowers of sweetest love. The battle is

renewed, with continuation of days, until they are

paired and pacified ; but the fate of the vanquished
in the last and single combat is not known, whether
he takes monastic vows, subject to fracture, more

monachi, or goes off in purling streams, the learned

have not decided. The wars of the ruffs are, how-

ever, very curious matters, and matters which cannot

be explained upon any of our common theories of the

conduct of animals, and the reasons which \ve affect

to assign for that conduct.

The nests for which all this battling is carried on
are but rude structures. They are formed of a few

withered stalks, in the thick tufts of herbage, which
stud the marshes. The eggs are four in number,

pale olive brown in the ground colour, and spotted
with darker brown. The young are produced about

the longest day. It does not appear that the males

give themselves any trouble about the females, the

nests, or the young. During the incubation they bill

as before, and battles are fought in the early parts of

it ; but as it proceeds these wear off, and by the time

that the young break the shell the males merely show
themselves. Soon after this they leave the females

to provide for the young as they best can, and go
into retirement for the purpose of changing their

dress. The mantle, the ear-tufts, the caruncles on
the face, and all the other insignia of the period of

pugnacity, are thrown off, and the ere-while warriors

come out of the places of their temporary retirement

in plain apparel, and as gentle and peaceable as lambs.

The produced feathers on the males of these birds do
not belong to any particular moult ; they come after

the lime of what may be considered the spring moult,
and they are gone before the autumnal one, so that

they are in an especial manner insignia of the breed-

ing season. They are so varied in their colours,
between nearly black and nearly white, that it is

impossible to mention their tints. Their lustre is

almost equally a puzzle ; it is not metallic or vitre-

ous, or any other that we could name ; it is the

bloom on the nuptial plumage of the ruff, and as

such, it has no counterpart in nature by means of

which it can be explained to those who have not

seen it. After the moult the plumage of the birds is

of a very sober character. Besides the capture of

the males upon their appearance in the spring, there

used to be a more extensive and indiscriminate

capture in the month of September, at which males,

females, and young birds of the year, were equally

captured. It appears that the greater number migrate
in the winter, but there are some stragglers that

remain in the countrv.

TRIOPTERIS (Linnaeus). A genus of twining
shrubs, natives of the West Indies. The species

belong to the tenth class of Linnaeus, and to the order

Mnlpighiacece of Jussieu. They are easily grown
and increased in the stoves.

TRIPHASIA (Loureira). A genus of one spe-
cies of plants found in China, and specifically called

Aurantiola,i\\Q little orange. The flowers are pentan-
drous, and the plant belongs to the order it so much
resembles, viz. Aurantiacecs. It was called Limonia

trifoliata by Willdenow. It does not thrive with much
moisture, but with care may be increased by cuttings.

TRIPLARIS (Linnaeus). A forest tree of South

America, bearing dioecious flowers, and belonging to

the natural order Polygoneae. Notwithstanding its

natural bulk it may be kept in a dwarfed state and

propagated in our hothouses, with the ordinary treat-

ment of plants from the same quarter of the world.

TRIPLAX (Fabricius). A genus of coleopterous
insects, belonging to the group of which Erolytus is

the typical genus, and distinguished by the ovate

form of the body, with the last joint of the maxillary

palpi strongly securiform ; the maxillae have the

internal lobe membranous, with a small tooth at the

tip. These are insects of small size, found in boleti

and fungi ; they have the head and thorax generally
of a red colour, with the elytra blue or black. The

genus Tritoma (Fabricius) is closely allied to the pre-

ceding, differing chiefly in the rounded form of the

body. The type is the Tritoma bipuatulatum (Olivier),

which is found in similar situations with Triplax. It

is small, and of a shining black colour, with a large
red humeral spot.
TRISTANIA (Dr. R. Brown). A genus of

New Holland evergreen shrubs, bearing polyadel-

phous flowers, and belonging to the natural order

Myrtacece. The species are desirable greenhouse

plants, thrive in light loam and heath-mould, and

may be propagated by cuttings.
TRITICUM (Linnaeus). One of the most im-

portant of all the GraminecE to European society, as

well as to every other part of the world suitable to

its culture. As a bread-corn wheat is superior to

every other kind of grain. There are several species
described and hundreds of varieties. A few only of

the best varieties of winter and spring sorts are culti-

vated ; the great majority are as suitable for the

British climate, and even the favourite varieties are

so much mixed that a pure sample of any one parti-
cular sort is not to be had. It is with wheat as with

almost all other plants ; the best varieties being acci-

dental productions, are only for a longer or shorter

time thrifty in any one locality. After a few years

they degenerate, and then require to be succeeded

by another kind, and, if convenient, from some distant

quarter.
TRITOMA (Ker). A genus of herbaceous per-

ennials, natives of the Cape of Good Hope. The
flowers are hexandrous, and the genus is associated

with the HemerocallidecB. They are half-hardy plants,
and bear our winters with a very slight covering.

They flower early in the spring, if kept safe from
frost.

TRITONIA (Ker). A genus of handsome flow-

ering South African bulbs, belonging to the third

class of Linnaeus, and to the natural order Tridacece.

The species, of which there are above twenty, require
similar treatment and soil with other Cape bulbs,

that is, potted in light soil in October, and when
rooted fully, they may be removed to the greenhouse
to bloom.

TRIUMFETTA (Linnaeus). A genus of tropical
undershrubs and annuals, bearing dodecandrous

flowers, and belonging to the order Tiliacece. The
species already in our collections are easily) grown
and increased by seed, which they yield plentifully.
TROCHILIUM (Scopoli). A genus of lepi-

dopterous insects belonging to the family JEgeriidoE,

having the body thick, with a small caudal tuft ; the

wings diaphanous, and the antennae short and stout.

There are two British species, namely, T. apiforme,
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the hornet moth, and T. bombicifonne, Hb. ; (Cra-

broniforme, Lewin, the lunar hornet moth), see JGE-
RIID^E. These insects reside in the larva state in the

stems of the broad-leaved willows (SaKxcaprcsn), which

they longitudinally perforate in various directions.

These larvae are fleshy grubs with a scaly head, six

short legs, and eight fleshy prolegs. An interesting

account of the habits of this insect is published in the

third volume of the Linnsean Transactions, and more

recently by the Rev. W. T. Bree in the new and

improved series of the Magazine of Natural History.
These larvae enter the stems near the roots, eating
their way upwards for several inches, sometimes to

the length of a foot or more. "
Being an internal

feeder, the caterpillar of course is only to be found

by cutting into and opening the stems of the willow

in which it is inclosed, finding there both food and

lodging. Salix capresa abounds in our coppices near

Allesley, Warwickshire, and forms a useful and rapid-

growing underwood. When the periodical falls

take place, I have observed that scarcely a single
willow-wand is cut down that does not exhibit proofs
of the ravages of this insect ; sometimes three or

four, or even five separate perforations occur in the

same stem. To the woodmen our elegant sphinx
must be regarded as in some degree an injurious

insect. The wood of Salix caprcea is with us usually
either sold to the rake-maker, for the purpose of

being worked up into rake-teeth, &c., or converted

into what are here called flakes, i. e., hurdles made of

split stuff nailed together, in contradistinction to the

common hurdle, which is formed of round wood
twisted and plaited together without the help of nails.

The lower, and consequently the thickest portion of

each willow rod, to the length of five or six inches,

or occasionally a foot or more, is spoiled by the per-
forations of the larva, and rendered unavailable to

the above purposes." The writer hereof has met
with this handsome species in the osier beds on the

south side of the Hammersmith Suspension Bridge.

(See Trans. Ent. Soc., Part III.)
< TROGID^E (MacLeay). A family of coleopte-
rous insects, of small extent and obscure colours,

separated from the genus Scarabcsm (see LAMELLI-

CORNES), distinguished by having the antenna? ten-

jointed, the basal joint large and hirsute ; the palpi

are short ; the maxilla toothed ; the body rugose and

tuberculated, or fasciculated on the upper side ; the

thorax short and transverse, with the anterior angles

advanced in front. There are only two British

genera, Mgialia and Trox, the former globose and

smooth, the latter more ovate and rugose. The type
of the genus Trox (of which there are four British

species) is the Scarabceus sabulosus, Linnaeus. They
are generally found in sand-pits and similar situa-

tion?.

TROGOSITA (Fabricius). A genus of cole-

opterous insects, belonging to the family Cucujidce,

having the mandibles exposed and robust, but shorter

than the head ;
the body narrow and depressed ; the

antennae shorter than the thorax, and terminated by
a compressed three or four-jointed mass ; the labium

is entire, and the maxilla have one lobe. The type
is the Tenebrio mauritanicus, Linnaeus, an insect about

one-third of an inch long, of a pitchy black colour.

It feeds upon bread, flour, &c., and is occasionally

taken beneath the bark of trees. Its larva is very

injurious in Provence, where it is known under the

name of the Cadelle. This is the only British species.

TROGIDjE TULIPACE JE.

The exotic ones are rather numerous, and some of
them very splendidly coloured.

TROLLIUS f(Linngeus). A genus of showy
flowering herbs, found in the north of Europe and
America. The flowers are polyandrous, and belong
to Iianunculact'(E. The T. Ewopceus is a native of

Britain, and called the globe-flower division.

TROP^EOLE^E. A natural order, containing

only one genus, to which the well-known Tropceolum

majus, or Indian cress of our gardens, belongs. This
order comes near to Geraniacecs, but differs in

having separate stamens, and in the number of petals.
There are eleven species described, all natives of

Peru. T. pentapliyllum is used as an antiscorbutic ;
.

the flowers of both T. majus and T. minus are an in-

gredient in salads, and their fruit are used as capers,
or as a pickle.
TROPHIS (Linnaeus). A genus of two West

Indian trees, called there Ramoon-trees. The flowers

are direcious, and the genus belongs to Thymelece.
The species are free-growing plants in our stoves,

and are increased by cuttings.
TRUXALIS (Fabricius ; GRYLLUS ACRIDA,

Linnaeus). A genus of exotic orthopterous insects,

belonging to the family Locustidae, distinguished at

once by the elongated form of the head, having the

eyes placed near the extremity of the long and
slender pyramidal front, with the mouth very low,

and appearing to be placed at the breast, and by the

prismatic or ensiform antennae. The species are of

considerable size, and often elegantly varied with

pink, green, purple, &c., especially,,on the wings.

They are inhabitants of the warmer climates of the

globe.
TRYPOXYLON (Latreille ; APIUS, Jurine). A

genus of hymenopterous insects, belonging to the

family Crabronidfs, and distinguished by the very

elongated form of the abdomen, which is gradually
narrowed into a peduncle at the base. The man-
dibles are curved and without teeth ; the upper wings
have two submarginal cells, each receiving a recur-

rent nerve. The type is the Sphex figulus, Linnaeus,

a very common insect in gardens, &c., of a black

colour, with the margins of the abdominal segments
and the face silvery. The female makes use of the

old burrows of other insects, which she discovers in

stumps of wood, &c., and in which she buries small

spiders as the food of her offspring, closing up the

hole with moistened earth. (See Shuckard's Mono-

graph of the British Fossores, and the Trans. Ento-

mol. Soc., Vol. 1., Part III., for a memoir upon the

habits of this insect).

TUBEROSAjs the Polianthes tuberosa of Lin-

naeus, an East Indian genus, celebrated for the

powerful fragrance of its flowers. The tubers are

annually imported into this country from Italj'.

These are potted in sandy loam and peat-earth,

placed in a hot-bed to bring them forward to flower

in the autumn, and then are placed in the green-

house, or entrance-halls of dwelling-houses, as grate-
ful ornaments.

TULIPACE^E. A natural order of beautiful

flowering plants, natives of temperate climates, and

containing eight genera, of which there are one hun-

dred and twelve species already described. The

genera are, Yucca, Tulipa, Fritillaria, Cyclobothra,

Calochortus, Lilium, Glonosa, and Erythronium, all of

\ which, except the first, have been previously dc-

|

scribed under the proper generic names. But the
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general character of Tuttpacece is stated thus :

"
Specious hexapetaloid hexandrous endogenae, with

introrse anthers, superior germen, connate styles,

three-celled capsular fruit, with many albuminous

seeds, having spongy testae."

TULIP TREE "is the Liriodendron tiilipifera of

Linnaeus ornamental trees, natives of North Ame-
rica, and long introduced into our ornamental planta-
tions. They are raised from seeds imported from

America. The seeds are generally two years in the

ground before the seedlings appear.
TURNERIACEvE. A natural order, comprising

only one genus, unless Piriqueta be considered a dis-

tinct genus, which is doubtful. The species have
alternate leaves, and yellow axillary flowers, resem-

bling those of Helianthemum, The Turnerias are

chiefly interesting for their relations to collateral

groups.
TURNSTONE. See STUEPSILAS.

TURR.-EA (Linnaeus). A genus of trees, found
in India, having decandrous flowers, and belonging to

the order Mc/iaccce. These timber-trees submit to

be cramped in pots of light loamy earth, thrive in the

stove, arid may be propagated by cuttings.
TURTLE. See CHELONIA and REPTILE.
TURTLE-DOVE. See PIGEON.
TUSSILAGO (Linnaeus). A genus of broad-

leaved herbaceous plants, mostly natives of northern

Europe. Four of the species are British, and known

by the name of colt's-foot. The flowers are compo-
site, appearing before the leaves. Their properties,

particularly T. faifara, are medicinal, but less in

repute now than formerly. The same plant is a

plague to farmers on clayey soils.

TYCHUS (Leach). A genus of coleopterous
insects, belonging to the7 family Psclaphidee, distin-

guished by having the firth joint of the antennae

large and knot-like, especially in the males. Type,
Tychus nigcr, Leach, an insect of minute size, found
in damp moss in the winter.

TYLOPHORA (Dr. R. Brown). A genus of

climbers from New Holland and India. They be-

long to the fifth class of Liunsean botany, and natural
order Asclepiadeas, The species are easily grown
and propagated.
TYPHOUS (Leach). A genus of coleopterous

insects, belonging to the family Gcotrupida;, and

chiefly distinguished by the males being furnished
with horns upon the head and thorax. The only
British species is the Typlucus vulgaris (Scaralxzus

typhceus, Linnaeus), a very abundant species, found
in and about the excrement of horses and cows in

sandy places. It is known to collectors under the
name of the bull-comber.

^
TYROPHAGA

(Kirby). The cheese-maggot.
See PIOPHILA and CHEESE-HOPPER.
TYPHINE^E. A natural order of aquatic plants,

containing only two genera, namely, Typha and

Sparganium, both natives of European ponds, slug-
gish rivers, and ditches. The Typhas are conspicu-
ous seed-like plants, and called in English cat's-tail.

ULEX (Linnaeus). A genus, of four species, of
one of our commonest plants on English wastes.
Furze, though a wild vagrant, is not without beauty ;

its numerous flowers, appearing more or less at all

seasons, compensate for the rigid character of the
shrub itself. Nor is it wanting in usefulness. It is

a wholesome fodder for cattle when duly prepared ;
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and, as jfuel for the brick-maker, rural brewers, and

bakers, it is an excellent substitute for more costly
fuel. In some countries furze is extensively culti-

vated, and yields as great a profit in a given term of

years as if the land were cultivated for the growth of

corn. Hedges are formed of it, and it is, moreover,
an excellent cover for game. The flowers are mona-

delphous, and, as its fruit is a pod, it belongs to the

order LcgiimmoscB. The Irish and double-blossomed
furze are now admitted into the flower-garden.
ULMACE^E. A natural order, containing three

genera, namely, Planera, Ulmus, and Celtis. Of these

there are nearly forty species described, most of

which are also in cultivation. The common elm is

the type of the order, and which, with its congeners,
have the following generic character : They are

trees or shrubs, with knotless or jointless branches,

alternate, simple, petiolate, scabrous, serrate leaves,
the stipules free and often deciduous ; the flowers are

united, being collected into sub-amentiform clusters ;

the calyx is free, campanulate, and cleft at the edge,
with an imbricate aestivation ; the stamens are five

in number, all fertile, and exserted from the base of

the calyx ; the anthers are free and two-celled ;

the ovary free, and also two-celled ; stigmata two
and distinct ; the fruit is two-celled, membranous, or

drupaceous ; the seed solitary, pendulous, and with-

out albumen.
The elms, it is well known, are large handsome

trees, but their timber is of far less value than either

oak, chestnut, or pine. Though tough and strong,
it is too liable to warp and shrink. It is mostly used

by wheelwrights and coffin-makers. Elm leaves

formed a large proportion of the "
British leaf," or

"
herb," intended to be sold as Chinese tea, but

seized and burnt by the officers of excise.

The Celtis, or nettle-trees, though exotics, arrive
at considerable bulk in our plantations, and may now
be considered naturalised foresters.

The Planeras are North American deciduous

shrubs, discovered and named by Michaux. They
thrive in onr shrubberies, and are propagated by
layers.

UMBELLIFER^E. One of the most important
and most extensive natural orders ; important, as

embracing the carrot, parsnep, and celery, as dietetic

plants in Europe ; and the arracacha in South Ame-
rica

; and containing, as useful medicinal plants, the

galbanum, opopanax, and assafcetidae. The order
is divided by botanists into three sub-orders, namely,
Orthospermce, which is separated into eleven tribes ;

CampylospcrmfE, containing three tribes ; and Coilos-

pcrin<E, comprising one tribe. The generic charac-
ter is expressed thus : apopetalous, angiospermous,
dichlamydeous dicotyledons, the petals narrow at
the base, and involute ; the stamens five, exserted
from an epigynous disk

; the carpels didymous and
inferior, each one-celled ; the ovules solitary, and the
seeds albuminous ; the leaves alternate, and the in-

florescence umbellate. There are one hundred and
one genera in this order, and above five hundred and
seventy species already described ; many of the spe-
cies are inconspicuous worthless weeds, and often
found in watery places.
UNAU Two-toed Sloth (Bradypiis didactyhts).

The general characters and habits of the sloths have
been so fully noticed in the article Ai and the

artjcle
BRADYPUS, that it will be unnecessary to do any
thing further here than simply to point "out the cha-

FFF



818 U N AU.
racters of this species, or rather the sub-genus, for the

animal differs sufficiently from the Ai to entitle it to

that distinction. The unau has only two claws on
the fore feet, though it has three on the hind ones.

The tail is very short, consisting of only three verte-

brae, and wholly concealed in the hair. The fore legs
are not so long as in the ai, and they bear a propor-
tion to the hind legs of six to five. The bones of the

extremities are not so completely soldered together
as in the ai, the first phalanges of the toes are free,

though always soldered to the sesamoides. The
claws are one-half shorter in proportion than those

of the other. It is larger than the ai, its head is

more elongated, its forehead less round and promi-
nent, and its facial line more oblique. Its covering
consists of rough hairs, thicker and coarser than those

of the ai, but not quite so long and shaggy. They
are partly brown and partly white, the former pre-

dominating on the back, and the latter on the under

part. This mixture, which is not in spots but in

single hairs, gives it a peculiar tint of grey, which

appears deeper where the brown hairs predominate,
which they especially do on the upper part of the

neck, on the former of which the hairs are long, and

produce a sort of mane. There are also very strong
hairs on the thighs, and the hair on the fore arms is

reversed. The canines are much larger and more

conspicuous than in the ai, and they are separated
from the cheek-teeth by a ridge of the jawbone. The

proportions may be judged of from the statement that,

in a specimen whose body is two feet, the head is

about five inches long, the inner claw on the fore foot

two inches, and that on the hind foot an inch and
three quarters. The claws on the hind feet are

longer than those on the fore ones, and the inter-

mediate is the longest of three. The claws are in

reality hoofs, embracing the whole extremities of the

toes, as in the hoofed animals, and therefore are regu-
lar parts of the extremities as organs of locomotion.

Though this animal is not so utterly helpless upon
the ground as the ai, it is yet but a very slow walker,
and does not get on at a more rapid rate than a tor-

toise. It is much more at home in climbing, and can

contrive to reach the top of a tall tree in a moderate

length of time. Its favourable position, like that of

iho otter, is suspending itself by the feet with the

back undermost ; and it can thus suspend itself by
three feet, and use the remaining one in feeding. It

sleeps suspended.
All its senses, and indeed the whole of its vital

energies, are of a very low and imperfect character.

Of its hearing we know little, but it is not much
startled by sounds. Its sense of smell is obtuse, and
it sees badly in a strong light. Altogether it is much
more a passive than an active animal. It can endure

hunger for a long time, and is not much affected by
blows, or even by wounds. All its qualities are in

fact more of a passive than of an active nature, and it

lives much more by its power of enduring whatever

may be going on around it, than by its own activity,

exertion, or resource of any kind.

It is by no. means rare in the thick and close

forests of South America ; indeed it appears to be

much more abundant, at least in some places, than

the three-toed sloth ; and, though it is not perhaps

equal to that animal in power of perambulating the

upper parts of the trees in the thick forest with the

back undermost, it can more readily descend and

again remount when it comes to an opening.

Of the duration of life, either in it or in its conge-
ner, we know nothing ; but the numbers are con-
siderable as compared with the productive powers,
which consist of but one at a birth, which one attaches

itself to the mother by means of its claws, and clings
to her in all her climbings among the trees. This

carrying the young attached to the body bears some
resemblance to the marsupialia with a perfect pouch,
only the mode of carrying is varied to suit the habit.

The young, attached in any way to the belly, woulfl

be very inconvenient for the mother, and very unsafe

for the young, in an animal which has the back under-

most, and the belly in contact with those branches
which form its pathway in the forest. The back, on
the other hand, is equally safe for both. We must
not wonder at this ; for the unau still supports the

young in that which is her own position of stability,

namely, with the back undermost ; and as the struc-

ture of the young one is the same, the back under-

most is the position of stability for it also. The
sloths of whatever species are reversed animals in

their position of action as compared with ordinary
animals ; and therefore we must look upon all their

performances the other way. In an upright animal,
the young are most safe riding upon the upward back
of the mother ; but in those reversed animals, they
are most safe in clinging to the downward back.

What may have been the state of South America
at the time when the mighty animals of the sloth

family were alive, or what may have been the precise
scene and mode of their action, it is impossible for us

to know ; but we may with the greatest certainty
and safety conclude that it must have then been a

rough state of things. That there has been no great

geological revolution in that part of the world, since

the megatherium fed in some way upon some vege-

table, we may be assured ; for the remains of the

animal have been found in the soft deposite of La
Plata, without a single bone displaced or disjointed ;

and thus there must have been a common progress of

nature in changing the country, from the time of the

megatherium to that of the ai and the unau. Along
with them, or with either of them, there could dwell

no sprightly quadruped of large size feeding upon
vegetables ; for the remains of the forests are of such

a character that they afford neither food nor footing
for any such. This leads us to conclude that there must

have been rather a rough state of things at that time,

and that, on the part of the mammalia, the power of

suffering must have far exceeded that of acting. The

great bones of the megatherium are obviously formed

for endurance, not for activity ; and the probability

is, that it may have been a still slower animal than

the present sloths.

There is one curious point in the progressive zo-

ology of South America ; and that is the wonderful

productiveness and prosperity of the horse and ox in

that country. That there is not a vestige of either of

them as having existed there before their introduc-

tion subsequent to the discovery of the country by
Columbus and his followers, every body knows ; and

yet they have bred and multiplied there in wild

nature, faster than they have done in the eastern con-

tinent, or in North America, by all the arts of the

breeder. This is undeniable, and yet it seems some-

what strange. Experience has shown that the plains

of South America, every where to the southward of

the great tropical parts, where the sloths now inhabit,

are the places of the earth's surface which are the
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very best adapted for cattle. The cattle were no
there until they were artificially introduced by man
Is this an anomaly in nature ? Is it an instance o

imperfection of the system, one where the state o

the country was the very best adapted for certain

animals, and yet nature did not provide these animals

and thus allowed her own bounty to run to waste ?

This is a very important question, and one which
involves far more than we would at first suppose. I

will be most readily understood by propounding
another question : was the discovery of America by
Columbus, and the extension of that discovery by hi

followers, a work entirely originating with man, or

was it part of that grand system of the economy o

the earth's surface, of which man can understand anc

know only a very little ? We cannot by possi-

bility suppose that these things took place without
the knowledge of the Omniscient Ruler of the system
of things, or in opposition to the laws which He has
ordained for the government of our planet ; but the

field which this question opens is much too wide for

our investigation ; and therefore we leave it to the

consideration of the reader, for the stimulating ol

whose inquiry we have merely thrown it out as a
hint.

UNICORN of the ancients. See the article

ANTELOPE, species Abu-harbe.

URANOSCOPUS Star-gazer. A genus of

spinous-finned fishes which belong to the perch family,
and to that division of them that lurk in the mud or

lie at the bottom of the water, in order to seize their

prey as it passes over them ; they are in general armed
with strong and sharp spines upon some part of their

bodies, by means of which they can inflict severe
wounds ; but whether they employ these in the cap-
ture of their prey, or merely as defences against the

predatory fishes, such as the rays and ground sharks,
which have the mouth on the under side, has not
been ascertained.

Of course the star-gazers, like all other bottom
fishes, have the abdominal fins jugular or under the

throat, in advance of the pectorals. They have the
head of a cubical form, with the eyes on the top
(hence the name) ; they have the mouth cleft verti-

cally, the operculum toothed in the under side, a

strong spine on each shoulder, and six rays in the

gills. They have within the mouth a sort of filament
which they are said to put out, as a lure to small

fishes, as they lurk in the mud ready to receive the

dupes into their capacious mouths. They are found
in the warm seas. One, the U. scaber of the Medi-
terranean, is a shapeless fish, of a greyish-brown
colour with white spots, and having the spinous part
of the dorsal separated from the soft part. Others
have them joined. These fishes, shapeless as they
are, are eatable.

URANIA (Fabricius). A genus of very singular
and beautiful exotic lepidopterous insects, placed by
Latreille amongst the butterflies, but evidently form-

ing a distinct family ; the antennae are filiform with
the tips setaceous ; the palpi are elongated, with the
last joint naked ; the hind wings are tailed. Mr.

MacLeay has published an interesting memoir on the

genus in the Zoological Society's Transactions, de-

tailing the natural history and habits of a West Indian

species. M. Sguanzia has also published some ob-
servations at variance with those of MacLeay, in the
Transactions of the French Entomological 'Society.
The genus seems most naturally to connect the but-

terflies with the Hesperris phinges, the habits of the

perfect insects being diurnal, the flight being in the

hottest sunshine.

URTICA (Linna3iis). A well known genus of

herbs and undershrubs, found in every inhabited part
of the world, and in English lists known as nettles.

The flowers are monoecious, and the genus belongs
to the natural order to which it gives a title, namely,
URTICE^E. A natural order containing twenty-

four genera, of which there are above two hundred

species. It contains plants of very different aspect,
and of very different qualities. Worthless weeds and
the most useful fruits, poisonous and sanative, ugly
and graceful plants, are here united ; and yet there

is a similarity, especially in their fibrous constituents,
which connect the whole. The opponents of the

Jussieuan system have fixed on this order as a deci-

sive proof of the incongruity of the whole natural

system ; but their opposition is gradually subsiding,

though it cannot be expected that difference of opinion
on Jussieu's scheme will entirely cease until the whole

is re-arranged.
There are two circumstances belonging to the

history of the common nettle (U. dioica) worthy of

notice. The first is that of the pollen being discharged
from the anthers in jets like the smoke from a pistol ;

and secondly, that the nettle is never seen far from
the habitations of man.

VACCINIE^E. A natural order including only
two genera, namely, Vaccinium and Oxycoccus. Of
these there are fifty-six species already described,
and are natives of North America, Europe, and Asia.

The O. macrocarpus furnishes the cranberries sent

from North America, and the O.palustris those of Eu-

rope. V. myrtillus is the well known whortleberry. The
order consists of shrubby plants, with aqueous juices,
round or angled stems and branches ; alternate simple
leaves ; the petioles short and without stipules ; the

inflorescence is solitary or racemose, the flowers

regular and united ; the tube of the calyx is adnate
to the germen, from four to six toothed, or entire ;

the corolla epigynous ; the stamens in one series, and
borne on an epigynous disk ; filaments free, anthers

terminal and prolonged into horns ; the germen is

inferior, surmounted by a torus, which bears both the

corolla and stamens ; the fruit is a berry, four or

five-celled, few or many seeded. This order is now
merged in Ericacece.

VALERIANE^E. Containing five genera, and
of these above fifty species ; the stems are somewhat

"ointed, the leaves opposite and variable in form ; the

inflorescence in terminal, and is cymose or corym-
aiform panicles ; the flowers are united, and either

ivhite, pink, or blue, seldom yellow or purple ; the

;ube of the calyx is close to the germen, the limb

toothed or cleft ; the corolla epigynous, and also

cleft ; stamens five or less, borne on the tube of the

calyx, the filaments free, anthers ovate and incum-
jent ; the germen is formed of three carpels, the

style filiform, and the stigmas free or concrete ; the

ruit is capsular, dry, and indihiscent.

The valerians are mostly ornamental, the leaves

jenerally esculent, and used as salad ; instance, V.

olitoria, the lamb's- lettuce ; the roots of the peren-
nial species are aromatic, and highly stimulating.
The natives of India employ the roots of V.jatamansi
as a perfume ; it forming the spikenard of the

ancients. The species are all easy of cultivation

FFF2
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in the open ground, and increased by division or

seeds.

VALLISNERIA (Linnaeus). A genus of Italian

and New Holland aquatics, of very curious character.

The flowers are dioecious, and belong to Hydrocharideas.
The European species grow in Italian ditches of con-

siderable depth. The female flowers are borne on long

spiral foot-stalks/and which rise and float on the surface

and there expand. The male flowers are produced
on a separate, and often a distant plant, and on very
short foot-stalks ; but when these are nearly ready to

bloom, they are detached from their mother plant,

and, ascending to the surface, float about among the

female flowers, where impregnation takes place. The

females, so soon as this takes place, again shrink to the

bottom to perfect the seed. The late Mr. Sweet
was of opinion, that these plants might be grown in

deep ponds in this country.
VANESSA (Fabricius). A very extensive genus

of lepidopterous insects, belonging to the section

Diurna, or butterflies, and family Nymphalidce, having
the antennae terminated in a short abrupt club ; the

wings are angulated, the larvae very spinose, and the

chrysalis suspended by the tail without any girth
round the middle of the body. In this genus are

comprised some of our most splendid British butter-

flies ; the red admiral {V. Atalanta); the Cainberwell

beauty ( V. antiopa) ; the peacock ( V. io) ; the large
and small tortoise-shells (V. potychloros and Urticce);
and the comina ( V. C. album'), all belong to this genus.

They are, for the most part, of such common occur-

rence, as to render minute description unnecessary.
VANILLA (Swartz). A genus of climbing orchi-

deous plants, natives of tropical America. One of these

is the old Epidendron vanilla of Linnaeus, the roots

of which are used for flavouring chocolate, and also

for perfuming snuff. They are grown in damp moss
in our stoves, and require a rough barked stump, or

a tree, or other support to climb upon.
VELIA (Latreille). A genus of water bugs

(Hydrometridce\ having the legs formed for skimming
along the surface of water, of moderate length, and

placed at equal distances from each other. See
article INSECT, vol. ii., p. 842, figures 44, 45, for

representations of these insects.

VERATRUM (Linnaeus). A remarkable genus
of hardy herbaceous plants, bearing potygarnous
flowers, and belonging to the natural order Melan-
thacecB. From the beauty of their foliage, and stately

spike of flowers, the species are worthy a place in

every flower-garden. They are increased by divi-

sion or by seeds, which must be sown as soon as they
are ripe.
VERBASCUM (Linnaeus). A numerous genus

of biennial and perennial herbs, mostly natives of

Europe. The flowers are pentandrous, and the genus

belongs to Solanccc. The mulleins are well known
British hedge plants, though some of them are ad-

mitted into the garden.
VERBENA (Linnaeus). A genus of annual, bien-

nial, and perennial herbs, chiefly natives of America ;

and their character is so peculiar, as to be taken as

the type of the order

VERBENACE^E. Containing twenty-nine ge-
nera, and two hundred and seventeen species already
described in books. It is an order composed ol

plants of very various habits, lofty trees, and diminu-
tive herbs, bearing conspicuous or colourless flowers,
and with ample or attenuated foliage. The inflo-

rescence is solitary or aggregate, spicate, capitulate,
or corymbiform, and both irregular and united : the

calyx is free, tubular, with a divided limb, and per-
sistent ; the corolla is hypogynous, tubular, with a
five-lobed limb, more or less irregular, and deciduous ;

the stamens four or five, didynamous, sometimes only
two exsertcd from the tube of the corolla, and alter-

nate with its lobes ; filaments are free, the anthers

adnate, two-celled, and bursting lengthwise by chinks ;

the germen is free, and formed of two connate

carpels ; the style one, and the stigma scarcely
divided. The vervain was a sacred plant, and in the

Druidical superstitions, was regarded with reverence.

To ancient superstitions is still owing its repute as a

medicine, as it was long esteemed as a potent ingre-
dient in love philtres. It is slightly bitter and astrin-

gent ; but its influence over disease or passion is

merely imaginary. V. Lambcrti, and V, aublctia, are

ornamental plants ; but the most useful in the order

is the famous Tectona Indica, or teak-tree of the ori-

ental forests. Its trunk is sometimes seen above two
hundred feet high, especially about Malacca and
the neighbouring islands ; and for ship-building is

almost equal to the oak.

VERBESINA (Linnaeus). A genus of shrubs and
herbaceous perennials, mostly natives of central Ame-
rica. Their flowers are mostly yellow, and belong to

Composite. Different species of Verbesina, according
to the country they come from, require the stove or

greenhouse, and some of them are hardy, grow tall,

and take their place in the shrubbery.
VESPA (Linnaaus); VESPID^E, (Leach). The

wasp family. See WASP. The hornet is also one of

the large species of this genus, being systematically
under the name of Vespa crabro.

VIBURNUM (Linnaeus). A genus of evergreen
and deciduous shrubs, natives of both North America
and Europe. They belong to the fifth class of Lin-

naaan botany, and to the natural order Caprifoliaccee.
The species are almost all ornamental shrubs, some of

them decidedly so, as the V. tintts, laurustine, and the

V, opulus, the guelder-rose. The V. nigosum, and
the V. odoratissimum, are greenhouse species, and
handsome plants. The hardy sorts are chiefly pro-

pagated by layers, the more tender sorts by cut-

tings.

VICIA (Tournefort). A numerous genus of climb-

ing annual and perennial herbs, mostly natives of

Europe. The flowers are diadelphous, and the genus

belongs to Legnnrinosa:. Vetch is the common name
of this genus of plants. Several of them are useful

agricultural objects, being in most seasons the earliest

green forage that can be cut for cattle.

VIOLA (Tournefort). This favourite genus

gives a title to Jussieu's natural order of

VIOLARICE^E, and which comprises twelve ge-

nera, and one hundred and thirty-five species. The

greater part are hardy herbaceous plants, some of

which are attractive for their perfume, others for

their varied colours, and all for their neatness. The

generic character of Violaricece is expressed briefly

thus : apopetalous, angiospermous, dicotyledous, with

the sepals imbricate, and the petals obliquely con-

volute in aestivation ; the stamens equalling the

petals in number (five); the filaments elongated be-

yond the anthers, style one and undivided ; ovarium

one-celled, with narrow placenta, opening laterally ;

the seeds albuminous, the embryo erect, and the

leaves furnished with stipules.
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It is said that there are some suffrutescent violets

in intertropical countries which have not yet been
introduced into this country; but all the hardy sorts

have been long admitted in the flower-garden for

placing on rock-work and shady borders. The
V. tricolor is now cultivated under the name of pan-
sies, or heartsease, most extensively by professional
florists, who have originated numerous varieties, ex-

celling in size, colour, and variety, all that were
before known. They are all readily increased by
parting the root, or by seed.

VIPER (Vipera). A genus or rather family of poi-
sonous serpents, having poison fangs unaccompanied
by other teeth. They occupy the same place in the

eastern continent that the Crotali (rattlesnakes and

triangular-headed snakes) occupy in America, and
with them include the whole of the land Ophidi
which have poison fangs ; the other poisonous ser-

pents have common teeth along with their poison
fangs, and are all aquatic in their habits, constituting
what is called the Hydra family.
The vipers of the eastern continent are more nu-

merous and varied in their species than the Crotali of
the western ; but taking them on the whole, they
are not so formidable in their appearance or so deadly
in their venom. There are, however, exceptions to

this, depending partly on the species and partly on
the warmth of the climate and the season ; and in

those extreme cases wounds inflicted by any small
ones are attended with the most fatal consequences.
The vipers occupy the same place, both in the system

and on the globe, among the poisonous serpents, which
is occupied by the colubers, amons; the true serpents
which are not poisonous ; and as they have the plates
under the tail double as well as the colubers, they
have been confounded together, and the poison of
the vipers has been imputed to the others which are

certainly not poisonous. This confusion of two
sections of animals so very different, as those are in

the character which gives them their chief interest
with mankind, has often been productive of double
mistakes. The harmless colubers have been perse-
cuted as if in possession of deadly venom, and people
have been terrified at them ; on the oilier hand,
some have, from experience of the harmless nature
of the colubers, been led to tamper with the adders,
and have paid dearly for their temerity. The true
criterion as to whether a serpent is or is not poison-
ous, is the presence or the absence of the poison
fangs.

The poisonous ones are also less lively in their

motions, as the few serpents which are harmless are
less lively than the snakes ; the principal distinctions

are, however, to be sought in the appearance of the

species. There is one character which prevents the

vipers from being confounded with those poisonous
representatives in the west, the crotali. The last

have second or posterior lappets to the nostrils, and
the vipers have not. Practically this distinction is

of very little consequence, as the two are never found
in the same places, and as, though they were, they
are equally to be avoided.
The viper family, or rather tribe, admits of sub-

division into four sections; the first having the scales
on the head of nearly the same size and character as
those on the upper part of the body, and this is a
distinction between them and the non-venomous co-
lubers. The second have large plates on the top of
the head, resembling those of the colubers, but they

have the poison fangs apart like the former; the third,
the tail flattened like an oar for swimming, or other-

wise different from the typical vipers ; the fourth

have the poison fangs in the same row with other

maxillary teeth, only larger in size, and the scales on
the belly and tail like those of the boa and crotalus,
but as they do not inhabit the same part of the world
as either of these, there is no danger of confounding
them in wild nature. They make in all ten genera,
or subgenera, in Cuvier's arrangement.

VIPERA Vipers, properly so called, or those
which have the scales on the head similar to those on
the back ; but some even of these have differences in

this respect.
Common Viper ( V, bents). This is the only poi-

sonous serpent which occurs in Britain, and it is not

very common or very dangerous, except in very dry
and warm parts of the country, and during the hot
season. Being the only British reptile whose bite is

in the least to be dreaded, we shall be more particular
in our notice of it, but it seems subject to some varie-

ties of colour. Its length is from a foot and a half to

two feet, and it greatest diameter in the latter case
about one inch. The general colour on the upper
part is brown or russet, but in some instances it is

ash-grey. It is marked with an irregular zig-zag
black Hue along the back, and with a row of black

spots upon each flank ; the belly is generally slate-

grey, and covered with plates, varying in number
from one hundred and forty-four to one hundred and

seventy-seven ; the plates on the tail are still more
variable in number, being sometimes not more than

twenty-nine, and in other instances as many as sixty-

eight ; the head is blunt arid truncated in front,

broader posteriorly than the neck and anterior part
of the body, depressed on the tip, and a little heart-

shaped ; the top of the head is covered by small

granulated scales, and there are six plates on the

muzzle, two of which are perforated for the openings
of the nostrils, and form black spots ; on the upper
part of the head there are two divergent black lines

in the form of the letter V ; the upper jaw is whitish,
with small spots of black, and the under jaw is yel-
lowish

; the eyes, which are surrounded by black

borders, are very small, but very clear and brilliant ;

the tongue is soft, very extensile and retractile, di-

vided into two points at its extremity, and of a black-

ish or greyish colour. The old story of vipers being
capable of poisoning with the tongue, and all the

metaphorical allusions to the poisonous tongues of

serpents which are founded upon it, must be placed
in the category of idle stories.

The varieties of the common viper may be ranged
according as one or another of the tints which enter

into the general colour is the more predominant.
They are accordingly red, brown, grey, ,blue. and

black, but still these are only shades of difference,

the causes of which are not known, arid which occur
at the same places, and even in the same family ; the

brown and grey, as being the intermediate tints, are

the most common.
When let alone, vipers are very quiet and inoffen-

sive animals, never in the least interfering with man
or his operations, but is rather serviceable to him,

by eating insects, worms, mollusca, field-mice and
moles. They are active only for a portion of the

year, always the shorter the more northerly the cli-

mate ; and when they hybernate, a number of them
are often rolled up in a bundle in the same retreat.
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The females are ovoviviparous. The eggs vary

from a dozen to about two dozen in number ; the

gestation lasts about eight months ; the eggs, when

matured, are about the size of those of the wren ;

and when the young at first burst the membrane, and

come out of the oviduct of the parent, they remain

some time " on the egg," as is the case with the

young of the ovoviviparous fishes ; but they do not,

according to the vulgar statement, take refuge in the

body of the mother after they have been produced.
This species, and not any of the non-venomous snakes,

is the Adder of common language, the Neidr of the

Welsh, and the Nathair of the Scotch Highlanders ;

though the common snake often gets the name and

comes in for a share of the persecution, and of all the

superstitious beliefs connected with the adder. It is

eagerly eaten by the wild boar, and also by various

species of birds ; these, however, take the precaution
of bumping it on the head, or beating its head against
the ground, until it is incapable of using its fangs.

It is doubtful whether the a:*prig of Scandinavia,

and some other places of the north and the east of

Europe, is any thing else than the common viper.
Horned-muzzle Viper (V. ammodytis}$\$ not uncom-

mon in the valley of the Danube, and in countries

further to the south. It has a soft bone covered

with small scales in advance of the muzzle ; but, in

other respects, it differs but little from Lucus, though
in proportion as it is a more southerly inhabitant, its

venom may be presumed to be more active.

Horned Viper (V. cerastis). This one has a small

projecting horn over each eye ; it is of a greyish

colour, inhabits the hot and dry parts of Africa, espe-

cially the borders of the valley of the Nile, and con-

ceals itself in the sand.

The tufted Viper (V. lophophris), is an analogous

species found in Southern Africa, but instead of the

two projecting bones over the eyes it has two tufts

of filaments.

The short-tailed Viper ( V. brachyura), is a foreign

species, with the scales on the head keeled and imbri-

cated like those on the back j it inhabits warm regions,
and is represented as being very poisonous.

The brown and white Viper ( V. /uzmachates), is a

South African species, of a reddish-brown colour

marbled with white ; it has plates on the head very
similar to those on the colubers, and the lower part
of the muzzle is bevelled off.

NAIA. These are, generally speaking, of small

size, but they are remarkable for the virulence of

their poison. They are found in very warm coun-

tries, such as India and Egypt, and lurk about ruins

and among stones and rubbish. They have plates
on the head, and they have the power of inflating

the body immediately in the rear of the head by
advancing and expanding the anterior ribs.

Naia tripudians is the most notorious species. It

abounds in the warmer parts of India, where it is

called cabro capello, hooded snake, by the Portu-

guese ; and it is also called the spectacled serpent,

from a black mark, something in the form of a pair
of spectacles, which appears on its inflated disc.

There are one or two coloured varieties, as in the

common viper, but they are all equally poisonous.

They are animals of some speculation ; for the Indian

jugglers teach them to dance and play a number of

tricks, pretending to charm them ; but the safest part
of the charming is the extraction of the poisonous

Naia Haje. This is an Egyptian species, which
has been celebrated from the remotest antiquity.
The inflated neck, and often the erect attitude, which
we observe in the serpent of the ancient paintings
and sculptures of Egypt, is proof that this is the

serpent which they made the emblem of the protect-

ing divinity of the world, and, as such, placed it as

a guard, at each side of the globe, upon the portals
of all their temples. There is little doubt that, if

Cleopatra did poison herself by the bite of a serpent,
the haje was the aspic which she employed for the

purpose only it could not have been procured from
the mud of the Nile, as it is not aquatic. Its mark-

ings are greenish' and brown, not yellowish and

bluish-brown, as in the preceding ; and it cannot
inflate the anterior part of the body to such a degree.
It has been taken advantage of by the jugglers as

well as its congener, who, by pressing its occiput,
can make it as stiff as a stick, so as alternately to

seem a rod and a serpent. The power that it has

of erecting itself when alarmed, or otherwise excited,
is probably the reason why the office of a guardian
was conferred upon it.

ELAPS. These have the head furnished with

plates ; but the bones of the anterior part of the

body are very different from those of Naia; for,

instead of the ribs being dilatable, the jaws can hardly
be separated from each other in consequence of the

shortness of the tympanal bones ; their head, in con-

sequence, seems one continuation with the body.

They form an exception to the general geography of

the vipers, in being found in the tropical parts of the

American continent as well as in the East. Perhaps
they ought to be formed into a distinct section. They
are the labarra or libarri snakes of Guiana, and neither

so large nor so formidable as the crotali of that part
of the world. The one best known is E. lemniscatus,
of which the ground colour is white, marked with

rings of black, approaching each other in species,
and one of the black rays forming the point of the

muzzle. The poison of this one is much dreaded ;

and, as is the case with the viper of Britain, it brings

part of its bad name upon some of the harmless ser-

pents, which have the misfortune of bearing some
resemblance to it in their general appearance.

There are many species of Elaps in different parts
of the warm latitudes which resemble each other in

the marking of their colours, and some of them, from

the stoutness of the tail, have been called Micruri.

PLATURI have plates on the head, and a double
row on the tail, with the tail flattened for swimming.
They are found in the Indian seas.

TRIMEEESURI have some of the plates on the tail

single and others double.

OPLOCEPHALI have very large plates on the head,
and all those on the tail single.

ACANTHAPLEIS will be found noticed in its place
in the alphabet.

ECHIS, or SCYTALI, have the scales on the head

small, and large single plates on the under side of the

tail.

LANGAGA are but little known. They are said to

be of Madagascar, to have plates on the head, the

muzzle narrow and projecting, the anterior part of

the tail furnished with rays which invest it all round,
and the terminal part with small imbricated scales on
the under side as well as the upper.

BUNGARI, called also PSEUDOBOA, or false boa,
have large entire plates on the under side of the tail,
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like the boa, crotalus, and echis. They have the head

short, and covered with large plates, and the occiput
broad ; they have also a keel of enlarged longitudinal
scales along the back. Their most remarkable cha-

racter, however, is the compound structure of the

mouth, which has the maxillary teeth of the swallow-

ing serpents and the fangs of the poisonous ones in

the same row upon the same bones. These fangs
are of course not worked in the same way as those

which have the poison fangs apart. Serpents of this

description are natives of the East, where they are

sometimes called rock serpents. Some of them grow
to the length of six or seven feet.

VIRGIN'S BOWER, is the Clematisflammula of

Linnaeus, a common ornamental climbing shrub in

gardens.
VISCUM (Linnaeus). The V. album, the white

misseltoe, is one of the most remarkable English

vegetable productions, and often noticed in the Drui-

dical history of the country. It is a perfect parasite,

fixing itself on the stem or branches of other trees,

and subsisting on their sap. The unisexual flowers

are on different plants, and where these are acci-

dentally intermixed, the female plants bear abund-

ance of white viscid berries, forming the principal
winter food of the missel thrush. When a mis-

seltoe is found on an oak, the whole tree was formerly
considered sacred by the superstitious votaries of other

days, and solemn rites were performed in the shade

of the tree. The seed, stuck upon the smooth bark of

any tree suitable to its growth, strike root readily. The

whitethorn, crab apple, lime, and several others, are

frequently seen garnished with misseltoe. The plant

belongs to the small order Lorantheec, which receives

its title from the Lorantlie of the tropics, a plant of

similar character with the Viscitms.

VOLUCELLA (Geoffroy). A genus of large di-

pterous insects, belonging to the family Syrp/iidee,

having the body short, robust, often hairy, and much

resembling humble-bees ; the antennal seta is plumose,
the third joint oblong ; the larvae of several of the

species reside in the nests of JJombi(humble bees), being

parasites ; and hence it is that we find them clothed

in a garb very much resembling the insects upon
which they are parasitic, so as, in fact, to deceive

their fosterers, and permit them to enter their nests

unmolested. The type is the Musca inanis of Lin-

naeus. There are four other British species.
VOMIT NUT is the fruit of the Strychnns nux-

vomica, a plant having pentandrous flowers, and be-

longing to the natural order Apocynece, a native of the

East Indies. In our collections it is a stove plant,
and propagated without difficulty.

VULTURE (Vultur). A genus, or more cor-

rectly, VulturidcB, a family, of diurnal birds of prey,

differing from the Falcomdce, or hawks, eagles, &c.,

in being not so much regulators of the numbers of

living birds and small quadrupeds, as cleansers of the

earth from the dead bodies of such as have perished

by other means. They are the winged scavengers of

the land, par excellence, just as the storks are the

scavengers of the inland waters, the gulls on the

shores of the sea, and the petrels upon the broad
waters.

They are in some measure geographically reversed

upon the other grand division of the Accipitrcs. The

head-quarters of that division are in the north ; and

though they are not absolutely wanting in any one

latitude, the species in the tropical countries are com-

paratively few and feeble; and those of the higher
latitudes of the south are not very many in compari-
son with what are found in the north.

The vultures, on the other hand, have their head-

quarters under the equator ; they are, latitude for

latitude, more numerous in the southern hemisphere
than in the northern ; and in the very high latitudes

of the latter there are none. It must not here be

inferred, however, that the vultures are birds of deli-

cate constitution, capable of living only in the warm
regions of the world. They are the very reverse of

this ; their office in nature is a rough one, and they
are organised and tempered for

"
roughing it" through

life. In their highest latitudes they are birds of the

cold and wild mountains, neighbours to the perennial
snow ; and they very rarely descend to the plains,
and when they do it is only as stragglers, or rather

as strays, wholly out of their proper place.

Regions, where the weather is in extremes, not the

extremes of summer heat and winter cold, as we lind

them in the polar countries, but the shorter and more
violent changes of the weather, and the conflicts ot'raiu

and drought, occasion that kind of devastation which
finds food for the vultures,and calls them in to clear the

surface of corrupting matter which cannot be removed

by animals of any other kind. Hyaenas and jackalls

may do the work very well in the plains, or in those

tropical woods where the violence of the changes of
weather causes a frequent destruction of animal life ;

but no animal having only feet as organs of motion
could travel over the Alps or the Andes, or any other

lofty ridge of mountains, where the food that is for

them might be encircled by precipices thousands of

feet in height. Nor is it much better in some of the

more tangled forests, where the openings in which
the dead bodies of animals are most likely to be

found, are parted from each other by trees of moun-
tain height, and fairly barricaded against the passage
of an animal on foot, except at so slow a rate, as that

it would inevitably perish in toiling from the place cf
one meal to that of another. The food is there, and
the general principle of " no waste," which is so easily
traceable through the whole of Nature, demands that

as there is food there should also be feeders regu-
lated to its quantity, and adapted for reaching it with
the least possible exertion. Did our limits admit, we
could very easily show that the vultures are the very
animals who can perform this duty in Nature in the

very best manner. They are birds of immense wing
in proportion to the weight of their bodies ; their

flesh is tough and rigid; their plumage is so -little

liable to be injured by the weather, that nothing ap-
pears to agree better with them than thorough soak-

ings and alternate exposures to wet and dry, as even
in confinement they frequently wash themselves

thoroughly, arid hang out their wings to the sun and
air to be dried. They can also endure hunger for

very long periods of time ; and when they do meet
with a prize in the way of food, they can gorge to an
extent equal to that of the great crushing serpents ;

in fact, till they lie benumbed on the ground for a
considerable time. But these surfeits, as they would
not fail to be in the case of an animal that fed fre-

quent and moderately, do not appear to injure the

species which naturally practise them. The time of

inactivity after the full meal appears to be a time of

great renovation of the system ; and the matter thus

obtained appears to be capable of performing the func-

tions of life for a long time without a fresh renewal.
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The general characters of the vultures are : the

eyes flush with the head, and not enfonced under a

brow, or standing prominent to command a horizon ;

the tarsi are not covered by protecting plates, but

reticulated, covered with small scales let into a sort

of network, as they generally are in the wading birds ;

the beak is long, nearly straight ia the greater part
of the length of its cutting edges, and hooked only in

a portion toward the tip ; a greater or smaller portion
of the head, and even of the neck, is bare of feathers,

and if not absolutely naked skin, covered only with

thin short and soft down ; the power of their talons is

by no means in proportion to the size of the birds,

and they are not much used as weapons ; the bill is

the member upon which they chiefly depend, and it

has more the character of a cutting than of a killing
instrument ; their wings are so very long, that they
are obliged to carry them partially expanded when

they walk ; they are loosely made and cowardly birds,

and feed chiefly upon carrion, and rarely upon living

prey. After they have gorged themselves with food,
their craw forms a large protuberance beneath the

furcal bone, a flow of foetid humour distils from the

nostrils, and they are often in such a state of stupidity
and inaction, that they are incapable of escape or de-

fence, and one may catch them or knock them down
with a stick. Their office in Nature is a foul one,
and when they have performed it, they are foul and
offensive birds but not upon that account the less

in character.

Cuvier divides them into four sections, which gra-

dually approach a little more to the Falconidce, though
the best formed of the vultures are very inferior to

the worst-formed of that grand division of the Acci-

pitres. These sections are Vultur, Cathartus, Per-

cropterus, and Gypdetus.
VCLTUR. Has the beak thick and strong, with

the nostrils placed transversely at its base ; the head
.and neck without feathers, and the skin smooth, with-

out caruncles or warty protuberances. They have
also the neck surrounded by a collar of produced
feathers or down on the lower part, between the

naked portion and that which is covered by the regular

plumage of the body. Those which have three cli-

inacters are found in the eastern continent only ; and
the difference in the American ones which range in

this section or subgenus will be noticed. The spe-
cies have been much confounded by authors, and

many ridiculous stories have been told concerning
them.

Tlte Tawny Vulture (V.fulvus), is a large bird, and

has been long known to natural history. It is pretty

generally distributed over the warmer parts of the

eastern continent, occurring in the mountains. The

general colour of the mature bird before it is affected

by old aee, is grey or brown, and fawn on the upper

part ; the down on the head and neck ash-colour ; the

collar white, or white mixed with brown ; the quills and

tail-feathers brown ; the bill and feet leadcolour ; and

the belly in general white. The total length of the

bird is about three feet and a half, and the extent of

the wings not less than eight feet. The down on the

head is very short, but it forms a sort of tuft on the

occiput; the skin of the upper part of the breast over

the craw is furnished with a tuft of hair, and when
the craw is empty it falls in and forms a pit ; but after

a full meal it swells out and becomes a protuberance.
It is subject to considerable varieties of colour at

different ages ; and additional diversities have been

produced by confounding it with others. BufFon, for

instance, has given the figure of it along with the de-

scription of another species.
In summer it appears in numbers on the Alps,

the Pyrenees, and other mountains of the south of

Europe, but it retires into Africa in the winter, over
which continent it is pretty generally distributed ;

but it is everywhere of a roving disposition. It is not

a very handsome bird under any circumstances ; and
when it is in a state of repose, it retracts the neck
between the bones of the shoulders, and nearly con-
ceals the head in the feathers.

The Brown Vulture (F. cinerem) is a more daring
bird, and often larger in size than the preceding. It

is more apt to attack live animals, especially such as

are wounded, or in a weakly condition. It is blackish

brown on the upper part, with the collar of long and

bristling feathers advancing obliquely toward the nape,
where there is a tuft of feathers. The feet and the

naked skin at the base of the bill are bluish violet.

The feathers on the tibiee are long, and hang down

considerably beyond the tarsal joints ; but the tarsi

themselves are not feathered, as alleged by some.

Its colour changes much with age, and it is generally
distributed over the wilds of the south, and also dis-

cursive.

The Eared Vulture (V. auricularii) is an African

species of a blackish colour, with a fleshy crest on
each side of the head under the openings of the ears.

There is no down on the head and neck of this spe-
cies ; the naked skin on these is reddish and violet,

that on the front of the neck black ; the under part
of the body is brown ; the bill yellow at the base,

and horn-colour toward the tip. It is a large bird,

and remarkable for the stretch of its wings, which
are said to be at least three times the length of the

body, and that, in the full-grown bird, is not less than

three feet. It is abundant in the wild and elevated

districts of Southern Africa. Some of the vultures

of India have a considerable resemblance to this one,

only the fleshy appendages to the sides of the head
and the upper part of the neck are not so prominent.
It is by no means improbable that there are many
varieties differing a little from these in the wild parts
of central Africa and of Southern Asia.

The American vultures which have' the nearest re-

semblance to those now described have the mem-
brane, at the base of the bill, covered with fleshy
tubercles ; and in some of the species the naked parts
are very fine in their tints of colour, and exhibit a

brilliant play of prismatic colours ; but these go off

when the birds are dead.

The King of the Vultures (V. papa). This bird is

about the size of a goose ; and remarkable for its

changes of colour, both at different ages and in differ-

ent individuals, so that it is not easy to form any one

description so as to apply to it. In its first plumage
it is blackish, then it becomes variegated with yellow,
next the feathers on the body are fawn colour, and
the quills and collar black. The naked parts of the

head are of various brilliant colours, the predominat-

ing ones being coral red and yellowish with purple ;

but they vary so "much that they cannot be accu-

rately described. The caruncles are toothed some-

thing like the comb of a cock. This is a bird of the

low grounds rather than of the naked mountains, and
it is said to nestle in holes of trees, and to have two

eggs in a hatch.

. The Condor ( V. condor) is the celebrated vulture
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of America, of whose size, strength, and daring, so

many marvellous tales have been told, that had there

been any such animals as elephants in South America,
it is highly probable that we should have had an

account,
"
by eye-witnesses," of the condor flying

clear over Chimberazo with an elephant in its cla\vs.

We have no room to go into its history, and it is not

necessary, as it may be found any where, since Hum-
boldt brought it within reason and reasonable dimen-

sions. It is only a little larger than the mountain

vulture of the Alps, and its habits are nearly the

same ; but the appendages to the naked part of the

bird bring it more within the present section. The
colour is blackish, with great part of the wings ash,

and the collar on the neck silky and white. The
male has one large carunculated membrane above the

hill, and another below ; but these are wanting in the

female. The female is nearly of a uniform greyish
brown ; and the young in their first plumage are ash

brown, and without the collar of feathers upon the

neck. Even after all the exaggerations are discounted,

the condor is a bird of no small interest. It is the

most lofty- dwelling bird of the whole class ; and the

regions of storm and earthquake which it inhabits are

of themselves well calculated to give it a very pecu-
liar importance.
CATHARTUS are the vultures of North America,

some of which have occasionally been confounded

with the condor; and, though none of them are equal
to that bird in story, they rival, if not exceed it, in

size and in power. We cannot go into the details of

all the species, of which there are several ; and
therefore we shall give a few particulars of one as a

specimen.

Californian Vulture (C. vulturinus). This is a

very large bird, about four feet and a half in length,
and nearly ten feet in the stretch of the wings. It

inhabits North America to the westward of the

Stony Mountains, and is particularly abundant in

the lower valley of the Columbia. It is a woodland

bird, and does not appear to inhabit very high lati-

tudes, though, like the vultures of the eastern hemi-

sphere, it is more northerly in the summer than in

the winter. Their general colour is brown, without

any very decided markings ; they nestle in the thick

woods, choosing the tallest pines in the wildest and
most inaccessible parts of the mountain valleys. The
nest is composed of sticks and coarse grass, and the

pair occupy it for many years in succession. The

eggs are two, of a jet black colour, nearly round, and
about the size of those of a goose. The hatching
time is about the first of June, and the incubation

lasts about thirty days. The young are at first

covered with whitish down, and five or six weeks

elapse before they are able to quit the nest.

Where these birds inhabit is truly a vulture's coun-

try, as the turns of the seasons are particularly violent

both on land and at sea. Many land animals are

beaten down by the rains, or overtaken by the swell-

ing rivers ; and when the storm abates, the wreck
both of the land and the water is great. This is in-

discriminately eaten by the vultures, which make
common prize both of fishes and of land animals, and
heed not much how far they may be gone in putre-
faction. Their senses are keen, especially their sense

of sight, and we shall not enter upon the disputed
keenness of the sense of smell in vultures, which, to

say the best, appears to have been most gratuitously

exaggerated. When on the reconnoitre, or tracking

the progress of a wounded animal, they fly very high ;

and, though there may not be one in sight when it

falls, the carcase of a large animal speedily attracts a
number of vultures ; and they come to a recent car-

case just as readily as to a tainted one, to that which
does not smell with the same readiness as to that

which does, and this is against the common notion of

the acuteness of their scent. Indeed the fetid dis-

tillation from their own nostrils is a pretty strong

argument against their smelling power ; a man with
his nose constantly bathed in assafoetida would not
be in the best condition for finding roses by the scent.
" Their voracity," says the lamented David Douglas,
"is almost insatiable, and they are extremely ungene-
rous, suffering no other animal to approach them
while feeding. After eating they become so sluggish
and indolent as to remain in the same place, until

urged by hunger to go in quest of another repast.
At such times they perch on decayed trees, with

their heads so much retracted as to be with difficulty
observed through the long, loose, lanceolate feathers

of the collar ; the wings at the same time hang down
over the feet. This position they invariably preserve
in dewy mornings, or after rains. Except after eating,
or while guarding their nest, they are so excessively

wary that the hunter can scarcely ever approach
sufficiently near for even buck-shot to take effect on
them, the fulness of the plumage affording them a
double chance of escaping uninjured. Their flight is

slow, steady, and particularly graceful, gliding along
with scarcely any apparent motion of the wings, the

tips of which are curved upward in flying. They
are seen in greatest numbers, and soar highest, before
hurricanes and thunder-storms. Their quills are used

by the hunters as tubes for tobacco-pipes."
The Turkey Vulture (C. aura) is another American

species of smaller size, and more generally distributed.

It is about two feet and a half in length, and six feet

in the expanse of the wings. The upper parts are

nearly black, with some white markings, and the
lower parts sooty brown. They are common in the
United States, but leave the northern ones in the
winter.

The Black Vulture (C. atratus) is a darker and
smaller species ; and so familiar that it frequents the

towns, and plies as a scavenger in the streets, in which
office it is protected by the inhabitants. It is about
two feet two inches in length, and four feet four inches
in the stretch of the wings. The general colour is

dull black, with some white on the insides of the pri-

mary quills. It is a dull and sluggish bird, and the
smell of it is peculiarly offensive.

PERCNOI>TERCS Black wings. These have the
beak long, slender, a little bulged out of the middle
of the lower mandible

;
the nostrils oval, longitudinal ;

the head only, and no part of the neck, bare of fea-

thers. These are birds of moderate size, not nearly
equalling the vultures properly so called ; but still

they very greedily devour carrion and all sorts of

garbage, and rather than want they gorge the most
foul and offensive substances. They are found in
both continents.

Egyptian Vulture (P. Icncocephalux}. This is also,
from its abundance in Egypt, called " Pharaoh's
chicken." It is about the size of a raven. The cheeks
and throat are naked ; the general plumage of the
male bird white, with the quills black. The female
and the young are brown. This species ranges pretty
discursively over the eastern continent

; and it is the
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only species of vulture which Is recorded as having
occurred in Britain, even as a rare straggler. They
follow the caravans in the deserts in large flocks, in

order to feed upon the camels and other animals

which perish on those hazardous marches, which are

fatal to the lives of so many, not only from the heat

and drought, which one could readily understand,
but from the piercing cold of the night'which, at

some seasons, follows a burning hot day. The ancient

Egyptians paid divine honours to these birds, and we
find them often represented in their sculptures and

paintings ; and, though the Mussulmans of the present

day do not actually worship them, they treat them
with much respect, as very important birds in a coun-

try where cleanliness is so essential, but so much

neglected. It is probable that in so wide and varied

a country as these vultures are scattered over, there

are many varieties, some of which have been named
and described as species.

Urubu Vulture (P. jotd). This is an American

species, common in the warm and temperate parts of

that continent, and often confounded with the black

vulture, though it is a much smaller and quite a dif-

ferent bird. Its habits are similar to those of the

Egyptian vulture : and it renders similar services to

the people. It is also about the same size, but the

beak is shorter, and the plumage entirely bright black.

It is this one, and not the Atratus, which is called

the "
carrion crow

"
in the United States. Its smaller

size, more slender beak, and blacker colour, readily

distinguish it from the other. There seem to be
some smaller species, or at all events varieties, of this

one in America.
GYP^ETOS Griffons. These are the most bold

and powerful of all the vultures, and approach the

FalconidcE, with which they have been associated by
some describers ; but still they are vultures in their

essential characters. They have the eyes level with

the head, and the talons feeble ; their wings are half

spread in repose, and their craw sticks out when full,

as in the more typical vultures ; but their head is

entirely covered with feathers, and in the following

respects they make an approach to the eagles : the

bill is very strong, straight in the greater part of its

length, and much hooked at the tip of the upper
mandible, where it is enlarged ; the nostrils are

covered by rough hairs, and there are tufts of hair

projecting obliquely at the gape ; their tarsi are short

and feathered to the toes ; their wings are long, and

the third quill the longest. These characters show
that they have more hardship to endure than the

other vultures.

The Lcemmer-geyer or Lamb Vulture ( G. barbatos)
is the typical bird. This is a sturdy mountaineer,

inhabiting, but not abundantly, the summits of the

most wild and elevated ridges, and nestling in the

inaccessible cliffs in a manner similar to the eagles.
It has been perhaps more exaggerated than any other

bird, except perhaps the condor. It is in all proba-

bility the roc of the Arabian tale ; and some de-

scribers have assigned it an extent of eighteen feet in

the wings, which appears to be about double the real

quantity ; and the length is about four feet, the tail

being long and strong. The upper plumage is black,

with a white line on the middle of each feather ; the

neck and all the under part of the body a clear fawn

colour ; a black band across the head ; and the band
or tuft of hair, which projects from the gape, black.

It stands accused of carrying off lambs, goats, cha-

mois, and even the hunters, when they are benighted
and sleep on the mountains. It is also accused of

hovering over the villages and carrying off children.

It is further said to drive animals over the precipices,
in order to feast on their mangled remains ; all of

which must be taken cum grano salts. Still it is a
formidable bird, as well on the mountains of Africa

and Asia as on those of Europe.

WAGTAIL (Motacula). A genus of dentirostral

bird, belonging to the fine-billed section, and having
some characters in common with the warblers, the

greater part of which were in the older arrangements
included in this genus. See BIRD, CURRUCA, SYLVIA.
It has been reduced to comparatively few species.
The generic characters of the wagtails are : the

bill still more slender than that of the warblers ; the

tail very long, and in continual motion upward and
downward ; the tarsi long ; and the scapular-feathers
so long as to hang over the turn of the wings, as in

the stilt-birds, which run by the margins of the waters.

In fact, the more characteristic wagtails are aquatic
birds in their habits ; and though they capture great

part of their insect prey on the wing, they also cap-
ture a good deal while they are running, or in the

shallow waters, where they perch upon stones, waiting
what may come. As they are exclusively insecti-

vorous, they do not remain during the winter in the

colder latitudes, or in places where the water is apt
to be frozen. Limited as the genus is in the modern

system, it is, in Cuvier's arrangement, divided into

two subgenera, Motacilla, wagtails properly so called ;

and Budyles (shepherdess).
MOTACILLA. These have the hind claw short and

crooked, as in the rest of the fine-billed section ; and

they are found only near waters. There are two
British species.
Pied Wagtail (M. alba). This species is very much

distributed over the country in the summer, always
near the pools and streams, to enjoy which it advances

to a very considerable height up the mountains ; and,

though it disappears from those places as the cold

weather sets in, and food for it is not to be had, it is

probable that many remain during the winter. They
are handsome birds, and their action in the summer
is very amusing. They follow their prey in the air

by Jeaps and jerks, accompanying them by the motion

of the tail ; and they leap from the ground and catch

prey in the same manner. They are very familiar

birds, resorting to the close vicinity of houses, and

carrying on their labours about the horse-pond quite
undisturbed by the cattle or the servants. They also

attend the ploughs in the spring, and take their part
in clearing the fields of noxious insects ; and from

their familiarity and their strut, one would be half

tempted to believe that the little lively fellows are

aware that they are performing a service. At all

events, they are in their element ; for the plough turns

up numbers of larvse, and also of insects, which have

been hybernating in the earth. The male sings early
in the season, and sweetly, though his song is neither

loud nor of much compass or variety ; but it sings

from a low perch, at a time and in places where we
do not expect to hear a song, and this adds to the

effect which it produces. The nest is constructed in a

hole of the bank under a stone, or in a hole of the wall,

and sometimes in thick foliage near the ground. It is

constructed with vegetable fibres, feathers, and wool,

and lined with hair. The eggs are very small, four or
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five in number, of a greyish-white colour, with light

bright brown speckles ; and the bird is said to have
often the ungracious task of raising a young cuckoo
at the expense of its own brood, though, in very many
of the places where the wagtail breeds, the cuckoo
could not possibly get the egg into the nest unless

they sent it in a letter. The weight of this bird is

about three quarters of an ounce ; and the length, of

which the tail forms a considerable part, seven inches

and a half; the front cheeks and sides of the neck are

white ; the nape, the hind neck, the chin, and the

throat black; the back bluish-black, more or less

tinged with ash-colour ; two or three of the quills next

the body black ; and the rest dusky, with broad white

margins on the outer webs ; the coverts black, the

lesser tinged like the beak, and the greater with white

tips ; the tail-feathers black, with the exception of the

distal parts of two lateral ones on each side, which
are white. The female is dusky where the other has

black, and much more tinged with ash-colour; in

winter the black on the anterior part fades off, and is

replaced by white, with the exception of a crescent
on the breast. In winter many of them resort to the

lower estuaries and marshes flooded at high-water,

remaining in the withered herbage when the tide

is full, and ranging the ground as it ebbs away.
(irci/ Wagtail (M. baitrala). This species is not

quite so common as the pied one, and its colours

are not nearly so conspicuous. It is also more

migratory. In summer the male has the principal

portion of the upper part grey, and the rump and
tail-coverts yellow ; two white lines diverge from the

gape, one over and the other under the eye, and one
across the eye, joining them above and below ; the

throat under the white lines is black, and running
with a curve downwards to the breast ; the whole of

the under part is yellow, bright where it joins the

black on the breast, but fading as it recedes upon the

belly ;
the wings are greyish-black, with white tips to

the coverts ; the tail is black, with some white on two
or three of the lateral feathers ; the bill and also the

inside of the gape are black ; and the feet are brown,
marked with a yellowish garter on the tarsal joint.
The female has the yellow paler, and the grey with
a blackish or tarnished shade ; but the male fades to

the same tints in the winter. Besides being less abun-
dant than the pied wagtails, these birds are more

retiring in their habits ; and thus they are much less

frequently seen. They collect in the southern parts
oJ Britain in the winter, and are then known only, or

chiefly, as winter wr

agtails ; and they quit these places
in February or in March, according to the season,
and spread themselves over the heights, without,

however, reaching so far to the north as the other

species. They breed by the streams in the up-
land moors of the south, but not in the low and rich

places to which they resort in the winter. The nest
is usually placed in the rocky banks, and seldom in a
cover of vegetation. The nest is much the same as

that of the pied one ; but the eggs are large, of a

yellowish colour, and brighter in the spots. In their

more southerly haunts they have often one brood

early in June, and another about the middle of July ;

but in less genial places they have only one about
midsummer. Their food at all seasons consists chiefly
of water insects and their larvae, and very small and
soft Crustacea and shelled mollusca.

There is more propriety in the separating of these

birds from the warblers than appears at first sight.

While they were associated with these in the system,
they were also associated with them in manners

;

whereas they are birds of a quite different habit ;

birds of the open air, not of the grove, altering their

plumage with the seasons more than their place ; and

having several points of resemblance w ith the pipits.
BUDYTES. These birds are also with propriety

separated from the wagtails, on account both of their

structure and their haunts and habits, and their general
form and action, but the claw on their hind toe is

nearly straight, and lengthened as in those pipits
which most nearly resemble the larks. The structure

of the foot is adapted for walking upon grassy sur-

faces ; and, accordingly, the birds are chiefly found

upon them. They are insectivorous as well as the

others ; but they seek for insects in the fields and
meadows, and.follow the flocks and herds, about which
there are usually numbers of insects. It is for this

reason that they are called little shepherds or shep-
herdesses by the French, which is also the meaning
of their Greek generic name Budytes. There is only
one European species.

The Yellow Shepherdess (B. flava}. While this

bird stand in the list of the wagtails, the epithet yel-
low was by no means a happy one, inasmuch as there
is less yellow upon it than upon the grey wagtail.
The green wagtail would have been more appropriate
if the generic wagtail had been retained ; but as

there is a difference of habit along with the dif-

ference of colour, the bird is much better in a sepa-
rate genus.

It is a much rarer bird, at least much more local

in its distribution, than any of the wagtails ; and it is

more of a migrant, and probably leaves Britain en-

tirely in the winter. It appears in March, rears its

brood about midsummer, and migrates in September,
although a few appear to remain in the marine pas-
tures near the Channel. It is but seen on its coming
in the spring ; and thus it has been called the "oat-
seed bird

"
in England, and the "

spring wagtail
"
in

France. The male is olive-green above in the sum-

mer, darker on the back ; the wings and tail are

dusky with but little white, and the under part is

yellow, bright anteriorly, and very pale backwards ;

The female is almost white on the under part ; the

nest is in a tuft or under a bush upon the ground,
and never in holes of banks, or under stones ; neither

is the bird found hawking for insects over the water,
or running on the sludgy shores, as is the case with
the wagtails properly so called.

WALRUS. See MOUSE.
WAPITI. See DEER.
WARBLER. See CURRCCA and SYLVIA.
WASP. The name of a well-known hymenopte-

rous insect, belonging to the section Aculeata, sub-

section Diploptera, family Vespidce, and genus Vespa.
In the articles DIPLOPTERA and ODYNERUS we have

already noticed the distribution of these insects and
the habits of the solitary species of wasps. We shall

therefore here confine our remarks to the social spe-
cies, which constitute the genera POILSTES (which
see), and Vespa, which, in its present restricted state,

comprises only six British social species of the Lin-
naean Vespa, the largest of which is the HORNET
(which see). The five other species are of smaller

size, the common wasp ( Vespa vulgaris of Linnaeus)

being the type of the genus, which is distinguished

by the existence of three kinds of individuals in the

community, namely, males, females, and neuters, by
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having the upper part of the inner margin of the
mandibles as long or longer than the other part ;

the front of the clypeus is broadly truncate in the

middle, with a tooth on each side ; the abdomen is

always oval or conical. Early in the spring a few

large wasps may occasionally be observed flying
about, and actively engaged in obtaining materials ;

these specimens are females which have survived the

winter, harbouring in suitable places, without having
deposited their eggs, which the returning warmth of

the ensuing spring induces them to do; first, however,

constructing a nest in some hole in the ground. Here
the insect not only forms an outer covering, but con-
structs a layer of cells of an hexagonal form, in each of

which she deposits an egg ; the larva is hatched in a
few days. Wasp grubs are well-known baits for

anglers : they are destitute of legs, and remain within
the cell in which they are born, being fed by the

parent wasp ; as soon as they are full grown the
larva closes the mouth of the cell and becomes a

pupa. In a week or ten days more this first brood

appears in the winged state ; but here commence
the wonders of the wasp nest ; all these first-born

specimens are destitute of sexual instinct, being
neuters, created only for the purpose of assisting
their common parent in enlarging the nest, construct-

ing fresh cells, and feeding their younger brethren,
which are still in the larva state, the egg- depositing
process still being continued by the old foundress

wasp. It is not until the latter part of the summer
that the development of the male and female wasps
takes place, the latter are not, however, driven from
the nest as soon as produced, as in the case of the

hive-bees, and consequently there is no swarming of

wasps analogous to the swarming of bees; they remain
in fact for some time in the interior of the nest, only
quitting it at the beginning of the autumn ; they now
pair, the males soon dying ; but scarcely more than
a dozen out of the three hundred females, of which
the nest is composed, survive the winter, to become
the foundresses of fresh colonies in the ensuing year.
After this dispersion, the great object of the con-
struction of the nest having been accomplished, the

community is at an end, the neuters soon disperse
and die, and the nest is rendered a desolate ruin. A
full-sized wasp-nest is nearly a foot in diameter, of
a globular form, the outer covering composed of nu-
merous layers of a very thin substance like paper,
which the wasps construct of comminuted bits of
wood : this covering is more than half an inch thick.

There are several (eight in a large nest before the
writer at the present time) layers of cells : each of
these layers is about two-thirds of an inch deep, sepa-
rated from the next upper and under layers by a

space of about half an inch, the layers being supported
by numerous strong pillars. There are about 16,000
cells in a nest, differing in size according to the three
orders of individuals composing the community ; it is

generally in holes in banks, &c. that the wasps construct
their nests. Wasps are very ferocious creatures when
disturbed, and their stings are to be dreaded. They
feed upon sweets of various kinds as well as upon flesh,
and other insects ; they seize the common house flies

with avidity, and are very fond of honey. The nests
of the other British species are not to be compared
in point of size with that described above. Vespa
media of Latreille, and Britannica, Leach, which are

probably identical, make their nests on trees, attach-

ing them at the extremity of the branch, where they

resemble, in size and colour, a Welsh wig hung out
to dry. According to the author of the Insect Ar-
chitecture they are more common in the northern parts
of the country, being seldom met with in the south; the

tree which this species prefers is the silver fir, whose
broad flat branch serves as a protection to the sus-

pended nest, both from the sun and the rain. The
materials of the construction are nearly the same as

those of the common wasp.

Vespa holsatica constructs its nest of a singular
form ; it is nearly globular, and enclosed beneath in a

saucer-like covering, and is placed in the interior of

granaries, or attached to the beams of unfrequented

apartments. Another species attaches its nest to

various low shrubs. We have been favoured with

the two following sketches of a nest of this kind, of

small size, found in Oxfordshire, and which consisted

of about a dozen cells onlv. It is somewhat like the

nest figured by Rosel, which Kirby and Spence gave
as that of Vespa parietum; but that species is solitary,
and belongs to the genus Odynerus.

Another nest is described by Reaumur, of a" de-

pressed globular figure, composed of numerous enve-

lopes, so as to assume a considerable resemblance
to a half-expanded Provence rose. In Reaumur's

specimen there were two layers of cells, and a large

open space in the centre, which would most probably,
in due time, have been occupied by other layers
of cells.

WEEVIL. The ordinary name given to various

species of coleopterous insects belonging to the

family Curculionida, or the Linnaean genus Curculio,
and more especially applied to the different species
of the genus Calandra. See CURCULIONID^E and
CALANDRA.
WHIRLWIG. The common English name of

the Gyrinus natator. See GYRINID.*.
WHITE ANT. See TERMITID.E.
WILLOUGHBEIA (Scopoli). An East Indian

tree, having pentandrous flowers, and belonging to the
natural order Apocynece. This plant yields caoutchouc,
which is extracted from it in the East, where the
trees grow naturally. The plant is easily kept and

propagated in the store.

WIRE\VORM. This name is applied to the

cylindric wire-like horny larvae of the species of
insects belonging to the coleopterous family ELATE-
X.IDJE (which see), some of which are very destructive
to young wheat and various vegetables.
WISTARIA (Nuttal). A highly ornamental

genus of plants, chiefly natives of China, belonging to

Leguminos<E. This beautiful genus has borne different

names, namely, Glycine, Apios, Dolichus, &c. They
may be increased by layers or cuttings, and are the
most suitable of all other climbing plants for covering
arbours, naked walls, &c.

XANTHOXYLUM (Linnams). A genus of
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shrubs and trees found in the East and West Indies,

as well as in North America. The latter do well in

the common garden soil, and are increased by cuttings,

or by pieces of the roots. They are known as the

toothache tree, and belong to Hutaceae.

XEROPHYLLUM (Michaux). A genus of

North American herbaceous perennials bearing hex-

androus flowers, and ranking among the Melanthacece.

The genus was called Helonicus by Nuttal. As
ornamental plants they deserve notice, and require a

peaty soil, where they ripen seeds, by which they
may be increased.

XIPHYDRIA (Latreille; UROCERUS, Jurine ;

HYBONOTUS, Klug). A genus of hymenopterous
insects, placed by Latreille in the family Tenthrc-

dinidcc, and formed by Dr. Leach into a distinct

family, Xiphydriidce, but belonging to that of Siricida?,

having the body cylindrical, the antenna? inserted

close to the mouth, slender at the tips ; the oviposi-
tor exserted. These are insects of moderate size,

which live in the larva state in the stumps of trees,

seeming to prefer those of willow grounds. The type
is the X. dromedarius (Sirex of Linnaeus), so named
from the elongated neck. The other reputed British

species is S. camelus.

XYELA (Latreille). A genus of minute but very
remarkable hymenopterous insects, arranged by La.-

treille, but improperly, amongst the sawflies (Ten-

thrcdinidd), but having the ovipositor nearly as long
as the abdomen, and naked ; the^antenna; are elbowed,
the third joint being very long ; the maxillary palpi
are also very long, and the wings large. Two species
are only yet described, but the writer has seen

several others, and possesses both sexes of a very
large new species, presented to him by Dr. Klug of

Berlin, with the manuscript name of Xyda Dahlii.

Very excellent figures of the genus are given by Mr.
Curtis in his British Entomology. Latreille states

that the larvae reside in the interior of vegetables, or

in old wood. Brebisson named the genus Pinicola,
in consequence of the species being found in the

neighbourhood of fir plantations. There is only one
British species, X. pusilla.
XYLOCOPA (Latreille). A very numerous genus

of large exotic hymenopterous insects, belonging to

the family of the bees, having the body and legs very
hairy, the mandibles in the females spoon-shaped,
obtuse, and guttered, with two teeth at the tips ; the

upper lip is horny, and ciliated above ; the antenna;

are very much elbowed and filiform ; the fore wings
have three complete sub-marginal cells, the first of

which is divided by a small transparent line ; the

third is the largest, receiving two recurrent nerves.

These bees resemble large humble-bees, and have been
called carpenter bees, from their habit of construct-

ing their nests in posts and other wooden erections.

The body is generally of a black colour, often par-

tially covered with pale-coloured hairs ; the wings
often stained with violet, copper, or green, and very
shining. The male, in many of the species, differs

considerably from the female. In a few species the

eyes of the male are large and approximating, and
the anterior legs are greatly dilated and ciliated.

These insects are chiefly inhabitants of tropical
countries, to which they give a peculiar entomolo-

gical character. The type of the genus is the

Xylocopa violacca, a species which occurs in' the

central and southern parts of Europe, of a black

colour, with fine violet wings, the female of which
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constructs her cells in dry upright paling?, &c., into

which she first bores obliquely for an inch, then

changing the direction, she burrows perpendicularly
for a foot or more, her burrow being about half an
inch in diameter. Having completed this burrow,
she commences the construction of her cells, forming
them of the gnawed wood which she has collected at

a short distance from the nest. Having formed a cell

at the bottom of the burrow, and filled it with a sup-

ply of pollen paste sufficient for the entire subsistence

of one of her progeny (the egg of which she intro-

duces into the pollen), she stops up the mouth of the

cell with a lid of sawdust kneaded together, which
serves as a floor to the superincumbent cell, proceed-

ing in this manner until the burrow is filled. As she

is several weeks in completing these operations, it is

evident that the egg deposited in the lowest cell will

produce the perfect insect before the rest ; and in

order to prevent it from disturbing the upper indivi-

duals, the parent bee has the instinct to construct a

lateral opening at the bottom of the cells, which pre-
vents the egress of the young bees as they successively
arrive at perfection. None of the species of this

interesting genus are inhabitants of this country.
XYLOPHYLLA (Linna3us). A genus of curious

evergreen shrubs, chiefly natives of the West Indies.

Their flowers are monoecious, and belong to Euphor-
biacccE. These plants are remarkable for bearing
their flowers on the edges of the leaves. The species
are easily increased by cuttings rooted in sand, under

a glass, on moist peat.

YEW TREE. This common and well-known
tree has been already noticed under TEXAS ; and it

may be only necessary to add here that, though
placed in Dioecia by Linna;us, individual trees are

found with both male and female flowers upon them.
YPONOMENTIDyE (Stephens). A family of

small lepidopterous insects, belonging to the section

Nocturna, distinguished by having generally two,

rarely four, palpi ; the wings entire, tho anterior pair

mostly long and narrow, with shortish cilia; ; the pos-
terior generally large, folded on the inner edge with

long cilia1

; the body slender, elongated, and often

depressed, acute in the females, and tufted at the tip
in the males. These insects are of small size, but of

considerable diversity in their appearance. From the

Torlricida: they differ in having the palpi long and

slender, and from the Tincidce in having only two

palpi. Some of these insects reside in their larva

state on flowers, upon which they subsist ; others are

found within the surfaces of leaves, devouring only
the parenchyma ; some form extensive webs, and
live in society ; others are solitary. Among the sub-

cutaneous species are some of the most brilliant of

the lepidoptera, their wings being adorned with

highly polished scales, and some of them being ex-

tremely varied in the number of tints ; others, again,
are very plain ; the former set have generally droop-

ing palpi, the latter ascending recurved ones. The

species, and even genera, are very numerous, includ-

ing the japanned, or long-horned moths (Adela,

Latreille), which are to be found in the early summer
months hovering over bushes in great swarms, and

distinguished by the great length of their antennae ;

Yyponomenta,compris\iig,Y.evonymcI/a,Y.padclla,&c.,
the larvae of which reside in webs, and often entirely

strip the white thorn hedges of their foliage ; the

moths being white, with numerous black spots.
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whence the names of the little ermine moths, Ana-

campsis, Argyromiges, &c.

YUCCA (Linnaeus). A conspicuous genus of

herbaceous and half- shrubby ornamental plants,

chiefly natives of America. The flowers are hex-

androus, and the genus belongs to Tulipacece. The
most tender sorts are kept in the greenhouse or con-

servatory, and the hardy species do well in the open
air. They are all magnificent flowering plants, and
increased by suckers.

YUNX Wryneck. A genus of zygodactylic, or

climbing birds, belonging to that portion of the order

which run upon the bark of trees, and perch length-
wise upon the branches, and not to those which

climb by grasping the twigs, as is done by the par-
rots and the allied tribes. In Cuvier's arrangement
they are placed between the woodpeckers and the

cuckoos, but they have most resemblance to the

former. The term "
wryneck" is given not because

the necks of these birds are "
a-wry

" more than those

of any other birds, but because they have a wonder-
ful power of twisting the neck with great facility,

and in all directions. It can not only be bent in any
plane, but it has so much twisting motion, that the

bird can turn the bill and forehead fairly round in the

direction of the back ; and thus, while the axis of the

body remains perfectly still, the bird can, in propor-
tion to the length of its bill, command more space,
and command it with more freedom and celerity,
than any known bird. This at once leads us to con-

clude that the bird subsists upon very small food.

The generic characters are : the bill short, straight,

in the form of a depressed cone, slender at the tip,

rounded on the culmen, and with the cutting-edges
entire ; the nostrils pierced in the grooves at the

sides of the ridge of the culmen, naked of plumage,
and in part covered by membrane ; the tongue ex-

tensile, as in the woodpeckers, and with a horny or

hard cartilaginous point, but without any barbs ; the

two front toes united at their bases, the two hind

ones entirely free ; the wings of mean length, the

second quill the largest. There is only one charac-

teristic species, which was known to the Greeks, who
called it Yunx, and the Romans called it Torquilla.
COMMON WRYNECK (Yunx torquilla). This bird

appears in the south of England as a summer visitant,

and frequents the warm and dry soils the very

opposite ones from the woodpeckers. Its chief food

is ants and other little insects, which it collects with

wonderful rapidity from the bark of trees, and also

from the ground. Sunny days are those upon which

it is especially active. It is about the size of a lark,

and nearly of the same colours, only they are much
richer in the tints and more beautifully mottled.

The ground colour of the upper part is yellowish

brown, variegated with spots of darker brown, and

arrow-head lines of black ; and there is a very distinct

mesial line of black along the back, and especially on

the neck ; the under parts are greyish-white, with

arrow-head spots of black, forming bars ; the quills are

brown, with black margins ; the tail-feathers mottled

brown, also margined with black ; the tail-feathers

are long, but they have not the stiffness of those of

the woodpeckers. The bird does not require this,

either in the preparation of its nest or in the finding

of its food. It prefers a hole of a tree for its nest ;

and if it does not find one quite suitable for its pur-

pose, it can make improvement, but it never actually

digs a hole. Neither does it dig into the wood for

any part of its subsistence, though it picks it fast

enough from the bark. In the spring these birds are

partially social ; and the bird-catchers to the south
of London decoy them into their snares by imitating
their call-note, which has some resemblance to the

cry of a small hawk, only it is more subdued and
feeble. The eggs are as many as nine or ten, and

they are hatched on the wood-dust in the hollow

tree, without any materials placed as a formal nest.

When the wryneck meets with a plentiful supply of

ants, and keeps picking them up right and left, the
flexures of the mesial line change so rapidly, that it

appears to glide onward like a snake.

Cuvier makes the genus Picumurus a section of
this one. See PICUMNUS.

ZABRUS (Clairville). A genus of coleopterous
insects, belonging to the family Carabidce and sub-

family Harpalides, having the body very thick and
robust ; the external maxillary palpi filiform, the
last joint being shorter than the preceding, the man-
dibles shorter than the head, &c. These are insects

of moderate size, and generally black colours, which
are often found in the neighbourhood of corn-fields,
to which, as we learn from a memoir by Germar, the
Zabri are often very injurious, by feeding upon the

young plants in company with one of the Melo-
lonthidcB. Mr. Stephens considered, however, that it

was for the purpose of feeding upon the larvae of the

latter that the insects were found in company toge-
ther ; but Mr. Rudd has clearly proved the contrary
in a memoir published in a recent number of the

Entomological Magazine. The type of the genus is

the Carabus gibbus of Fabricius.

ZAMIA (Linnaeus'). A very remarkable genus
of rigid herbaceous plants, natives of South Africa
and the West Indies. The flowers are dioecious,
and belong to the natural order Cycadece. This genus
has somewhat the habit and character of palms, hav-

ing short thick stems, crowned with a tuft of harsh

much-divided fronds, from among which the flores-

cence is produced. The Z. Caffra is the bread-tree
of the Hottentots, its pith being extracted and manu-
factured into a kind of flour.

ZEA (Linnaeus). An important genus in those

countries suited to its growth. It is an annual be-

longing to Graminece, and is the famous maize or

Indian corn so much extolled by the late Mr. Cobbett,
as suitable for English cultivation. It has been fairly
tried in this country, and in many instances with con-
siderable success ; but comparing the expense of

cultivation, and the risk of the crop being injured by
frost, and as food for either man or cattle, it is not to

be compared with common wheat for bread, or com-
mon beans for feeding cattle ; it may be superior for

feeding poultry, perhaps, but poultry can scarcely be
called a necessary of life to British society.

ZEOLITE, or MESOTYPE as it is sometimes called,
is a mineral, of which there are several varieties ; the

acicular zeolite is of a grey or reddish-white colour.

It occurs in massive, and in distinct concretions, which
are both massive and granular. Its two ordinary
forms are exhibited in the next page.

There is a very curious peculiarity in this mineral,
which it shares with some others, but which pheno-
menon it is singularly well fitted to exhibit. If the

zeolite be heated it shows very distinct electrical

symptoms, and retains this property for some time after

it has cooled ; thus one extremity of the crystal
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exhibits an excess of electricity, whilst the opposite
end is in a negative state. Fine specimens are found

in Dunbartonshire, and some other parts of Scotland ;

it is also brought from America. The other forms

of zeolite are more rare, and excite but little interest.

ZEUZERA (Latreille). A genus of moths, be-

longing to the family Hepialidos, and comprising a

single British species, Z. JEtcuH, known to collectors

under the name of the Wood Leopard, being of a

beautiful white colour, with numerous small black

spots ; the male is distinguished by the antennae,

which are pectinated only half their length, the extre-

mity being simple ; the female has the abdomen ter-

minated by a very long and retractile telescopic

ovipositor, fitted for introducing her eggs in the cre-

vices of trees. It feeds on the wood of the pear,

apple, service, quince, and probably of all the Itosacces,

as it is known to do on the horse-chestnut, lime,

walnut, beech, birch, and oak, into which the larva

bores, forming burrows half an inch in diameter, and
so greatly injuring the timber. This larva is of a

deep fleshy yellow colour, with black spots and a

black head. It remains two years in this state and
about a month in that of the chrysalis, the abdominal

segments of which are furnished with reflexed hooks,

enabling the chrysalis to push itself to the orifice of

its burrow, so as to effect its escape without difficulty

on arriving at the perfect state.

ZIMB (Tsaltsalyid). An insect first described by
Bruce, the African traveller, but of which no subse-

quent information has been obtained by travellers in

the deserts of Africa ; so that, notwithstanding the

confirmation of many of Bruce's most marvellous-

seeming statements, the account of the zimb is be-

coming a matter of doubt. We mention it, however,
in this place because we perceive that at the last

meeting of the Zoological Society Mr. MacLeay
called the attention of the members to this subject.
"This insect," says Bruce, "is a. proof how fallacious

it is to judge from appearances. If we consider his

small size, his weakness, want of variety or beauty,

nothing in the creation is more contemptible and in-

significant ; yet, passing from these to his history,
and to the account of his powers, we must confess

the very great injustice we do him from want of con-

sideration. We are obliged with the greatest surprise
to acknowledge that those huge animals, the elephant,
the rhinoceros, the lion, and the tiger, inhabiting the

same woods, are still vastly his inferiors ; and that

the appearance of this small insect, nay his very sound,

though he is not seen, occasions more trepidation,
movement, and disorder, both in the human and brute

creation, than would whole herds of those monstrous
animals collected together, though their number was
in a tenfold proportion greater than it really is. It

is in size very little larger than a bee, and its wings,

which are broader than those of a bee, placed sepa-

rate, like those of a fly. As soon as this plague ap-

pears, and their buzzing is heard, all the cattle forsake

their food, and run wildly about the- plain till they
die worn out with fatigue, fright, and hunger. No
remedy remains for the residents on such spots but

to leave the black earth, and hasten down to the sands

of Atbara, where they remain while the rains last,

this cruel enemy never daring to pursue them further.

What enables the shepherd to perform the long and
toilsome journey across Africa is the camel, empha-
tically called the ship of the Desert. Though his

size is immense, as is his strength, and his body
covered with a thick skin defended with strong hair,

yet still he is not capable to sustain the violent punc-
tures this fly makes with his proboscis. He must
lose no time in removing to the sands of Atbara, for

when once attacked by this fly,
his body, head, and

legs break out into large bosses, which swell, break, and

putrify, to the certain destruction of the creature.

Even the elephant and rhinoceros, who, by reason of

their enormous bulk, and the vast quantity of fo*od

and water they daily need, cannot shift to desert and

dry places as the season requires, are obliged to roll

themselves in sand and mire, which, wheu dry, coats

them over like armour, and enables them to stand

their ground against this winged assassin ; yet have
I found some of these tubercles upon almost every
elephant and rhinoceros that I have seen, and attri-

bute them to this cause."

On reading this account, we are most forcibly struck

with many of the circumstances connected with the
habits and appearances of the CEstridcs (see EOT and

CEsTRtrs). We have marked in italics those passages
which seem to prove that the zimb is perfectly analo-

gous to some of the CEstridce. Latreille also (Regne
Anim. v. 500) expressly mentions the camel as being
subject to the attacks of the CEstridce; and Mr. Hope
has recently read, before the Entomological Society,
an account of a larva of one of the same insects which
attacks the rhinoceros. It is true that each species
of CEstridce is peculiar to a particular quadruped ; but
we think by attributing part of Bruce's statement to

the confusion prevailing in a desert by the maddened

fury of a troop of rhinoceroses, for instance, on the

appearance of CEstrus rhinocerontes, we shall not be

very far wrong in considering the statement as a but

slightly exaggerated account of circumstances seen

by an eye-witness.
ZINC. This mineral occurs in a variety of forms,

and is mostly found in collections of the metals under
the name of calamine. Here it assumes the most
beautiful forms, and when coloured by carbonate of

copper presents a display of tints which are almost
unrivalled in nature. It abounds in Somersetshire,
Flintshire, and Derbyshire.

Both prismatic and rhomboidal calamine, when
purified and roasted, are used in the fabrication of

brass, which is a compound of zinc and copper, and
the pure metal is also employed for a variety of pur-

poses, the most important of which are comparatively
new. Thus we find zinc, which was usually consi-

dered one of the hardest and most frangible of metals,
rolled into thin plates, as a covering for houses and
a variety of domestic utensils ; and if its surface be

kept bright it is especially fitted for the latter pur-
pose, but the oxyde is injurious when allowed to

corrode.

ZINGIBER (Gsertner). A useful genus of tuber-
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ous-rooted herbs, having monandrous flowers, and

belonging to Scitaminece. This is the well-known

ginger, so useful to the inhabitants of the countries

where it grows wild, and also to every other part of

the known world, as a wholesome spice. It is culti-

vated everywhere in India, and forms an important
article in commerce. In Britain it is raised in very

great perfection on hotbeds, for the purpose of making
a preserve in its green and soft state.

ZIRCON. This rare and beautiful mineral de-

rives its name from the French word jargon, which

was originally applied to all those gems, which, on

being cut and polished, had somewhat the appear-
ance of the diamond. The common Zircon approaches
to a grey colour, and is mostly procured from the

island of Ceylon. The primitive form of Zircon,

according to Haiiy, is composed of two four-sided

pyramids, applied base to base. The accompanying
figures furnish good views of its ordinary crystallised

forms.

ZIRCON ZYGCENID^E.

Zircon is found in company with the hyacinth,
with which it is frequently confounded, but from

which it materially differs in its colour and crystal-
lised form. From the diamond it is distinguished by
its crystallisation, greater weight, and conchoidal

fracture ; and from most other gems by its peculiar

power of refraction. These characteristics can only
be easily indicated by absolute comparison ; and
this points out the great advantage of cabinet col-

lections of specimens in mineralogical pursuits. In-

deed, the great increase of knowledge in this branch

of science, may be mainly traced to the increase of
" natural history collectors," as the practical students

in the great Book of Nature are usually called. An-
other circumstance, and one that should never be lost

sight of in tracing the progress of mineralogy, is the

facility for investigation on a large scale furnished by
the vast gallery now opened to the public in the Bri-

tish Museum. We have there spread out before

us many hundred thousands of specimens procured
from every quarter of the globe ; and if the descrip-
tive accounts prefixed were but a little fuller, it would
still more facilitate the researches of the student.

ZOEA (Bosc). A very curious genus of small

crustaceous animals, respecting which great diversity
of opinion has been entertained amongst crustaceo-

logists : the carapax is large and nearly globose,
armed with remarkably long spines in front and be-

hind, as well as at the sides ; the eyes are very large;
and placed on footstalks ; the apparent organs of

locomotion are two pairs of large bifid articulated

members ; but a very careful examination discovers

ten other rudimental legs (the anterior pair being

cheliferous) within the shells ; the antennae are four

in number; and the abdomen long and furnished

with a terminal apparatus for swimming. Latreille

has placed these insects, which are of very small

size, amongst the branchiopodous Erdromo&taca ; but

Mr. J. V. Thompson has, in several memoirs, as-

serted that they are only the larvae state of some of

the crabs.

The assertions of this writer have need of much
confirmation, and indeed Dr. Rathke, to whom Mr.

Thompson is opposed in toto, has recently published
a note, which will, we think, in conjunction with his

announced Memoir, completely overthrow Mr.

Thompson's statements, which are certainly made

without any of that precision which is so obviously

requisite in such a matter. The species here figured
is from Mr. Thompson's work ; it is exceedingly mi-

nute (the size being indicated in the scroll), and
was discovered in the sea near Cork, and is asserted

by him to be the larva of the common edible crab.
'

ZYGODACTYLI. Birds which habitually have
two toes to the front and two to the rear, without

any reversing. They are the same with the Grim-

percs, Sconsores, or climbers of different authors.

See the article BIRD, and the references therefrom,
which are well worthy of attending to, as these are

among the most peculiar, and therefore the most in-

teresting, of all the birds.

ZYGCENID^E (Stephens). A family of beautiful

lepidopterous insects, placed by Linnajus with the

Sp/iingcs, on account of the similarity in the structure

of the antennae, but having a much nearer relation to

some of the moths. The antenna? are generally
thickened in the middle, and slightly pectinated,

especially in the males. The wings, when at rest,

are deflexed at the sides of the body, and very much
varied in their colours, often offering glass-like spots ;

the abdomen is not tufted at the tip. The caterpillars
are pilose, without any caudal appendage ; they arc

not enclosed in a case, and feed on different legumi-
nose plants. When full-grown, they form a silken

cocoon, which they attach to the stern of different

grasses, of a spindle-shaped appearance. They fly in

the hot sunshine. Many of the species are exotic,

few only being found in this country ; these compose
the two genera, Zygcena of Fabricius and Proem of

Fabricius (Ino, Leach); the former comprises the

Burnet moths (which are of a fine blue-black colour

with scarlet spots), and the latter is composed of a

single species known to collectors under the name of

the green forester (Ino statices, Leach). They are to

be found in the summer months sporting on the wing,
in the hottest sunshine, over grass, &c.



INDEX.

This Index only contains such names as do not occur in the alphabetical arrangement of the ivork.

ABIES, /r, ii. 471
Abies Canadensis, hemlock spruce fir,

ii. 725
Abies excelsa, Noru'ay spruce fir, iii.

323

Abramis, bream, i. 627

Abu-harb, antelopes, i. 142

Acacia Arabica,#wm arable tree, ii. 693

Acacia vera, Egyptian thorn, ii. 394

Acer, maple, iii. 208

Acer pseudo-platanus, sycamore, iii. 747
Acherontia atropos, death

1t-head moth,
ii. 243

Achillea anglicn, milfoil, iii. 239

Achimedescoccinea, trevirana, iii. 811

Aconitum vulparia, fox-bane, ii. 532

Acouchy, agouti, i. 50

Acrydium, tetryx, iii. 792
Aconitum napellus, napellus, iii. 311

Addra, antelopes, i. 143

.Addax, antelopes, i. 141

^thnsa cynapium, dog poison, ii. 323
;

fool's parsley, ii. 516

African lily, agapanthus, i. 45
African almond, brabejum, i. C17

Agaricuscampestris, mushroom, iii. 295

Agate snails, achatina, i. 24

Agrostes stolonifera, Jiorin, ii. 471

Aim, antelopes, i. 139

Aim, or Tartarian roebuck deer, ii. 259
Aira ilcxuosa, hair-grass, ii. 697

Air-bladder, air-bag, i. 57

Ajuga, bugle, i. 641

Alder, i. 70 ; besulinece, i. 377

Algazcl, antelopes, i. 142

Alligator pear, pcrsea, iii. 423
Allinm cepa, onion, iii. 348
Allium ophioscorodon, rocambole, iii.

576
Allium sativum, garlic, ii. 61,j

Allium porrnni, leek, iii. 35
Allium schaenoprasum, chives, ii. 31

Allseed, radiola, iii. 510
Altlirra officinalis, marsh-mallow, iii.
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Alopecurus pratensis, fox-tail grass,
ii. 532

Aloe, asphodelece, i. 217

Aloe, American, agave, i. 48

Alpaca, camel, i. 680
Althaea rosea, hollyhock, ii. 766

Alucitidie, pterophorides, iii. 504

Alyssum saxatile, madivort, iii. 74

Amanduvad, fringillida, ii. 546
Amaranthus blitum, blite, i. 517
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Amarantua caudatus, love-lies-bleed-

ing, iii. 64

Amaryllis reginre, Mexican lily, iii. 238

Amianthus, asbestos, i. 211

Amomum grana paradisi, grains of

paradise, ii. 666

Ampelis, cotinga, ii. 155

Anacardiacese, cassuvieee, i. 716

Anaema, cavy, i. 754

Anauapa saliva, bromeliacece, i. 630
;

pine apple, iii. 472

Anarkak, cetacea, i. 787

Anas, duck, ii. 331

Anchusa, bugloss, i. 641

Andromeda, ericece, ii. 441

Anemone pulsatilla, pasque flower,
iii. 415

Anethum graveolens, dill, ii. 281

Angel fish, shark, iii. 660

Angler lophius, iii. 59

Angora cat, cat, i. 739

Anguilla, eel, ii. 388

Anhinga, darter, ii. 238

Aniseed, illicium, ii. 824

Anodon, anodonta, i. 120

Anomia, crania, ii. 165

Anomia dclla, placuna, iii. 475
Anona cherimolia, cherimoyer, ii. 21

Anona squamosa, sweet sop, iii. 747

Anopltira, parasitus, iii. 387

Ant, formicidce, ii. 516

Anthicides, notoxidce, iii. 324

Anthobii, glaphyridee, ii. 634

Anthophagus, lesteva, iii. 45

i. 83

Anlilopus, antelopes, i. 134

Ant Lion, myrmelionidce, iii. 307

Apara brocket, deer, ii. 268

Ape, i. 161 ; chimpansee, 164; orang-

utan, 165; siaming, 167; wouwou,

168; ounko, 169; Gibbon (black),

169; Gibbon (ash-coloured), 169

Aphidius losse, braconidce, i. 623

Apocynum androsasmifolium, dog's-

bane, ii. 323

Apius, tryhoxylon, iii. 816

Aptcra, aphaniptera, i. 170

Aquila, eagle, ii. 349

Aquilegia vulgaris, columbine, ii. 93

Arachnides, arachnida, i. 184

Arachnoids:, arachnida, i. 184
Aratoo (Goliath), parrot, iii. 409
Arbor vitae, coniferee, ii. 131

Arbutus, ericece, ii. 441
Area cucullus, cucullcea, ii. 197

Archangel, lamium, iii. 23

Arctium, burdock, i. 646

Arctomys, marmot, iii. 208

Ardea, heron, ii. 726

Argyroneta, diving water spider, ii.

294

Ariel, antelopes, i. 140

Armadillo, i. 196 ; peba, 201 ; mule,
202

;
totou verdadeiro, 202 ; mataco,

202 ; poyou, 202
; the hairy, 203 ;

pichiy, 203 ; tatouy, 203
; giant (or

twelve-banded), 203

Arnee, bos, i. 566

Arnotto, bixinece, i. 505

Arrow-root, maranta, iii. 208
Arteuiia salinus, branchipus, i. 626
Artemisia Canadensis, Canadian mug-

wort, i. 684

Artemisia vulgaris, mugwort, iii. 292

Artichoke, composites, ii. 98

Artocarpus incisa, bread-fruit, i. 627
Arum dracontiutn, green dragon, ii.

673
Arum tribe, aroideee, i. 195 ; arum,

i.210
Arundinaria macrosperma, cane-brake,

i. 688

Ascalabota, geckoidce, ii. 616

Asarum, arsarabacea, i. 210

Asemus, conia, ii. 129

Ash-leaved maple, box elder, i. 617

Asphodel, asphodelus, i. 218

Astarte, crassina, ii. 166 ; composites,
ii. 102

Aster, amellus, i. 83 ; composites, ii.

102
Aster Tradescanti, Michaelmas daisy,

iii. 238

Astragalus onobrychis, sainfoin, iii. 580

Astur, hatch, ii. 710

Asparagus, asphodelea, i. 218
Ateles (four-fingered monkeys) i. 229;

coaita,231; black,231; blackhanded,
232; marimomla, 231

; chuva, 232;
spider morfkey, 232

; miriki, 232
;

chamuk, 232

Atragene zelanica, Naravelia, iii. 311

Atriplex hortensis, orache, iii. 351

Atropa belladonna, deadly nightshade,
ii. 243

Attus, sallicus, iii. 603

Auk, alca, i. 66

Aurelia, chrysalis, ii. 3G

Avena praecox, oat-grass, iii. 341
Avena saliva, oat, iii. 340

Avens, geum, ii. 630

Avis, aves, bird, i. 389

Axis, deer, ii. 262

GG G
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BABOON,* i. 265; magot, 267; wan-

deroo, 267 ; pig-tailed, or mai-

mon, 267; black, or black ape,

268; little, 271; Guinea, 271;

grey, or dog faced, 271; pig-faced,

271; mandrill, 272; drill, 273

Balm of Gilead. ancyris, i. 97
;
draco-

cephalum, ii. 327
Balm of Gilead tribe, burseracecs, i.

647
Balsam apple, cucurbilacece, ii. 203

Balsamina hortensis, garden balsam,
ii. 615

Baltimore oriole, cassicus, i. 712

Bambusa latifolia, nastus, iii. 211

Baneberry, actcea, i. 28

Barbary family, berberidece, i. 375

Barbadoes cherry, malpighiacecs, iii. 95

Barbadoes gooseberry, pereskia, iii.

423

Barbet, or bearded bird, bucco, i. 636

Barbicaus, bucco, i. 637

Barbus, barbel, i. 287

Barley, hordeum, ii. 769

Barnacle-shell, anatifa, i. 105

Barringtonia, slravadium, iii. 727

Basella, Malabar nightshade, iii. 75

Basilisk lizard, basiliscus, i. 305

Bastard-balm, melittis, iii. 231

Bastard pimpernel, centunculus, i. 768

Bay laurel, laurineee, iii. 33

Beaked or piked whale, baleena, i. 291

Bean, taba, ii. 448

Bear, 321 ;
land or brown, 323 ; polar

or sea, 325 ; black, 329 ; grisly,

332; barren ground, 335; spec-

tacled, 336; Nepal or Thibet,

337; jungle, 337; common In-

dian, i. 337 ; Malay, i. 338

Bear-berry, ericece, ii. 441

Bearded titmouse, bearded reed-bird,

i. 339
Bear's breech, acanthus, i. 16

Beccafico, fycatcher, ii. 511

Bee-eater, i. 364; common, 368;

Adanson's, 370; Mauritius, 370;

Angola, 370; two-coloursd, 370;

Bullock's, 370; red- headed, 371;

Tarva, 371 ; eye-browed, 371; five-

coloured, 371 ; green-coloured, 371 ;

Sumatran, 371

Beech-tree, cupulifera, ii. 210

Beet-root, chenopodeat, ii. 20

Bekr-el-wnsh, antelopes, i. 142

Bell-flower, campanula, i. 683

Bent-grass, agroslis, i. 52

Bertholetia excelsa, Brazil nut, i. 627

Betel, piperacea, iii. 474

Bib, gadoidce, ii. 561

Bindweed family, oonvolvulacece, ii.

135
Bira brocket, deer, ii. 268

Birch, i. 388; betulinece, 377

Bird of Paradise, i. 480 ; great or com-

mon, 484 ; royal or king, 485 ;

red, 486
; magnificent, 486 . six-

threaded, 487; small green, 487;

white, 488

Birds'-nest orchis, neottia, iii. 314

Birds'-foot, ornithopus, iii. 354

Birds'-foot trefoil, lotus, iii. 63

Birthwort tribe, aristolochia, i. 1 94

Biscutella, buckler mustard, i. 639

INDEX
Bison, i. 489 ; common, 491

; Ame-
rican,494 d

Bixa Orellana, anotta, i. 124

Black briony, discorece, ii. 283

Blackbird, thrush, iii. 795
Black fish, scomberoidee, iii. 629
Black ape, or baboon, baboon, i. 268
Black briony, tamea, iii. 771
Black tail, antelopes, i. 140

Bladder-nut, celastrinece, i. 761 ; sta-

phylece, iii. 718
Bladder senna, colutea, ii. 93

Blaesbok, or blissbok, antelopes, i. 147
Blatta orientalis, cockroach, ii. 73

Blaubok, antelopes, i. 145

Bleekbok, antelopes, i. 149

Blennius, blenny, i. 511

Blessed thistle, composite, ii. 99
Blind-worm, anguis, i. 112

Blitum, chenopodetB, ii. 21

Blood-flower, hcemanthus, ii. 697

Bloodwort, sanguinaria, iii. 605

Bluebottle, cyanus, ii. 225
Blue jay of America, corvus, ii. 151
Blue robin, sylvia, iii. 752
Boar fish, scomberoidee, iii. 628

Boatbill, caucroma, i. 686

Bobac, marmot, iii. 209

Bocconia, Macleaya, iii. 72
Bois perdrix, heisteria, ii. 719
Bombax ceiba, silk-cotton-tree, iii. 683

Bombus, humble-bee, ii. 786

Bombyx, goat-moth, ii. 648

Bombyx mori, silkworm, iii. 683

Bombyx pityocampa, cnethocampa,
ii. 68

Bombyx processionea, cnethooampa,
ii. 67

Boneset, composites, ii. 102

Bonito, scomberoidee, iii. 621

Booby, gannet, ii. 615

Boshbok, antelopes, i. 153

Botaurus, bittern, i. 497

Bottle-gourd, oucurbitacece, ii. 202 ;

laaenaria, iii. 21

Bottle-head, beaked whale, cetacea,
i. 798

Boxthorn, licium, iii. 71

Brahminy bull, bos, i. 561

Bramble-finch, brambling, i. 624
Brassica rapa, rape, iii. 525

Bread-tree, zyamia, iii. 830
Breadfruit tribe, artocarpea, i. 209

Brill, flat-fish, ii. 502
Brine shrimps, branchipus, i. 626
Bristle- tooth, chcetodon, ii. 2

Brocket, pita, deer, ii. 268
; apara,

268 ; bird, 268

Bromus, brome-grass, i. 630

Brook-lime, samolus., iii. 603

Broom, genista, ii. 621

Broom-rape, orobancheee, iii. 358
Brosimum alicastrum, bread-nut, i. 627

Bryonia dioica, bryony, i. 635

Bryony, cucurbitacecB, ii. 203

Buccinum, eburna, ii. 376 ; monocerot,
iii. 283 ; purpura, 507 ; buccinum

sulcatuir, planaxts, 475
Buchu family, diosmete, ii. 284
Buck bean, menyanthes, iii. 235

Buck-eye, cesculris, i. 42

Buckwheat-tree, mylocaryum, iii. 304

Buffalo, bos, i. 563
Buffalo fish, squamipennes, iii. 769

, ovula, iii, 367

Bull antelope, antelopes, i. 151

Bull-head, coitus, ii. 156

Bullrush, cyperaceae, ii. 233

Bully-tree, achras, i. 25
Bunium flexuosum, earth-nut, ii. 371

Bunting, emberiza, ii. 414

Burbot, gadoidce, ii. 564

Burdock, composites, ii. 99

Burnet, sanguisorba, iii. 605

Bur-reed, sparganum, iii. 700

Bush antelope, antelopes, i. 144

Bush goat, antelopes, i. 144

Bushmaster, crotalus, ii. 180

Butcher-bird, lanius, iii. 25

Bute, buzzard, i. 655

Butter-bur, composite, ii. 102

Butterfly, papilio, iii. 387

Butterfly- weed, asclepiadece, i. 212

Butterwort, pinguicula, iii. 473
Button-tree, conocarpus, ii. 132

Button weed, spermacoce, iii. 703

Button-wood, cephalantus, i. 768

Buxus sempervirens, box-tree, i. 617

C

Caama, antelopes, i. 149

Cacao tree, byttneriaceee, i, 658

Cachalot, cetacea, i. 788

Cactete, opuntiacece, iii. 351

Cainea, cinchonacece, ii. 53

Calabash, cucurbitaceoe, ii. 202

Calabash-tree, crescentia, ii. 168

Caladium sequinum, dumb cane, ii. 348

Calamophilus biarmicus, bearded reed-

bird, i. 339
Calceolaria pinnata, slipper-wort, W,

694 t

Calebassia, Adansonia, i. 33

Calidris, sanderling, iii. 604

Callithrix, monkey, iii. 274
Caltha palustris, marsh marigold, iii,
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Cambing outang, antelopes, i. 140

Cameleus, Camelidso, the camel family,

camel, i. 67 1

Camelion, Camelionidse, i. 680

Camelopardalis, giraffe, ii. 630

Campagnol, arvicola, i. 210

Camphor-tree family, dipterocarpea,
ii. 290

Canada jay, corvus, ii. 1 52

Canary, carduelis, i. 704

Canary grass, phalaris, iii. 433

Cancer, crab, ii. 162

Cancer salinus, branchipus, i. 626

Candleberry myrtle, myrica, iii, 308

Cane-fly, delphax, ii. 270

Canis, dog, ii. 295

Canna, antelopes, i. 148

Cannabis saliva, hemp, ii. 725

Caoutchouc, apocynece, i. 1 75 }

Wilughbeia, iii. 828

Cape buffalo, bos, i. 568

Cape Coast lily, amaryllideee, i. 81

Caper family, capparidees, i. 90

Capine capensis, Cape phyllyrea, i,

690

Capparis spinosa, caper-tree, i. 90

Capra, goat, ii. 640

Caprimulgus, nyctichelidon, iii. 329

Capybara, cavy, i. 753

Caracal, cat, i. 744

Caragana, halimodendron, ii. 698



Carangug, scomberoidce, iii. 628

Cardinal, red, fringillidce, ii. 542

blue, ii, 544
; red-headed, ii. 544

Cardiospermum corindum, heart-seed

ii. 715

Cardoon, composites, ii. 97
Carduelis spinus, aberdevine, i. 2
Cariacou deer, deer, ii. 267
Carica papaya, papaw tree, iii. 386.

Carides, palcemonidce, iii. 384

Carnation, caryophyllece, i. 709

Carob-tree, ceralonia, i. 772
Carolina allspice family, calycanthece

i. 670

Carp family, cyprinoidce, ii. 233

Carpinus betulus, hornbeam, ii. 769
Carrion crow, corvus, ii. 144

Carrot, daucus, iii. 242
Carum carui, carraway, i. 698

Carya alba, hickory -tree, ii. 745

Carya porcinus, hognut, ii. 766

Caryocar nuciferum, butter-nut, i. (555

Caryophyllus aromaticus, clove-tree,
ii. 67

Cashew nut, anocardium, i. 100
Cashew family, cassuviece, i. 716
Castanca vesca, chestnut, ii. 23
Castor fiber, beaver, i. 341

Casuarius, cassowary, i. 715

Catalpa longissima and syringifolia, big-

noniacecB, i. 379
Cat bird, thrush, iii. 799

Catchfly, silene, iii. 683

Cat-fish, anarrhicas, i. 101

Cats-tail grass, thleum, iii. 436

Cattle-bird, cow-bunting, ii. 158

Caurali, grus, ii. 676

Caviadae, cavy, i. 752

Cayenne pit-pat, cassicus, i. 713

Cayenne warbler, cassicus, i. 713

Cedar, conifera, ii. 129; of Lebanon,
130

; sacred Indian, 130 ; Virginian
or red, 131; sharp, 131; white,
131

Cedrus Labani, cedar of Lebanon, i.

760
Centaurea benedicta, blessed thistle, i.

514

Cephalopoda, cephalophora, i. 768 ;

cryplodibranchiata, ii. 187
Cerasus laurocerasus, laurel cherry,

iii. 33
Cerasus Lusitanica, Portugal laurel,

iii. 497
Cereal rye, secale, iii. 646
Cercus grandiflorus, &c., cadea, i. 662
Cerinthe major, honeywort, ii. 767

Cermatia, sculigera, iii. 632

Cervus, deer, ii. 246

Chterophyllum sativum, chervil, ii. 23
Chaffinch, frinyillida, ii. 545

Chama, cardita, i. 698

Chama, cypricardia, ii. 233

Chamalor, isocardium, ii. 884

Chamois, antelopes, i. 136

Chamomile, composites, ii. 100

Chamuk, ateles, i. 232

Charadrius, plover, iii. 477

Chat, saxicola, iii. 609

Chati, cat, i. 743

Cheese-maggot, tyrophaga, iii. 817

Cheetquha, ailurus, i. 55

Cheiromys Madagascaricnsis. aye-aye,
i.262

Chetah, cat, i. 736

INDEX.
Chelmon, squamipennes, iii. 769
Chene noir, bignoniacece, i. 379

Chenopodium, goosefoot, ii. 664

Chickara, antelopes, i. 139

Chickweed family, carysphyllece, i. 70

Chicorium endivia, endive, ii. 425

Chilidomium majus, celandine, i. 761

Chimpansee, ape, i. 164

China-asters, callisterna, i. 668

Chinche, marten, iii. 2'24

Chinchilla, chinchillidete, ii. 26
Chinese lungwort, composite, ii. 101

Chionanthus Virginica, fringe tree, i

536

Chirocephalus, branchipus, i. 626

Chiru, antelopes, i. 137

Choko, sechium, iii. 646

Chondrillajuncea, gum succory, ii. 69

Chough, corvus, ii. 150

Christ's-thorn, paliurus, iii. 384

Clirysanthemum leucanthemum, oxeye

daisi^'m. 380

Chrysanthemum, composite, ii. 102

iii. 329
Chuck-will's -widow, nychtichelidon

iii. 335

Chuva, ateles, i. 232

Cicadellae, cercopidce, i. 774
Cicer arietinum, chick pea, ii. 23
Cimex lectularius, bug, i. 639

Cimifuga, bugwort, i. 642
Cinchona famil}', cinchonacece, ii. 47
Cinclus, dipper, ii. 285
Cinuamomum camphora, camphor tree

i. 684
Circa?a lutetiana, enchanter's night-

shade, ii. 425

Circular-fin, discobolus, ii. 291

Cirrhipoda, nematopoda, iii. 314

Cistus, or rock-rose family, cistinece,
ii. 55

distils ladiniferus, gum cistus, ii. 693
Distus ledon, ledon, iii. 35.

Distus purpureus, rocA; rose, iii. 576

Uitharoxylum quadrangulare, fiddle-
wood, ii. 470

Ditrus aurantium, orange-tree, iii. 352
Citrus decumana, shaddock, iii. 648
Jitrus limonum, lime, iii. 48
Citrus medica, lemon, iii. 3G

'itrul, cucurbitacece, ii. 202
limatis flammula, virgin's bower, iii.

823

Ulimber, anarrhicas, i. 101

limbing perch, anabas, i. 98
lio helicina, limacina, iii. 47
Ho pyramidata, cleodora, ii. 63

loth-moth, lineidee, iii. 803
louded tiger, ca<, i. 732

lover, trifolium, iii. 811

^lub-rush, scirpus, iii. 616

Clupea, clupeidac, herring, ii. 736

'oaita, tete?, i. 231
; black, i. 231

;

black-handed, i. 232
oal fish, gadoidcB, ii. 563

obayba cavy, i. 754

Nobler-fish, scomberoidee, iii. 628

Coccus, coccidce, ii. 71

ioccinella septem-punctata, ladybird,
iii. 20

'occyzus, cuckoo, ii. 1 95.
!ochlearia officinalis, scurvy-grass, iii.

613
ochlearia armoracea, horse-radish, ii.

785

835

Cock, gallinidce, ii. 571 ; jugo, i. 575 ;

Bankiva, 575; bantam, 575;

jungle, 575; negro, 575; fork-

tailed, 576

Cockatoo, parrot, iii. 408 ; great white,

408; red-breasted, 408; Banks's,

408 ; three colour-crested, 408

Cockroach, blalta, i. 509

Cockroach family, dictyoptera, ii.

276
Cocoa-nut tree, cocos, ii. 75

Cocoa-plum, chrysobalanus, ii. 39

Cocoa-plum family, chrysobalanete, ii.

39

Cod family, gadoidae, i. 556

Coffee, rubiacece, iii. 578

Coffee-tree, cinchonacece, ii. 50; coffea,

ii. 76
Colchicum byzantium, meadow saf-

fron, iii. 228

Colocolo, cat, i. 742

Colocynth, cucurbitacece, ii. 201

Coltsfoot, composite, ii. 102; tussi-

lago, iii. 817

Coluinba, pigeon, iii. 447

Columba root, menispermacea, iii. 234

Colutea arborcscens, bladder senna,
i. 507

Coly, colius, ii. 79

Colymbus, diver, ii. 292

Comarum palustre, marsh cinquefoil,
iii. 211

Comocladia integrifolia, maiden plum,
iii. 75

Conanthera campanulata, Cummingia,
ii. 205

Condor, vulture, iii. 824

Conium maculatum, hemlock, ii. 724

Conocarpus, button-tree, i. 655

Convolvulus, convolvulacece,\\. 135

Convolvulus batatas, sweet potato, iii.

747
Convallaria majalis, lily of the valley,

iii. 46

?oot, Tulica, ii. 554

>oracius, roller, iii. 576

?oral, polypus, iii. 494

Coralline, polypus, iii. 493

?oral trees, erythrina, ii. 444

^orchorus Japonicus, kerria, iii. 13

/oreopsis tintoria, composites, ii. 102

Doriphilus, parrot, iii. 413

"'ork-tree, cupuliferce, ii. 207
Corn blue-bottle, composites, ii. 99

2orn-weevil, calandra, i. 664

Cornel family, corneee. ii. 139

/oi-nua ammonis, ammonita, i. 93

^ornus succica. dog-wood, ii. 3-/i

.'oricu do scrra, dori/an/hes ii. o27

'orvisartia helenium, elecampane, ii.

397

?orylus avcllana,./?/6er/, ii. 470; nut'

tree, iii. 328

?oryphene, coryphcena, ii. 153

>oryza squumosii, Jleabane, ii. 504

/ossus, goat-moth, ii- 648

iostmary, composites, ii. 101

'otton grass, c//peracece, ii. 233
;
erio-

phorum, ii. 443
otton thistle, onopordium, iii. 349

otton-tree, bombax, i. 542

otton-tree family, bombacece, i. 541

ourlan, or courliri, grus, ii. 675

owdie pine, or Kawie-tree, conifera,
ii. 131

GGG2
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Cow-parsnip, heracleum, \\. 725

Cow-tree, apocynece, i. 175

Cow-wheat, melampyrum, iii. 288

Coypou, myopotamus, iii. 304
Crabes triangulaires, maiida!, iii. 75

Crabo, cimbex, ii. 46
Crake (corn), rallus, iii. 524; spotted,

iii. 525 ; baillon, iii. 525
; little, iii.

525

Cranberry, oxycoccus, iii. 380

Crane, crane family, lorus, ii. 673
Crassina, astarte, i. 227

Crataegus crusgalli, cockspur- thorn, ii.

73

Crataegus oxyacantha, hawthorn, ii. 715

Cratsegus pyracantha, evergreen thorn,

ii.,448

Crax, curassow, ii. 210
Crescentia cujele, calabash-tree, i. 664

Cress, cruciferce, ii. ] 83

Crested pigeon, nallinidae, ii. 583
Crimson shuttlecock, pe.riptera, iii. 423

Cristellaria, crepidulina, ii. 168

Crocisa, melecta, iii. 230
Crocodilus, crocodile, ii. 174
Crocus sativus, saffron, iii. 580

Crow, corvus, ii. 140

Crowberry, empenece, ii. 424
Cruciferous family, cruciferce, ii. 181

Cuckoo-bee, cuculina, ii. 197

Cuckoo-flower, ftoscuculi, ii. 504 ;

lychnis, iii. 71

Cuckoo-pint, or wake-robin, aroidea,
i. 195

Cuckoo-spit, cercopidee, i. 775

Cuckoo-spit insect,froghopper, ii. 553
Cucubalus baccifer, campion, i. 684

Cuculus, cuckoo, ii. 188
Cucumis sativa, cucumber, ii. 198
Cucutnis melo, melon, iii. 233
Cucurbita potira, gourd, ii. 664

Cumindis, tarus, iii. 785

Cuprcssus disticta, schubertia, iii. 613

Cuprcssus Lusitanica, glauca, cedar of
Goa, i. 760

Curassow, ii. 210; wattled, ii. 211;
crested, ii. 211

; lumped, ii. 212

Currant, riles, iii. 575
Currant hornet sphynx, eegeriedce, i. 41

Curruca atricapilla, blackcap, i.-
r)06

Curruca luscinia, nightingale, iii. 316
Curruca garrula, babillard, i. 264

Cycnia, diaphora, ii. 275

Cydonia vulgaris, quince, iii. 508

Cygnus, swan, iii. 741

Cymbidium, cirrhcea, ii. 55

Cynara cardunculns, cardoon, i. 699

Cynara scolymus, artichoke, i. 205

Cynosurus cristatus, dogs"-tail grass,
ii. 323

Cypress, coniferae, ii. 131

Cypress-leaved lavender cotton, com-

posita, ii. 102

Cyprinus, bream, i. 627

Cyprinus gobio, gudgeon, ii. 677

Cyrilla pulchella, Trevirana, iii. 811

D

DAB, flat-fish, ii. 501

Dartylis glomeratus, cock's-foot grass,
ii/73

Dahlia, composite, ii. 102

INDEX.
Daisy, composita, ii. 102

Dama, antelopes, i. 143

Dammar-pine, conifera, ii, 131

Dandelion, composites, ii. 100

Dart-snake, acontia, i. 26

Dascillus, atopa, i. 245 .

Dasypus, armadillo, i. 1 96

Date plum, diospyrus, ii. 284

Day lily, hemerocallis^ ii. 723
Dead nettle, archangel, i. 188

Deciduous
cygrcss, schubertia, iii. 613

Deer, ii. 246 ; rein-deer, 249 ; elk, 25 1;

stag or red deer, 254
; fallow, 257 ;

roebuck, 258 ; Ahu or Tartarian roc-

buck, 259
; Nepal stag, 260 ; great

rusa, 260 ;
samver of Bengal, 260

;

Malay rusa, 261 ; Mariana rusa, 261 ;

rusa of Timor, 262; spotted axis,

262 ; Nepal muntjak, 263 ; Wa-

piti, 263
;
north-western stag, 264;

Virginian deer, 265 ; large-eared, 266 ;

long-tailed, 266 ; guazupuCo, 266 ;

guazeli, 267 ; cariacou, 267 ; pita

brocket, 268 ; apara brocket, 268
;

bira brocket, 268 ; fossil, 268

Delphinium, larkspur, iii. 33

Dendrocopus, picuculi, iii. 438
Desmodium gyrans, moving plant, iii.

290
Devil's coach-horse, brachelytra, i.

618
Dianthus caryophillus, clove, ii. 65

Diard's Java cat, cat, i. 744

Didus, dodo, ii. 295

Didymocarpeae, cyrtandracets, ii. 234

Digitalis purpurea, foxglove, ii. 532

Dimorpha, astala, i. 228

Diomedia, albatross, i. 60

Dodder, convolvulacece, ii. 1 36

Dodder, cuscuta, ii. 218

Dog, ii. 295 ;
wild dog of Nepal,

304; Pariah, 304; Malay, 304;
Australian or Dingo, 305 ; African,

305
;
South American, 305

;
North

American, 306 ; Highland greyhound,

306; Irish wolf-hound, 307; spotted
Dalmatian or Hungarian, 307 ;

French matin, 307 ; greyhound, 308 ;

Scotch greyhound, 308; Turk-

ish greyhound, 308 ; bloodhound,

308; staghound, 309; talbot, 310;
foxhound, 310 ; harrier, 310; beagle,

310; Scotch terrier, 311; English

terrier, 311 ; spaniel springer, 311;

alpine spaniel, 311; water spaniel,

312; setter, 313; Spanish pointer,

313; English pointer, 313 ; Russian

pointer, 214; Newfoundland, 314;
Siberian, 315 ; Iceland, 315

;
Green-

land, 315; Esquimaux, 315; shep-

herd's, 315 ; cur, 317; lurcher, 318 ;

leymmer, 318; tumbler, 318; turn-

spit, 319; bulldog, 320; mastiff,

321; ban-dog, 322; Cuban mastiff,

322

Dog-fish, shark, iii. 651 ; picked, 657

Dog's-tail grass, cynosurtts, ii. 232

Dog-poison, eethusa, i. 43

Dogwood, cornea, ii. 140

Dolphin, celacea, i. 789, 791
Doronicum pardalianches, leopard's

bane, iii. 41

Dory, scomberoidoB, iii. .628

Dove, turtle, pigeon, iii. 462 ;
Ameri-

can ground, 468; rust - coloured

ground, 469; picui ground, 469;

bronze-winged ground, 469
; white-

bellied ground, 470; copper.coloured

ground, 470 ;
white-fronted ground,

471; blue-headed ground, 471; ca-

runculated ground, 471 ;
wattled

ground, 472 ;
Nicobar ground, 472

Dragon flies, agrionidce, i. 51

Dragon lizard, lizard, iii. 53

Drill, baboon, i. 273

Drongo, edolius, ii. 386
Drosera rotundifolia, sundew, iii. 731

Duck, ii. 331 ; wild or mallard, 335;

summer, 339 ; eider, 345

Dugong, cetacea, i. 794

Dunlin, tringa, iii. 813

Dyer's wood, crucifera, ii. 183 ; rete-

dacece, iii. 564

Dzeren, antelopes, i. 138

Dziggitai, horse, ii. 782

E

EiGLE, ii. 349; golden, 353; little or

spotted, 357 ; wedge-tailed, 358 ;
ash

coloured, 358 ; white-headed, 360 ;

osprey, 364; great American, 368;

harpy, 369 ; caracara, 370 ; Chilian,

370 ;
South African, 370 ;

whitish

African, 370 ;
vociferous or scream-

ing, 371
; Pondicherry, 371

Earth -wolf, aard-wolf, i. 1

Earwig, forficula, ii. 516

Eccoptjogaster, scolytus, iii. 617

Echinops sphaerocephalus, globe thistle,

ii. 635

Eft, salamander, iii. 586
Elaeodendron orientalis, olive-wood, iii.

347

Elecampane, composites, ii. 102

Electric eel, gymnotus, ii. 694

Elder, caprifoliacece, i. 92

Elder-tree, sambucus, iii. 603

Eledona, boletophagus, i. 541

Elephant beetle, dynastes, ii. 347

Elephant's foot, dioscorece, ii. 283

Elephas, elephant, ii. 397

Eleutherata, coleoptera, ii. 76

Elk, deer, ii. 251

Elymus arenarius, lyme grass, iii. 71

Enchanter's nightshade family, circcea,

ii. 54

Endive, composita, ii. 99

Engraulis, anchovy, i. 105

Epidcndron vanilla, vanilla, iii. 820

Epiemachus, promerops, iii. 498

Epimedium alp\num,barren-wort, i.300

Equine antelope, antelopes, i, 145

Equisetrum palustre, horse-tail, ii. 785

Equus, horse, ii. 770

Equus asinus, ass, i. 219

Erica, heath, ii. 715

Erinaceus, hedgehog, ii. 715

Ermine, marten, iii. 218

Erodiuru, heron's bill, ii. 736
Ervutn lens, lentil, iii. 41

Erythronium dens canis, dogs-tooth

violet, i\. 323

Esculapiau serpent, coluber flavescens,
ii. 92

Eucalyptus robusta, gum-tree, ii. 693

Eugenia Malaccensis, Malay apple, iii.

94

Eugenia, ttravadium, iii. 727



Eupatoriuui cannabiiium, hemp agri-

mony, ii. 735

Eupatorium, ozothamus, iii. 383
'

Euphorbia caput Medusa;, medusa, iii.

228

Euphorbia lathyris, caper spurge, i. 690

European goat- sucker, nyctichelidon,
iii. 330

Exocetus, flying fish, ii. 511

Exnphthaliuus, campylus, \. 684

Eyebright, euphrasia, ii. 447

FAGUS castanea, chestnut, ii. 23

Fagus sylvatica, beech tree, i. 363

Falco, falcon, ii. 449

Fallow-deer, deer, ii. 257

Fan-palm, chameerops, ii. 6

Fan-tail, rhipidura, iii. 574

Father-lasher, coitus, ii. 157
Feather grass, stipa, iii. 726

Felis, felina;, cat, i. 718

Felwort, siverlia, iii. 747

Fennel, ferula, ii. 469

Fern, filices, ii. 471

Ferret, marten, iii. 2 1 6

Ferula communis, giant fennel, ii. 630

Festuca, schedonorus, iii. 613

Feverfew, composite, ii. 101
; tyre-

thrum, iii. 507

Ficus, artocarpece, i. 209
Field -fare, thrush, iii. 796

Fig, artocarpece, i. 209

Fig-marigold, jicoidece, ii. 469

File-fish, balistes, i. 293

Finch, finch family,/ript/ftrf<z,ii. 536 ;

lazuli nonpareil, 537 ; painted non-

pareil, 537 ; purple, 538 ; alpine

snow, 545 ; American snow, 545 ;

Whidah, 546

Finger grass, digitalis, ii. 281

Finner, baleena, i. 289

Fiorin-grass, agrostis, i. 52

Fir, abies, i. 4

Fir family, coniferas, ii. 129
Fish lice, cceliyides, i. 66

Fishing crow, corvus, ii. 153
Five-banded gade, gadoidce, ii. 564
Flat pea, platylobium, iii. 476
Flea bane, composite, ii. 1 02

Flea bane, conyza, ii. 136

Flesh fly, blue bottle, i. 533

Fleur-de-lys, iris, ii. 884

Flowering ash, oruns, iii. 358

Flowering rush tribe, butomiez, i. 651

Fly, musca, iii. 294

Flying cat, galeopthecus, ii. 567

Flying squirrel, pteromys, iii. 503
Fool's parsley, esthusa, i. 43
Forficula auricularia, earwig, ii. 375

Fork-head, gadoidce, ii. 565

Formica, ant, i. 124

Fossil deer, deer, ii. 268

Foxglove, digitalis, ii. 281

Four-striped snake, coluber quadriline
atus, ii. 92

Francoliu, gallinidcB, ii. 599

Fraxinella, dictamnus, ii. 276
Fraxinus excelsior, ash tree, i. 213

Fringilla montefringilla, brambling, i

624

INDEX.
Huge tree, chionanthus, ii. 27

ringilla spinus, aberdevine, i. 2.

'rogs and frog-like animals, batrachia,
i. 307

?rog fishes, chironectes, ii. 27

?ulmar, petrel, iii. 427
<\irze wren or Dartford warbler, car-

ruca, ii. 217

G

GADWALL, duck, ii. 337

Sale, myrica, iii. 306

aleobdolonluteum,cfeadne<//,ii. 243
jfaleum aparine, cleavers, ii. 63

jfalgulus, roller, iii. 576

alingale, cyperacees, ii. 232

Gallinsecta, coccictce, ii. 71

all-flies, cynifridiB, ii. 230 ; diplo-

lepis, 285

Gambir, cinchonacees , ii. 53
-ardenia radicans, Capejasmine, i. 689

Garrot, or golden-eye, duck, ii. 344
;

Harlequin, 344

Gavial, crocodile, ii. 177

Gayal, bos, i. 562

Gazelle, antelopes, i. 141

Geekos, geekoidce, ii. 616

Gemsbok, antelopes, i. 148

Gennets, civet, ii. 59

Gentiana pncumonanthe, calathian vio-

let, i. 665

Geranium, crane's bill, ii. 1 64 ; pelar-

gonium, iii. 418
Geranium molle, dove's foot, ii. 327

Geranium Robertianurn, herb Robert,

ii. 726

Germandia, teucrium, iii. 792

Geum, abens, i. 257

Gibbar, balcena, i. 289
Gibbon (black), ape, i. 169 ;

ash-co-

loured, ape, i. 169

Ginseng (American), araliacecu, i. 187

Gladiator dolphin, cetacea, i. 791

Glance-coal, anthracite, i. 160

Glaucium flavum, horn poppy, ii.

770

Glasswort, chenopodea, ii. 20
;

sali-

cornia, iii. 587

Globe-fish, diodon, ii. 282.

Globe thistle, echinops, ii. 384

Glory of Kent, endromis, ii. 426

Glutton, gulo, ii. 689

Gnaphalium, everlasting, ii. 448

Gnat, culicidce, ii. 203

Gnu, antelopes, i. 150

Goat's-beard, composites, ii. 100; tra-

gopogon, iii. 811

Goatsucker, nyctichelidon , iii. 331

scissor-tailed, 336; collared, 337

Goby family, gobioidee, ii. 648

Golden-rod, composites, ii. 102; soli-

dago, iii. 699
Golden green mole, chrysochloris, ii

39
Golden thistle, scolymus, iii. 617

Goldfinch, carduelis, i. 699 ; American

702 ; Chinese, 703

Gomphia, button flower, it 655
Good Henry, bonus Henricus, i. 550

Goosander, mergus, iii. 235

Gooseberry, ribes, .iii. 575

Gossypium, ii. 664; cotton, 156; mal
vacece, 95
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jfoosefoot family, chenopodecs, ii. 19

lourd family, cucurbitacece, ii. 200

Joui, Adansonia, i. 33

Jrackle, yracula, ii. 664

Jrampus, cetacea, i. 791
rrande vache brune, antelopes, i. 144
trand lory of Latham, parrot, iii. 405
Gratiola officinalis, hedge hyssop, ii. 7 19

Grey or dog-faced baboon, baboon, i. 271
ias cauliflora, anchovy pear, i. 107

Gfrison, gulo, ii. 690

Jrosbcak, green, fringillidee, ii. 540;
haw, 541 ; evening, 541

Jroundsel, composites, ii. 102
; senecio,

iii. 646

Groundling, cobilis, ii. 70

Grouse, gallinidce, ii, 603
;
black cock,

603 ; dusky, 604 ; wood, 604
; cock of

the plains, 605 ; Richardson's, 605 ;

sharp-tailed, 606 ; Franklin's, 606
;

Canada spotted, 606 ; red, 606 ;

hazel, 606; ruffed, 606; willow,

607 ; rock, 607

Sryllotalpa. mole cricket, iii. 254

Gryllus acrida, truxales, iii. 316

Grysbok, antelopes, i. 152

Guaiacum, rutacece, iii. 579

Guan, gallinidce, ii, 586

Guanoco, camel, i. 679

Guaphalium, composites, ii. 102

Guazeli, deer, ii. 267

Guazupuco, deer, ii. 266

Guelder-rose, caprifoliaceee, i. 692

Guib, antelopes, i. 144

Guinea baboon, baboon, i. 271

G {\\nca.-fovil,gallinideB, ii. 583
; crested,

584; mitred, 585

Guinea-pig, cavy, i. 754

Gull, ii. 679; black-backed, 681;
burgomaster, 681 ; common, 681 ;

kittiwakc, 682
; silvery, 682; ivory,

683 : laughing, 683 ; 'Iceland, 684 ;

smaller black-backed, 684
; Sabine'*,

685; little, 685
; ash-headed, 685

Gymnadenia viridis, frog orchis, ii. 55o

Gymnolepas, cinaras, ii. 53

Gyrinus natator, whirl-wig, iii. 828

H

HADDOCK, gadoidce, ii. 560

Hamatoxylon Campechianum, logwood,
iii. 58

Hag, lamprey, iii. 24
; myjcene, 309

Hake, gadoidce, ii. 563

Hair-streaks, thecla,m. 793

Hairy armadillo, armadillo, i. 203

Halibut, flat-fish, ii. 501

Hamiltonia oleifera, oil.nut, iii. 346

Hamster, cricetus, ii. 168

Hare, ii. 701 ; common, 703 ; Alpine,
704 ; Irish, 705 ; black tailed, 706 ;

Tolai, 707 ; Egyptian, 707 ; Virgi-

nian, 707

Hareld, duck, ii. 343
Harvest spiders, phalangidee, iii. 431

Ilawkbit, apargia, i. 161

Hawk-owl, ou-l, iii. 367

Hawthorn, crateegus, ii. 166
Hazel nut, cupuliferee, ii. 210
Heather or ling, ericeee, ii. 441
Heath tribe, ericeee, ii. 440

Hedge-mustard, crucifera, ii. 182:

erisimum, 444
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Hedge-sparrow, chanter or accentor,

accentor, i. 18
Helleborus hyemalis, eranthus, ii. 440

Hedysarum movens, moving plant, iii.

290
Helleborus nigcr, Christmas rose, ii.

34
Helianthus tuberosus, Jerusalem arti-

choke, iii. 2

Helopii, helopidce, ii. 723

Helix, bulimus, i. 642 ; cyclostoma,
ii. 228; janthina, 818; planorbis,
iii. 475

Helix amarula, melania, iii. 229

Helix Halioldea, sigaretus, iii. 683

Helix ringens, anostoma, i. 124

Hemerocallis, day lily, ii. 243

Hemlock, conium, ii. 132

Hemp, cannabis, i- 688

Henbane, hyoscyamus, ii. 816

Heracleum sphondylium, cotu parsnip,
ii. 162

Heranthemum, composite, ii. 102

Herb Christopher, actece, i. 28

Hercules beetle, dynastes, ii. 347

Heron, ii. 726 ; common, 727 ; great,

728 ; great white, 729 ; little white,

729 ;
crested purple, 731 ; squacco,

732 ; little, 732 ; Louisiana, 733 ;

yellow-necked, 733 ; night, 734

Hesperantha radiata, ii. 448

Hessian fly, cecidomyia, i. 757

Heteroclite (Pallas' ), gallinidce, ii. 602

Hibiscus rosa Malabarica, Malabar

rose, iii. 75
Hibiscus rosa Sinensis, Chinese rose,

ii. 27

Hibiscus trionum, bladder kalmia, i.

507

Hickory nut, Juglandea, iii. 2

Hieraciurn alpinum, hawkweed, ii. 715

Hill-chanter, accentor, i. 18

Hippomane mancinella, manchineel,

iii. 206

Hoazin, gallinidce, ii. 589

Hocco, curassow, ii. 210

Hog, SMS, iii. 731

Hog-plum, spondias, iii. 707

Honesty, lunaria, iii. 65

Honeysuckle, caprifolium, i. 692

Honeysuckle family, caprifoliacete,

i. 91

Honey wort, corinthe, i. 776 ; sison,

iii. 694
Hooded crow, corvus, ii. 145

Hooded marganser, mergus, iii. 237

Hop, humulns, ii. 808

Hop-hornbeam, ostrya, iii. 366

Hop-trefoil, medicago, iii. 228

Hordeum vulgare, barley, i. 300

Hornbill, buceros, i. 637

Hornet moth, eegerieda, i. 41
;

tro-

chelium, iii. 316

Horse-chestnut, asculus, i. 42; hip-

pocastanete, ii. 748

Horse-radish, cochlearia, ii, 72 ; cru-

cifera, 183

Horse radish tree, moringa, iii. 286

Horse-shoe vetch, hippocrepis, ii. 749

Horse-tail family, equisetacea, ii. 439

Hound's-tongue, cynoglossum, ii. 23 1

House-leek family, crassulacece, ii. 1 66

Hunchback, scomberoidce, iii. 629

Hundred-legs, centipedes, i. 766

Huntinz leopard, cat, i. 736

INDEX.
Ifybonotus, xiphydria, iii. 829

Humming bird, ii. 789
; superb, 793 ;

azure crowned, 793 ;
white striped,

793; Duke of Rivoli's, 793; cora,

793; double crested, 793; violet-

eared, 794 ; violet-tufted, 794 ;
tufted

necked, 794; shielded, 794; Dela-

lande's, 794 ; Stokes, 794 ;
violet-

crowned, 794; ruby crested, 794;

magnificent, 795 ; red-necked, 795
;

Gould's, 795 ;
Duchess of Rivoli's,

795 ; golden green, 795 ; blue and

green, 796 ; avocet billed, 796 ;
north-

ern, 796 ; blue-throated, 798 ;
atne-

thyst,798 ; \vhite-eared, 799; racket-

tailed, 799 ; half-tailed, 799 ; bar-

tailed, 800 ; nuna, 800 ; Langs-

dorff's, 800 ; black-capped, 801 ;

Dupont's, 801 ; sapphire-throated,

Waglers, 801 ; sapphire and emerald,

801; forked-tailed violet, 801;
blue-bellied, with toothed bill, 802 ;

gigantic, 802 ; supercilious, 802 ;

scaly-backed, 803
; Guy's, 803

;

intermediate, 803 ; Bourcier's, 803 ;

brown brazilian, 803 ; Longuemare'g,

804; red-bellied, 804; David's,

804 ; hairy-legged, 804 ; Swainson's,

804; saw-billed, snotted, 804; blue-

throated sabre-wing, 805 ; mango,
805

; white-collared, 806 ;
black-

breasted, 806 ; green, 807
;

Buf-

fon's, 807 ; purple, 807 ; black,

807

Hydra, hydrus, ii. 811

Hymenaea courbaril, locust tree, iii. 58

Hyoscyamus niger, henbane, ii. 725

Hypericum quadrangularum, St. John's

wort, iii. 580

Hypochscris maculata, cafs-ear, i. 749

luEiussemperflorens, candytuft, i. 688

Ibex, goat, ii. 647
Iceland whale, balasna, i. 289
Ice plant, ficoidece, ii. 470

Ichneumon, civet, ii. 59

Ichthyology, fish, ii. 472

Icterus, cassicus, i. 711
Ilex aquifolium, holly, ii. 776
Illicium anisatum, aniseed-tree, i. 116

Imatophillum, clivea, ii. 65

Indian cress, tropceolece, iii. 316
Indian buffalo, bos, i. 566
Indian fig family, cactece, i. 661

Indian madder, hedyotis, ii. 719

Indian-rubber, apocynete, i. 175

India-rubber tree, siphonia, iii. 692
Indian shot, canna, i. 688

Indigo, indiffofera, ii. 825

Ipecacuanha, cinchonacea, ii. 52

Ipomaea batatas, sweet potato, iii. 747

Iron-tree, siderodendron, iii. 683

Iron wood, metrosideros, iii. 238

Iron-wort, sideritis, iii. 683

Ivy, hedera, ii. 715

Ixodes, tick, iii. 802

Ixora, chomelia, ii. 34

JACA-TREK, bread-fruit, i. 627

Jack-tree, artocarpece, i. 209

Jackdaw, corvut, ii. 147

Jack-in-a-box, hernandia, ii. 726

Jaguar, cat, i. 736
Jamaica ebony, amerimnum, i. 91

Jamaica or mountain rose, meriania,
iii. 238

Jargon, zircon, iii. 832
Java cat, cat, i. 743

Jay, corvus, ii. 149

Jerusalem artichoke, composites, ii.

101; helianthuB, 719
Jerusalem oak, chenopodeat, ii. 19

Jerusalem sage, thlomis, iii. 436
Jesuits' bark, rubiacece, iii. 578

Jopomaea jalapa, convolculacece, ii.

135

Juniper, coniferce, ii. 130

K

Kakaterro, coniferce, ii. 131

Kalinin, cricece, ii. 441

Kalseepee, antelopes, i. 140

Kanchil, musk, iii. 298

Kanguroo, iii. 3
; great, 9 ; grey, 1 1

;

red-necked, 11; woolly, 11; brush-

tailed, 11; banded, 12

Kanguroo rat, kanguroo, iii. 12

Kangurus, kanguroo, iii. 3

Kechuba, pteromys, iii. 503

Keukra, thelphusa, iii. 793

Kevel, antelopes, i. 140

Kidney bean, thaseolus, iii. 434

King fish, or opah, scomberoida, iii.

629

Kite, iii. 14; common, 14; govinda,
16

Kivi kivi, apteryce, i. 179

Kleenebok, antelopes, i. 154

Klipspringer, antelopes, i. 155

Koba, or kob, antelopes, i. 144

Koodoo, antelopes, i. 1 53

Kokoon, antelopes, i. 151

LA beche,
r
cwrc/zonfW<, ii. 2 i 3

Labrador tea, ledum, iii. 35

Lacerta, lizard, iii. 51

Ladies' tresses, neottia, iii. 314

Ladybird, coccinellidce, ii. 71

Lady's smock, cruciferce, ii. 182

Lagenaria vulgaris, bottle gourd, i. 611

Lagotis, chinchillidte, ii. 26

Lagothryx, monkey, iii. 269

Lamantine, cetacea, i. 793

Lampyris noctiluca, glow-worm, ii. 636

Lamas, camel, i. 678

Lancelot, myxine, iii. 311

Laucet-fish, acanthurus, i. 15

Lapodilla plum-tree, achras, i. 25

Lapota, achras, i. 25

Lapsana communis, nipplewort, iii,

322

Lar, scomberoidte, iii. 618

Large banana bird, cassicus, i. 712

Large-eared deer, deer, i. 266 <

Larix Europsea, larch, iii. 32

Lark, alauda, i. 69

Larus, gull, ii. 679
Latania Borbonica, Bourbon palm, 5.
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Latliyrus sylvestris, everlasting pea
ii. 448

Launce, ammodytes, i. 92
Laurus camphor, camphor- tree, i. 68
Laurus Indica, Indian bay, ii. 824
Laurus nobilis, bay-tree, i. 321
Lavender cotton, santolina, iii. 606
Leather-wood, dicea, ii. 291

Leech, annellidce, i. 1 19

Letnna, duckweed, ii. 346
Lemon, citrus, ii. 56

Lemon-tree, aurantiaceee, i. 248
Leonurus cardiuca, motherivort,ii\.'29(

Leopard, cat, i. 733

LeopardVbane, composite, ii. 101

Lepas, nematopoda, iii. 314

Lepas tintinnabuluni, balanus, i. 292
Lesser hemlock, athusa, i. 43

Leptides, rhagionidce, iii. 564

Lepus, hare, ii. 701

Lettuce, composites, ii. 99

Lenciscusphoxinus, minnow, iii. 241
Liciodendron tulipifera, tulip-tree, iii.

817

Lignum vitaj, guaiacum, ii. 677 ;
ru-

tacece, iii. 579

Ligusticum levisticum, lovage,in. 64

Ligustrum vulgare, privet, iii. 498

Lily of the valley, convallaria, ii. 134

Lime, aurantiaceee, i. 248 ; citrus.

ii. 56

Lime, or linden-tree, z7/a, iii. 803

Limosa, c/odwit, ii. 649

Ling, gadoidte, ii. 564

Linnsea, caprifoliacete, i. 692

Linnet, fringillidae, ii. 539

Lion, caf, i. 723

Liparis, cyclopterus, ii. 228

Liquorice, glycyrrhiza, ii. 638

Liquorice, wild, abrus, i. 5

Lithospermum officiuale, gromwell, ii.

673
Little baboon, baboon, i. 271

Lizards, agama, i. 45
Lobel's catchfly, caryophyllece, i. 709
Locke, cobitis, ii. 70

Locust-tree, robinia, iii. 576

Logwood, hcematoxylon, ii. 697
Lolium temulentum, darnel, ii. 238

Longicaudatus, bottle tit, i. 61 1

Long-tailed deer, deer, i. 266

Long-tailed titmouse, bottle tit, i. 611

Looking-glass plant, heritiera, ii. 726

Lophopliorus, gallinida;, ii. 582

Loris, lory, iii. 62

Lorikeet, blue-bellied, parrot, iii. 412;
parti-coloured, 413; orange-winged,
413

Lory, grand, parrot, iii. 405
; ceram,

411; black-cajicd, 411; papuan, 41 1

Love-bird, parrot, iii. 407
; Van

Swindern's, 407
Lucumus mammoso, achras, i. 25

Lump-fish, cyclopterus, ii. 228
Lunar hornet moth, tegerieda, i. 41

;

trochilium, iii. 316

Lychnisfloscuculi, cuckooflower, ii. 1 97

Lycium, box-thorn, i. 617

Lynx, cat, i. 744

Lyre-tail, menura, iii. 234

Lysimachia linuin stellatum,^?ajr star,
ii. 504

Lysimachia numnaularia.

iii. 255

INDEX.

M

MACAW, parrot, iii. 392 ; great green,

393
;
scarlet and blue, 393 ; aracauga,

394
;
blue and yellow, 394

; green

Brazilian, 395
; tricolourcd, 395 ;

Illiger's 396 ;
noble parrot, 396

Mackarel, mackarel family, scombe-

roidte, iii. 618

Macrocephalus, platyrhinus, iii. 476

Macrocerus, parrot, iii. 392

Mactra, crassatella, ii. 165; lutraria,
iii. 70

Madagascar hedgehogs, centenus, i. 764

Madoqua, antelopes, i. 143

Magnay, agave, i. 49

Magot or Barbary ape, baboon, i. 206

Magpie, corvus, ii. 148

Magpie moth, abraxas, i. 5

Mahogany family, cedrelece, i. 760

Mahogany tree, swietenia, iii. 747

Maigre, scienoidete, iii. 613

Maimon, baboon, i. 268
Maize or Indian corn, zea, iii. 830
Malabar nightshade, chenopodece, ii. 20

Malva, mallow, iii. 95

Manna-ash, oleinece, iii. 347

Manati, cetacea, i. 793

Manchincel, hippomane, ii. 749

Mandrill, baboon, i. 272

Mango tree, cassuviece, i. 717

Mangosteen, gurcinia, ii. 615

Mangrove, rhizophorece, iii. 574

Mantida:, mantis, iii. 207

Manul, cat, i. 744

Mangusta, ichneumon, ii. 819

Maple, acer, acerinte, i. 23

Maqui, homalinece, ii. 766

Mara, agouti, i. 51

Maranta, arrow-root, i. 204

Marking-fruit, semecarpus, iii. 646

Margay, cat, i. 742

Marigold, composites, ii. 101

Marimonda, ateles, i. 231

Marmot, iii. 208 ; of the Alps, 209
;

Polish, 209; Maryland, 209
; Que-

bec, 209 ; Missouri, 210 ; short-

tailed 210; red, 2 1
; barking, 210;

Siberian, 210 ; Parry's, 21 1
; Frank-

lin's, 211; Richardson's, 21 1
; pow-

dered, 211
Marrubium alyssum, horehound, ii 769
Marsh cinquefoil, comarum, ii. 93
Marsh samphire, salicornia, iii. 587

Marten, iii. 21 1
; common, 221

; Canada,

223; Huron, 223
Martin (house), hirundo, ii. 757 ; sand,
759 ; purple, 762

ilastic, pistacia, iii. 474
VTastich tree, lentiscus, iii. 41

Mataco, armadillo, i. 202
Mathiola incana, gillyflower, ii. 630

;

stock, iii. 726
Meadow mouse, arvicola, i. 210
Meadow saffron, colchicum, ii. 76

rtedicago arborea, moon trefoil, iii. 285

ledicago sativa, lucerne, iii. 65

leles, badger, i. 275
lelissa officinalis, balm, i. 295
lelham'a melanoxylon, black-wood, i,

507

lellonites, mellonia, iii. 233
ilelon thistle, cactus, i. 662

lemima, musk, iii. 297

839

I Menispertnum, moon seed, iii. 285
I Mentha, blanda, aphanoc/iilus, i. 170
Mentha piperata, peppermint, iii. 421
Mentha pulcginni, pennyroyal, iii. 420
Menthaceae, labiatee, iii. ] 7

Menyanthes, buckbean, i. 639
Menziesia coerulea, ericecc, ii. 442
Merops, bee-eater, i. 364

Mesembryanthemum crystallinum, ice-

plant, ii. 819

Mesotype, aerolite, iii. 830

Mespilus Germanica, medlar, iii. 228
Mexican deer, deer, i. 265

M'liorr, antelopes, i. 143

Microptera, brachelytra, i. 618
Midas, monkey, iii. 282
Millet grass, milium, iii. 239
Milvus, kite, iii. 14

Mimosa pudica, humble plant, ii. 786
Mimosa sensitiva, sensitive plant, iii

646

Mink, marten, iii. 219
Miriki, ateles, i. 232
Mint, mentha, iii. 234
Mites, (cheese), acarus, i. 17; cheese-

hopper, ii. 8

Mirabilis dichotoma, marvel of Peru
iii. 228

Mistletoe, riscum, iii. 823
Moco, cavy, i. 755
Mococo, lemur, iii. 39
Mollusca, malacologi/, iii. 75
Molorchus, necydalis, iii. 313

Molothruspecoris,cow-6MW/^, ii. 158
Molucca love bird, parrot, iii. 405
Mongous, lemur, iii. 40

Monitor, lizard, iii. 52

Monkey, iii. 255; red, 257; varied,
258

; Diana or palatine, 258; golden,
259; mustache, 259; white-nosed,
259

; vaulting, 259 ; grey, 259 ; red-

breasted 259 ; entellus, 259 ; negro,
261

; simpai, 262
; croo, 262 ; cbing-

kou,262; nestor,263; Cochin-China,
263

; proboscis or kaliall, 264 ; gilded,

264; radiated, 265 ; Chinese-bonnet,

265; hare- lipped, 265; howling, 267;
red howling, 268 ; bear howling, 268;
golden-tailed howling, 269 ; brown

howling, 269 ;
red-handed howling,

269
; black and yellow-tailed howl-

ing, 269 ; black howling, 269
;
Hum-

boldt's, 270; giisou, 270; weeper,
271 ; white-fronted sapajou, 271

;

horned sapajou, 272 ;
robust sapajou,

272 ; large-headed, 272 ; golden-
fisted, 272 ; spider, i. 232 ; squirrel,
iii. 274; widow, 275 ; masked, 275 ;

ruffled, 275 ; collared, 275; moloch,

275; black-handed, 276; mitred, 276
Monk fish, angel fish, i. Ill; shark,

iii. 660

Monkshood, uconitum, i. 26

Moonfish, cephalus, i. 769
Moonstone, adularia, i. 41

Moringa pterygosterma, horse-radish

tree, ii. 785

Morus, artocarpeae, i. 210
Morus papyrifera, paper mulberry, iii.

387

Moschus, musk, iii. 295
Moss campion, caryophylleae, i. 709

Mother-of-pearl oyster, pintadince, iii.

473

Motacilla, wagtail, iii. 826
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Motacilla erythaca, black-breasted red-

start, \. 505
Motacilla luscinia, nightingale, iii. 316
Mountain chaffinch, brambling, i. 624
Mountain spinach, chenopodea, ii. 20

Mouse, rat, iii. 536; long-tailed field,

537; harvest, 538; subtile, 538;
short-tailed field, 541

Mouse-ear chickwced, cerastium, i. 772

Mousetail, mygalurus, iii. 304

Mugwort, composite, ii. 101

Mulberry, artocarpece. i. 210

Mulberry, morus, iii. 288
Mule armadillo, armadillo, i. 202

Mullet, mugiloida, iii. 290; mullus,
292

Murex, fasciolaria, ii. 469; fusus, ii.

556 ; pleurotoma, iii. 477 ; pyrula,
iii. 507

Muridse. rat, iii. 526

Mas, muridae, rat, iii. 526
Musca [sarcophaga],carnaria, blow-fly,

i. 530
Musca vomitoria, blue-bottle, i. 533

Muscari, grape hyacinth, ii. 667

Musoicapa^yca/c/ier, ii. 505

Musk-beetle, cerambi/cidce, i. 771
Musk-deer of Nepal, deer, ii. 263

Musk-melon, cucurbitacees, ii. 201

Musk-rat, rnygale, iii. 300

Musophaga, tuuraco, iii. 810

Mustard, crucifera, ii. 181

Mustard, sinapis, iii. 692

Mustek, marten iii. 211

Mya, hyria, ii. 817 ; lutraria, iii. 70

Mya siliqua, glycifmeris, ii. 638

Myiothera, ant-catcher, i. 129

Myrica cerifera, candleberry myrtle, i.

687

Myrmecophnga, ant-eater, i. 131

Myrrh, mi/rrhis, iii. 308

Myrtus connnxmis, myrtle, iii. 308

Mytalus rnargaritiferus, meleagrina, iii.

230

Mytilus, anodonta, i. 120

Mytilus hirundo, aviciila, i. 257

. music, iii. 298
Narcissus jonquilla, jonquil, iii. 2

Narwhal, cetacea, i. 786

Nasun, coati, ii. 68

Nautilus, nodosaria, iii. 323

Nectar-sucker, philedon, iii. 435

Negundo, negundium, box elder, i.

617

Neides, berytus, i. 376

Nepal muntjake, deer,ii. 263

Nepal stag, deer, ii. 260

Nepenthes distillatoria, pitcher plant,
iii 474

Nerene Sarniensis, Guernsey lily, ii.

677

Nerita, navicella, iii. 312

Nestor, parrot, iii. 408
Nettle creeper, babillard, i. 264

Nettle, stachys, iii. 718
New Holland palm, Seaforthia, iii. 632

Night-hawk, nyctichelidon, iii. 335

Night-swallow, nyctichelidon, iii. 329

Nirmus, ricinus, iii. 576

Nortufelites, nnctuidce, iii. 322

INDEX.
Norfolk Island pine, coniferte, ii. 131

Notacanthus, camnilodon, i. 684

Notoxus, opilu, iii. 351

Nucifragacoryocatactes, nulcr'acker, iii.

325

Nutcracker, corvus, ii. 151

Nutmeg, myrlstica, iii. 307
Nut weevil, balaninus, i. 291
Nux vomica, apocynete, i. 174

Nylghau, antelopes, i. 139

Nyniphsea lotus, Egyptian lotus> ii.394

O

OAK family, cupuliferce, ii. 206

Oak-primer, cerambycida, i. 769

Ocelot, cat, i. 741

Ocymum basilicum, basil, i. 304

Odontseus, bolboccros . i. 540
Oleaster family, aleagnea, ii. 395

Omalus, bethyllus, i. 377
Oncidium papilio, butterfly plant, i.

655

Onobrychis sativa, sainfoin, iii. 580

Opbrysmonorchis, herminium, ii. 726

Opuntia cochinillifera, cochineal Jig,
ii. 72

Opuntia ficus Tndica,/n<?ianfig, ii. 825

Opossum, didelphus, ii. 276 ; Virgi-

nian, 277; crab-eating, 279; four-

eyed, 280; Mexican or cayopolin,

280; marmot, 280; thick-tailed,

281 ; short-tailed, 281

Opossum shrimp, mi/sis, iii. 308

Orang-utan, ape, i. 165

Orange-tree, citrus, ii. 56

Orange tribe, aurantiacece, i. 247

Oriolus, oriole, iii. 352
Ornus Europsea^werin^ ash, ii. 505

Orobanche, broorn-rape, i. 632

Orobus, bitter vetch, i. 505

Orpine, crassulaceee, ii. 166
;

tele-

phium, iii. 785

Orthoceras, sarrotrium, iii. 607

Ortolan, emberiza, ii. 418

Oryx, antelopes, i. 142

Osage orange, maclura, iii. 72

Oscinis, chlorops, ii. 33
Ostrea edulis, oyster, iii. 380

Ostrea lima, lima, iii. 48
Ostrea maxima, scallop-shell, iii. 611

Ostrea picta, crenatula, ii. 167
Otaheite chestnut, inocarpus, ii. 825

Otaheite myrtle, securingea, iii. 646

Otis, bustard, i. 649

Otter, lutra, iii. 65

Ourebi, antelopes, i. 149

Ovis, sheep, iii. 662

Ounko, ape, i. 169

Owl, iii. 367 ; little, 371 ; feathery-
footed little, 371

; hawk, 371 ; great

tufted, or eagle, 373 ; long-tufted,

374 ; barred, 375
; short-tufted, 375 ;

seops-tufted, 376 ; African-tufted,

376; tawny, 377 ; barn or white, 378

Oxyrhinchues, maiidce, iii. 75

Ox^ bos, i. 552

Oxycoccus palustris, cranberry, ii. 164

Oxyuri, proctotrupida, iii. 498

PAINTED lady, Cynthia, ii. 232

Palamon serratus, prawn, iii. 497

Pallah, antelopes, i. 151

Palmetto, tabal, iii. 579

Pamphilius, lyda, iii. 71

Panax quinquefolia, ginseng, ii. 630

Panda, ailurus, i. 55
Paudicilla Suecica, blue breast, i. 533
Panicum colonum, panic grass, iii.

386

Panther, cat, i. 735

Papyrus, cyperacece, ii. 232

Paradisea, birds ofparadise, i. 480

Parakeet (golden crested) pan ot, iii.

397 ; scaly, 397 ; party coloured,

397 ; Carolina, 397 ; solstitial, 399';

Alexander's ring, 400 ; Pondicherry,
400 ; Bengal, 400 ; yellow ringed,

400
; yellow shouldered, 400

;
dou-

ble collared, 401; ring, 401; Mo-

lucca, 401 ; Swainson's, 401 ;
bor-

dered wing, 402
;

flat tailed, 402 ;

Lichtenstein's, 402 ; Latham's, 403;

many coloured, 403 ;
New Zealand,

403
Parinarium excelsum, Guinea plum,

ii. 679
Paris quadrifolia, herb Paris, i. 72fi

Paper nautilus, argonauta,i. 191

Parnassus, doritis, ii. 324

Panaqua, gallinidce, ii. 589

Parrot, iii. 387
; Patagonian macaw-

parrot, 397 ;
common grey, 403

;

common green, 405
; festive, 405 ;

robart, 406 ; blue crowned little,

414
; grand, 414

Partridge, gallinida, ii. 596 ;
red

legged, 598; Greek, 599; Keys,

599; yellow bellied, 599; eyed,

699 ; 'Pondicherry, 600 ;
North

American, 600 ; Virginian, 600

Parus, tit or titmouse, iii. 805

Parus caudatus, bottle tit, i. 6 1 1

Parus coeruleus, blue cap, i. 534

Passer domesticus, sparrow, iii. 700

Pastinaca saliva, parsnip, iii. 415

Patagonian penguin, abtenodytes. i.

178

Patella, crepigula, ii. 167 ; fissurella,

496
Patella fissurBj emarginula, ii. 414

Patella lepas, concholepas, ii. 103

Patella unguis, lingula, iii. 50

Patella ungarica, pileopsis, iii. 472

Pauxi, gallinidte, ii. 585

Paycul, atopa, i. 24

Pavia, cesculus, i. 42

Peacock, gallinida, ii. 579 ; Thibet,

581 ; Jupan, 581

Peba, armadillo, i. 201

Peccary, sus, iii. 739
Pecten maximus, scallop-shell, iii.

611

Pelandok, musk, iii. 298

Pellitory, composites, ii. 1 00

Pepper, piperacea, iii. 474

Pepper-wort, cruciferte, ii. 183

Peica, perch, iii. 422

Perca scandens, anabas, i. 98

Pernys, amphipoda, i. 95

Persian cat, cat, i. 739

Persica laevis, nectarine, iii. 313

Persica vulgaris, peach, iii. 416

Peruvian bark, cinchonacece, ii. 49

Petite vache brune, antelopes, i. 144

Pctrocles, gallinidce, ii. C07



Petromyzon, lamprey, iii. 23

Phalacrocorax, cormorant, ii, 138

Phalsena, ffoat-moth, ii. 648
Plialaena tinia, tineidce, iii. 803
Phalffino tortrix, tortricida, iii. 808

Phalaris canariensis, canary grass, i.

684

Phascolaretus, koala, iii. 16
Phaseolus vulgaris, kidney bean, iii.

13

Phasianus argus, argus, i. 193

PJieasant, gallinidee, ii. 576 ; golden,
577 ; silver, 578 : ring-necked, 578

;

Reeve's, 579 ; uepal, 582 ; crested,

590

Phitia, carychium, i. 708
Phleum pratense, cat's-tail grass, i.

749

Phoca, phocidae, seal, iii. 632

Phcenicopterus, ./?; J^70, ii. 497
Phoenix dactylifera, date palm, ii. 242
Phorrnium tennx,Jflax lily, ii. 504

Physic nut-tree juthropha, iii. 1

Pichiy, armadillo, i. 203

Pigeon, iii. 447 ; pointed-tailed, 451 ;

aromatic, 451
; parrot, 451 ; com-

mander, 451
; Abyssinian, 451

;

purple-crowned, 451 ; magnificent,
452

; pheasant, 452 ;
chestnut shoul-

dered, 452 ; goura, 453
; ringed, 453 ;

double-crested, 454; wood, 457;
rock, 457 ; carrier, 460

Pig-faced baboon, baboon, i. 271

Pig-tailed baboon, baboon, i. 268

Pika, hare, ii. 708
; Alpine, 708 ;

grey, 708 ; calling, 709

Pike, esox, ii. 445

Pilchard, herring, ii. 741

Pillwort, ficaria, ii. 469

Pilot-fish, scomberoida, iii. 624

Pimpinella, burnet saxifrage, i. 646

Pinche, monkey, iii. 282

Pine-apple family, bromeliacea, i. 630

Pink, caryophillece, i. 709
Pinus cedrus, cedar of Lebanon, i.

760

Pipe-fish, syngnathus, iii. 762

Pipra, manakin, iii. 203

Pique-boeuf, buphaaa, i. 644

Pistachia, lentiscus, iii. 41

Pistacialentiscus, mastich tree, iii. 228
Pistachia tree, cassuviece, i. 717
Pisum sativum, pea, iii. 416, 474
Pita brocket, deer, ii. 268

Pithecus, ape, i. 161

Plantain-eater, touraco, iii. 810

Plane-tree, platanus, iii. 476
Platalea, spoonbill, iii. 707

Platicurii, parrot, iii. 414

Platysoma, ciicnjida, ii. 197

Pleuronectes,/a<-/A, ii. 498
Plover, iii. 477 ; dotterel, 479 ; ring,

480
; Kentish, 481

; crowned, 481
;

black-headed, 481 ; spur-winged,
482 ; hooded, 482 ; Cayenne, 482

;

wattled, 482 : double-collared, 482
;

red capped, 482; Wilson's, 482;
kildeer, 483 ; black-bellied, 484

Poa pratensis, meadow-grass, iii. 228

Pochard, red-headed, duck, ii. 341
;

canvass-back, 342 ; white-eyed, 343 ;

tufted, 343
; red crested, 343

Podiceps, grebe, ii. 668

Podophyllutn peltatum, May-apple,
iii. 228

INDEX.
Podoa, grebe-coot, ii. 672
Pceouia suffruticosa, moutan, iii. 290

Pogonophorus, leistus, iii. 36

Pollack, gadoida, ii. 563

Polecat, common marten, iii. 215
;

Polish, 216; Siberian, 217; Ja-

vanese, 220
; African, 220

;
Mada-

gascar, 220
; Cape, 220

Polygala vulgaris, milkwort, iii. 239

Polygonatum vulgare, Solomon's seal,

iii. 699

Polygonum fagopyrum, buck-wheat,
i. 639

Pomme de prairie, psoralea, iii. 501
Pond-weed, potamogeton, iii. 497

Poplar, populus, iii. 497

Poppy, papaveraceae, iii. 386

Populus alb:i, abele tree, i. 2

Porbeagle, shark, iii. 655

Porpoise, cetacea, i. 790
Potentilla fruticosa, cinquefoil, ii. 54
Poterium sanguisorba, burnet, i. 64(5

Pouched badger, perameles, iii. 421

Poultry, and birds resembling poultry,

gallinidce, ii. 568

Pout, aadoidte, ii. 561

Poyou, armadillo, i. 202

Pratincole, glareola, ii. 634

Pride, ammoccetes, i. 92
Primula elatior, axlip, iii. 380
Primula veris, vulgaris, cowslip, ii. 162

Procellaria, petrel, iii. 427

Procyon, racoon, iii. 508
Proteles cristata, aard-wolf, i. 1

Proteus Mexicanus, axolati, i. 262
Primus domestica, plum, iii. 484
Prunus insititia, bullace tree, i. 643
Primus myrobalana, myrobalan plum,

i. 308

Psittacus, psittacidae, parrot, iii. 387

Psychotri;v, cinchonacees, ii. 57

Ptarmigan, aallinidce, ii. 607
Pteris aquilina, brake, i. 624

Pteroglossus, aracari, i. 183

Pterop\\orites,pterophorid<e, iii. 504

Puffin, ash-coloured, petrel, iii. 429 ;

sooty, 430

Puffin, fratercula, ii. 534

Pulicida;, pulex, iii. 504
Pulmonaria officinalis, lungwort, iii. 65

Puma, cat, i. 737

Pumpkin, cucurbitucea, ii. 202
Punicea granatum, pomegranate, iii.

496

Purre, tringa, iii. 813

Puss-moth, cerura, i. 778

Pyrus aucuparia, mountain ash, iii. 290

Pyrus malu,s, apple, i. 175

Pyrus saliva, pear, iii. 417

Q

QUAGGA, horse, ii. 783

Quail, Virginian, gallinida, ii. 600;
californian, 601 ; common, 601

;

Chinese, G02
;
New Holland, 602

Quercus robus, oak, iii. 340

Quince, cydonia, ii. 229

Quicksilver, mercury, iii. 235

R

RABBIT, hare, ii. 705
; Siberian, 707
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Racoon rat, capromys, i. 93

Radish, crucifera, ii. 183; raphanus,
iii. 525

Rail, rallus, iii. 521 ; water, 522 ;

clapper, 523 ; Virginian, 523
; laugh-

ing billed, 524
; gigantic, 524

Ramoon trees, trophis, iii. 316

Ranaj/rog-, ii. 547
Ranunculus bulbosus, butter cup, i.

G51
Ranunculus acris, crowfoot, ii. 181

Rape or cole-seed, cruciferce, ii. 183
Rat, iii. 526 ; brown, 532 ; black, 535

;

Sumatra, 535
; Caraco, 535 ; Alex-

andrian, 536; Iceland, 536; water,
539

Rat- bane, chailletiacece, ii. 4

Ratel, gulo, ii. 692

Rat-Lares, /tare, ii. 707
Rattan. seed, calamus, i. 664

Rattlesnake, crotalus, ii. 177

RatVbane, apocyneae, i. 174

Raven, corvus, ii. 143

Ray, raia, iii. 510
; starry, 517; bor-

dered, 518; small-eyed, 518; sting,
519

Ray-grass, brome grass, i. 630

Razor-bill, alca, i. 66

Recurvirostra, avocet, i. 258

Redbreast, sylvia, iii. 750
Red Jamaica dogwood, piscidia, iii.

474
Redbreasted merganser, mergus, iii. 237
Red mullet, inullus, iii. 292

Redstait, sylvia, iii. 751 ; black, 752

Redwing, thrush, iii. 767
Reed bunting, tringillidce, ii. 538
Reed pheasant, bearded reed-bird, i.

339

Rein-deer, deer, ii. 249

Reitbok, antelopes, i. 155

Remora, echeneis, ii. 377

Reptilia, reptile, iii. 543
Reseda odorata, mignonette, iii. 239
Rhamnus, buckthorn, i. 639

Rhamphostos, toucan, iii. 809

Rhea, ostrich, iii. 365

Rheebok, antelopes, i. 155

RLipidoptera, rhipiptera, iii. 574 ;

strepsiptera, 727

Rhipitera, strepsiptera, iii. 727

Rhizophora mangle, mangrove, iii. 20C

Rhododendron, ericeee, ii. 441

Rhubarb, rheum, iii. 565
Rhu toxicodendron, poison-oak, iii.

485

Rhyngota, aphaniptera, i. 170

Ribes, currant, ii. 214
Ribes grossularia, gooseberry, ii. 663

Rice, oryza, iii. 359
Ricinus communis, palma Christi, iii.

385

Robin, thrush, iii. 800

Robinia, halimodendron, ii. 698
Robinia hispida, rose acacia, iii. 578
Rock. milk, agaric, i. 47

Rodebok, antelopes, i. 151

Roebuck, deer, ii. 258

Rook, corvus, ii. 146

Rose-chaffer, cetoniidce, ii. 1

Rotche, guillemot, ii. 678
Round prickly cucumber, cucurbitaceee,

ii. 202
Rove-beetles, brachelytra. i. 619
Rubia tinctoria, madder, iii. 73
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Rubus caesius, dewberry, ii. 273
Rubus chamxmorus, cloudberry, ii. 6
Rubus id.-ciis, raspberry, iii. 526
Rubus fruticosus, bramble, i. 624

Ruff, tringa, iii. 314
Rumex nemolapathum, grove dock, ii

673

Rupture-wort, herniaria, ii. 726
Rusa, deer, ii. 260, 262
Rusa (Malay), deer, ii. 261
Rusa (Mariana), deer, ii. 261
Rusa of Timor, deer, ii. 262

Ruscus, butcher's-broom, i. 650

8

SABLE, marten, iii. 223

Sabre-wing, humming-bird, ii. 805

Safeguard monitors, lizard, iii. 54

Safflower, composite, ii. 98

Sage palm, salvia, iii. 603

Sagittaria, arrow-head, i. 204

Sago palm, sagus, iii. 580

Sagonius, monkey, iii. 273

Saiga, antelopes, i. 137

Salamandra, salamander, iii. 580

Salicoques, palcemonidte, iii. 384

Sallow-thorn, eleeaanece, ii. 395

Salmo, Salmonidse, salmon, iii. 587

Salsify, tragopogon, iii. 811
Salsola soda, chen^odece, ii. 20

Saltwort, salsola, iii. 603
Salvia sclarea, clary, ii. 60
Sambucus nigra, elder, ii. 397

Samolus, brook-weed, i. 632

Samphire, crithmum, ii. 1 74

Samver, deer, ii. 260

Sandal-tree, sandorioum, iii. 604

Sand-eel, ammodytes, i. 92

Sandwort, caryophylleee,'i. 709
Saneuinarea Canadensis, bloodwort, i.

530

Santolina, latiospermum, iii. 33

Sapajou, monkey, iii. 271

Sapajous, atefcs, i. 229 ; ceiws. i.

757

Sarcophalus esculentus, Guinea peach,
ii. 679

Sasin, antelopes, i. 137

Saturnia, attacus, i. 245

Satyrium viride,/ro^r orchis, ii. 553

Satyrus, hipparchia, ii. 746

Savine, coniferee, ii. 130

Savory, satureja, iii. 607

Saw-fish, shark, iii. 661

Saw-wort, serratula, iii. 647

Saxicava, bissomia, i. 657

Saxifraga umbrosa, London pride, iii.

58

Scabious, dipsacete, ii. 287
Scad or horse mackarel, scomberMai,

iii. 627
Scald fa\\, flat fish, ii. 503

Scammony, asclepiadea, i. 212 ; tfott-

volvulaceee, ii. 135

Scarabseus, dynastes, ii. 346
Scarabseus melolontha, cockchafer, ii.

73
Scarlet-feathered Indian bird, cassicut,

i. 712

Scarlet-flowering chestnut, hippocas-
tanece, ii. 748

Schubertia diaticha. deciduous cypress,
ii.246

INDEX.
Schaenus, bog-rush, i. 540
Scilla non scripta, hare-bells, ii. 709

Scaritides, scaritidce, iii. 612

Sciurus, squirrel, iii. 710

Scolopax, snipe, iii. 694

Scolopendrium officinarum, hart's

tongue, ii. 710

Scolytus, omophron, iii. 347

Scorpionidae, scorpion, iii. 630

Scorpiurus, caterpillar, i. 747

Scorzonera, composite, ii. 100

Scoter, black, rfwcA, ii. 341 ; velvet

341
; surf, 341

Scurvy grass, cochlearia, ii. 72
; cruci-

ferte,ii. 183

Screw-tree, helictres, ii. 719
Sea anemone, actinia, i. 28
Sea bear, sea/, iii. 643

; steller, 644 ;

Porster's, 645
Sea-bream family, sparus, iii. 700
Sea cabbage, cruciferee, ii. 182
Sea cow, cetacea, i. 793
Sea horse, syngnathus, iii. 767
Sea kale, crambe, ii. 163 ; cruciferee

ii. 183
Sea lavender, stalice, iii. 721
Sea lion, seal, iii. 644
Sea louse, cymothoidce, ii. 229
Sea mouse, cyclopterus, ii. 228
Sea parsnip, echinophora, ii. 384
Sea pie, centriscus, i. 767
Sea rocket, cakile, i. 663
Sea scorpion, coitus, ii. 157
Sea snipe, centriscus, i. 767
Sea sword, cetacea, i. 791
Sea weed, alyce, i. 71
Sea wife, labroidte, iii. 19

Sea wolf, anarrhicas, i. 101

Secale cereale, rye, iii. 579

Sedge family, cyperacete, ii. 232
Sedum telephium, orpine, iii. 358

Sempervivum tectorum, house-leek,
ii. 785

Sepecio vulgaris, groundsel, ii. 673

Sepia, cryptodibranchiata, ii. 187

Seps, scincus, iii. 615

Serin, fringillidte, ii. 540

Serpula anguina, siliquaria, iii. 683

Serpula polytbalamia, seplaria, iii. 647
Serrifera, sawfty, iii. 60S

Serropalpides, melandryidte, iii. 229

3erval, cat, i. 743

Seseli, meadow saxifrage, iii. 228

Shad, alosa, i. 79

Shaddock, auruntiacete, i. 248

Shaddock, citrus, ii. 56

Shag, cormorant, ii. 189

Shale, s/afe, iii. 694
Shark family, iii. 648

;
small spotted

dog-fish, 651
; large spotted, 651 ;

black mouthed, 651
; white, 652 ;

blue, 653; fox, 654; porbeagle, 655;
Beaumaris, 655 ; grey, 657

; pear

grey, 657 ; basking, 657 ; picked

dog-fish, 658; Greenland, 659 ;
ham-

mer-headed, 659; angel or monk-fish,
659 ; shark ray, 600 ; saw fish, 601

Shark ray, shark, iii. 660

ihearwater, petrel, iii. 429

heldrake, duck, ii. 335 ; ruddy, 336

hepherd's purse, capsella, i. 94;
thlaspi, iii. 793

Shoveller, duck, ii. 336

lirike, lanius, iii. 25

Sialia, blue bird or blue rolin, i, 530

Siaming, ape, i. 167
Siberian polecat, marten, iii. 216
Silurida:, silurus, iii. 687

Silvery gade, gadoida, ii. 565
Simia, ape, i. 161

Sinapis arvensis, charlock, i. 8
Sinapis nigra, mustard, iii. 299
Siskin, aberdevine, i. 2

; carduells,
700 ; black-headed or olivares, 703 ;

aberdevine, 703 ; venturon, 703
;

Chinese, 703 ; pine, 703 ; Arkansan,
703

Sisymbrium, London rocket, iii. 58
Sitta, nuthatch, iii. 325

Skate, raia, iii. 510
; grey, 515 ; white,

516; thornback, 517; long-nosed.
518

Skink, scincus, iii. 614

Skirret, sium, iii. 694

Skua, gull, ii. 685 ; common, 686 ; po-
lar marine, 687

; Richardson's, 688
;

arctic, 688

Slipperwort, calceolaria, i. 666

Sloth, at, i. 52 ; bradypus, 624

Slug, Umax, iii. 46

Smew, or white nun, mergus, iii. 237

Snake, anguis, i. 112 ; coluber, ii. 290

Snakefly, raphidiidce, iii. 526

Sneezewort, composite, ii. 101

Snow-drop, galanthus, ii. 565

Snow-drop tree, halesia, ii. 697
; sty-

racinete, iii. 731

Snow-flake, leucojum, iii. 45

Soapwort, caryophilleee, i. 709

Soemmering's antelope, antelopes, i.

143
Solanum dulcamara, nightshade, iii.

322
Sole, flat-fish, ii. 503

Solidago virgaurea, golden rod, ii. 652

Solpuga, galeodes, ii. 566

Sorex, shrew, iii. 680

Sound, air-bag, i. 57

Southernwood, composite, ii. 101

Sow-thistle, composite, ii. 100

Spanish broom, spartium, iii. 700

Spanish chestnut, cupuliferce, ii. 209
]

Sparganium simplex, bur-reed, i. 646

Spartium, broom, i. 632

Spermaceti whale, cetacea, i. 788

Sphangum vulgare, bog-moss, i. 540

Spider-wort, Tradescantia, iii. 811

Spider-wort family, commelinece, ii. 96

Spinach, chenopodece, ii. 20

Spindle tree, euonymus, ii. 447

Spine-snake, acanthopis, i. 12

Spinous rats, cchimys, ii. 380

Spikenard, valerianeae, iii. 819

Spike-rush, cyperaceae, ii. 233

Spiraea filipendula, dropwort, ii 330

Spiraea ulmaria, meadow -sweet, iii. 228

Spiza montana, brambling, i. 624

Spondylus, plicatula, iii. 477

Spotted crow, corvus, ii. 151

$prat, herring, ii. 741

Sprindle-tree or prickwood, euonymus
Europceus, i. 761

springbok, antelopes, i. 146

Spring-grass, anthoxanthum, i. 160

spuney, caryophilleee, i. 709

Spurry, spergula, iii. 703

Squalus, squlidas, shark, iii. 648

Squash, cucurbitaceee, ii. 202

Squill, asphodelea, i. 218 ; scilla, iii.

614



Staff-tree family, celastrinets, i/761

Stag, or red deer, deer, ii. 254

Stag-beetle (small), dorcus, ii. 324

Staphylea pinnata, bladder-nut, i. 507

Star-iish, asterias, i. 228

Star-gazer, uranoscopus, iii. 819

Star-thistle, composite, ii. 99

Starry skin, asterodermus, i. 229

Starwort, aster, i. 228
Steetlman's antelope, antelopes, i. 145

Stellere, cetacea, i. 795

Steenbok, antelopes, i. 152

Stenepteryx, craterina, ii. 167

Stilt, himantopus, ii. 745

Stitchwort, Stellarla, iii. 721
St. John's wort, hyperecynece, ii: 816

Stock, mathiola, iii. 228

Stone-crop, crassulacece, ii. 166

Stone-crop, sedum, iii. 646

Stone-grig, ammoccetes, i, 92

Stork, ciconia, ii. 44

Strawberry, fragaria, ii. 532

Strawberry-tree, arbutus, i. 188

Strix, strigidae, owJ, owl family, iii. 367

Struthio, Struthionida;, ostrich, iii. 360

Stryclmos, apocynece, i. 174

Stryclmos nux-vornica, vomit-nut, iii.

823 N

Stuartia malachodendron, malachoden-

dron, iii. 75

Sturgeon, accipenser, i. 18

Sturnus, starling, iii. 718

Subularia, awl-wort, i. 261

Succory, composite, ii. 99

Sucker, discobolus, ii. 291

Suctoria, aphaniptera, i. 170

Sugar-cane, saccharum, iii. 580

Sula, gannet, ii. 611

Sultana hen, gallinule, ii. 609

Sumach, cassuviece, i. 717
Sumatra cat, cai, i. 744
Sundew family, droceracece, ii. 330

Sunflower, composite, ii. 101; helian.

thus, 719

Sunstone, adularia, i. 41

Suptila aquaria, aspergillum, i. 216
Sur mullet, mullus, iii. 292

Suwarrow-nut, rhizobolece, iii. 574

Swallow, hirundo, ii. 754 ; chimney,
756

; Java, 761
;
American chimney,

762 ; barn, 763 ; white-bellied Ame-
rican, 764 ; white-breasted, of Para-

guay, 765
; domestic, of Paraguay,

765

Swallow-wort, asclepiadece, i. 212
Sweet basil, ocymum, iii. 341
Sweet flag, acorus, i. 26
Sweet flag, aroidece, i. 196

Sweet leaf, symplocinece, iii. 761
Sweet potato, convolvulacece, ii. 136
Swietenia mahogani, mahogany tree,

iii. 74

Swift, hirundo, ii. 759 ; ruffed, 761
;

great Chinese, 761 ; great, 761
Swift foot, cursorius, ii. 218

Swim, air-bag, i. 57

Sword-fish, scomberoidce, iii. 622

Sylviadse, sylvia, iii. 747

Symphytum officinale, comfrey, ii. 96

Syngnatha, chilopoda, ii. 25

Syrian dogs'-bane, asclepiadece, i. 212

Syringa vulgaris, lilac, iii. 46

INDEX.

TAIRA, gulo, ii. 691

Takhaitzee, antelopes, i. 145

Tallow-tree, pentadesma, iii. 420

Talpa, mole, iii. 243

Tamatias, bucco, i. 637

Tanagra, tanager, iii. 772

Tanghin, apocynecs, i. 174

Tansey, compositor, ii. 101 ; tanace-

tum, iii. 772

Tapirus, tapir, iii. 780

Tarentula, thrynus, iii. 437

Tares, tevum, ii. 444

Tatouay, armadillo, i. 203
Taxodium disticlium, Schubertia, iii.

613

Tea-plant, thea, iii. 792

Teak-tree, verbenacece, iii. 820

Teal, common, duck, ii. 338
;
summer

or gargany, 339 ; American, sum-

mer, 339
;
blue winged American,

340
Teazle family, dipsacece, ii. 287

Tecoma, bignoniacece, i. 379

Teladu, marten, iii. 226

Telagon, marten, iii. 224

Tellina, cyclas, ii. 227

Tenrees, centenus, i. 764

Termes, termitidce, iii. 787

Tern, sterna, iii. 721

Testudinaria elephantipes, elephanfs
foot, ii. 413

Tetyra, scutellera, iii. 632

Texas, yew-tree, iii. 829
Thalictrum flavum, meadow rue, iii.

228

Thapsia villosa, deadly carrot, ii. 243

Thar, antelopes, i. 138

Thea, tea, camelliece, i. 682

Theobroma, byttneriaceee, i. 658

Theophrasta, clavija, ii. 62

Thorium linophyllum, bastard toad

flax, i. 307
Three forked hake, gadoidce, ii. 565

Thistle, composite, ii. 98

Thrush, iii. 794 ; missel, 794 ; song,

795; ring, 797; solitary, 797;

mocking, 798; rust coloured, 801
;

solitary, 801
; Wilson's, 801

Thuja, arbor vite, i. 187

Thyme, thymus, iii. 802

Tiger, cat, i. 727.

Tigridiapavonia,Mexican tigerflower,
iii. 238

Tilia microphylla, lime-tree, iii. 48

Tillandsia, bromeliacece, i. 631

Tillidao, derides, ii. 63

Tinaruon, gallinidce, ii. 590

TipularisBj tipulidce, iii. 804

Titan, cytinece, ii. 235

Tithys, redstart, black breasted red-

start, i. 505

Todus, tody, iii. 807

Tomtit, blue cap, i. 534

Tomogerus, anostoma, i. 124

Top-knot, jtfa^s/i, ii. 503

Tope, shark, iii. 656

Torpedo, raia, iii. 512

Torsk, gadoidce, ii. 561

Tortoise, chelonia, ii. 11, 1 6
; eea, 13

;

fierce, 1 16; mud, 17; painted, 17;
Indian, 18; geometrical, 18

Tortoise beetles, cassida, i, 713

843

Totanus, sandpiper, iii.'604 {

Toton vcrdadeiro, armadillo, i. 202

Trachilus, humming-bird, ii. 789

Tragium anisum, anise, i. 116

Tragopogonporrifolium, salsify, iii. 603

Trapogon, gallinidce, ii. 582

Tree-creepers, certhia, i. 776 -

Trefoil, trifolium, iii. 811

Trefolium, clover, ii. 66

Tribulus, caltrops, i. 670

Trichecus, morse, iii. 286

Triglochin, arrow-grass, i. 204

Trochilium, cegeriedce, i. 41

Trochilus, humming-bird, ii. 787

Trochus, monodonta, iii. 284
Trochus perspectivus, solarium, iii.

699

Trochus, pyramidella, iii. 507

Tropaeolum majus, Indian cress, ii.

825

Trout, salmon, iii. 596
; salmon, 594

;

bull, 595

Trumpeter, agami, i. 46

Trumpet flower family, bignoniacece,
i. 378

Truncati permes, brachinidce, i. 620

Trypeta, tephritis, iii. 787

Tsaldsalyia, zimb, iii. 830
Tuberous moschatell, adoxa, i. 41

Tulip-tree, liriodendron, iii. 51

Tunny, scomberoidce, iii. 621

Turbo, cricostomata, ii. 169; cyclos-

toma, 228
Turbo delphinus, delphinula, ii. 271 ;

monodonta, iii. 284 ; puppa,
506

Turbo scalaris, scalaria, iii. 611

Turbot, flat-fish, ii. 502

Turc, bostrichidce, i. 570

Turdus, thrush, iii. 794

Turkey, gallinidce, ii. 591

Turnip, cruciferce, ii. 183

Turnip-fly, haltica, ii. 699

Turtle, chelonia, ii. 11; sea, 13;

green, 13; hawk's-bill, or tortoise-

shell, 15; logger-head, 15; soft, of

the Nile, 1 6

Turtle dove, pigeon, iii. 462
; collared,

463 ; Carolina, 463 ; passenger, 464 ;

Cape, 465
; Macquarrie, 466

Tusk, brosmius, i. 632 ; gadoidce, ii.

565

Tussilago farfara, coifs-foot, ii. 88

Tussilago petasites, butter bur, i. 651
,

Tway blade, listera, iii. 51

Two-toed sloth, unau, iii. 817

Typha angustifolia, caps-tail, i. 749

Typographer beetle, bostrichidce, i. 569

Tyrophaga, piophila, iii. 473

U

ULEOIOTA, brontes, i. 632
Ulex Europfea, furze, ii. 556

Ulmus, elm tree, ii. 413

Upas tree, apocynece, i. 174

Qpupa, hoopoe, ii. 767

Uria, guillemot, ii. 677

Urocerus, xephydria, iii. 829

Qrsus, bear, i. 321

LJrus, bos, i. 559

Urutua, nyctichelidon, iii. 336

Utia, capromys, i, 93
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VACCINIUM uliginosum, lleaberry, i.

509

Vagans, bottle-til, i. 611

Vanellus, lapwing, iii. 29

Venus, astarte, i. 227 ; cytheria, ii.

235 ; cyprina, 233 ; galathea,
566

Venue's fly-trap, dioncea, ii. 282 ; dro-

ceracece, 330

Venus's-hair, adiantum, i. 36
Venus navelwort, omphaloides, iii. 347
Verbascum thapsus, mullein, iii. 292

Vermilion, cinnabar, ii. 53
Veronica beccabunga, brooklime, i. 632

Vespa crabro, hornet, ii. 769

Vespertilionidse, bats, i. 312

Vespidae, vespa, iii. 820

Viburnum, caprifoliacece, i. 92
Viburnum opulus, guelder rose, ii.

677
Viburnum tinus, laurestine, iii. 33
Vinca minor, periwinkle, iii. 423
Viola tricolor, hearfs-ease, ii. 715

Viper, viper, iii. 821
; anguis, i.

112

Viper's grass, composite, ii. 100
; cor-

zonera, iii. 631

Virginian deer, deer, i. 265

Virginian hemp, acnida, i. 26

Viscacha, chinchillidee, ii. 26
Viscus album, mistletoe, iii. 242

Vison, marten, iii. 219

Viverra, citrus, ii. 57

Vole, water, ratf, iii. 538; lank, 541 ;

field, 541

Voluta, auricula, i. 250

Voluta, columbella, ii. 92

Voluta, mitra, iii. 242

*, ii. 525

W
WAITING-LEAF iniects, p?iyllium, iii.

438'

Walnut, juglandece, iii. 2

Wampee, cvohia, ii. 136

Wandaroo, baboon, i. 267

Wapiti, deer, ii. 263

Warbler, curruca, ii. 215

Warblers, sylvia, iii. 747; blue-throated,

750; sedge, 759 ; reed, 760; grass.

hopper, 760

Warty hog, phacocharus, iii. 431

Warty serpent, acrochordus, i. 27
Water calthrops, trapa, iii. 811

Water chestnut, cyperacete, ii. 233

Water-cress, cruciferce, ii. 1 83

Water-hen, gallinule, ii. 608

Water-parsnep, sium, iii. 694

Water-pepper family, elatinece, ii. 396
Water star-wort, callitrichinece, i. 668

Waxwing, bombycilla, i. 543

Weasel, marten, iii. 217

Weeping-willow, salix, iii. 587

Whale, common, black, or Greenland,

balana, i. 286

Whales, cetacea, i. 778

Whiff, flat-fish, ii. 503

Whip-poor-Will, nyctichelidon, iii. 333

Whitebait, herring, ii. 742
White tiger, cat, i. 732

Whiting, gadoidte, ii. 562
Whortle-berry, ericece, ii. 441

Widgeon, dw'cfc, ii. 340
Wild apricot, mammece, iii. 203
Wild cat, cat, i. 738
Wild or squirting cucumber, cucurbi-

tacece, ii. 202
Wild spinach, chenopodece, ii. 19

Wind-flower, anemone, \. \ 10

Woad, isatis, ii. 884

Wombat, phascolomys, iii. 433

Woodcock, snipe, iii. 696
; American,

698

Woodpecker, picus, iii. 440

Worms, annellidce, i. 119

Worraseed, composite, ii. 101

Wormwood, absinthium, i. 5
; compo-

site, ii. 101

Wouwou, ape, i. 168
Wrasse family, labroida, iii. 1 7

Wren, golden-crested, sylvia, iii. 752 ;

fiery crested, 754; ruby-crested, 755;
common, 756

j house, 758

XYLOTROQI, lymexylonidce, iii. 7 1

YAK, 6os, i. 562
Yam family, dioscorece, ii. 283

Yapak, chironectus, ii. 28

Yarrow, achillea, i. 24 ; composite,
ii. 100

Yellow rattle, rhinanthus, iii. 565

Yew, conifera, ii. 131

ZEA MAYS, Indian corn, ii. 825

Zebra, /iore, ii. 784
Zeus vomer, argyreiosus, i. 194

Zibeth, civet, ii. 59

Zingiber officinale, ginger, ii. 630
Zizania aquatica, Canada rice, i. 684

Zyziphus spiua Christi, Christ's thorn,
ii. 34

THE END.

tONDON : BRADBURY AND EVANS, PRINTERS, WHITEFRIARS.
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