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THE MUSEUM

N A T U RAL HIS T O R Y.

ZOOLOGY.

Class III.—REPTILES (Reptilia).

The term Keptile is derived from the latin word repto,

to creep or crawl, and, in a general sense, sxifficiendy

well characterizes the class of animals to which it is

applied. An imcouth, elongated body, supported by

remarkably short legs, which scarcely elevate them
above the soil they creep upon; Uttle glancing, glitter-

ing 'eyes ; and a capacious mouth, the jaws often fur-

nished with most formidable teeth— render many of

them hideous and repulsive to the sight: whilst the total

absence of legs, their sinuous, tortuous body, gliding

along the surface of the ground, and the presence of

fangs endued with deadly poison, cause others to be

viewed with fear and horror. " Of all the animals,"

says the Abbe Bonnaterre, " which Nature has scattered

over the surface of the globe, and which she appears to

have thrown across the great scene of her works, in

order to animate the vacant space and produce motion

in it, reptiles are those which have the fewest of her

gifts. Their body presents only an ill-formed mas.s,

heavy and inactive ; their senses are obtuse ; their

instinct is reduced to sensations the most coarse ; and

their hfe is confined to seeking their food upon the

limits of earth and water, in those vast marshes where

ever}-thing conjures up the images of monstrous growths

from the ancient slime. In fact, they have neither the

grace nor the Uveliness of other terrestrial animals;

they do not know, like these latter, how to amuse them-

selves, to enjoy each other's company, nor to take their

pleasant spoils either upon the earth or iu the air ; but

they glide on the ground, along the borders of lakes, in

the hollows of rocks, or under sterile thickets. Some
delight in the rays of the sun ; others remain iu gloomy,

moist, retired places during the day, and only quit them
at night so as to conceal their deformity, and to avoid

producmg in man the sentiment of fear, disgust, and
horror, which their presence inspires him with." This
apparently natural loathing and abhorrence seems even

to prevent the generality of naturalists from making
them their study, and deters scientific travellers from

collecting them. Reptiles, however, notwithstanding

this gloomy pietuie, are well worthy of attention.

There is, perhaps, no other class of animals in which

Vol. n.

such a great diversity of form and external configura-

tion is to be found. The little harmless lizard; the

fierce, gigantic crocodile ; the gliding, hissing serpent

;

and the imwieldy, slow tortoise—though differing so

much in general appearance, all possess characters in

common, sufficient to enable them to be united in the

same class. Amongst them, too, are many which, for

beauty, do not vield to any species belonging to any

other class of the animal kingdom. For rich and varied

hues, and for graceful and lively action, few exceed the

green lizard of the south of Europe ; and what can be

more beautiful than some serpents, which are endowed
with the brightest colours, and clothed in scales flashing

in the hght with a thousand varied metalUc reflec-

tions

—

Terribly beautiful.

Wreath'd like a coronet of gold and jeweU,
Fit for a tyrani's brow?'*

In an economical or utilitarian view, reptiles are not

of much value to man. The flesh of many, as the

guanas, is eaten by the inhabitants of the countries

where they are foimd, and is said to be both delicate

and well flavoured ; while that of the turtle, in many
instances, proves of great value to na\igators in length-

ened voyages, and its gastronomic repute, especially

amongst English epicures, is too well known to require

particular notice. The shell of these latter animals,

known as '' Tortoise-shell," is the most valuable pro-

duct derived from the class of reptiles, being extensively

used in the arts and manufactures.

From the earliest ages the forms and habits of rep-

tiles have arrested the attention of mankind. Numerous
passages in the Old Testament show, that many of them

were well known at the time the Scriptures were

written, whilst the ancient monimients of Egj-pt prove

how much they had been noticed by that early race of

people.

Though not the most ancient inhabitants of the globe

(Crustacea, Polyps, Mollusca, and some fishes, liaving

made their appearance before them), they yet precede

Birds and Mammalia ; and, to use the words of Boiy

St. Vincent, " were, perhaps, the attempt by which

W
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nature passed from forms peculiar to creatures of the

waters, to those which characterize the vertcbrated

animals of the land." In the account of the creation,

in the first chapter of Genesis, we appear to have rep-

tiles mentioned twice. At the commencement of the

fifth day, or epoch, after the waters had been gathered

together, and dry land had made its appearance, lighted

up and warmed by the rays of the sun, " God said. Let

the waters bring forth abundantly the moving creature

that hath life." While the land was still in a soft,

miry state, these huge aquatic reptiles of an amphibious

nature, the remains of which are now found in the

deposits of the fifth period, made their appearance,

mixed with " great whales," and other moving animals

" which the waters brought forth abundantly." Then

were formed those immense creatures of most fantastic

forms, the massiveness of whose bodies reqiured deep

ponds in which they could disport themselves, and in

KiK- 1-

Plesiosaurua H:

the thick mud at the bottom of which their impress has

remained. They perished, no doubt, in proportion as

moisture failed them on a soil in process of evaporation

;

and by the time the crust of the earth had become firm

and hard, the immense Ichthyosauri and Plesiosauri,

animals with the body of lizards, the fins or padiiles of

the turtle, and the neck of the serpent, had disappeared
as living beings. At this period it was, or on the sixth

day, that terrestrial reptiles were formed, when " God
said, Let the earth bring forth the li\ang creature after

his kind, cattle and creeping thing." By the time the

chef-d'cetwre of creation, Man, made his appearance,
many species of reptiles had not only lived upon the
globe, but had disappeared from its surface, llixed up
with the traditions of almost all nations, and veiled in

the haze and obscurity of antiquity, there have been
handed down also to us accounts of curious monsters,
dragons, &c., which have been generally looked upon
as fabulous and treated \vHh derision. Along with the
Ichthyosauri and Plesiosauri mentioned above, which
lived exclusively during the fifth period of creation, in

the muddy waters on t!ie surface of the earth, theie
existed extraordinary creatures, which were provided
with wings after the manner of the bats of the present
day, by means of which they were able to raise tliem-

selves in the air. These animals are known by the

awkinsii.

—

Owen.

name of Pterodactyles, and their form and proportions

are such as might realize those of these mythological

dragons mentioned above. Bory St. Vincent does not

hesitate, alluding to this subject, to say, " that it would

not be rash to conjectui-c, that in the sixth age (anterior

to that which sanctifies the repose of the sabbath) some

of those monstrous reptiles which might have joined to

the characters of Plesiosauri the wings of Pterodactyles,

infested the flat shores where the people that lived upon

fish had begun to establish themselves." " We do not

find their skeletons," he adds, " any more than we do

those of man ; but the remembrance of their existence

is preser\'ed by tradition, in the dragons of China, of

Japan, Siam, and Greece, as well as in the Hydra and

Lerna" of the latter country. Be this as it maj', the

belief in the existence of wonderful and monstrous forms

of reptiles has not yet disappeared, as even hi the nuie-

teenth century, the semi-fabulous monster, the Sea

Serpent, " though repudiated by all sufficiently learned

to be sceptical," stOl forms part of the creed of honest

Jack-tars and otlier dwellers on the mighty deep, and

which is reported still to pay an aiuiual visit to the

Scandinavian fishermen on tlie shores of Norway

!

In Great Britain, the nvimber of species of existing

reptiles is very limited, and the numerical proportion

of inchviduals likewise is very small compared with hot
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climates. One general inherent condition for the mul-

tiplication of reptiles is the reunion of equatorial heat

witli moisture. It is in the immense and submerged

savannahs or in the depths of virgin forests, in tropical

countries, that these creatures most abound. Hence

we tiiid them in such vast abundance under the ardent

sky uf the Moluccas, in tlie isles of Sunda and of New
(xuinea, where they are the terror of tlie human race.

Guiana too, and the intertropical parts of Africa and

Fig,

America, demonstrate to us the fact, that it is in tlie

countries near the equator tliat reptiles are most

numerous and most largely developed in size.

The class Reptiles {BeptHia), according to Cuvier

and many other naturalists, contains the Batrachians,

tliat is, frogs, toads, newts, salamanders, &c., as well

as lizards, sei-pents, crocodiles, and tortoises. The

most recent s}'steniatic zoologists, however, are now

agreed to constitute the Batrachians into a distinct

K-ljtliyusaurus iiitermuiiius,— Ooni^iiear'

class, uiul.'r the name of Ainj>/iihta* or Balrachia ;\
and in the following pages we shall ad<]pt this arrange-

ment :

—

The class Reptiles, then, thus limited, may be

defined— cold and red-blooded vertebrated animab,

with a heart trilocular, that is, formed of three cavities,

which consist of two auricles and one ventricle
;
pos-

sessing true lungs, the respiration being exclusively

pulmonary throughout life ; having a hard and dry

integimient, which is generally covered with broad

plates or imbricated scales; oviparous, the young, that

is to say, being produced from eggs, which are depo-

sited by the mother in such situations as to be hatched

by the rays of the sun.

When we say that Reptiles have cold blood, we mean
that their natural temperature is not much, if at all,

above that of the atmosphere or water iri which they

live ; that their power of producing animal heat is so

limited as scarcely to be appreciable, and therefore not

sufficient to prevent the system being immediately

affected by the loweruig of the temperature of the

medium by which they are surrounded. In conse-

quence of this, we find tliat in our climate, and in

countries where the temperature is low, they undergo

a state of torpidity in some slieltered retreat, to which

as a refuge instinct directs them, and where tliey remain

during tlie continuance of winter. The mode in whicli

the blood is circulated is one of the principal charac-

• Anqihihlos {'tu.f'iii'ii)^ liaviiig a double life.

f Butrachos (/3»t{»x»c), a frog.

teristics of reptiles. The heart— wdiich consists of tliree

cavities, viz., of two distinct auricles opening into one

common ventricle— transmits at each contraction only

a portion of tlie blood through the lungs, the rest being

sent directly to the other parts of the body, without

being specially subjected to the influence of the respira-

tory organs ; thus differing from the higher classes of

animals. Mammalia and Birds, in which the whole of

tlie blood must pass through the lungs before it is sent

back to the more distant parts of the circulating system.

The routine of the circulation is this : the right auricle

receives the vitiated blood sent from the diH'erent parts

of the body by the veins ; the left auricle the arterialized

blood returned from the lungs; and both auricles convey

their contents uito the caWty of the ventricle. These

two kinds of blood are in this ventricle mixed togetlier,

and part of this mixed fluid is sent through the aorta,

or great arterial trunk, to supply the system, and part

through the pulmonary arteries, to undergo a further

degree of oxygenation in the lungs. " It is clear then,"

says Mr. Bell, " that the blood is by this mechanism

but partially changed by the action of oxygen ; in other

words, tliat the quantity of respiration, speaking with

reference to the physiological meaning of the term, is

comparatively small. Hence arises the circumstance

that these animals ha\-e what is called cold blood ; for,

as it is from respiration that the blood derives its heat,

and the temperature of the body is thereby sustained in

animals which have more perfect respiration, it follows

that where this function is but imperfectly performed,
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the animal heat, muscular force, and all the other func-

tions dependent upon respiration, will be diminished."

Hence it follows that reptiles possess but little power of

sustaining muscular action, for though several species

are capable of moving rapidly for a short time, it is only

when they are suppilied with that degree of temperature

externally which is denied them from an internal source,

that they are capable of exerting any energy at all.

When deprived to a certain extent of external lieat,

they then, as has been mentioned above, pass into a

state of torpidity or hibernation. In temperate and

cool climates, the lizards and serpents retire during

\vinter to holes in trees, under stones, beneath dead

leaves, or in such like places, where many species,

especially serpents, congregate in large numbers, and

are found closely entwined together. The land tortoises

take refuge from (lie cold in excav.ations, which they

often dig for tliemselvcs, and the fresh-water tortoises

in holes in the muddy banks, or in the mud at the

bottom of their native lakes or rivers. " Here tliey

jiass the winter in a state of almost lifeless repose, the

functions of life so nearly suspended, that none of the

external signs of its existence are visible. Tlie circu-

lation is extremely slow, the respiration apparently'

altogether stopped, digestion absolutely suspended.

The return of the genial warmtli of spring calls them
again into action. The circulation is restored, the

blood is again fitted for its various offices liy the return

of regular respiration, the functions of the digestive

organs are again performed, and the animal resumes

its former habits, without having undergone any
material change."* A similar state of torpidity takes

jilace in many reptiles witliin the tropics. This
summer torpidity, or, as it may be called, estimition, is

governed by the times of drought. Crocodiles or

alligators, and large boas, are frer|uently found in a
letliargic state in the dry mud, and Humboldt's anec-

dote has been freipiently quoted, of an Indian in

South America liaving built a hut over the spot where
a crocodile lay buried in the hardened clay, and was
only made aware of his mistake by the rains moisten-

ing the gi-oimd, and bringing tlie huge creature into

animation again.

All Reptiles possess true lungs, and their respiration

is exclusively pulmonary throughout the wdiole of

their existence. This forms one of the most impor-
tant ditlerences which have induced zoologists to sepa-
rate the Frogs and Toads, &c., from true Reptiles

;

the respiration in these animals, and those arranged
along with them, being carried on by means of
lirmic/iite or gills during the earlier period of their life,

clianging— in some totally, and in others only partially

—to the i)ulmonary character, in the adult condition.
The limgs are two in nmubcr, right and left, nearly of
equal size, except in the serpents, and celhdar or
spongy. Tlieir structm-e differs somewhat in the
diiieient orders, but in all it is such as oidy to admit a
l)ortion of the venous blood from tlie heart, instead of
the whole. In the Saurian Reptiles and Serpents, the
act of resiiii-ation is carried on mechanically by the
action of the ribs, which are more or less free and

* B^n— British Kei,lih-s.

moveable, but in the tortoises and turtles the air is

introduced into the lungs by a sort of act of deglutition

or swallowing.

The integument or skin of reptiles is dry and liard,

and is covered with either liorny plates or with scales,

which sti'ucture forms an excellent character for

arranging them in two large groups, the scaly and

shielded coat of mail reptiles. Their limbs are either

four or two in number, or are wanting altogether, at

least externally. When present, tliey are in almost

all cases very short, and so formed as in most instances

to prevent their possessors having a rapid motion.

They possess the senses of sight, hearing, taste, smell,

and touch. In general the eyes are small, and not so

well developed as in the higher classes of animsils.

They are largest in the tortoises, crocodiles, and lizaiils,

and smallest in tlie serpents. In these latter animtds

tliere are no apparent eyelids, and, in consequence,

their eyes seem fixed and always wide open. In the

lizards we find two Hds; the tortoises and crocodiles

have three, whilst the chameleons liave only one, and

that a very singular one. Tlie sight itself in general

is very acute, for on tliis sense depends their pursuit

of food and their perception of the approach of enemies.

The organ of hearing is, in general, not so higlily de-

veloped in Reptiles as in Mammalia and Birds. They
never possess any external ear; and the sense of hear-

ing varies a good deal in the difl'erent orders. It is,

perhaps, the most obtuse in the tortoise tribe, and the

most acute in serpents. In these latter animals and in

lizards we see that the sound of music imparts to them

great delight, and this is well known to the serpent-

charmers of the East. In most cases the internal organs

of hearing are entirely covered by the scaly investment

of the head; but in the crocodiles, "the external orifice,

instead of being thus permanently closed, is provided

with a firm, hard, moveable lid, or operculum, by means

of which the aperture maybe either stopped or kept

open. Thus, while basking on the margin of the river,

or lying there in ambush for prey, the crocodile has

the power of raising the earlid, in order to listen atten-

tively to every noise ; but when lie dives beneath the

water, either for safety or to drown the victim he has

seized, the entrance of water into tlie auditory cavities

is prevented by the firm shutting of the lid, which

accurately fits the orifice."* The sense of smell is

comparatively feeble in reptiles. Indeed their manner

of living woidd lead one to infer that they would have

little use for acuteness in that organ. It is niucli the

same with the sense of taste. In a large ]iroportion of

reptiles their food is swallowed whole and entire, and

the structure of the tongue in some of those which tear

tlieir prey, as the crocodiles, is such as to .show that

that organ is not fitted to be of much use for the pur-

pose of tasting. The sense of touch does exist in rep-

tiles, but only in a low degree. The skin of their bodies

and feet, covered with dry scales or liorny plates,

does not seem adapted for the possession of any acute

degree of sensation ; and even in those species, such

as tlie Geckos especially, in which the toes are dilated,

this structure is more for the purpose of enabling

* MLirtin

—

History of /Icjjtiles.
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Ihem to aiUieve fiimly to tlie surface of tlie objects upon

wliioli tliey move, than to serve as organs of touch.

Ueptiles eat and drink very little, and they are

capable of undergoing long fasts. The greater number
of them are carnivorous, very few subsisting entirely

upon vegetable substances. Amongst tlie vegetable

feeders are the land tortoises and some of the marine

species. In the case of almost all the rest, it is living

prey only that the}' eat, and the animals upon which

they feed are generally swallowed entire. The struc-

ture, form, and position of the teeth in the carnivorous

reptiles vary niucli, and form good characters for

dividing them into generic groups. Besides the teeth

Mliicli are planted in the jaw-s, thei-e are others which

are inserted upon the bones of the palate. In the

herbivorous tortoises, and all the Chelonians, teeth,

however, are entirely wanting. In these animals the

jaws have a considerable resemblance to those of birds,

being sharp-edged and horny. The lower jaw shuts

within the upper, and the portions of food are cut or

snapped off", as it were, on the principle of shears.

Ltigestion is very slow, and indeed is carried on only

in proportion to the degree of temperature of the sur-

rounding atmosphere. " Many Serpents," says Mr.

I'ell, " are more than a fortnight after taking their

food before the undigested remains are voided, during

which period they usmilly fast. If the temperature

in which they are placed be very low, it is greatly

letarded, and during hibernation it ceases altogether

;

for I have knowii a tortoise, whicli had fed largely

upon grass immediately before it became torpid, retain

the grass unchanged in the stomach during the whole

of the winter; so that, on opening the body after its

death, whicli took place immediately on its awaking

in the spring, and before it had an}' access to food, tlie

stomach was found filled with a large quantity of grass

wliolly undigested."

Reptiles are for the most part oviparous, that is,

they lay eggs which are hatched after expulsion. The
mother buries them in the sand, or deposits them in

some place of concealment, exposed to the rays of the

sun; and in due time, without any further assistance

from the parent, the young are hatched. In a few

instances, however, the female retains the eggs within

her body, till the young are ready to burst the shell,

which are then excluded perfectly formed. Such is

the case with the common lizard and viper of this

country, and some other serpents, the blind-worm, &c.

The following is the arrangement adopted in the

British Museum, where there is an extensive collection

of reptiles. The method is that of Dr. Gray:

—

Class.—UEPTILES {Ileptilia), from the Latin word repto,

to creep, or crawl.

Animal furnisliej with a distinct liony skeleton. The skin

clotlied Willi horny imbedded jdates or imbricated scales, wliicli

are covered with a thin, and often deciduous epidermis. Ttiey

respire by cellular lungs. The heart is trilocular, that is, it

lias a single ventricle divided into two or more cells, giving
origin to two arteries, and receiving the cold red blood by two
veins, from two auricles. Oviparous, but the eg$ somelinies

hatched in the body of the mother, often covered with a thick,

more or less calcareous shell. The young like the parent, and
not undergoing any tran^fornnition.

Reptiles are divided into two large sections, the iicaly and
ShieUkd, according to the structure of the scales or plates

with which the skin is covered, and the formation of the skull.

Section I.

—

Scai.v Ueptilks {SipiaimUa), from the Latin

word sijuamu^ a scale.

Body covered with overlapping scales. Skull fu-nn-d of

separate bones; the ear-bone external, and only articulated to

the rest. Tongue free, elongate, nicked at the tip, often

extensile.

This section is composed of two orders, containing all the

species denominated •'^anrians or Lizards, and UiihltliutiSy Ser-

pents or Snakes.

(Jnkr 1.— LlXAKOs [Sniniu]^ from the Greek word aanros
{trxu^o;)^ a Hzard.

Month not dilatable, jaws toothed, lower jaw-bi;uie3

united by a bony suture in front ; eyes generally w-ith

distinct eyelids ; limbs four, distinct, rarely in such a

rudimentary state as to be hiilden under the skin ; body
elongate, rounded, covered with imbricated or granular

scales ; tail elongate, tapering, occasionally prehensile,

generally covered with whirls of scales.

This order is divided into two sub orders, from the

structure and form of the tongue.

'S'lih order 1.-—Slender-tonguep Lizards {Lepto-

(jlossw), from the two Greek words. Idpfus'^iTr^;),

smooth, and f/lossit (yf-ua-ffx)^ a tongue.

Tongue fiat, elongate, bifid. To tiiis sub-order

belong the Monitots, the Tegitexiiis, the true

fur:ar(ls, the *Sci/fi.9, ttc.

SlllMinUrl.—TlIlCK-TONGUEDLlZAUI)B(i'.;c/i;/;//os«(B),

from the two Greek words, pnckiis (tdcxs/.-j, thick,

and gtossa {yK&itnra\ tongue.

Tongue thick, convex, attached to the gullet at

the base. To this sub-order belong the Qeckua.

the Igjiaiuts, the Dragons, the Agamas, and ilie

dtiimcieotis.

Order '2.—Serpents [Ophidia], from the two Greek words,

ophis (6p;\ a serpent, and eidos (J'^of), form or

shape.

Jlouth very dilatable ; bones of the lower jaw sejm-

rate from each other, only united by ligaments ; facial

bones moveable ; limbs none, or only in the form ^^i

short spurs on the sides of the vent; tongue very ioiig,

retractile into a sheath at its base, apex forked, very

hnig, slender, tapering ; one lung very large, the other

small or rudimentary.

This order is divided into two sub-orders, the Viperii.e

.Serpents [Viperiiia], and the Colubrine Serpents [Culu-

briiut) .

Sith'Order 1.

—

Viperine Serpents {Vqierum), from

the Latin word vipera, a viper.

Jaws weak, upper jaw toothless, with large

fangs in front, lower toothed. Head large behind,

crown flat, generally covered with scales, rarely

with shields. Hinder limbs not developed. Eyes
lateral; nostrils lateral, apical, open. Tliis sub-

order contains the eminently poisonous serpents,

such as the Rattlesnakes and the Vipers.

Siih-order 2.— Colubrine Serpents (Cduhrinu),

from the Latin word coluher, a snake.

Jaws strong, both toothed, sometimes with some
fangs in front, or grooved teeth behind. Head
moderate, or indistinct ; crown often covered with

regular shields. This sub-order contains the Waler-

smih'3, some of which are poisonous, the lioas, and

numerous htirmless serfients, such as the True Ser-

petits. the H'oo(/ iScrpents, the Tree Serpents, &c. ;

and tlie Naja group, which contains the Ct-hra de

Capello, and oilier venomous species.

Section II.—SniELUEn Reptii.es (Catapliracta), fn'in the

Greek word bitajihrasso (««r«;{««-»-<»), to cover or protect.

Body covered with square imbeilded plates, generally form-

ing ad'orsal and central shield; bones of^ the skull agglutinated

together, hard, with the car-bone sunk into its substance
;
jawa

united into a solid mass; mouth not dilatable ; tongue short,

affixed to the mouth, scarcely exsertibic ; the egg covered wiih

a hard shell.

This section consists of three orders, containing the Tortoises

or Chelonians. the Crocoililcs or Emytlosauriana, and the Am-
phisbaenians, A nqJi isbienia.
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Order 1.— i'OKTuiSEd [Chtlouiu), Irom the Greek word
chelone (x^^*'*'i)) a tortoise.

Body short, depressed ; the bones of the thorax ex-

lernal, surrounding: the muscles of the body like a case,

out uf wliich the head, limbs, and tail are protruded;

jaws tootliless, covered with a horny coat (like a bill)
;

the upper bill covers the lower like a box.

This order contains tlie Land Tortoises, the Terrapeits

or Hirer Tortoises, the Soft Tortoises, and the Turtles,

&c.

Order 2.

—

Ckocooiles and Alligators (Emydosaun),
from the Greek words emi/s, emydos (^f^v;, iu.uho;)^

a lizard, and sanros (e-at/oo;), a lizard.

Body spindle-shaped, covered with square bony plates

placed in longitudinal lines. Head large ; jaws with
teetli. Limbs four, free, short; tail compressed.

'ibis order is composed of the Crocodiles and Alli-

gators.

Order 3.— Amphisbjt;nians {Atuphishicnia), (rom t!ie Greek
words amphis i^f^'f't), both ways ; and baino ir^ctivu),

to walk.

Body elongate, cylindrical, covered with square im-

bedded plates placed in cross rows. Tail short, con-

tinuous, blunt. Limbs none, or very short, and placed
anteriorly, weak

;
jaws w-ith teeth.

This order contains the Amjilushcenas or Double-
walkers, the Trigonophes, the Cfdrotes, or Two-handed
worm, Ac.

Such is a general sketch of the arrangement we
propose to adopt of the Class Reptiles.

Order I.—LIZARDS (Sauria).

Thk first oriltT, that of tiie Saurians or Lizards, is

what may be tenaud the tyiiical order of tlie class.

Tlie sjiecies ii.eluded in it, have more afiliiily with the

Mammaha, liotli in the variety and rapidity of their

movements, than any others; for we find amongst

them, animals which creep, walk, run, climb, swim,

dive, and even, to a certain extent, fly. Not but wliat

the essential external charactei's of the class to which

ihey belong are snfficiently apparent and well stamped.

For though examples do occur in their lanks of crea-

tures tl)at are capable of executing a great variety of

movements, yet the elongated and proportionately

bulky body of tlie greater number, supported upon
their short limbs with apparent dilliculty, constrains

them to walk slowly and with an air of embarrassment,

v«ry diffci-ent from the light gait of the generality of

mammiferous quadrupeds. Tlieir arms and thighs are

short, slender, but slightly muscular, and jointed so as

to have a direction outwardly, while the elbows and

knees are too angular, and tlie legs too far asunder

from each other, to support with ease, when in a state

of repose, the superincumbent weight of their body.

They vary very much in habits and manner of living,

and their organs of motion are always in harmony with

these, and the particular situations for which they are

designed. Some have slender and highly-developed

toes, with a long, conical, and pointed tail, like the true

Lizards. These are evidently fitted for an exclusively

terrestrial mode of life, and a residence in sandy plains

or stony deserts. Others have their toes expanded on
their under surface, short thick feet and tail, and a

broad flattened form of l>ody, like the Geckos. These
creatures are clearly thus constructed to enable them
to adhere to smooth surfaces, to traverse walls or ceil-

ings like a fly, and to remain fixed there for any length

of time.

In a third set we see membranous expansions on
each side of the body, supported by elongated ribs, and
capable of being spread out like a fun, as in the Dragons.
Tliese are evidently formed for balancing themselves
in the air, as if by means of a parachute, and darting,

by long flying leaps, from one branch or tree to another.
In aiuither group still we find animals endowed with,

comparatively spi.-aking, long and slender feet, the toes

jjlaced in opposite directions, like pincers, and a pre-

hensile tail, as the Chameleons. These animals, it

may at once be seen, are well adapted for climbing

trees and perching upon the branches like birds.

Finally, several genera occur, the species of which

have a serjjent-like form, and aie either almost deprived

of feet or have tliem excee<lingly short, as the Blind

Worm, the Glass Snake, &c. These animals, we may
therefore at once conclude, are destined to live in

ground covered with herbage, and glide along like the

snakes to which they bear such a striking general

resemblance. The Saurian reptiles, in general, ha\e

the body of a lengthened form, in proportion to the

size of the other parts of their frame. This arises from

the great number of separate bones, or verUbne, of whicli

their spine is composed ; these amounting sometimes,

in species with long tails, as tlie Iguanas, &c., to the

number of one hundred and forty separate pieces, and

e\'en in those with very short tails, to upwards of forty.

With the exception of a few abnormal forms, they ha\ e

four short legs, and their foes are armed with claws.

Their skin is covered with scales of various sizes and

figures, or with granulations. They shed their skin several

times in the course of the year. This takes place espe-

cially in the spring, after which they appear in brighter

colours—the male particularly so. The brain is only

moderately developed in the Saurian reptiles, as is also

tJie case with the various organs of sense, except that

of sight. They are tenacious of life, and even when
tlieir head is cut oS", they do not die immediately. If

the tail or feet are amputated, they are not fatally

injured in consequence, but on the contrary the lust

parts are after a short time reproduced. As the skin

and feet are covered with hard scales, it follows that

the sense of touch must be very imperfect ; and as

they live exclusively upon living animals, which they

seize the moment they see them, it may be easily con-

ceived that the organ of smell is but slightly developed,

that sense not being much required. The sense ot

taste is in like manner very slightly developed ; for, as

they do not masticate their food, and have very little

saliva, a keen perception of tlie flavour of the articles

of which their diet consists, is not required. They all,

however, have a tongue, which is in general pretty
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long, fleshy, and movable. They are not much better

off witli regard to the sense of hearing ; but tlie organ

of vision is much more highly developed, and their

sense of sight is, in consequence, very active in most
of the species. In this, however, there are exceptions;

as, in the case of the Blind Worm, for instance, this

sense is almost entirely wanting.

Tlie animals belonging to this order live entirely

upon li\-ing prey, their food consisting of small mam-
malia and birds, fishes, moUusca, and insects. They
are remarkable for their voracity, devouring a gi'eat

quantity of food at a time, though one meal suffices for

several days. The jaws are furnished \vith teeth, which

are small, simple, conical, unequal, isolated, and without

true fangs. The mouth is destitute of lips, is generally

large, so as to admit of their swallowng large pieces of

flesli, and the hinder nostrils open into its back part.

Tlie tongue varie.s a good deal in the different families.

In tlie Monitors and true Lizards it is protractile, is less

so in the Geckos, but in the Chameleons is exceedingly

long, cylindrical, and worm-like in appearance. The
structure of the heart and lungs, and the circulation of

(he blood, are the same as has been already described

in tjie preliminary remarks upon Reptiles. One of the

most distinctive characters of the Saurian reptiles, is

the existence of a breast-bone, or stenmm, which is

generally of large size, and of a cartilaginous structure.

This sternum, along with the shoulder-bone, forms a

)irotection for the heart and large vessels. The species

of Heptiles belonging to the Lir.ard order gi'ow very

slowly, and the duration of their life is in general very

lengthened. Many of them, in course of time, acquire

large dimensions, as the Monitors and Iguanas. They
are chiefly to be found in very wami and humid
climates. Egypt, for example, the temperature of

which is so burning hot, while the soil is periodically

moistened by the overflowing of the Nile, possesses an

immense number of Saurians, especiall}' of the Lizard

famil}', and they are remarkable there for there lilhe-

nesB, their agility, and the vigour of their movements.

Bruce, speaking of them, says—"There is no genus of

quadrupeds that I have known in the East so very

numerous as that of the lizard, or of which there are

80 many varieties. The eastern or desert parts of

Syria, bordering upon Arabia Deserta, which still have

moisture sufficient, abound witli them beyond a possi-

bility of counting them. I am positive that I can say,

without exaggeration, that the number I saw one day
in the great court of the temple of the Sun at Baalbec

amounted to many thousands ; the groimd, the walls,

and stones of the ruined buildings, were covered with

them, and the various colours of which they consisted

made a very extraordinary appearance, glittering under

the sun, in which they lay sleeping or basking." A
very limited number of species, and these all of small

size, inhabit our island, and the parallel and more
northern countries of the adjacent continent. As we
advance into cold climates they disappear altogether,

but when we pass southwards, their number, specifically

considered, increases ; and among them some occur of

unexpectedly large dimensions, as, for e.\ample, tliat

beautiful species, the Eyed Lizard, measuring sixteen

or seventeen inches in length, and which is a native of

Spain, Italy, and the South of Fiance.

The flesh of many Saurians is held in high re|iuto

in the countries in which they are found, as an article

of food. Dampier, in his " Voyage," tells us that tlie

island of Blanco (in the South Seas) was plentifully

stored with " Guanos. Their flesh," he says, " is

much esteemed by privateers, who commonly dres.s

them for their sick men ; for they make very good

broth." In America the Iguanas are regarded by

epicures as a gi'eat delicacy ; and in Asia the Scinks

are considered to have aphrodisiac powers. Medicinal

properties have been attributed to many, especially by

the Arabian phj'sicians. But this belief was not con-

fined to the East. " One species," says Mr. Martin,

" the Adda of the Arabians (Scwcus ojjidnaliii), for-

merly obtained a place in the British Materia Medica'

its flesh was supposed to be a restorative, and of great

avail in leprosy and other diseases. It was one of the

ingi-cdients in that compound known as theriaca or

confectio damocratis ; the 'wild exuberance,' as Dr.

Lewis expresses it, ' of medical superstition in former

ages."'

None of the Lizard order are poisonous, though the

ancients regarded many as poisonous in the extreme

;

and the vulgar, in our own times, frequently look upon

them with great horror, and entertain a strong suspi-

cion of their noxious qualities.

Sub-Oeddr I.—SLENDER-TONGUED LIZAKI.)S.

The Slender-torgued Lizards are divided into two

tribes, the Ring-scaled Lizards {Cyclosunra), and the

Tile-Hke Scaled Lizards {Geissosanra), so named from

the structure and arrangement of the scales with which

their body is covered.

Tkihe L-CYCLOSAURA.*

This tribe contains ten families, and is thus character-

ized. Scales of the belly square, in cross bands; those

• From the two Greek words, lixthlos {«yxAo(), a circle, and

aiiMra (iratiga), a lizard.

of the back and tail rhombic and imbricate, or circular

and subgranular, placed in cross rings; of the sides,

generally granular, rarely like the back. Tongue elon-

gate, flattened, base sometimes sheathed, generally free,

orjly attached to the gullet by a long bridle, and with

two elongate, cylindrical, horny tips. 'J'ail elongate,

with whirls of scales, generally conical, tapering, some-

times compressed, with two elevated crests above.

Eyes diurnal, with two valvular lids. Feet formed for

walking. Toes unequal, compressed,

i One hundred and fifty-four species of this tribe are

i
enumerated. Our space, of course, will not allow us
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to enter into minute details of these, nor would a dry

definition of them, according to their zoological charac-

ters, be at all interesting to the general reader. " The
truth is," says Mr. Griffiths, " that when we come to

treat in detail concerning the reptile tribes, there is an

abundant scantiness of that sort of information con-

cerning them, which would prove interesting to the

majority of readers. However useful and curious may
be the investigation of their specitio characters, it must

be owned to the many it is dry and repulsive. It ia

I'ariare to the general." We will therefore only select

a few of the more important or interesting.

THE MONITORS {Monitorixla;)—Monitor, one who
gives warning or admonishment, from the Latin word

moneo, to warn or admonish ; these animals being

believed to give warning of the crocodile's approach

—

form the first family we shall mention. Tlie Jlonitors

are the largest of all the lizard order of reptiles. Tlioir

body is very long, of a romided form, and without any

crest along the back. Their tail, in most of the

species, is slightly flattened on the sides, and at least

twice the length of the body. Their feet are strong;

the toes are five in number, very long, but of unequal

size, and terminate in strong hooked claws. The skin

on the head, back, and flanks is furnished with small,

round, tubercular, projecting scales, which are always

arranged in circular bands or rings. It varies in

colour from black to a more or less deep gi-een, with

spots scattered throughout, assuming the form of

regular patterns, and presenting the appearance of

beautifully arranged mosaic work. From the firm

structure of this integument, and the hard sym-
metrical arrangement of the scales, it has been often

used for covering little trinket cases and other small

articles, as it is well adapted for resisting the cftccts

of friction. They have a long, fleshy tongue, which,

like that of the serpents, is deeply forked, and is

capable of being withdrawn into a sheatli placed at its

hase, and protruded again to a considerable extent.

Tlieir eyes are large and bright, and the openuigs of

their ears are very apparent, and seated low down on
the skull, near the angles of the mouth. The head is

covered with small many-sided shields.

The Monitors are only found in the warmer parts of

the Old World, none having ever been discovered in

Europe. They Uve near the water's edge, and the

greater number are aquatic in their habits. A few,

however, are completely terrestrial, living in dr\-,

sandy deserts. The structure of the tail indicates

their special residence. In the aquatic species, this

organ is compressed laterally, and is surmounted by a

crest formed of two seiies of flattened scales. It thus

becomes a powerful organ of progression, when the

animals are in the water ; with it they propel them-
selves along with considerable swiftness, movuig it

from side to side, with powerful and rapid action, and
steering the body by means of it also, as by a rudder.

In the terrestrial species, the tail is conical in shape,

and uf a rounded form, appearing as if its only use
cniild be to act as a counterpoise to the weight of

the rest of the body, or, as it rests upon the ground
it may assist the aiiimals in springing upon their prey.

Their motion along the surface of the gi-ound is

rapid but sinuous, like the serpent; they run 'swiftly

on the level plain, but are not capable of climbing

rocks or trees. The Monitors are carnivorous animals;

they live upon small quadrupeds, birds, and tlie larger

kinds of insects. They often devour the eggs of

crocodiles and aipiatic birds ; and even small fishes,

lizards, and tortoises faU victims to their voracitj'.

M. Dumeril informs us, on the authority of j\l.

Leschenault de Latotu-, that some of the aquatic

species unite on the borders of rivers and lakes, in

order to attack quadrupeds coming there to quench

their thirst ; and that that traveller had seen them
fasten upon a young deer which was trying to swim
across a river, pidl it under the water, and drown it.

He had, moreover, found the thigh-bone of a sheep, in

the stomach of an individual which he was dissecting.

THE NILOTIC MONITOR (Monitor Nilolicns)—'Phte

1, fig. 1. About twenty-three species of Monitors

have been described. Of the aquatic s])ecies, which
are by far the most numerous, the best known is the

one just mentioned. The Nilotic Monitor is about

five or six feet long, and of a greenish-grey colour,

mottled with black. The nape of the neck presents

four or five horse-shoe marks of a yellow luie ; and
along the back seven or eight rows of spots of a

yellowish-green tint, e.xtend from the shoulders to

the root of the tail. The tail is compressed through-

out nearly its whole length, and strongly crested

or keeled on the upper edge. It is one half longer

than the body, and is marked on the upper half

with circular bands composed of spots like those

on the back, and on the lower moiety with rings of

giecnish-yellow. The legs are strong, and the toes

are long, and armed with compressed, very sharp, and

hooked claws. The teeth are short, and consist of

twentj'-two in the lower, and thirty in the upper jaw.

It is a native of Africa', inhabiting most of the rivers of

that country. It is very common in the Nile ; and is

also found m the rivers of North Africa, Western

Africa, and South Africa, as far as the Cape of Good

Hope. This animal is held in great veneration by the

natives of Egypt, who assert that by the hissing noise

which it produces, it gives warning of the approach of the

crocodile. Hasselquist informs us that the Egyptians

have also an idea " that it is hatched from the eggs (if

the crocodile that have been laid in the sand, whilst the

crocodile itself is the produce of those eggs which have

been deposited in the water." He gravely adds— " I

have no need to say that this is false !" llepresenta-

tions of the Nilotic Monitor occur on the ancient

monuments of Egypt, and Cuvier has suggested that

this may have arisen from the belief amongst that

early people, that they devoured the eggs of the

crocodile. Its food consists of small animals, uisects,

&c., which it always takes alive. M. Geoffrey St.

Ililaire says that it is very voracious, and that even in

captivity, it attacks all the little animals which it can

reach, and throws itself with the utmost avidity upon

the food presented to it. When irritated, it whistles

violently, and tries to bite or strike with its tail. It

would appear fi-om Sparrmann's account of an individu.i I

caught by him at the Cape of Good Hope, that it is

very tenacious of life. " One of this species," he says,
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" of the middle size, which, together witli its two

young ones, I brought home with me from Agter

Jiritiiljes-lioogte, was about two feet long in the body,

and three in the tail. Having caught her by the neck,

so that she could not bite me, and finding that it

requiri.'d some strength to hold her fast, I got a large

worsted needle, and gave her several punctures with

it, not oidy in the heart, but in every part of the

cranium which was in contact with the brain. This,

however, was so far from answering my purpose,

which was to kill her in the most speedy and least

jiainful manner, without mangling or mutilating her,

that she seemed still to have life enough left to be able to

run away. After this my host undertook to ]iut an end

tn her ; and after having given her several hard squeezes

about the chest, and tied her feet together, he hung her

up by the neck in a noose, which he drew as close as he

possibly could. From this situation she was found in

the space of forty-eight hours to have extricated her-

self, though she stOl remained near the farm, appearing

at the same time to be almost entirely exhausted.

Upon this, we tied her feet close behind her, so that

with her long and shaqi claws, of which she had five

upon each foot, she could not damage the serpents and

other animals which I kept in a cask of brandy, and

among which I put her with my own hands, holding

her a long time under the surface of the liquor
;
yet she

was so far from being suffocated immediately by the

sti'ength of the liquor, that she flounced about a good

deal in it ; and even a quarter of an hour afterwards,

convinced us by her motions that she had still some life

remaining ui her." " This species of lizard," he con-

tinues, " I found to be amphibious, living in water as

well as on land, and likewise that it grew to a still

greater size; consequently, it appears to be an extremely

long-lived animal, and, as well on account of this

property, as of that of not being killed without great

difficulty, to have an important office assigned it in the

general system of the economy of nature. It was sup-

posed (and not without foundation) by the people among
whom I resided, that this creature might easily be made
tame, and that it was not in the least of a malignartt or

venomous nature." A large reptile, probahl}' a nearly

allied species of this genus, was found on the banks of

the Tigris, by the gentlemen engaged with Colonel Sir

Henry Rawlinson in excavating the ruined mounds of

Babylon. The account given to the writer of this, of

the extraordinary tenacity of life exhibited by the

unfortunate animal, bordered on the marvellous. After

being firmly secured, deep gashes were made right

across the spinal column in several places, without

destroying or apparently injuring its motive power. A
large quantity of strong prussic acid was then poured

down its tliroat, but without anv result. It was then

l>laced in a large tub of water with a weight attached,

so as to keep it sunk to the bottom, and it was allowed

to remain there for twenty-four hours. This seemingly

having the effect desired, and life appearing at last to

be extinct, it was taken out of its watery tomb and laid

on the ground, preparatory to its skin being removed

in order to make a stufl'ed specimen for the British

Museum. No sooner, however, had the operator made
his first cut with the scalpel through the skin, than.

Vol. II.

suddenly recovering its suspended animation, and

shaking itself loose from his hands, it made with all

haste to the river !

THE WHITE-THROATED MONITOR {Rrgmia nlhn-

gularis) is another aquatic species of this family, which

grows to the length of five feet, and is found in South

Africa. It is an inhabitant of rocky places abounding

in springs and streams, and feeds upon frogs, oralis,

and small quadrupeds. It is regarded as sacred by the

natives, who assert it cannot be injured without fear of

producing a drought. Sir A. Smith met with Uiis

reptile in his South African expedition. " Though no

specimens of this species," he says, " were obtained

South of Lattakoo, yet there is reason to believe that

it occurs occasionally within the limits of the Cape

Colon}'. It is in all probabilit}' the animal called Dos
Adder by the natives, and which is much dreaded,

under the idea of its being very venomous. It is

usually discovered in rock)' places, or on low, stony,

hills ; and when surprised seeks concealment in tlie

chinks of the former, or in the irregular Ciivities of the

latter. When any inequalities exist upon the surface

of the rocks or stones, it clasps them so firmly with i(s

toes that it becomes a task of no small dilhculty to dis-

lodge it. Under such circumstances, the strengtii of

no one man is able to withdraw a full-gi'own indi\ idual

;

and I have seen two persons required to pull a s|icci-

men out of a position it attained, even by the assistance

of a rope round one of its hinder legs. The moment
it was dislodged it flew with fury at its enemies, who
by flight onlj' saved themselves from being bitten."

—

The terrestrial Monitors, or those which live exclusively

in dry places, are few in number.

THE OUABAN, or Land Monitor of Egypt
[Psammosaurus Scincus), is the best known. This

species is about three feet long, and is distinguishoil

by its tail being round, without any keel, and con-

siderably more slender than that of the Nilotic

species, the scales of the greater part of the body

being round instead of oval, and the teeth being

very small, very fine, and very sharp. Its general

colour is of a clear brown, with square spots inter-

8perse<I of a pale greenish-yellow. It is a native of

the dry and arid deserts of Egypt, and is called by
the Arabs, Ottaran el-hard, or Lizard of the Dcseit.

Herodotus makes mention of it, and calls it the

Terrpstrinl Crociidilc. This species is less voracious

than the Monitor of the Nile, and in captivity refi;ses

food, and can only be made to take nourishment by

forcing it to swallow what is put into its mouth. Tra-

vellers in Egypt, however, inform us that it is used by

the jugglers of Cairo for performing their tricks, after

having extracted its teeth.

THE GIGANTIC LACE LIZARD {Ifydrn.faunis f/ignn-

teus). Two or three remarkable .species of Monitors

occur in Australia, known by the name of Lack Liz-

ards {Hydrosaurus). They have the nostrils placeii

near the apex of the muzzle; their teeth are compressed,

sharp-edged, and denticulated ; and their tail lias a

double-edged keel on the tipper part. They are very

prettily variegated, and one species, the Gigantic Lace

Lizard, is remarkably handsome. A specimen may be

seen in the Biilish JIuseum seventy-eight inches long.
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THE CAITETEPONS, or IIeloderms (Hdodci-inidcv),

have been separated from the Monitors, and form a

family by themselves ; though as yet only one species

tl,e RofGil Caltetepon [Hdoderma horridwu),

fig. 3—has been discovered belonging to it ; it is rare

in collections, and is a native of Mexico. The body

and head are covered with large convex scales, anil

the teeth, unlike those of other Saurians, have a groove

behind, like tlie fangs of serpents. Hernandez, in his

"History of the Plants and Animals of New Spain,"

was the first to make us acquainted with this curious

animal. He describes it as " a terrific kind of lizard.

The Knugh Caltetepon fHeloderma horridum).

called Scorpiiia by llic natives, two ells in lengtli, with

a long tail, short legs, a broad, red, and bifid tongue,

which it sometimes rolls about, and a twisted head

;

heavy and slow of motion, and covered with a hard

skin variegated with brown and white spots, like small

pearls or the seeds of the Lithospcrimmi, wliich, from

the hinder legs to the extremity of the head, are dis-

Fig. 4

The Common Teguexin (Teius Tegiiexin).

posed in various forms, but on the tail form rings,

chicHy of a brownish colour, which also surround the

body transversely at intervals." " The bite of this

animal," he adds, " is hurtful, but by no means deadly,

so that it is more horrid to the sight than in reality,

and attacks nobody unless injured or irritated." The
Bosh of this animal, he further informs us, was con-

sidered by the natives of New S]iain as an aphrodisiac,

and prized as nnich as that of tlie scink was in the

East.

THE SATEGUARDS {S(iuve.-(iardes of the French

authors), or Ti.0UEXlN.s (Teidce), have also been de-

scribed by many authors under the name of Monitors,

and no little confusion has in consequence been created.

The name, no doubt, has originate

d

in the same belief that these animals

were useful to man, in giving warning

of the approach of the crocodile oi'

alligator. By retaining tlie name of

Monitors for the first group, the con -

fusion will be removed by assigning

to the latter the name of Teguexins,

a name given to one of the species by

the Indians of South America. In

tliis fiimily the head is covered wirli

large regular shields, whilst the inte-

guments of the back and limbs have

only small scales, which are not dis-

posed in tile fashion, but in trans-

I'erse bands. The skin of the throat

generally forms two or three simple

transverse folds. The tongue is long,

flat, extensile, and only occasionally

sheathed at tlie base. The legs are pretty strong, and

the tail is usually rounded. The species belonging to

this family are all natives of the warm parts of the

New World, and some of them grow to a considerable

size, reaching the length of four or five feet.

THE COMMON TEGUEXIN {Tchis T(!jiiem)i)—{ig. -i

—is Ihu bchl known. It is a native of the greater por-
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tioii of South America and the West Indian Islands.

Madame Merian found it in Surinam, ami describes it

as growing with time nearly as large as the alligator.

It never attacks human beings, she says, but lives upon

insects, the eggs of birds, <S:o., and wages war occasion-

ally upon small fishes. " When it wishes to' lay its

eggs, nature teaches the female to make hollows in the

sand, on the bank of some river, and leave to the sun

the care of hatching them." These eggs are as large,

she says, as that of a small fowl, and are much
relished by the Indians. Azara, an acute observer, iu

his description of the animals of Paraguay, informs us

that these lizards are called by the natives of thut

country the Teyu-gikisu,* and that they are generally

found on the edges of woods, and in dry plains, in

which latter places they form burrows, into which they

retreat during the winter. Their motion is very swift,

and being rather timid animals, they plunge into the

water when ])urs\iod or alarmed, and remain there till

the danger is over. lie confirms Madame Merian's

statement tliat tliuy live upon insects, and further

says, they eat frogs, serpents, young liirds, and eggs.

Dumeril and Bibron have alwaj's found the remains of

insects in the stomachs of those they have opened,

and, on one occasion, mixed up with the remains of

some beetles, portions of the skin and bones of a lizard.

The natives of Paraguay inlbrmed Azara that the

Teguexin is verj' fond of honey, and that to obtain it

the reptile approaches close to the hive, and strikes it

a pretty smart raji with its tail ; it then runs off, but

shortly returns, and with repeated attacks of this kind

succeeds in frightening away the bees, and finally

regales itself upon the dainty meal thus clevei-ly

obtained. Its flesh is esteemed as good eating. The
colour of this species is highly beautiful, consisting of

an elegant variegation of brown, blackish, and purple

spots, on a pale bluish-white, and, in some jiarts, yel-

lowish ground. In length it is in general about thirty-

eight inches ; the tail is round for the first half, but

the latter portion is somewhat compressed. When it

walks the belly and tail trail upon the ground, while

the head is kept erect. The flattened structure oi the

tail shows its fitness for occasionally inhabiting the

water, while its strong claws prove its adaptation for

digging in the sand.

THE AMEIVAS {Ameivina) resemble the Teguexins

in general form, but the head is more slender and

compressed ; the extremity of the muzzle is pointed,

and there is no division in size between the neck and

the body. The tail is more than two-thirds of the

length of the whole body, and is of a rounded tetra-

gonal form. They do not like them, however, frequent

the neighbourhood of water; they only inhabit arid

places. Till y live on wunns, insects, snails, and herbs.

THE COMMON AMErfAiAmeivaSurimtinensis) is a

native of Guiana and Brazil, being spread all over the

latter country. It is about a foot, or a little more, in

lenglii, and has the back more or less picked out and

spotted with black, and vertical rows of white ocelli

bordered with black on the flanks.

* Tryu U the general name for lizards, gi'uiuu alludes to

its size ; this species being larger than any other lizard of
I'Hragnay.

THE TEYU-HOBY, orGitEKN Liz.^un of Pai;agi ay
(Acfdiifiia ti'ijoii), difiers from all the other species

belonging to this family, in having only four toes on

the hinder feet, like the Crocodiles. The head is short

compared with the Ameivas, and the tail is thick at

the root, and terminates in a very sharp point. It is

nine inches long, tail included, and its colouration is

very beautiful. The head is of an enamelled green,

this colour being prolonged in a line along the back,

and the body is marked with six yellow rays, three on

each side ; each of the intervals between the rays being

filled up with a series of tolerably large black spots.

This green lizard is very common in Paraguay, in the

thickets, living there till the end of October, and at

the approach of winter retiring into holes. It runs

very quickly.

THE CKOCODILE-TAILS {CrncodHin-liw)* in size

and aquatic habits, and in the tbrm of the tail, approach

the Crocodiles. They frequent the large rivets, lakes,

or wide morasses of South America, and pass a great

portion of their life in the water.

THE ADA, or Gr[;at DitAfiON (Ada Giiiannixii),

is an example. It attains the length of from four to

six feet, and is a native of Guiana. Its flesh is accounted

excellent by the natives, who compare it to that of a

fowl. Its eggs are also in request.

THE TRUE LIZARDS {LaceHkhv) compaise amongst

them some of the smallest and prettiest species belong

ing to the Saurian order of Reptiles. They are ratbei

numerous, upwards of fifty distinct species being eim

merated by Dr. Gray in his British Museum Catalogue

of Lizards. They are distinguished by having a Jiyra

midal head, covered with regular many-sided shields

;

a scaly throat, often with a cross fold in front, and a

collar of larger scales behind; a lengthened, flat tongue,

not sheathed, but free at the base, divided at the tip

into two long forks, and capable of being projected

to a considerable length. Their teeth are hollow at

the roots internally. They are all natives of the Old

World and Austialasia, and are all terrestrial. \\'e do

not know a single species which is really aquatic.

Their tail, instead of being compressed and cajjable of

acting as an oar, as in some of the preceding groups,

is perfectly round, and in general very long. But

though tliey are all terrestrial, they do not all inhabit

the same kind of places, nor do they possess the same

habits and manner of living. For instance, many of

them cannot exist except in such situations as abound

more or less in vegetation and herbage, whilst others

are only found in desert and arid places. Tlie first set

are tliose wdiich are found climbing habitually upon

shrubs m thickets, or upon walls or hedges and palings

which serve as inclosures of our habitiitions. In these

the toes are alwaj's simple, compressed, and quite

smooth. The second set never rise Iroin the sandy

soil, upon the surface of which they run with great

rapidity; for, however unflrvourablc at first sight such

a surface might appear for walking njion, the struc-

ture of their feet ciuibles them to traverse it with

the greatest ease. The toes iu these are exceedingly

flattened, keeled beneath, and dentated, or fringed on

* From the two Greek words, cracodiliis {«;ii««8ii*«), a

crocodile, and oura (ei/;«), a tail.
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tlie siJes, auJ tliis structure prevents them from sink-

ing into tlie sand. Tliis adaptation of structure to

tlieir ]iarticular liabits of life, forms a good cliaracter

fur dividing tiiis family into two groups, the smooth-

toed Uziirds, and tlie roiiijh-toed lizards.

Lizards are remarkable amongst Iteptiles, for the

agility of their movements. Any one who has noticed

these animals, must have observed with wliat rapidity

they dart from one point to another, and how they can

cling to walls and rocks by means of their long and

crooked claws. In intertropical countries, however,

they are much more nimble and more active in their

habits than in our temperate climes; for here, as soon

as the cold weather commences, their motions become

slower and slower, and they tinish in winter by tail-

ing into a complete state of lethargy. Lizards in

general are very gentle, timid creatures. Children

in Europe make playthings of them, and the ancients

used to call the lizard " the fiiend of man." They
have, however, a considerable degree of courage, and

notwithstanding the gentleness of their natural man-
ners, they will bite pretty severely when laid hold of.

Some species, as the " eyed lizard," have even been

known to show tight to dogs and serpents, and though

not often conquerors in such combats, to have uiflicted

severe wounds upon their enemies. Their bite is not

poisonous, as was for a length of time believed ; but

still, from their teeth being placed in a series of rows,

and thus acting as a sort of saw, it is often very sharp

and severe. Their strength and couiage depend much
upon the temperature. Under the tro])ics they are

bold, some rather darigerous, and of considerable size.

In more northern countries they are timid, because they

are weak and of small size. But they are not stupidly

timid, as those who have watclied them in their native

haunts have explained to us. Should a slight noise

strike upon its ear, or an unaccustomed object suddenly

come in view, the little lizard previously, perhaps,

lying basking in the rays of the sun, may be seen to

raise itself inunediately upon its feet, to draw back its

head, and in that attitude carefully watch everything

around it. A leaf may have suddenly fallen to the

ground, it starts, watclies the object for a time to see

whether it will move again, then carefully advancing

nearer and nearer, examines it well, and satisfying

itself of its nature, returns to its i)osition and lays itself

down again to enjoy the warmth it loves so much.
Shuuld the danger be real, however, it flies like

lightning. Lizards generally hve in burrows or holes

which they dig in the ground or sand, often a foot or

more in depth, or in the hollows of rocks, or in crevices

of old walls, choosing always such situations as are

exposed to the sun. They are not sociable animals,

and never appear to unite together in numbers, for the

purposes of attack or defence. The instinct of pro-

curing food or of increasing their species, alone appear
to bring them together for even a very short time.

They feed exclusively upon living prey; insects of

various kinds, worms, snails, and any small animals

they meet with. In securing their prey they are very

cautious. When a lizard wishes to catch an insect, for

instance, it does not throw itself inconsiderately upon
it, but it follows attentively all its movements ; remain-

ing motionless itself with outstretched neck, it wails

the favourable moment for action ; several times it

advances and withdraws its head as if to make sm-e u'

its aim, and then all due precautions taken, it darta

forward the head, at the same time ojjening wide

its mouth, in which the poor insect is immediately

engidfed and held fast by the numerous small teetli

with which the palate is furnished. Lizards are also

accused of eating birds' eggs, and it is even asserted

that they will eat tlieir own eggs when pressed much
by hunger. They eat seldom, however, and digest

slowly. Losing little by transpiration, they can endure

long fasts. It was formerly thought that these animals

did not drink at all, but that is now ascertained to be

incorrect, as they lap water in the same way as a dog

does, with their tongue. Though not sociable ani-

mals, lizards live in pairs ; the male and female, it is

said—more especially of the "grey lizard of the walls"

—remaining in a happy state of union during many
years, sharing the arrangement of the household, the

care of excluding the young from their numerous eggs,

of carrying them into the sun, and in placing them in

shelter from cold and humidity. With one exception

[Zootoca vivijmra) they lay eggs, from seven to fourteen

in number, depositing them in small holes, which the

female abandons immediately after they are laid, leaving

them to be hatched by the warmth of the sun. They
are said to be long lived, and tlie Abbe Bonnatene

relates that he had watched for twenty years the same

lizard daily leave its buri'ow to come and bask in the

sun. The tail ditiers in the two sexes, and this foims

a characteristic mark ; in the male it being flat, broad,

and furrowed longitudinally ; and in the female being

round and narrow. This organ is remarkably brittle,

and frequently snaps asunder by the mere exertion ot

the animal attempting to escape from danger. They
possess the faculty of forming a new one, wliicli, how-

ever, has only a central cartilage in the place of bones,

and is often covered with scales difterent from those of

the rest of the tail. " The least touch," saj's Mrs. Lee,

" makes them fall ofl", and as long as tails are necessary,

it is happy for them that Nature has given tlieni the

power of reproducing their lost member. A super-

abundance of this power, however, has occasionally

some awkward results, for if the accident merely ciack

the tail on one side, a new tail will sometimes spring

from the crack, and thus give them two at a time. On
a certain road in Madeira, it was observed that all the

lizards were without tails, and the circumstance was

accounted for by its being the favourite resort of the

midshipmen, wdio landed for a day's jileasure from the

dirterent ships of war which touched at the island, and

a part of that pleasure consisted in knocking oil the

lizards' tails."

SMOOTH-TOED LIZARDS.*

THE GREAT GREEN or EYED LIZARD [Laeerta

ocellutu), represented in Piatt' 1, lig. '1, and Plate 8,

tig. 11, is the largest of the fanjily; a native of the

south of France, Italy, and other southern countries of

Europe; also metwitli in Northern Africa, on the shores

* The Leiuilaeti/kso! Dumeril and Biliroii, from the two U reek

worjt^ leios [^.t'o?], smooth, and duktutus (ouxru^ei), a toe.
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of the Mediterranean. It frequents dry, arM places,

anicjiig rocks, &c., exposed to the influence of the sun,

and may be freipiently seen in the neiglihonrhood of

Montjiellier, climbing along the bushes and hedges, or

over large stones in search of insects. It is usually

about si.\teen inches in length, though sometimes it

reaches that of two feet and upwards, and is of a bright,

glossy, green colour on tlie ujiper parts of the body,

ornamented with round spots of gold and blue, and

wilh rings and irregular markings of black ; tlie under-

part is white, with a fine f/lace of green. Its food con-

sists of insects, especially beetles and grasshoppers,

worms, frogs, mice, shrews, and other small verte-

brated animals. It is a bold creature, and will bite

severely. If attacked by a dog it will defend itself,

and fastening on his muzzle, will allow itself to be killed

rather than let go its hold. There is nothiug poison-

ous, however, in its bite, as was at one time erroneously

believed. Laiu'enti, an Italian naturalist, nuide a num-
ber of experiments upon this subject, which were

perfectly conclusive of this fact. The Eyed Lizard

rmis with great swiftness, and is said to be able to

leap remarkably high. Dante, in his Inferno, canto 25,

alludes to the fondness for heat, and the quick motion

of this lizard, which is known in Italy liy the name of

lunnurro. He says

—

" As underneath the dog-st.ir's scorching ray,

The Tiimarro, darting swift from hedge to hedge.
Appears like h'ghtning if lie cross the way."

When young, it digs for itself a burrow in form of a

trench, in the furrows of fields, especially where the

soil is sand ; and when adult, it excavates its retreats

in a hard sand, often between two layers of a cal-

careous rock, having an abrupt slope, and exposed

more or less directly to the south or south-east. It

cannot bear the etl'ects of cold ; and thus the assertion

of some naturalists that this lizard is found in northern

climates is doubtful. On the authority of Hay ar.d

Linnajus, however, it is said to inhabit Sweden, and also

Kamtschatka. In this latter country, we are informed

that the natives regard it with terror, and consider it

as an envoy of the infernal jiowers!

THE COMMON GREEN LIZARD [Lacerta viridis) is

much smaller than the preceding, and is a native of

the saiue countries, extending, however, as far as the

island of Guernsey, one of the Channel Islands. In

general, it is of a beautiful metallic green colour,

becoming paler on the imder surface of the body, and

fading into a yellow tint. The hack is often freckled

with black, and sometimes the head is blue. Its

hivourite jilaces of resort are tangled brushwood, brakes,

and thickets, where it may be seen climbing the stems

of the bushes with great facilit}', and feeding upnu

insects. It is a confident little creature, may be readily

tamed, and taught to come to the hand for its food,

and to drink from the hollow of the palm of any one to

whom it is accustomed. It will lie coiled up between

the two hands, enjuyhig the warmth, and not offering

to escape. This little Ureen Lizard is often brouglit

in cages to this country by Italians lor show or sale.

Its movements are very quick and graceful. Indeed,

as Mr. Martin remarks, " its beatify and gracefidness

are such recommendations that it is often kept in cages,

which should have an iiuier compartment, filled with

dried moss or bran, amidst which it buries itself in

order to pass the winter." ' It seldom," he adds,

" attempts to bite; and, itideed, as we liave experienced,

its bite is a ])inch scarcely to be felt." It is very

impatient of cold, and its chief delight is to lie and

bask in the rays of the sun, in which it glitters with

metallic effulgence. Its ordinary size is about fifteen

inches, though individtials are occasionally met with

one and a half feet long, the tail being usually twice

the length of the body.

There are two species of Lizards found in Great

Britain—the Sand Lizard and the Viviparous or Scaly

Lizard. The first i^f these

—

THE SAND LIZARD (Lacerla cnjilis) is smaller

than the green lizard, and is short in proportion to its

thickness. The legs are short, and the tail, whicli is

rather thick and swollen at its root, is usually about

one-thiid longer than the body. Tlie usual length

of the Sand Lizard is about seven or eight inches

;

tlie bod3', including the head, measuring about three

and a half, and the tail four and a half inches ; but

Mr. Bell has seen individuals in this country nearly a

foot long. In colours, individuals vary veiy much ; in

general, however, the tint of tlie upper parts is sandy-

brown, with obscure longitudinal marks of a darker

brown, and a series of black rounded spots down the

sides, each spot marked with a white or yellowish dot

in the centre. The sides are often tinged with green.

It is a northern species, rarely occurring so far soutli

as Italy, but not uncommon in the northern parts

of France, and the middle districts of the European

Continent ; it is not very frequent in this country, but

extends as far north as Sweden and Denmark. Mr.

Bell, in his excellent work on the " British Reptiles,"

informs us that the Sand Lizard is common in the

neighbourhood of I'oole in Dorsetshire, its geneial

abode being on sandy heaths, " where it is generally

seen crossing the small by-patlis with considerable

swiftness." It is also occasionally seen on the sunny

sides of green banks, basking in the sun's rays, and

retreating quickly on the aiiproaeh of any intruder.

Mr. Martin says he has often seen it in this country in

sandy places covered with brushwood, and in warm
copses. " It is quick and active, and its movements

as it runs along are serpentine. When pursued, it

makes for its burrow, or dives beneath the matted and

thick herbage, escaping from sight with singular rapi-

dity. If seized it will turn and bite, but its bite is very

trirting. Unlike the green lizard, it is impatient of

confinement, and soon jiines to death, never becoming

familiar." The female lays her eggs, to the nuiuber vi

twelve or fourteen, in hollows in the sand, which she

excavates for the purpose, and having covered them

carefully with sand, she leaves them to be hatched by

the solar heat. The other British species

—

THE VIVIPAROUS or SCALY Lizard {Zooloat

vwipara) is niucli smaller and more graceful in ita

movements than the sand lizard. The head is mor)

depressed, the feet are more slender, and the body is

more .slim in general form. It is usually from five

to six or six and a half inches long, and, thou.di

it varies much iu markings, its ordinary colour is
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greenish or olive-brown, with a darli brown line down

the middle of the back, which is often somewhat iuter-

riijited. A broad band extends parallel with this

on each side, and in the intervals between these are

often one or more rows of black dots. In the male, the

nnd.;r part of the body and base of the tail are bright

orange spotted with black ; in the female, pale gi-eyish-

grcen withont spots. It is a pretty, active, gentle little

creature, and is chiefly fonnd in dry, .sunny banks,

thickets, and co])ses. In England it i.s very common,

much more so than the sand lizard, and is also met with

in Ireland. Oil the Continent it is not so abundant,

but it e.\ists iu France, Italy, Germany, and Switzer-

land. In this latt;:r country, we are told by M. Tschudi,

that it freipients in jireference tlie forests of dry pines,

m,d<ing its runs under the fallen leaves. To these it

retreats on the appearance of danger. lis motions are

singularly rapid and sui.lden, and it darts on its insect

prey willi the velocity of an arrow. " Its sight," says

Mr. Marlin, '• is very acute ; the instant it perceives an

enemy it takes refuge in its Imnow. Its hearing

ajjpears also to be good. S.jine years since, while in a

suudl wood in Lancashire, seated on a felled tree, we

saw several of these animals s|)orting within a few

yards of us, and chasing their prey. We could not

but admire tli^'ir light but graceful actions, and for a

considerable time forbore to make either the slightest

noise or movement ; suddenly, however, we snajiped a

dried branch asunder, and in an instant they had all

disa|ipeai'ed ; in a short time, allured by tlie bright

sunbeams, they emerged from their retreats, and on

repeating the experiment, they again hastened to their

burrows as before. The ground was covered with

half-decayed loaves, aiul vegetables springing up

tln-ough the moss, and it was in vain to endeavour to

obtain one ; we tinned over heaps of leaves and grass,

but they made their way more quickly than we could

follow them. We thought at the time, and have often

thought since, of the utility of these little creatures in

gardens and greenhouses, insects and larvie being their

subsistence." Instead of depositing her eggs in the

sand to be hatched by tliL- warmth of the sun, as is the

case with the other lizards we have mentioned, the

female of the present species retains the eggs within

lier body until the young are ready to leave them, and

thus they are produced alive. Hence the name given

to it of Vii'ipwons Lizard. These young, when brought

forth are fully formed, and capable of rmniing about,

and very shortly afterwards of taking tliL-ir own food.

Their ordinary number is four or five. Tliey are often

seen in com]iany with their mother, and are, jirobably,

for some time under her immediate guidance, though it

is scarcely probable that this contimies lor any consider-

able period.

THE TILIftUERTA, or Grf.Y-wall Liz.\kd [Z.

mirulis), is anutlier species of the same genua

ZiiMocn, and is the most common Saurian reptile

in I'ranee, and in all the temperate parts of Europe.

It is from five to six inches long, and inhabits sandy

]ilaces, and frequents the walls of gardens, on which

it climbs with a sur|irising degi'ee of agility. It lives

on flies, aiits, and other insects. The vivacity of

its motions, the grace of its rapid gait, its agreeable

and slender form, cause it to be very generally remarked.

M. Latreille has given such a graphic description ol

it that we will quote it at length. " Every one," he

says, "knows this lizard ; and there are lew who have

not, iu childhood, made it an object of amusement : it

is almost domestic ; and its presence is the more desir-

able as it tliins the hosts of annoying insects. The
ancients called it the ' friend of man.' It is a harmless

little creature, and lives in the chinks of walls and old

buildings, where it deposits its eggs. AVhen—on fine

s|iring days—a bright sunlight illumines a sloping,

veidant bank, or a wall which reflects the heat,

this lizard may be seen stretching itself on the

grass newly springing, or on the stones, as if in the

enjoyment of pleasure ; it revels in the grateful warmth,

and testifies its satisfaction by gentle movements of

its slender tail. It darts like an arrow upon its

prey, or into some more connnodious spot ; but so

far from flying on the a])proach of man, it appears to

regard him w'ith complacency. At the least noise,

however, which alarms it, at the falling even of a leaf,

it rolls itself up, tumbles down, and remains for a little

time as if stunned ; or, it darts oH', is agitated, returns,

again conceals itself, reappears, and in an instant

describes a maze of tortuous circuits, which the eye

can scarcely follow, folds itself up repeatedly, and at

last retreats to some hiding-iilace, where it remains till

its (ear has subsided." It is so common in the environs

of Vienna, that Laurenti declares that it might serve

during the entire summer for the sujiport of a great

number of poor piu'sons. Its flesh, wholesome, and

productive of ap])etite, according to this observer,

might be baked or fried, like that of small fishes.

Formerly, the properties of this same flesh, were

highly vaunted as a remedy against ctitaneous and

lymphatic complaints, &c., but its use is altogether

abandoned at j)resent lor any medical purposes.

ROUGH-TOED LIZAUDS.*

The particular arrangement and form of the scales

of the head and belly, &c., of this group of lizards, give

them, for the most part, a peculiar physiognomy, which

enables the scientific observer to distinguish them veiy

readily. Several species are described; little is known
of their habits. The greater number are natives of

South Africa, and we are indebted to Sir A. Smith for

the chief ]iart of what we do know.

THE CAPE SPINE-FOOT {Acantlmhidiihis Ccqmisis)

is a lizard about ten niches in length, the tail forming

six of this. It is of a yellowish -brown colour above,

the flanks being black-brown, and variegated with

two series of spots, and two longitudinal lines of the

same colour. The toes are long, slender, and each

externally edged with a serrated fringe of slender,

pointed scales. "This lizard is found in the sandy

districts of Great Namaqua land, and where the siulace

of the country is irregular, it is generally met on the

highest spots. Where small sand bills occur, it resorts

to them in preference to the other localities, and, lioin

the peculiar assistance it derives Irom the serrated fringe

which edges its toes, it runs over the loose sand, on the

* The I'ristiJactijka of Dumeril ami Bibron, from the twn

Greek words,^jris/is (TgiffTif), a naw, and duktulos (5««TuAof),a tue.
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steep surfaces of these slopes, with great rapidity. It

I'eeils upon small insects."

THE GAURIQTTES (Psaminodronms Edicanhii) is a

s|ieciL'S coninion in tlie south of Franco and Spain.

iMi^es, in mentioning the habits of this animal, says,

that it is found in the environs of IVIontpellier, m the

sterile, mountainous districts called by the inhabitants

" garrigues," and that it is also very common in the tiat

sandy shores of the Mediterranean. There it hollows

out, at the loot of a tuft of rushes, a shallow, cylindrical

hole, towards which it darts with the rapidity of an

arrow, at the approach of danger. The rapidity of its

Hight is so great, that it almost escapes the sight, and

might cause it to be taken for some large insect flying

close to the ground.

THE EKEMIAS, or AnGUTAS {Erenmis), are for the

most part natives of South Africa. Sir Andrew Smitli,

in his '• Illustrations of South African Zoology," has

described eiglit or nine species found in the neighbour-

hood of the Cape of Good Hope and other parts of

tlie colony. He tells us that they inhabit arid, sandy

Hats, and that they are wild, extremely watchful, and

move from place to place with great rapidity. When
frightened, they conceal themselves under loose stones,

decayed wood, or any other material beneath which

they can creep. They may be often seen dining the

day, enjoyhig the heat of the sun, and occasionally

darting upon insects which form their food. Tliey vary

in size from about iive inches to seven or eight ; the

tail generally measuring about twice the length of the

body.

THE COEDYLES {Zomiriih')* I'orni a tolerably numer-

ous family. They are very like the Tine Lixards just

deicribed, but the back and belly are covered with

large, nearly square shields, and the sides, which are

only dilated when the animal has eaten a full meal, ar.'

marked with a distinct longitudinal fold, and covered

with small scales. The tongue is flat, and nicked at

the tip. They have generally four pretty strong legs,

but ui some they are either rudimentary or entirely

wanting. Eighteen distinct genera are enumerated by

Dr. Gray in the British Museum Catalogue of Lizards,

tlie chief characters being taken from the form and

disposition of the scales of the head and body. Several

species are natives of South Africa, and have been

described at some length by Sir Andrew Smith.

THE SHIELDED ZONTJEE (Zniiiini.i catap/irachi.-^)

— fig. 5—and THE FALSE CORDYLE {Psiiidomirhiliis

microlcpidotiis) are found inhabiting rocky situations,

and when they have a choice, they invariably prefer

The Shielded Zonure (Zonurus cataphractus).

precipices and the stony walls of difficultly acces-

sible ravines. In these situations, they wander

carelessly in search of food and warmth, unless

alarmed by what they may regard as enemies. On
being closely approached in their retreats, they seek

concealment under rocks or in crevices ; and when
they get into such positions they are with difficulty

captured, as by aid of the prominences on the hinder-

edge of each temple, they hold on with a tenacity

which is quite surprizing, and by them they occasionally

ofllr such an eflectual resistance to the force applied

from behind, that the tail breaks off from the liody

before the rejitile is secured. Indeed, to efVect their

capture, it is often nece^^sary to displace the masses of

stones between which the creatures may have hisinu-

ated themselves. Some of the species, as the Kongh-

scaled Cordyle {Zonurus cordylus), are very widely

distributed over Southern Afiica, and, as Sir A. Smith

informs us, " there is scarcely a strong knoll, a pre-

cipice, or an exposed rock, which does not aflbrd a

habitat for one, two, or more individuals." Tliey vary

from six to eighteen inches in length, the tail being

generally longer than the body, and spined.

THE SHIELD LIZARDS ((nrrlws<niri)-\ are allied

species, but the tail is smooth instead of being spiny.

They are found in sandy arid districts in South Africa.

two Greek words.From tl»

;i tail.

1 ir'rom the two Greek words,

mitros (ra^fos), a lizard.

r.ona (jo-yr,), n band, and oma

ijcrroii (/sj;«»), a shield, and
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" They run with such extraordinary rapidity, that it is

almost impossible for the eye to follow them in their

flight. The instant they are discovered, they seek a

place of concealment, and that they generally find in

the loose sand which is commonly found accumulated

under the shrubs with which the district is furnished.

In this sand they burrow with amazing rapidity, and it

reqiiires an e.xperienced eye to trace their course in it,

though that is seldom far below the surface."

—

Several other species are natives of South America.

These are the Buckler-backs {Gerrhonoti).* They
have the body of an elongate, spindle-sliaped form,

with very short legs, no true neck, and a long round

tail, gradually becoming more slender as it ajiproaches

the extremity.

Of the habits of these animals little is known; but

they lead on to another group of lizards, wliich are

characterized by having still more elongate and slender

bodies and tails, and either only two legs, which are

quite rurlimentary, or none at all. Their genera!

appearance, in consequence, is that of a seqient, and
indeed with that order they used formerly to be classed.

These are the Falsk-feet (Pseudopiis) and the Glass-
SiNAKF, (Ophiaanrut:).

THE FAISE-FOOT or SniXTOPUSlK {Pseiidnpi/s

Palassli)—Plate 1, fig. 3—is a native of Europe, and

is about three feet long. Cuvier placed it among
the serpents ; and as Dumeril and Bibron remark, if we
consider only the form of the body, which is exceedingly

long, and almost destitute of feet, this animal ought

not to take its place amongst Saurian Eeptiles. If we
attentively observe the ensemble of its organization,

however, both internally and externally, it may be said

to be only a Buckler-back, or Gerrhonote, witliout feet.

The tongue, teeth, nostrils, ears, and scales of the

body, constitute it tnily Saurian. Externally fJiere is

not the slightest appearance of fore-feet, but internally

we find them represented by a bony tubercle on each
side of the breast-bone. The hinder-feet are in the

form of two very .short appcndiiges, mere vestiges of

legs. It lias no distinct neck, and the tail has the

same form as the body, but is at least a third longer.

In the adult, the upper jiarts of the body are of a chest-

nut colour, picked off with black ; but in the yoiujg

animal the neck and back are banded with cross bars

ot a brown colour on a grey gi-ound. The False-foot

is a native of the Crimea, Istria, the Morea, and the

southern districts of Siberia. It was first described by
the celebrated Pallas, who found it in the sandy desert

of Naryn, near the river Volga. The natives of the

districts where it abounds, give it the name of S/iclto-

pdslk. It dwells in jireference in the shady valleys

where grass grows abiuidantly, and where it can pro-

cure its favourite foo<l, which consists of small lizards

and insects. It is timid and harndess, conceals itself

amongst the tangled brushwood, and flies when any
one approaches it. By tlie French naturalists engaged
in the " Scientific Exjirdition to the Morea," thisrepdle
was found in the Peloponnesus. Being unknown to
Ihem at first, they supposed it to belong to the serpent
order, and the first individual which was seen by them,

* From I he two Greek words, gerron {y'.nn), a buckler, ami
»kito8 If^-oi), llie back.

while basking in the vernal sun, after emerging from

its winter retreat, was instantly killed with the butt-end

of their guns. Tliey were surprised to find it destitute

of fangs, and not poisonous. Many other specimens

were taken after that, and kept alive in rooms, their

quiet inoffensive disposition rendering them easily

reconciled to such a degree of captivity. They were

fed upon hard-boiled eggs, but, upon one occasion, one

of the captives obtained access to a nest of young

birds, which it soon swallowed up.

THE GLASS-SNAKE {Ophimurus rcntralis) is a

native of North America, and is about eighteen inches

long, the tail being about three times longer than its

body. It is quite destitute of feet, for the body does

not even offer the slightest vestiges of the hinder feet

seen in the Slieltopusik. AVith the head of a lizard, it

has a body exactly resembling that of a seqient ; but

still in its organization it is a true Saurian. The upper

part is of a grecriish-brown colour, regularly and ele-

gantly marked with numerous spots and streaks of

yellow. Catesby, in his " Natural History of Caro-

lina," was the fir.st who gave us any account of this

singular reptile, and he considered it as a true serpent.

" The skin," he says, " is very smooth and shining,

and of a different structure from that of other serpents.

A small blow with a stick will cause the body to sepa-

rate, not only at the place stnick, but at two or thi-ee

other places; the muscles being articulated in a singu-

lar manner, quite through to the Tertebra>. They are

generally said to be harmless. They appear earlier in

the spring than any other serpent, and are numerous in

the sandy woods of Virginia and Carolina." It is a

harmless and timid animal, and feeds upon insects,

small reptiles, frogs, &c. The extreme brittlcncss of its

tail has long been well known, and this, with its shining

appearance, has procured for it its peculiar name.

Bartram, in his " Travels in North America," has also

described this reptile as he met with it in Carolina.

" Stopping again at a natural shrubbery," he says, " on

turning my eyes to some flowering shrubs, I observed

near my feet the surprising Glass-.snake {Angnis

fragilis). It seems as innocent and harmless as a

worm. It is, when full-grown, two and a half feet in

length, and three-fourths of an inch in thickness ; the

abdomen or body part is remarkably short, and it

seems to be all tail, whicli, though long, gi-adually

attenuates to its extremity, yet not small and slender

as in Switch-snakes. The colour and texture of the

whole animal is exactly like bhiish-green glass, which,

together with its fragility, almost persuades a stranger

that it is in reality that brittle substance ; but it is

only the tail part that breaks off, which it does like

glass, by a very gentle stroke from a slender switch.

Though it is quick and nimble in twisting about, yet it

cannot run fast from one, but quickly secretes itself at

the bottom of the grass, or under leaves. It is a vul-

gar fable," he adds, " that it is able to repair itself

after being broken into several pieces ; which pieces,

common report saj'S, by a power or faculty in the

animal, voluntarily approach each other, join, and heal

again."

Following the family of Cordyles {Zonuridai), there

succeeds, in the arrangement of Dr. Gray, a scries of
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ernall I'amilies, containing several species, tlie habits of

wJiich are little known. They are for the most part

very serpent-like in their form, and their legs are either

very short, or even quite rudimentary. Such are

—

THE BRASSY LIZARDS {ChalcidcE) which have four

legs that are only in a rudimentary state, the hinder

feet in some not being even divided into distinct toes.

Their body is elongate and cylindrical, and their ears

are hidden under the ekin.

THE COMMON BRASSY IIZAED ( Chalcis flavescens)

—fig. 6—is about two and a half inches long, and

is a native of tropical America. The scales of the body

form very distinct circular rings. The legs are only

about a line in length, and the fore-feet are situated

Fig. 6.

The Common Brassy Lizard (Chalcis flavescens).

very near the head. Its colour is rather sombre, the

prevailing tint being brassy—hence the name.

Tribe II.—GEISSOSAUBA.*

This second tribe of slender-tongued Lizards con-

tains eleven families, and is numerous in species— not

fewer than one hundred and eighty-three having been

enumerated by Dr. Gray in his Catalogue. Formerly,

they all entered into the great family of Scinks.

In this tribe the scales of the body are rounded,

quincuncial, that is, placed iu si fivefold order, and

disposed in an imbricate form, or hke the tiles of a

house, one overlapping the other, in this respect resem-

bling the scales of the carp and some other fishes. The
tongue is narrow, short, flat, and slightly nicked at tlie

end. Body fusiform, or spindle-shaped, or somewhat

cylindrical.

Some of them are remarkable for having only very

rudimentary eyelids, or these organs are wanting alto-

gether, and the eyes are qujte exposed. Others, and

by far the greater number, hawe distinct eyelids, which

can close over tho oyes.

• From the two Grbck words, gcissoii [yurm), a tiled roof,

ami sniira (ffcwjfa), a lizard-

VuL. II.

In the first group, or Naked-eyes, are the family

of Gape-eyed Sci.nks (Gymnop/it/ialmidrc), which are

distinguished by the eyelids, when present, being

indistinct, circular, ring-like, and immovable. The
ears are distinct. The limbs are four, but weak and
unequal.

THE AMERICIMA {Giimnnphthalmus Unentiis) ia

completely destitute of eyelids, and the front feet have

only four toes, the hinder five. In general form tliis

lizard, which is a native of Brazil, resembles very

much our common viviparous lizard. It is of a brown-

ish-green bronze colour, the sides being blackish, with

a slight yellow streak above and below.

The Ablepharus has the rudiments of eyelids, but

they form merely a portion of a circle

on the bark part of the eye.

THE HUNGARIAN ABLEPHARUS
{Ahlepharus rannonicus) has tho

body long and slender, and the feet

short. It is of a coppery-green

colour on the upper parts of the

body, with a chestnut-coloured band

on each side. Tho belly is of a

yellowish-white. Tliis lizard isfound

in very ditferent parts of the world,

being met with in Australia, in the

Jlorea, and in Hungary, in which

latter country it was first observed.

The naturalists connected with tho

scientific expedition sent by the

French Government to the Morea in

1826, found it in considerable abun-

dance amongst the ruins of Pylos,

and in the neighbourhood of Nava-

rino. " This innocent and prett)'

little Saurian hides itself under stones,

where it rolls itself up like an lulus,

which it resembles in appearance,

and in its polished steel colour." It lives upon

insects, such as beetles, gnats, and gruls.

THE RUMP-FEET LIZARDS (Pijgopida) have nidi-

mentary eyi'lids, but only two feet.

THE COMMON RUMP-FOOT [Pijgopns lepithpndu.i),

—Plato 1, fig. 4—is a native of Australia, and resem-

bles a serpent. There are no fore legs, and the two

hinder ones are mere appendages, which look like small

fins covered with scales, and seem to be in no way

adapted for walking. They are placed far back on

the trunk of the bodj', just at the commencement of

the tail. The animal altogether resembles in form the

smooth snake, and is of a coppery -gray colour, with

several series of black spots and streaks on the side of

the neck and body.

Family.—SCINCID^.

In the second group, that in which the eyes an
covered, are the true SciSKS (Scincidtr), a large family

containing forty-five distinct genera, and many species

They have regular distinct eyelids, whirh move up and

down and cov er the eyes. The body is spindle-shape il,

• From the two Greek words, yj/mnos [yuyto:), naked, and

ophAdnos (»f9«A/iot), the eye.
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or of ii rouuded form gradually attenuating to the tail,

which is of a very elongate conical form, being, at the

base, about the same size as the inferior portion of the

body, and with difiiculty distinguishable from it. The

Bcales with wliich the body and limbs are covered, are

usually smooth and polished on the surface, so that

most of these animals can glide along the ground, and

are able easily to insinuate themselves into small holes.

Their mode of progression is a creeping sort of motion,

the body possessing a sinuous and undulating move-

ment like that of serpents. The species are widely

diffused. They occur not only in the most arid dis-

tricts of temperate regions, and in climates the tem-

perature of which is always high, but extend even

to countries wliere the temperature woidd apparently

not permit the existence of reptiles ; the Blind worm
{Angtds frarjilis), for instance, being found as far

north as Sweden. They are most abundant, however,

in the islands of the Pacilic, and in Australia. From
the shortness of their jaws they cannot open their mouth

wide, and, as their teeth are very slender, they seem

able only to catch insects or very small animals.

The family of Scinks may be divided into two

groups ; first, those which have the scales of the body

smooth, not striated nor keeled ; and second, those in

which the scales are thick, bony, rugose, striated, or

one or more keeled.

The genus Scin'Cus belongs to the first division

—

the smooth scales ; and as now restricted, contains only

one species^

THE OFFICINAL, or COMMON SciNK or the Scink of

the shops [Scincus officinalis)—Plate 1, figs. 5, 6, and

Plate 8, fig. 10—is a small lizard about six or eight

inches in length, and is subject to considerable variation

in its colouring. Its upper parts are usually yellow, or

of a silvery gray, mingled with brown and black in

transverse bands ; the under parts are- generally of a

silvery white. It is a native of Syria, Egypt, Nubia,

Abyssinia, and Arabia ; and is also found in Senegal.

It has been frequently mentioned by travellers, and its

history is rather curious. Hasselquist in his journey

to tlie Levant met with it. " This animal is found,"

he says, "in Arabia Petrfea, near the Red Sea, and in

Upper Egypt on the banks of the Nile. The people of

the East employ it as an aphrodisiac ; but the Europeans

do not care to imitate them. Its flesh is given in the

form of powder in some irritating vehicle, and the

Arabians even make broth of its flesh." Bruce in his

travels through Abyssinia, describes it at some length.

" It is a native," he says, " of Atbara beyond the rains,

in that situation where we have said the island and
city of Meroe formerly were. Tliis lizard is called

El-adda. It burrows in the sand, and performs this

operation so quickly, that it is out of sight in an instant,

and appears rather to have found a hole than to have
made one, yet it comes out often in the heat of the

day, and basks itself in the sun; and if not very much
frightened, will take refuge behind stones, or in the

withered ragged roots of the absinthimn, dried in the
Bun to nearly its own colour." " Almost the whole of
this large tribe of lizards, is by the Arabians, described
as poisonous. The El-adda is one of the few which
the Arabs in all times have believed to be free of

poisonous qualities, and yet to have all the medicinal

virtues that they have so abundantly lavished upon

the more noxious species. Though its legs are very

long, it docs not make use of them to stand upright,

but creeps with its belly almost close to the groiuid.

It runs, however, with very groat velocity. Its

tail is perfectly round, is exceedingly sharp-pointed,

and very easily broke. Its jaws have a number of

short, fine, but very feeble teeth, and when holding

it in my hand, though it struggled violently to gi^t

loose, it never attempted to make use of its teeth
;

indeed, it seems to turn its neck with great dilTieully."

A later traveller confirms this account of Bruce in

several of his minute details. M. A. Lefebnre, we are

told by Dumeril and Bibron, found the Scink in

abundance in the oasis of Bahrieh, living on the little

mounds of fine light sand which the south wind accumu-

lates at the foot of the hedges which inclose the culti-

vated grounds, and around the roots of the tamarisk

trees which grow on the confines of the desert. There

he saw it quietly basking in tlie hottest rays of the sun,

and occasionally giving chase to beetles and other

insects which came near it. It runs with considerable

swiftness, and when threatened or frightened it buries

itself in the sand with singular rapidity, digging in a

few instants a burrow several feet in depth. When
caught it struggles to escape, but never attempts to bile

or defend itself with its claws. It was for its great

reputed medicinal virtues, however, that the Scink was

formerl}' best known.

THE MABOUYAS {Malouin) of the West Indies, are

particularly mentioned by Sloane in his "History of

Jamaica," as small animals, with a very dark appear-

ance. Hence the name of Mabouj-a given to them by

the natives of North America— that word meaning

anything which inspires disgust or horror. They
climb upon trees, and the roofs and rafters of the huts

of the Indians and negroes. In general they live in

the crevices and holes of rotten trees, but during the

heat of the day they come out to bask in tlie rays of

the sun. They seem very sensitive to wet, for at the

approach of rain they make a great noise and leave

their positions. The natives dread them as poisonous,

but there is no proof of their being so.

THE NIMBLE MABOUYA [Mahouia arjilis), one of

the species has been well described by Mr. Oosse. '' In

the parts of Jamaica with which I am familiar," lie

says, " this pretty, active little Scink is abundant. It

is most numerous in the lowlands, and on the gentle

sloping hills of moderate elevation that form the charac-

teristic feature of the southern side of that beautiful

island. The fences there are largely composed of

' dry wall,' built of rough, unhewn stones, without

cement. On these walls the Mabonya may be seen

crawling, and often Ij'ing quite still in the sunshine
;

when alarmed, it darts with lightning-like rapidity into

one of the crevices which abound in all parts of such a

structure. Indeed, it rarely ventures far from some

refuge of this kind, and I presume that the facilities for

instant retreat aSbrded by these pervious walls are the

chief cause of its preference for them. It is scarcely

ever seen on the ground, except wdien avoiding danger,

nor on the trunk or branches of trees or shrubs j but



Lizards. - -REPTILES.- -Slender-tongued Lizards. 19

in the concavity of a pingiiin leaf [Bromelia pinr/iiin)

it is occasionally observed to lie, basking in the sun.

The rounded form of the head and body, devoid of pro-

jections; the close -lying and glossy scales; the shortness

of the legs, bringing the belly flat upon the ground

;

and its constant habit of resting with the chin on the

ground also—give to the Mabouya an aspect very much
unlike that of our other common lizards, and cannot

fail to remind even the least observant of its affinity

with the serpent tribes. The negroes,

in the recognition of this proximity

doubtless, have bestowed upon it the

appellation of ' snake's waiting - boy,'

or, more briefly, 'snake's boy.' From
the shortness of its legs results also

another resemblance to a snake ; for

owing to the shortness of its steps, if

made only with the legs, it throws the

shoulder and hip forward at each stop
;

and this throwing out of the sides at

dilVercnt parts alternately, produces a

wriggling motion, somewhat serpentine

in appearance. They are too wary and

too swift to be caught by the hand.

A smart tap with a switch, however

across the shoulders, disables them for

a while; but if the blow descend on

tlie tail, that organ instantly separates

with the like brittleness as in other

lizards. Cats not unfrequently catch them. The
beautiful provision for protecting the eye, without im-

peding vision, shown by the lower (and larger) eye-

lids liaving a sort of window, a transparen^, glassy,

circular plate in the centre, immediately opposite the

pupil when the eye is closed, is well worthy of admira-

tion as an obvious example of creative wisdom and

providential care. Habitual!}' darting to and fro in the

narrow crevices of walls and heaps of stones, the eyes

of tliis Scink, if unprotected, might be continually liable

to injurious contusions, while, as it feeds on the insects,

at least in part, that resort to such situations, nndimmed
vision would be essential to it while permeating them."

The Nimble Mabouj'a is found to be viviparous. Its

total length is about nine inches.

We then come to a series of genera in which the

limbs are weak, far apart from each other, and the body

and tail much lengthened; the series terminating in

the genus Anguis, where the limbs cease to be visible,

the bones being rudimentary in structure and hidden

under the akin.

THE BLIND-WORM, or well-known Slow-woKM of

English authors {Anyuis fragilk)—fig. 7—is tlie only

recognized species belonging to this genus. Professor

Bell has given us a very good account of this little

snake-like lizard, in his excellent work on British

Keptik-s. Its total length is about ten or twelve inches,

sometimes even fourteen, the tail being nearly half the

length of the body. The general colour is yellowish-

brown or yellowish-grey, with a pearly lustre. A dark,

or black line, runs down the middle of the back, and
generally one or two parallel rows of small dark

spots down each side. The under parts are of a

bluish-black, with whitish reticulations. It is a native

of Great Britain, and is found in almost every part of

Europe, exceptijig the extreme north, and is capable of

enduring a much colder climate than most other rep-

tiles, even of our own country. It is plentiful in

Russia, Siberia, Poland, Denmark, and Sweden, as well

as the more temperate parts of Europe, as far south as

Italy. The Slow-worm, in this country, makes its

appearance at an earlier season than any other of our

scaled reptiles. It frequents warm banks, where, like

The Blind-worm (Anguis fragilis).

almost all other Saurians, it delights to bask in the

rays of the sun. In autumn, it retires under masses of

decayed wood or leaves, or info soft dry soil covered

with heath or bmshwood. Its general habitation is in

holes in the ground, which it bores for itself to a con-

siderable depth, and from which it comes up for the

purpose of breathing. The habits of the Slow-worm

are exceedingly gentle and inofl'ensive. Even when

handled roughly, it rarely attempts to bite, and when

it is irritated so as to induce it to seize upon the finger,

the teeth are so small as scarcely to make an impres-

sion. From its serpent-like form, it is not at all

wonderful that it should obtain the unenviable repu-

tation of being exceedingly venomous. Amongst the

uninformed, accordingly, it really does possess this

character. " Here," says Mr. Gosse, alluding to this

belief amongst our peasantry, " here is Ilodge the

hedger
;
perhaps from his occupation he may have

some acquaintance with the bit of dingy wire : what say

you, Hodge ? ' 'Tis a zneak, dang un! ' and he makes

a spiteful blow with his stick across the back of the

poor animal, with the apologetic asseveration, ' 'Tis a

deadly pizon varmin !
' But see, the blow has eftec-

tually demolished it, and that in a strange manner ; for,

as if it had been made of glass, it has snapped across

in four or five places; and we at once perceive the

propriety of one of its Latin appellations, that of

frayiUs." * This fragile or brittle property, is so

remarkable in this little creature, that on being laid

hold of or alarmed, it contracts its body .<;o forcibly as

to become perfectly stiff, and then it will break in two

with the slightest blow or attempt to bend it. The

• Excelsior, vol. vi.
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food of the Slow-worm consists of insects, worms, and
slugs, tlie latter of which seems its favourite article of

diet. A Slow-worm kept in captivity for some time by

Mr. Dttnicl, was observed to feed chiefly upon the little

white slug, so common in fields and gardens. " It

invariably took them in one position. Elevating its

head slowly above its victim, it would suddenly seize

the slug by the middle, in the same way that a fcrret

or dog will generally seize a rat by the loins. It would

then hold it thus, sometimes for more than a minute,

when it would pass its prey through its jaws, and
swallow the slug head foremost." * This reptile is,

like our common Nimble Lizard, ovoviviparous. The
young are hatched before they come into the world,

and the number produced at one birth varies from

seven to twelve or thirteen. Tiiey become very active

almost immediately after tliey are born, and soon learn

to feed upon small soft insects, and probably small

worms, snails, or sings.

In the second group, or those species which have
tlie scales thick, bony, rugose, and keeled or striated,

the legs are generally strong, and the body fusiform.

Amongst them are the curious-looking creatures called

Stump-tails {Tmchydosaurus), natives of Australia.

In them the body is thick, spindle-shaped, and the

back rather flattened on each side. The scales are

thick, convex, rugose, imbricate, and those of the

under side crenulated round I he hinder edge. The tail

is short, convex, covered with large convex scales like

the back, and rapidly tapering at the end.

THE ROUGH STUMP-TAIL
( T. rwjosus) is of con-

siderable size, and is of a pule brown colour, with

broad, rather irregular, yellow cross bands. It is the

species here represented— fig. 8.

SNAKE-LIKE LIZARDS.

Immediately following the true Scinks, in Dr. Gray's

arrangement, there succeed a series of families of

snake-like Lizards, many of which have been, and by
some authors are still, arranged amongst the serpents.

The feet are often altogether wanting, and the body
resembles that of a snake ; but the structure of the

scales of the head and muzzle, the firm manner in

which the bones of the head are united, and the small-

ness of the month, which they cannot open wide like

the true Serpents, distinguish them from these reptiles.

They evidently, however, form a sort of connecting

link between the Lizards and Snakes.

Such are tlie Opiiiomorks [Ophiomorido), and a

family as yet represented by only one species

—

The Seps family [Sepskhe) ) which contains several

species, resembling in general form the Slow-worm,

except that they possess limbs, though weak, far apart,

and more or less rudimentary in structure. The body

is cyclindrical and elongate, and covered with round

imbricated scales. The tongue is short, thick, and

nicked at the tip, and the eyes are distinct, and pro-

vided with eyelids.

The genus Sph^nops, belonging to this latter family,

has a wedge-shaped head, and its elongate body is

angular below.

THE BRIDLED SPHjafOPS {S. caphtratus), the only

species known, is about the size of a small slow-worm,

of a pale brown colour, with several series of black dots

arranged longitudinally along the body, and a black

streak on each side of the muzzle. It is a native ot

Egypt, over which it is widely dispersed. M. A.

Lefebure found it very abundantly in the oasis of

Fig. 8.

RougU Stump-tail (Tracbydosaurus rugoBus).

Bahrieh, on the little ridges of the rice-fields, at the
foot of tlie hedges which border the habitations, or on
the edge of the wheel-ruts in the mu-y roads in the
valleys. According to him it burrows, but very super-
ficially, in the soil, the least sinking of it produced by
the feet of the passer-by discovermg its retreat. Its

motions are very active, but it allows itself to be taken
very easily, without its ever trying to defend itself
But one of tlie most curious parts of its history is, that
it has been found, like tlie Crocodile, as a mummy in

• Bennet's Edition of White's Selborne.

Egypt. M. Lefebure found it embalmed and placed in

a small coffin of sycamore wood, ornamented with some

degree of taste, in the neiglibourhood i)f Thebes. It

seemed to have been embalmed with considerable care,

and it is the only reptile, with the exception of the

Crocodile, that has been found as a mummy in Egy]it.

The genus Seps, which gives its name to the family,

has a pyramidal-shaped head, and a conical simple

muzzle. The body is cylindrical, elongate, and tlie

t Seps—a name anciently applied to one of the species by
/Elian and Pliny—derived "from the Greek word, aei>o (^^t*;,

to putrefy.
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Bides rounded. The legs are weak and placed far

apart, and the feet luive three toes wliich are unequal,

and furnishrd at their extremities with chaws.

THE CICIGNA, or Tiip.ee-toed Si;ps {Scps trldacty-

lus), reiirei^ented in Plate 1, fig. 7, is a snake-like

lizard, about a foot long, the tail being conical, pointed,

and not quite so long as the body. It has weak small

legs; they are four in number, two placed very near

the head, and two far back near the commencement of

the tail. They are about two linos long in individuals

twelve inches in length. The animal appears scarcely

to be able to touch the ground with them ; and yet,

notwithstanding their apparent inutility, it moves them

with considerable quickness, and seems to derive much
advantage from them when it walks. The general

colour of the body is a steel-grey above, with four

longitudinal brown rays, two on each side of the

back, and whitish-grey beneath. It is a native of the

s intli of France, Italy, Spain, all the islands of the

Archipelago, and the shores of Africa bordering the

Mediterranean. It lives in holes which it digs in

the ground, concealing itself in them in winter, and com-

ing Ibrth in spring to take up its abode in grassy spots

and near marshes. In such situations it spends the

summer, feeding upon spiders, small snails, and insects.

The ancients regarded this poor little reptile as highly

venomous, but Sauvages has demonstrated the erro-

neous nature of this belief, and Cetti, in his " Natural

History of Sardinia," says that throughout that country

he had never heard of its bite being attended with any

bad consequences, and that by the natives it is con-

sidered perfectly harmless. lie asserts, however, that

when cattle, and especially horses, have swallowed them

in the grass they have been eating, their belly swells

up, and they are in danger of dying, uidess they

have administered to them a draught composed of

oil, vinegar, and sulphur. Like the slow-worm, the

Cicigna appears to produce its young alive and fully

formed.

The family of Acontias [Acuntiidw)* contains only

three species, which are either entirely destitute of

limbs, or have them extremely rudimentary. They
were formerly arranged amongst the true seipents, but

C'uvier separated them ft'ora the Ophidians, and later

Naturalists have shown their true position to be

amongst the thick-tongued Saurians. Their body is

cylindrical and elongate, like that of the Slow-worm,

but the tail is short, being only about the fifth or sixth

part the length of the body. They have a conical-

shaped head, with the muzzle inclosed as it were in a

cap-shaped shield. Their eyes are very small, and

they have only one eyelid, the lower one. The ears

are hidden under the skin, and the tongue is scaly and

nicked at the end.

THE SPOTTED ACONTIAS {Acontias meleagris) is a

native of South Africa, in the neighbourhood of the

Cape of Good Hope, where it is very common. The
body is of a brown colour, and the centre of each scale

is marked with a chestnut spot. It has no visible

external limbs, and the tail is cylindrical, short, and

rounded at the end. The eyes are very small, and tiie

* From the Greek word akontias (««e»Ti«f), a javelin—the
Dame given by the Greeks to a serpent.

only eyelid it has (the lower one) is short, scaly, and

opa(iue.

The family of Dmxd Llz.iRDS (Ti/iMopsidce-f is

more frequently arranged amongst the serpents, but

various characters have decided later naturalists to

place the different species wliich compose it amongst

the Saurian reptiles. The body is covered with small

imbricated scales, like those of the Slow-worm, but the

head is depressed, broad, rounded in front, with a large

oblong, erect plate on the muzzle. The mouth is

small, and they have teeth only in one jaw, sometimes

the lower, at others the upper. The tongue is rather

long, flat, and forked at the tip, and the eyes are either

wanting or only visible through the scales which cover

them. One lung is four times the size of the other.

The body is slender, cylindrical, sometimes rather

larger behind, and the tail is cylindrical, suddenly con-

tracted, obliquely convex, and scaly at the extremity,

and the tip is covered with a conical or spinose shield.

As Cuvier— who places them amongst the Ophidia

—

observes, these animals are " little serpents which on,

a careless glance, resemble earthwonus." They live

in moist places, or under stones, and like earth-worms

burrow under the soil and form little subterranean

galleries, sometimes three or four feet deep. They are

natives of the warmer portions of the globe, move with

considerable celerity, and are quite innocent, not

appearing even mclined to bite. Dr. Gray observes,

that the diameter of the body of these reptiles, after a

certain age, appears to increase during growth much
more rapidly than the length.

The Claw-headed Snaici:s (Onychophis) | are

natives of Africa and India, and have short round

tails. Two or three species are described by Sir

.Andrew Smith as natives of South Africa.

liALAKD'S CLAW-HEADED SNAKE (O. DchilamUi)

is found at the Cape of Good Hope, and is pretty

widely distributed over the southern parts of Africa.

" It is generally found under large stones and trunks of

decayed trees, or in soil broken up by the plough, or

otherwise displaced by the spade or piek-axe, as often

happens in digging up shrubs and dwarf trees for the

purpose of clearing ground for cultivation. When it

is exposed to view, it endeavours to conceal itself under

wdiatever is nearest to it, and if unsuccessful, it rolls

itself into a mass, and remains quiet unless seized, when

it immediately endeavours to escape." Another species

is found in Western Africa at Cape Coast. Mrs. Lee

(formerly Mrs. Bowdich) relates an amusing anecdote

of an individual of this species, at the capture of which

she appears to have been present. " A report was

spread," she says " that the large tank on which the

inhabitants of the castle solely depended for the supply

of water was infested by an enormous serpent ; and not

oidy was the idea of drinking the water repugnant, but

many declared the water would be poisoned. The

governor determined to have tlie tank examined,

although he was told that the serpent was so fierce it

would kill any one who would dare to approach it; that

it was some great fetish (false god) ; and that no ono

t From the Greek word tyiMops Wfif'-'i^), blind.

X From the Greek words onux (out), a claw, and o^iU (•*«),

a snake.
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would venture to approach the tank any more. It

was impossible to convince those who believed this,

b)' any reasonable means ; so, sending for his head-

ouuk named Yahndee, who was a celebrated snake-

killer, the governor oft'ered liim a handsome reward if

Le would capture the animal. Yahndee shook his

head, and muttered something about the fetish, upon

wliich the governor offered him a present for the fetish.

This altered the case ; and the priests and their deity

l)ropitiated, Yahndee opened the tank, and the enor-

mous serpent turned out to be about a foot and a half

long, and he was going to seize it by the liead, when

lie suddenly recoiled with horror, and declared he could

not touch it. On being questioned, he said it had two

heads, and thus was not only doubly poisonous, but if

he seized it near one head the other would turn up and

bite him. A glass of rum on the spot, and more pro-

mised when the feat was performed, reanimated Yahn-

dee's courage ; he wrapped a cloth round his naked

arm, and brought the reputed monster out in triumph.

A closer examination proved that, instead of two heads,

there was, in common parlance, no head at all ; both

extremities being alike, with the exception of a small

orifice, and a closing valve at one of the ends. It was
never dissected, but was put into spirits, and was pi'e-

sented by Mr. Bowdich to the British Museum." This

species is still in the collection, and has been described

as Bowdich's claw-headed snake (0. punctata).

Sun-OuDER II.—TIIICK-TONGUED LIZARDS.

The Thick-tongued Lizards are divided into three

tribes—the Nocturnal Lizards, [Nijclisaiira) ; the Cone-

tailed Lizards {Strohilosauru) ; and the Tree Lizards

(Dendrusaui-a); so named from their habits in life, and

the structure of the scales of the tail.

Tiiini; L—NYCTISAURA.*

In the first tribe, or Nocturnal Lizards, the eyes

have circular eyelids, which cannot close and open

;

the pupil is narrow and vertical, and contracts in a

strong light. The scales of the belly are small, of a

rhombic form, and imbricated ; the head is without

plates, and naked, or covered merely with granules.

The feet are formed for walking on the ground, or

on flat substances.

F.\iiii.Y—GECKOTID.E.

There is only one family in this tribe, the Geckos
{GcchotUhi), the species of which are natives of both

the Old and New Worlds. The Geckos never attain

a large size. They have in general a large flat head,

a narrow neck, and a depressed, squat body, which is

sometimes fringed on the sides. Their logs are short,

stout, wide apart, and the toes are all nearly of equal

length. These are generally broad, flattened beneatli,

and furnished with scales or plates laid one over the

other, like the tiles of a house. The skin is apparently

naked on the upper parts of the body, being only

roughened with granules, giving it a shagreened look.

The tail is scarcely as long as the body, and is gener-
ally covered with small granular scales like those of

tlie body. It is very brittle, is easily broken ofl; and
when reproduced, has tlie scales small, square, uniform,
and placed in a cross series, which give it a different

appearance from the normal state, and must be taken
into account in describing the species. The tongue is

short, broad, fleshy, and not extensile, but is free at its

extremity, which is rounded and slightly nicked. Their
tei.'th are very small, close set one against the other,

From tlie two Greek words, mjx (.u|), right, and saura
(traL-ju:), a lizard.

and form a row quite round the jaw. Their mouth is

large; and as tlie under jaw is articulated behind the

cranium like the crocodiles, it permits a wide separa-

tion of the jaws, which the animals have the power of

keeping open for a length of time. In consequence of

this structure, also, they possess the facidty of closing

the entrance to tlie back part of the throat, by applying

the base of the tongue to a hollow formed on the pos-

terior part of the palate, while the jaws remain widely

separate, and the mouth broadly gaping. The inside

of their capacious gullet is strongly coloured ; some-

times with bright orange or yellow, and at others with

a rich black. Their eyes are large, and of a green

colour ; and the eyelids being very short and united

into one, only leaving a broad opening through which

we see moving a nictitating membrane, gives them a

peculiar appearance. These peculiarities of structure

are admirably adapted to their manners and habits

of living. They are nocturnal animals, and thus their

eyes are constructed so as to enable them to discern

with facility objects in the obscurity of the night.

The pupil enjoys a degree of mobility, similar to tliat

possessed by nocturnal birds of prey, and other animals

which seek their food at night. They can dilate it to

a considei'able extent when they require to collect the

rays of light, and are able to contract it to the dimen-
sions of only a narrow slit, when the o.ycs are likely to

be injured by two bright a glare.

Their food consists of insects, caterpillars, &c., and

these they procure by entrapping them, or pursuing

them into obscure holes and cavities. The construc-

tion of their feet enables them to do this eflectiially.

The imbricated plates with which they are furnished

on the under surface, act like suckers, and enable these

animals to adhere firmly to the surface of even the

smoothest bodies, permitting them to run with the

greatest celerity in all directions, to traverse ceilings,

or suspend themselves on the under side of a leaf,

while they watch the movements of their prey. Their

toes, armed with hooked claws which are sharp and

retractile like those of a cat, give them the power of

climbing trees with perfect facility, of penetrating the

cavities and clefts of rocks, and of ascending steep
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walls for the purpose ol" finding chinks or Iiollows in

which to conceal themselves during the day, and in

wliich they will remain motionless for hours, affixed by

their feet with the back downwards. Their flattened

body, which is flexible in every direction, when insinu-

ated into small crevices moulds itself as it were to

them ; and the variable colours of the skin enable

them to harmonize with the dull tints of the objects

with which the body is in contact. The usual colour

of tlie skin of the Geckos is of a gray or dull j'cllow-

ish huo. In a few Kjieoies, however, bright patterns

ornament some portions of the body, and according to

some observers, the various tints of blue, red, and

yellow which are shown, appear and disappear at the

creature's will. Wagler states on the authority of

some travellers, that certain species occur in India,

which become luminous or phosphorescent in the dark.

Tlie varying colours of the skin thus enable them to

conceal their presence from the animals which they

prey upon, as well as from the little birds of prey and
other enemies which seek to destroy them.

The Geckos, for the most part, are inhabitants of

hot climates, and hi almost all the countries where
they live are objects of horror and repugnance.

Nevertheless, they seem to have a preference for the

dwellings of man, and love particularly to take up their

abode in inhabited houses—probably from the fact

that they are there enabled to find a greater number of

insects which are themselves attracted by the sub-

stances used as food by the families living in them.

Their repulsive appearance causes them often to fall

victims to the fear they produce, for popular prejudices

endow them with many hurtful projjerties.

The species of Geckos are numerous, upwards of

ninety being described by Dr. Gray in his Catalogue.

Some, as we have said above, are so far domestic as

to live in houses; others are wilder, and live in sandy

desert places; whilst a third set live in a great

measure on trees, and chase their prey by springing

from brancli to brancli. The name of Gecko is

derived from the peculiar noise they make, which is

like the sort of sound by which horses are urged to

greater speed, and which the natives of different

countries have tried to imitate or express by the names

of Gecko, in Europe ; Tokair, in Si;un ; and Geitze, in

South Africa.

The species may be divided into two large groiips :

first, those which have the toes dilated, and possess

under the dilated part tw-o rows of membranaceous

plates ; and second, those which have the toes more or

less dilated, but which possess only a single series of

transverse plates beneath.

Amongst the species of the first group, we may
mention two or three which have the ti'ansverse scales

luider the toes divided by a longitudinal furrow, which

is deep enough to permit the claws to be withdrawn

as into a sheath, and which are called Shcalh-claics, or

Thecadactylcs.

THE TUENIP-TAILED GECKO {Thecadactylus rapi-

canda), one of these, is remarkable for the shape of its

tail. On being caught, in its exertions to escape it

often parts with its tail, which is round and tapering,

but which when reproduced assumes an almost globu-

lar shape. Even when thrown alive into spirits it

does the same, and the tail then contracts and becomes
rounded in form. As it is usually found in this state

in collections, it has in consequence received its specific

name of Turnip-tail.

THE HOUSE GECKO, or F.4N Foot {Ptiindartulus

Gecko), anotlier species, which abounds in Egypt. It

is found also in Arabia, Syria, and Barbary, whence it

has spread to the southern countries of Europe. It

frequents the humid and gloomy pails of houses, and

there may often bo heard croaking somewhat like a

frog. Hasselquist tells us that it is very common in

Cairo, and asserts it to be poisonous. Its claws are

very sharp, and he says " that he had occasion to

convince himself of the acrimony of its venom, as it

ran over the hand of a man who wished to catch it.

His hand was instantly covered with red pustules, and

became inflamed as if it were stung by a nettle. At
Cairo it has received the name of Ahou-hurs (Father

of leprosy), from the belief the natives have that its

poison produces this disease. Cats, we are told, pursue

the Gecko, and feed upon it ; and the natives keep

their kitchens free from its visits by keeping in them

a large quantity of garlic. Its eggs are spherical,

with a hard calcareous sliell, and about the size of a

small nut.

THE FAMOCANTRATA, or FRINGED GeCKO {Vrn-

j^latcs fimhriatus), is a third species of the Shcat/i-

daics, and few reptiles are more remarkable for

singularity of form. It partakes somewhat of the

appearance of the chameleon, the gecko, and tlie

salamander. In its head and skin it resembles tlie

former, and in its tail that of the latter. Its head is

very fiat, and of an elongate triangular shape ; the eyes

are extremely large and prominent, and its throat of

immense extent. Its tail is broad and flat, like that of

the beaver, and much shorter than the body. It is

covered with a membrane which extends on each side,

and gives it .somewhat the form of the blade of an oar.

The toes are united for half their extent by a broad

membrane, which is covered underneath with small

square scales or plates, and are only dilated at their

tips. The body is flat and elongate, and is remarkable

for having a prolongation of the skin, in form of a

slashed membrane, extending like a frill along its sides

the whole length from the muzzle to the tip of the

tail, including the legs. In colour it varies like the

chameleon, presenting successively the various shades

of red, yellow, green, or blue. This curious animal is

found in Madagascar, and is the lizard mentioned by

Flacourt in his history of that island in 1658. This

author informs ns that tlie natives regard it with a

kind of horror. As soon as they see it they turn awa}-,

cover their eyes, and even fly from it with great haste.

He says, moreover, that it is a veiy dangerous animal

;

that it darts upon the negroes, and that it attaches

itself so strongly to tlieir chest, by means of its

fringed membrane and sharp claws, that it can only

be removed by the use of a razor! This state-

ment, however, is contradicted by a later observer, M.

Bruguieros, who says they are perfectly harmless, that

he has often taken them in bis hand, and that he li^s

allowed them to squeeze his fingers between, tlicif ^aws
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without any bad elTects liaving followed. He believes

th;it the fear with which tliey inspire the negroes, is

caiisodby their not flying from them when encountered;

but, on the contrary, boldly walking up to them with

their mouth wide open, in spite of any attempt they

niahe to frighten them away. The Famocantrata lives

generally upon trees like the chameleon, retiring into

holes during the day, and leaving them only at night.

Upon the approach of rain it may be seen leaping from

branch to branch with great agility. If it falls to the

ground, however, it is unable to leap up again, but it

crawls to the nearest tree, creeping up the smoothest

bark, and then recommencing leaping from one branch

to another. It walks witli difheulty on the ground,

like the chameleon, and what appears to add to its

awkward gait is, that its fore-feet are much shorter

than its hind ones, and its head forms, underneath,

such an angle with the body, that at every step it takes

it strikes its nose against the ground. Its food consists

exclusively of insects, and it may generally be seen

moving about with its throat wide open, ready to

cati.h them.

In this first gronii we have also several genera, the

species of which are distinguished by having their toes

dilated only at their base, the two last joints being free,

compressed, and clawed. These are the Half-iocs, or

Ilemidacfyles.

THE WARTY GECKO {Ilnuidndyhis vrrritculatus),

one of these, is one of the few Geckos found in Europe.
It is a native of all the countiies bordering upon the

Mediterranean, and is found in Northern Africa, in the

neighbourhood of Trebizond, in Greece, Sieil}', Italy,

Spain, and the south of France ; and, according to M.
Bibron, it would appear to be even foimd in Senegal

and in Chili. It is of a grayish colour, marbled with

brown.

THE MABOTTYA OF THE WALLS {Hcmidadylus
Mahoiiiii), another Ilemidactyle, is extremely common
in the West Indies and Brazil, living in houses, and
where it receives this name, to distinguish it from the

Turnip-tailed Gecko, which the negroes call the
Mabouya of the Bananas. It is of a fawn colour on
the body, witli a inmiber of five-sided brown spots

across the back. Little is known of the particular

habits of these two animals.

In the second group, those which have only a single

series of transverse plates underneath the toes, we fi^id

a number of genera, the species of which have the toes

dilated tliroughout their whole length, and the plates
beneath the toes membranaceous and smooth. These
are the Flat-toes, or Platydactyles.

THE TRUE GECKO {Gedco verus), one of these, is

of a thicker and stouter form than most others of the
fanjJly, having a large and somewhat triangidar flat-

tish head, a wide mouth, large eyes, and a broad flat

tongue. The back is covered with numerous, distant,
round warts, or tubercles, and is of a reddish-gray
colour, spotted with white. It is a native of India,
being found both on the continent and throughout the
islands of the Indian archipelago.

THE FRINGED TREE-GECKO [Ptijchosoon homah-
ccphala) is one of the most remarkable species of this
group. The aides of the head, the lateral partb of its

body, the front and back parts of its feet, and the sides

of its tail, are fringed with membranes which are quite

entire along the flanks, but scalloped along the edges

of the tail. These membranes on the temples give the

head the appearance of being more than a third larger

than the skull. On their external margin they are very

thin, but where they approaeli the body of the animal,

they assume a greater thickness, owing to solid bundles

of muscidar fibres. The eyes are large, and the tees

are united to each other throughout their whole length

by a web or broad membrane. The body on the iijiper

parts is of a brown colour, marked with several black

lines en clievroii ; a dark-brown streak runs along tlio

head from the back of the eye along the neck, teimi-

naling on the shoulder ; and the membranes of the

heacl and flanl;s are white. This curious Gecko is

found in Java. It appears to live on trees, and makes
use of the expanded membranes with which its body

is fin'nished as parachutes, to assist its movements fi'om

one branch to another.

The genus Tarentola [Platijilaclyhis) contains

several well-known species.

THE WALL GECKO {Tarentola lifawitanica), is one

of the most common. It is said to be a most hideous

reptile, concealing itself in holes of walls and heaps

of stones, and covering its body with dust and ordure.

It is a native of temperate climates, being found all

round the Mediterranean Sea, even as far as Provence

and Languedoc, where it is very common, and is

called there Tarentc. The Wall Gecko likes warmth,

and avoiding low and damp situations, takes up its

abode under the roofs of ruined houses and old habita-

tions of all kinds, in which kind of places it spends

the winter, but without becoming perfectly torpid.

At the first approach of spring, it leaves its hiding

place, and betakes itself to some warm spot to Iiask

in the rays of the sun ; but it does not go far from its

retreat, returning there upon the least noise, or on the

approach of rain. Its food consists of insects chiefly,

and to find these it can nm quickly up walls or along

the ceilings of rooms back downwards. Like most

repulsive looking animals, the Wall Gecko has the

credit with the vulgar of being venomous. This, how-

ever, is a mistaken notion, as they are perfectly harm-

less. Lacepede, on the authority of M. Olivier, aays

that this species, imlike the generality of the family,

utters no cry; and that M. Olivier has frequently taken

hold of them with a pair of ])incers without being able

to elicit from them any soimd.

THE EGYPTIAN iGECKO {Tarentola Eijyptiaca),

represented in Plate 2, fig. 1, very neatly resembles

the Wall Gecko, (UtTering only in a few particulars,

and being a little larger. Geoflroy says that full-grown

individuals measure five feet in length from the muzzle

to the extremity of the tail. It seems peculiar to

Egypt, and its habits are nearly the same as those of

the last. Two or three species of this same genus are

found in South Africa,

BIBRON'S TARENTOLE [Tarentola Bihronii), and

the CAPE TARENTOLE {T. CaiKusis), are described

by Sir A. Smith, as being found in tlie interior, though

not very abundantly. They occur chiefly in rocky

precipitous places, and in outhouces badly lighted.
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" On the precipices," he says, speaking of the first of

the two species, " it occurs generally in the crevices of

the rocks, and is chiefly observed in dull obscure situa-

tions. It advances on the face of a perpendicular

rock with great facility, and also ascends with ease

glass or wood placed vertically. AVlien discovered

and exposed to the light of day it immediately seeks

concealment, as if inconvenience was a consequence of

such exposure."

Tribe II.—STROBILOSAURA.

The second tribe, the Cone-tailed Lizaiids

{Strobilosaura),* are diurnal lizards, their eyes having

movable eyelids and round pupils. The scales of the

belly are small, rhombic, and, like those of the back,

are imbricate or placed one above another, like the tiles

of a house ; while the tail is generally covered with

whirls of scales so disposed as to resemble somewhat

the scales of a fir-cone. The tongue is thick, short,

and convex, with the extremity slightly nicked. The
feet are formed for walking and are furnished with

unequal, compressed toes.

This tribe contains the two large families of the

Guanas [Ljuanida;) and the Agamas (Aijamida), which

are distinguished from each other chiefly by the struc-

ture of the teeth.

Family—IGUANID^.

The Family of Guanas (Igunnida:) is a numerous

line, upwards of one hundred and twenty species having

been described or enumerated by Dr. Gray in his

Catalogue of Lizards in the British Museum. They
are all confined to the New World. Their teeth are

round at the roof, dilated, compressed at the tip, and

toothed on tlie edge. They are placed in a simple

series in a furrow on the inner side of the jaws, just

below the edge, and covered on the inner side by the

gums. They are replaced by the young teeth, which

grow at the base of the old ones, and gradually cause

the absorption of their roots. The palate is furnished

with one or two rows of teeth on each side. The
greater proportion of the species have a horny crest or

ridge, e.xtending along the middle line of the back and

tail ; and many have a compressed dewlap or pouch

imder the throat, while others have only a fold of the

skin there. The toes are free, distinct, and all furnished

with nails or claws. In general they are nimble in

their movements, and are very quarrelsome, fighting

with great ardour when they meet. The compressed

and very long tail of many amongst them, is most

useful as an organ of progression when swimmuig
across the inundated savannas ; for though they are

not amphibious animals, they do not fear or dislike the

water. As many of them live on trees, their long

hooked claws are useful in climbing, and assist them in

pursuing the smaller animals upon which they partly

feed, enabling them the better, also, to reach the fruits

and grains, and leaves, which in many species form

their usual sustenance.

* From the two Greek words, s()-o!/i7os (o-t{»,3j>«(), a fir-eone,

and stutra [aatv^tt), a lizard.
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The species may be divided into two groups :

—

those which live on trees or are formed for pciching;

and those which are tenestrial in their habits.

The Perchers, or those of the first group, have the

body compressed, and covered with rings of squarish,

small, often keeled scales.

THE COMMON GTJAlfA of America [Iijmina tuhcr-

cuhita)—Plate 2, fig. 2, and Plate 8, fig. 5— is one of

the best known species of the group, and indeed of the

family to wliich it gives its name. Tliis animal is from

four to five feet long, and its general colour is green,

shaded with brown. It has a strong and distinct crest

nmning along the wdiole length of the back and tail,

and a large dewlap or pouch under the throat, the edge

of which is attached to a cartilaginous appendage of

the bone of the tongue. The tail is very long, slender,

compressed, and covered with small, imbricated, keeled

scales. It has a very formidable look at first sight, and

wlien irritated, it puts on a very menacing appearance,

swelling out its throat pouch, erecting the crest on its

back, and lashing its tail about with great violenci\

It is, nevertheless, a harmless creature, unless laid hold

of, when it bites with considerable force.

The Guana is veiy common in all the warm parts of

America, and was at one time abundant in Jamaica

and other West Indian islands, though now nearly

extiqiated. It is generally seen in woods, near rivers,

and in the neighbourhood of springs of water. It

passes most of the time in trees, and lives on leaves,

flowers, fruits, grain, &c. It is very tenacious of life,

and can live a long time without food. Browne, in his

" Natural History of Jamaica," informs us that he kept

a grown Guana about the house for raoi'e than two

months. "It was very fierce and ill-natured at the

beginning, but after some days it grew more tame,

and would at length pass the greatest part of the day

upon the bed or couch, but always went out at night."

The females are smaller than the males, but their

colours are much more brilliant. At a particular

season of the year they go to the sea-shore to lay their

eggs, which they deposit in tlie sand, leaving them to

be hatched by the genial warmth of the sun. A single

female will lay about six dozen. These eggs are about

the size of those of a pigeon, but a little longer, and of

equal thickness at both ends. The shell is white, even,

and soft. They are entirely filled by the yolk, which

does not become hard by boiling. Their flavour is

very agreeable, and they are much sought after in

Surinam and Guiana as articles of food. The flesh of

the Guana is considered delicious eating, being white

and delicate. It is in great estimation throughout all

the warm parts of America^ and at Paramaribo it is

sold, we are told, at a high price, and is much piized

by epicures. The Guana is hunted by dogs, and is

also occasionally taken bj' a noose attached to the

end of a stick. When it has taken rcfiige iu a tree,

it appears to depend upon the security of its situation,

and never oBers to stir. Mr. Gosse tells us that this

operation is much facilitated by particular sounds. He
made a noose of small twine, fastened it to the end of

a switch, and went gently towards one of them, wliist-

liiig a lively tune. This so fascinated it, that it allowed

the noose to be passed over its head, and itself to be
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caught. As long as the whistUng continued it was

very quiet, but when the sound ceased it became very

savage, and bit at everytliing within its reach ; its

green colour became blacl<ish, and at last changed

to a bluish-black, with darker bands upon the body,

brownish-black upon the tail, and the only trace left

of its original colour was about the eyes. It fiercely

seized a piece of linen, and would not let it go for

hours. When put into a cage it darted wildly about,

and tiied to bite everything it could lay hold of. At

night it became green, and the changes were very

rapid. After four weeks' confinement it changed its

skin, and died in the operation. In former days, when
those substances known under the name of Bezoars

were famed for their wonderful virtues in curing

diseases, that found in the stomach of the Iguana was

highly prized in America. In the present daj', these

concretions are fallen into the most complete disrepute.

THE RHINOCEROS GUANA [Iguana rJdnolophus) is

distinguished from the preceding species by having on

the muzzle two short horns, with five or si.x tubercular

scales surrounding them, and being furnished with

fewer scales forming the dorsal crest. This species is

a native of the West Indies, and attains the length of

five, and sometimes even of six feet, the tail being

about one-half or three-quarters the length of the body.

The general colour is a bright gi-een in the young,

and a dirty gray in the old individuals, with about

six black streaks across the body, and fifteen across

the tail.

The genus Cyclura has been separated from

Iguana, from its having no dewlap or true throat

pouch, but only a lax fold of skin plaited across, and
the tail being covered with scales forming rings, alter-

nating with rings of spines. The habits of the Cyclui es

are very similar to those of the true Guanas.

THE CLOUDED CYCLURE, or Guana of Carolina
[Cyclura nubila), has been described at some length by
Catesby in his " Natural History of Carolina." " This

kind of lizard," he says, "somewhat resembles the

crocodile or alligator in shape, but has a shorter head,

and a serrated crest on the ridge of the back, extending
from behind its head to the middle of the tail. They are

of various sizes, from two to five feet in length ; their

mouths are furnished with exceeding small teeth, but
their jaws are armed with a bony beak, with which
tliey bite with great strength. They inhabit warm
coimtries only, and are rarely to be met with anywhere
north or south of the Troincs. Many of the Bahama
Islands abound with thera ; they nestle in hollow rocks

and trees; their eggs have not a hard shell like the

eggs of alligators, but a skin only, like those of turtle,

and are esteemed good food; they lay a great number
of them at a time in the earth, which are there hatched
by the sun's heat. These Guanas are a great part of

the subsistence of the inhabitants of the Bahama Islands,

for which purpose they visit many of the remote Kays
and islands in their sloops to catch them, which they
do by dogs trained up for that purpose, which are so

dexterous as not often to kill thera, which, if they do,

they serve only for present spending ; if otherwise, they
sew up their mouths to prevent their biting, and put
them into the hold of their sloop till they have catched

a sufficient number, which they eitlier carry alive lor

sale to Carolina, or salt and barrel up for the use of

their families at home. These Guanas feed wholly on
vegetables and fruit, particularly on a kind of Fungus
growing at the roots of trees, and of this and others

of the Anona kind. Their flesh is easy of digestion,

delicate, and well tasted ; they are sometimes roasted,

but the more common way is to boil them, taking out

the leaves of fat, which they melt and clarify ; this they

put into a calabash or dish, into which they dip the

flesh of the Guana as they eat it. It is remarkable

that the fat which adheres to the inside of the abdomm,
imbibes the colour of the fruit they eat last, which I

have frequentlj- seen tinged with pale red, yellow, and

sometimes of a purple colour, which last was from

eating the Primus maritima, which fruit at the same
time I took out of them. Though they are not amplii-

bious, they are said to keep under water above an hour.

When they swim, they use not their feet, but clap them

close to their body, and guide themselves witli their

tails. They swallow all the}' eat whole. The}' cannot

run fast ; their holes being a greater security to them

than their heels. They are so impatient of cold that

they rarely appear out of their holes but when the sun

shines."

THE SHOUIDER-CRESTED CYCLURA [Cyclura h-
phoma), a species found in the island of Jamaica,

has a very interesting account given of it by Mr.

Gosse in the Proceedings of the Zoological Society

for 1848. This animal is about three feet long, the

tail alone measuring twenty-one inches. It is of a

russet-green colour, with obscure, confluent, dark olive-

brown spots, and its crest is high along the upper

part of the back, and continued over the shoulders,

but interrupted over the loins. The skin of the throat

is loose and transversely wrinkled, is of considerable

size, and can be distended by the animal at will.

This Cyclure appears to be found only in particular

parts of the island. Mr. Hill, in a communication

addressed to Mr. Gosse, says that its ordinary hannt

is a low limestone c:hain of hills along the shore

from Kingston harbour and Goat Island, or to its

continuation in Vere. Sucoilent herbs, growing in

the forests of these hills, supply its food. These hills,

however, he says, are so little suited for this sort of vege-

tation, that hardly anything more than aromatic and

resinous trees and balsamic plants grow there. In the

occasional hollows a little mould has been collected

from decayed leaves, mingled with marl, extremely

stony and sterile, and there a little more succulent

herbage prevails. The rocks have numerous caverns
;

and the springs that break out at the foot of the clifi's

are an impure brackish water, though extremely trans-

parent. It is this district that is almost exclusively

the haunt of this creature. Wlien excited, it assumes

a menacing attitude, and directs its eye to the object

of attack with a peculiar sinister loolc " At this time,"

says Mr. Hill, " it inflates its throat, erects the crest

and dentelations on the back, and opens the mouth so

as to show the line of its peculiarly-set white teeth,

with serrated edges," so well adapted for cutting and

cropping its vegetable food. " In defending itself from

attack, the Cyclure converts its long flexible tail into
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no unimportant weapon. The dentelated upper edge,

drawn rapidly over the body and hmbs of an enemy,

cuts like a saw. The twisted attitude wliich it assumes

when approached, is converted into a quick turn, in

which movement the tail is nimbly struck by an over-

blow from one side to another, and then jerked round."

The negroes informed Mr. Hill, that dogs in attacking

these reptiles frequently received desjierate punisli-

ment, from the gashes and lacerations that were made
in the thick muscles of their legs by the rapid flinging

round of the animal in defending itself. The sudden

jerk with which it threw back its tail was said by them
to be sufficient to rasp the very flesh off the bone.

The Galapagos Islands abound in two species of

lizards of the Iguana family, which appear to be exclu-

sively confined to that archipelago, and have been

described at considerable length by Mr. Darwin in his

"Journal of a Naturalist" during the voyage of the

Adventure and Bcaijle. One is aquatic in its habits,

the other terrestrial.

THE CRESTED AMBLYEHYNCHUS {Amhhjrhynchus

or Oreocephalus cristatus), the aquatic species, is

extremely common on all the islands throughout the

group, living exclusively on the rocky sea-beaches,

and never being found ten yards in-shore. It is

a hideous-looking creature, of a dirty black colour,

slupid and sluggish in its movements, and growing to

the length of three and even four feet. When in the

water, to which it often takes, being sometimes seen

several hundred yards from the shore, it swims with

perfect ease and quickness by a serpentine movement
of its body and flattened tail, the legs being motionless

and closely collapsed on its sides. The creature seems

very tenacious of life. A seaman on board, says Mr.

Darwin, " sank one with a heavy weight attached to

it, thinking thus to kill it directly ; but when, an hour

afterwards, he drew up the line, the lizard was quite

active." The food of this animal consists e.xclusively

of sea weed. It does not appear to have any notion of

biting ; but when much frightened, it squirts a drop of

fluid from each nostril. It is mentioned as a curious

fact in this creature's habits, by Mr. Darwin, that

though it is decidedly aquatic, yet when frightened, it

cannot be made to enter the water. If driven down to

a point overhanging the sea, it will rather allow itself

to be laid hold of than take to the water ; and if taken

up and thrown into the sea, it will immediately return

in a direct line to the shore, crawl up the roclis, and
shuffle away as fast as possible. " Perhaps," says this

observer, ' this singular piece of apparent stupidity may
be accounted for by tlie circumstance, that this reptile

has no enemy whatever on shore, whereas at sea it

must often fall a prey to the numerous sharks. Hence
probably, urged by a fixed and hereditary instinct that

the shore is its place of safety, whatever the emer-

gency may be, it there takes refuge."

THE SUB-CRESTED AMBLYEHYNCHDS {Amhbj-
rhyiiclius or Trachijcepludus subcrislalus),tlie terrestrial

species, is confined to the central parts of the archi-

pelago, and is a little smaller than its aquatic brother.

As described by Jlr. Darwin, these lizards are ugly

animals, of a yellowish-orange colour beneath and of

a brownish-red above, and have a peculiarly stupid

look. They are exceedingly numerous, and live in

burrows which they excavate for themselves in the

dry soil. Mr. Darwin tells us in an amusing manner
that he watched one of them forming its burrow, and
looked on till half its body was buried. " I then

walked up and pulled it by the tail ; at this it waa
greatly astonished, and soon shuffled up to see what

was the matter, and then stared me in the face, as

much as to say—"What made you pull my tail?"

They are perfectly harmless, but are not timorous.

When encountered by any one, they curl their tails,

and raising themselves on their front legs, nod their

heads vertically with a quick movement, and try to

look very fierce. If the observer, however, only stamp

his foot on the ground, down go their tails, and off' they

shuffle as quick as they can. When cooked, these

animals yield a white meat, which by many people

is much relished. This species is herbivorous also, and

is very fond of the cacti which grow on these islands.

Under the once dreaded name of " B.\silisk," we

have another species belonging to the group of perch-

ing Iguanas. Tlie Basilisk of the ancients and of

romantic fable was an animal generally referred to the

serpents, but usually represented with eight feet and a

crown upon its head. It was said to infest the deserts

of Africa, and that no other animal dared to dwell in

its neighbourhood, of which it retained the sole and

undisputed dominion. It was said also to possess the

power of striking its victim dead by a single glance.

Lucan, in his celebrated poem of Phaisalia, thus men-

tions it

—

" But fiercely hissing through the poisoned air,

The basilisk exerts his deathful glare
;

At distance bids each vulgar pest remain,

Aud reigns sole monarch of his desert plain."

Seba in his great work, " Le tresor de la Nature,"

figures a species of lizard, with its head surmounted by

projecting lines, and its back furnished with a broad

vertical crest extending over the tail. This creature

he calls the Basilisk or dragon of America, and speaks

of it as a flying amphibious animal. The reptile from

which his figure and description were taken, formed

part of the collection ceded by Holland to France, and

is now in that of the Museum of Natural History in the

Garden of Plants at Paris. Of tliis species Laurenti

formed the genus Basiliscus, which has been adopted

by all succeeding writers on Reptiles, and is readily

distinguished from its congeners.

THE HOODED OR MITRED BASILISK {Basiliscus

mitnitus or Americaiius) is the only species. The

head of this animal is of an elongate shape, produced

backwards, and furnished with a compressed, vertical,

triangular crest of skin. The throat has a small

pouch and a well marked cross fold of skin. The

back and tail are furnished with a high compressed

crest, which is much more distinct in the rcales than

in the females, and is supported by bony rays. The

tail is long and compressed, and the outer hindiT

toes are webbed at their base. When full grown,

the Basilisk measures upwards of two feet in length,

of which the tail usurps more than the half. Its

colour is of a yellowish-brown, passing into whitish

on the under parts |
and a longitudinal stripe of while.
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edged with black, extends from each eye to the sides

of the bacli, and then blends with the general tint.

Not much is known of the habits of this animal ; but

we do know tliat, notwithstanding its formidable name
and asjiect, it is very harmless, and that it chiefly lives

npon grain and vegetables. Though its life is for the

most part spent on trees, like the other species of this

groii[i, it often takes to the water like the Guana, for

which
I
u pose its compressed tail and partially webbed

toes admirably adapt it. It is a native of Guiana,

Martinique, and Vera Cruz.

The last of the perchers we shall mention are the

Anolis. The genus Anolius of former authors con-

tained numerous species, some of which are very rare in

collections. Distinctions which used to be considered

only specific, have of late been thought of suflicient

importance to establish generic divisions ; and these

genera are now numerous enough to form a small sub-

family Anoliina. The members of this little group
are characterized by their having the toes dilated

under the last joint but one into a rather broad plate,

which is covered underneath with small transverse

scales, like the Geckos, and which assist them in climb-

ing trees. Their throat pouch is distinct, of consider-

able size, and largely dilatable. The back, in many of

the species, is furnished with a crest, which is prolonged

to the extremity of the tail. In others it is simple, or

only furnished with a slight crest of small scales. The
tail is long, swollen at intervals, and crested.

The Anolis are animals which live chiefly upon trees

and shrubs, and feed upon insects, fruits, and berries.

Their skin is generally of a green hue ; and, like the

chameleons, they have the power of changing their

colours quickly. They are lively creatures, run quickly,

and leap with agility from one branch to another.

They bite rather fiercely if laid hold of, but their bite

is not attended witli any bad results.

THE IINED ANOLIS {Anolius lineatus) is one of

the species which have the crest well marked and
extending all along the back, and is a native of the

island of Martinique, and probably several other of

the West India islands. It is of a gray colour, and
the body is marked with two interrupted black
streaks on each side. Tlie throat pouch is large,

and marked with a large black spot, and the tail is

long and compressed. Father Nicholson, the Jesuit,

has given an account of this little Anolis in his
" Natural history of the island of St. Domingo." It is

very lively, he says, and is a bold litt'e creature ; it is

so familiar that it walks without fear into apartments,
creeping up on the tables, and even walking over the
guests seated at them. Its attitude is graceful, and it

looks steadfastly, observing everything around it with
such a degree of attention, that one would almost
believe it was listening to what was said. It feeds
npon flies, spiders, and other insects, which it swallows
entire. These Anolis often fight with each other.

"\Mien two of them commence an attack," says
Nicholson, "they come forward boldy and proudly,
and seem to menace each other, by rapidly shaking
their beads. Their throat swells, their eyes sparkle

;

they seize each other with fury, and fight savagely.
Several other individuals are generally spectators "of

these combats, and perhaps these witnesses of their

prowess are the females which become the piize of

the victor. The weaker of the two combatants, when
worsted, takes to flight ; its opponent follows up ita

victory, and if it can overtake it, quickly devours it

;

sometimes, however, it only gets hold of its tail, which
snaps off' in its mouth, and which it stops to swallow,

thus allowing time for the wretched caitiff to escape."

THE ANOLIS OF CAROLINA, TiiE Green Lizard
OF Carolina of Catesby [Anolius principalis), has no
crest on the back, and its tail is rounded, thick at the

base, and furnished with a central series of larger, more
keeled scales above. Catesby, in his " Natural History

of Carolina," says, " These Lizards are usually about
five inches long, of a dusky-green colour. They fre-

quent houses, are familiar and harmless, and are suflfered

with impunity to sport and catch flies on tables and
windows, which they do very dexterously, and no less

divertingly. They appear chiefly in summer, and at

the approach of cold weather they retreat to their

winter recesses, and lie torpid in the hollows and
crevices of rotten trees. These lizards change their

colour in some measure like the chameleon, for in a

hot day their colour has been a bright green ; the next

day clianging cold, the same lizard appeared brown.
They are a prey to cats and ravenous birds. It fre-

qnently happens that a few warm sunshiny days bo

invigorate them that they will come out of their

winter retirements and appear abroad ; when on a

sudden the weather changing to cold so enfeebles

them that they are incapacitated to creep to their

winter holes, and die of cold."

In the second gi'OU]i, or those whose habits are

terrestrial, the body is subtrigonal, covered wiili large

keeled scales directed obliquely towards the back.

THE LION LIZARD [Lemcephalus Schrkheisii), one

of these, has been described by Catesby. The crest of

the back and tail in this species is very small, the tail

is roundish, slightly compressed ; and, unlike the pre-

ceding species, the animals do not change colour,

nor do they dilate their throat. The Lion Lizard,

according to Catesby, is usually about five or six

inches long. It is of a gray colour, streaked with lines

of a lighter gray ; the legs are long. " It cocks its tail

with a round twirl, and looks fierce, from which it

may perhaps liave taken its English name. They are

inoffensive, frequenting the rocks on the sea-shores of

Cuba, Hispaniola, &c. They are nimble, and run

with surprising swiftness, yet are a prey to sea-grdls

and other ravenous birds."

THE TAPAYAXIN of Mexico {Phrynosoma orhicuhire)

— fig. 9— another, and a singular-looking species, has

been quaintly described by Hernandez in his " Natural

Histor}' of New Spain." The body of the animal is

short, oval, very flat, and has on each side a scaly

ridge, but no crest either on back or tail. The upper

parts of the body are rough with tubercles. The limbs

are very short, and the tail, not the length of the body,

is flat and broad at the root. Hernandez, who was

tlie first author that has mentioned this reptile, thus

describes it:
—"Amongst the different varieties of the

lizard, is apparently the Tapayaxin, although it has

always the body of an orbicular shape and flat, rcsL-m-
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bling in a certain degree the form of the ray fish, only

tliat it is mucli smaller, scarcely reaching four inches

either in length or breadth. It is of a cartilaginous

consistence, however, and varied with many colours

;

it is always found cold to the touch, walks very slowly,

and seldom changes its place, even if laid hold of and

handled. Bnt its head is very hard, elevated, and

bristling with a number of spines, disposed in the form

of a garland. It delights in being taken hold of by

man, to be carried in the hand and fondled, remaining

immovable, and enjoying a degree of placid security

and tranquillit}' ; wherefore it is usually called by the

mtives, the Friend of man. What is wonderful in this

animal, and common to no other as far as I am aware,

is, that if the head be compressed, or the eyes be

troubled, or if it be roughly handled, it can pour out

from them drops of blood and eject them to a distance,

in the same way as blood is wont to be drawn from a

man in sound health ; sometimes it is thrown out with

such force as to reach a distance of three paces."

AV'onderful virtues were attributed by the superstition

of the natives to this blood, especially in the syphilitic

diseases which, soon after the conquest of Me.xicc,

overrun that country. The Tapayaxin lives in the

mountainous and cool parts of Mexico, where it is

found generally diffused.

The family of Agamas {Agamida) contains a con-

siderable number of species, upwards of eighty having

been described by Dr. Gray in his Catalogue. These

are distributed through a variety of genera, which are

distinguislied by the teeth being implanted into the

substance of the jaw, adhering intimately to it by tlieir

fings. In none of them is the palate armed with teeth.

The thumb of the hind feet is on the same plane as the

other toes. These characters separate them distinctly

from the Iguanid®, and, moreover, they are all inhabi-

tants of the Old World, with the exception of two or

three from Australia, whereas the Iguanidae are all

natives of the New World. In other respects they

resemble the latter family very much, and by many
writers on reptiles are made merely a subdivision of

them. Like them also they may be arranged in two

gror.ps—those which chiefly live upon trees ; and those

whose habits are terrestrial.

Amongst the members of the first group, or those

which live on trees, are the harmless little Flvinq

Fid. 9.

Tapayaxin of Mexico (Phrjnosoma orbtcularp).

Lizards or Dragons. To no word, perhap.s, are
attaclied ideas more extraordinary, and of greater anti-

quity than to that of Dragon. In all ages and in all

countries the name Draco has been one of fear and
mystery, and has not been dropped by modern natural-
ists, who, however, instead of giving it to a creature of
romance, have conferred it upon a real, substantial,

w'mijnl reptile. The genus Draco contains several
upecies, which are small and inoll'ensive, but which,
nevertheless, are still equally curious in the eyes of an
attentive observer. Their chief character is, in fact,

one of the most beautiful examples of the resources, at

once simple and varied, that Nature uses in order to
arrive at her ends. Destined to live on trees, it was
necessary that the Dragons, in order to move them-

selves with an agility equal to that of the other animals
of the tribe to which they belong, should have their feet

furnished with toes possessing free claws ; but as tlie

insects of which their ordinary food consists fly rapidly,

in order to reach them and shoot with celerity from
one tree to another it was necessary besides that they
should be furnished with wings. We thus see that the

skin of the flanks is expandeil in the manner of a para-

chute, and sustained by the ribs behind the sternum,

which separate themselves bilaterally, in place of con-

verging towards the inferior line of the body, a unique

example of such an arrangement—Plate 8, fig. 17.

The genus Draco has a small head ; the body covered

with small imbricate scales ; the throat furnished with

three pouches ; six ribs on each side, which are long,
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exserted, (uid give support to the wing-like lateral

oxpansions of the skin ; a long tail, and five free but

nijeqiial toes on each foot. The species are all of a

small size and verj' harmless. They are found living

in the bosoms of the forests which cover some of the

binning regions of Africa and a portion of the large

islands of the Indian Ocean, particularly Java and

Sumatra. Their wings are capable of being folded up

and developed like a fan, at the will of the animal.

In a state of repose they are horizontal, but when
expanded they support the body like a parachute, when
the creature leajjs from branch to branch. They
have not sufficient power, however, to strike the air

and elevate it like a bird. Their food consists of

insects, which they pursue with dexterity and quickness,

and may almost be said . to tike them on the wing.

They appear to have no objection to tlie water, as they

have been seen swimming in a river at some distance

fiom land.

THE COMMON FLYING LIZARD {Draco vvlaiis)

is the sjiecies most frequently met with, and the best

known. The colour of this animal is of a uniform green-

ish hue, with the exception of the wings, which are of a

very pale brown, and are each of them maiked with four

transverse brown bands, fringed at their sides with little

white points. Bontius tells us that this pretty little

reptile, which is common in the island of Java, inflates its

yellowish goitre when it flies, that it may be more light

in the air, without, however, being able to traverse any

great space. It only shoots from tree to tree, a distance

of about thirty paces, and produces by the agitation of its

wings a slight noise. It is a native also of Borneo and
the Philippine islands.

THE LINED FLYING LIZABD [Dracunculus liiiealus),

the species represented in Plate 2, fig. 4, is much rarer

than the former, and is found in the great woods of

the islands of Java and Amboina. Its habits are, we
believe, much the same as the common species, but,

being rare, the animals have not been much observed.

In this species the drum of the ear is hid under the

skin, whilst in the other it is exposed— hence it now
forms a separate genus, under the name of Dracunculus.

The Crested Lizards {Luphurce) belong to this

group also. These reptiles are remarkable for the

crest which they possess, which e.xtends from the

head to the extremity of the tail, and is supported

throughout its length by long rays. The toes are

lung and are furnished on each side with a margin
of horizontal scales, which scales are so developed in

tlie hind feet as to form a sort of web or first expansion.

THE CRESTED LIZARD OF AMBOINA {Lophura
AinboinvnsU) is a handsome species, and often attains

a length of three or four feet. It was first described by
tSchlosser as a native of Amboina, and it is also found

in Java and the Phillipine islands. It is the represen-

tative iu Asia of the Basilisk of America, and has by
several authors been described as a species of that

genus. It has a small throat pouch, with a lax fold of

skin iu froiit of the neck, and the tail is nearly three

times as lung as the body. It is of a green colour, with
black lines above and white beneatli. This reptile

Irequents the neighbourhood of large rivers, climbing
the trees growing un their banks, and there passing its

lime tranquilly, feeding upon fruits, seeds, small worms,

and insects, and depositing its eggs in the sandbanks

and little islets of the river, as if it sought to place them
there in safet}'. It is a timid creature, easily alarmed,

and flies at the least appearance of danger, without

making any attempt to defend itself. Should the river

be near it plunges into it, swimming with ease and

rapidity, and liastening to conceal itself under (he rocks

and stones. The flesh is said to be very good, superior

even to that of the Guana, and hence the natives hunt

them with avidity for the purpose of using them as

food. They follow them into the water, and when laid

hold of the poor creatures makes no attempt at defence,

and utter no cry. '' This mildness of disposition," says

Lacepede, " has by many been called stupidity ; but

how often have not quiet and unostent:ilious qualities

been designated by that name !

"

We have mentioned that two or three genera of these

arboreal Agamas are natives of Australia. One of the

most curious of these is the Frilled Lizard {Chla-

nii/dosaurus), which has neither the crest on the back or

tail, or cheek pouches, but has the neck furnished with

a large plaited membrane on each side, expanded like

a broad frill. The edge of this frill is serrated, and tlie

whole of it is covered with small keeled scales. The
frill increases in size, out of proportion to the size of the

animal, as it becomes older. When young, it does not

reach to the base of the fore limbs, but in the adult it

becomes much fuller, and reaches considerably beyond

the armpit.

KING'S FRILLED LIZARD [Chhwnjdusiwrus Kiiigii),

the only species known to exist, is a native of Purt-

Essirigton, and of a fulvous colour, varied with brown.

The head is of a pyramidal form and short ; the

tail is long and tapering. Little is known of this

curious lizard, but it was observed by Sir George Grey,

in his travels in Australia :
—" As we weie pursuing

our route in the afternoon," he says, " we fell in willi a

specimen of the remarkable Frilled Lizard. This animal

measures about twenty-four inches from the tip of the

nose to the point of its tail, and lives principally in trees,

althougli it can run very swiftly along the ground.

When not provoked or disturbed it moves quietly about,

with its frill lyhig back in plaits upon its body; but it

is very irascible, and, directly it is frightened, elevates

the frill or rail's, and makes for a tree ; where, if over-

taken, it throws itself upon its stern, raising its head

and chest as high as it can upon the fore legs, then

doubling its tail underneath the body, and displaying a

very formidable set of teeth from the concavity of its

large frill, it boldly faces any opponent, biting fiercely

whatever is presented to it, and even venturing so far

in its rage as to fairly make a fierce charge at its enemy.

We repeatedly tried the courage of this lizard, and it

certainly fought bravely whenever attacked. From the

animal making so much use of this frill as a covering

and means of defence for its body, this is most probably

one of the uses to which nature intended this appendago

should be applied."

Amongst the members of the sccoiul group, or the

terrestrial species, are the true Agamas {Agaminu),

which give the name to the whole family. The name
Ar/ama is derived from a word used by the colonists of
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Guiana to designate a peculiar kind of lizard, and which,

by a mistake of M. Daudin, was conferred as a generic

name upon a group of Saurians, of which tlie represen-

tative unfortunate!}' happened to be a native of Africa.

The genus Agama, as now adopted, is characterized

by the species having their body thick and covered

with strongly-keeled scales, amongst which there are

some whicli Ibrm groups of spines upon the regions of

the nape of the neck and ears. The skin is loose, and

can be inflated at the will of the animal. In most of

tlie species there is a crest which runs along the back

to the tail, and the throat is furnished with some longi-

tudinal and cross folds. The tail is elongate, tapering
;

in some rounded ; in others compressed. The species

known are most of them natives of South Africa and

Egypt, a few being also inhabitants of the eastern

portion of the world. They frequent humid places

in liot countries, and never issue from their retreats

till evening. Some of them are remarkable for the

power they possess of changing their colours like the

Chameleon. In consequence of this, Cuvier gave these

species the name of Changeants, or Changeable lizards.

THE VARYING AOAMA {Agama variabilis or Tra-

pelus rtideratus), one of this group, is particularly

noted for this faculty. M. Isidore Geoft'roy St.

Ililairc, in his description of the reptiles of Kgypt,

thus mentions it :—" If this little animal had been

known in ancient times ; if, abundantly spread over

some of the countries frequented by Europeans, it had

happened to have become the subject of frequent

observation, doubtless the name of the Chameleon

would not have been so celebrated in our days, nor

would it have been so frequently made the emblem of

inconstancy and flattery. In fact, the Varying Agama
is subject to changes of colour even more prompt and

more rapid than tliose of the Chameleon, although this

latter can in a few minutes paint itself with a crowd

of different tints." This species of Agama is of small

size, being only five and a half inches long from the

tip of the muzzle to the extremity of the tail; this

latter organ forming nearl)' the half of the total length.

The head Ls of a very remarkable form, triangular, and

as broad at its posterior part as it is long. The tail

broad, and a little depressed at its base, is slender and

rounded for the rest of its length. The scales with

which the body is covered, are remarkable for their

being all smooth, not spinj', and extremely small.

' Individuals," continues the same author we have

quoted above, " which have been preserved in cabinets

for some years, generally appear of a brownish-gray

colour above and whitish beneath. But these colours

do not in any way resemble those which the animal

presents when alive; it is then often of a beautiful deep

blue, tinted with violet, with the tail baiTed with black,

and with some indistinct reddish spots disposed upon

the back in such a manner as to form four or five

small rather regular transverse bands. In a few more

seconds the blue is replaced by clear lilac ; then the

liead and the feet are ordinarily tinted with gi'een, and

there is nothing left to recall the remembrance of the

first colours except the small red spots of the back."

The species represented in Plate 2, fig. 3, is the

lIisriD or Spined Agama {Agama aculeata), which

is a native of South Africa, in the neiglibourhood of

the Cape of Good Hope.

THE STELIiION {Sttllio cordylus or vulgaris)—

Plate 3, fig.l—ie another animal belonging to this

group. It is a native of the Levant, being found

abundantly in the islands of the Grecian Archipelago,

the Morea, North Africa, Egypt, and Asia Minor. It

is usually' about a foot in length, the tail forming more

than the half of this. It has rather a bulky head,

somewhat flattened, and of a triangular shape. The
throat has a la.x, posterior, ci'osa fold, and the bod}' is

depressed, with a longitudinal plait on each side. The
tail is conical, round, and ringed with whorls of spinose

scales. In Greece the Stellion is called Koskordilos

(xodKooduXog), and the Arabs know it by the name of

Hardun. It appears to live in preference amidst the

ruins of old edifices, amongst heaps of stones, or in the

clefts of rocks, and is often also found in a kind of

burrow, which it has tlie art and industry to excavate

for itself. It is extremely agile in all its movements,

and feeds upon the insects which flutter over the sand.

In the scientific expedition sent by the French govern-

ment for the purpose of exploring the Morea, this

animal came under the especial notice of the naturalists

attached to the party. " Tliey found it," says M.

Bibron, " at Delos as well as at Myconia. In this

latter island especially, it is prodigiously common, and

is found upon the little walls of dry stone with which

the fields are surrounded. It retires into the crevices

amongst the rough stones at the least noise. It is

suflicient, in order to take it, to lift the stones ; then it

assumes a grotesquely-menacing posture, pufling and

blowing, and opening a large but inoffensive throat.

It is reckoned venomous ; but, in spite of this, tlie

children are every day handling them, and killing them

with perfect impunity. Their colour enables them to

be easily confounded mih the rocks, stones, and grayish

dust amidst which they live ; the quickness of their

movements alone calling attention to them. They

leap with great nimbleness. The greater number of

adult individuals are covered, or rather powdered, with

whitish, mealy spots, which give them a leprous look,

which, however, disappears when the animals are

placed in spirits." In Egypt, according to Belon and

some other authors, the people in the neighbourhood

of the pyramids and the tombs of the Thebais collect

with care the excrements of this animal for phar-

maceutical purposes. In olden times this substance,

known under the names of Cordylca, Crocodiled, and

Stercus Lacerti, was used in Europe as a cosmetic, and

is still sometimes employed by the Turks even at the

present day. The Mahommedans have a particular

dislike to this poor little creature. They pursue it and

kill it whenever they meet with it, because, they say,

it mocks them, by lowering its head in the same

manner as they themselves do when engaged in tlicir

devotions 1

In this terrestrial group of the Agamas arc several

species which are not I'emarkable for tlieir beauty :

—

THE MOLOCH {Moloch horridiix), for instance, is an

uncouth and horrid-looking creature from Western

Australia. The body of tliis extraordinary reptile is

covered from head to extremity of tail wilb numoroua
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spines. . It is of a depressed form ; the head is small

and furnished with two or three very large spines over

the eyebrows. "/fhe external appearance of this

lizard," says Dr. Gray, who first made it known, " is

the most ferocious ot-auy that I know, the horns of the

head and themimeions spines on the body giving it a

most formidable aspect." " I have named this genus,"

.5he adds,-"irura- its appearance, after 'Moloch, horrid

king.' " J^heseanimalsare highly coloured, especially

on the underiawl'aces, wliich are covered with black-

edged dari red spots. We do not know their habits,

but they «re harmless enough:

Tribe III.—DENDKOSAURA-

The third^trfbe of Thic^tongugd Lizards, and the

last of the Silurian 5eptiles,^slhat of the Tree Lizards

(Dendrosaura).* In this tribcth&rscales of the belly,

sides, and back are granular merely, and disposed in

circular bands. The toes are five in number on each

foot, and disposed in two groups, which are opposed to

each other, and admirably adapted for grasping the

branches of trees, &c.

This tribe contains only one family, that of the

CiUMELEO.NS {ChameleonidcB) ; and this family consists

of only one genus {Chameleo),-\ and eighteen species.

They are all natives of the Old World, being confined

to Africa and Asia, though one of them has become
naturalized in Southern Europe.

The Chameleons are truly singular animals, whether

we regard their internal or their external structure.

They ditfer so much from all other Saurians, that

Dumeril and Bibron place tlie family in a section

by themselves between the crocodiles and lizards.

" These animals," say these authors, " have such a

bizarre structure, and so different from that of all

other reptiles, that it is almost necessary to separate

them from the rest of the Saurians. It is with difficulty

we can observe even the slightest analogy between any

6[)ecies of Chameleon and any other lizard, whether
we look at the granular and variable disposition of the

integuments, or at the arrangement of the different

portions of the skeleton. In fact, none of them have
the slightest relation, either in the form and move-
ments of the tongue, or in the structure and mode of

articulation of the limbs, or, lastly, in the conforma-
tion and uses of the tail." In Dr. Gray's arrange-

ment, however, they close tlie series of the Lizards,

and this seems to be their true position. The essential

characters which separate the Chameleons from all the

ctlier families of the Saurians are three :— 1st. The
existence of a cyclindrical, worm-like, very long tongue,

which is terminated by a smooth, fleshy tubercle, lubri-

cated by a viscid s;iliva. 2nd. Their having their five

toes, in each foot, connected together as far as their

last joint, but divided into two unequal sets, three in

one and two m the other. 3rd. Their body being
compressed, covered with a shagreened skin, and their

tail being conical and prehensile.

* From the two Greek words, deiulron (3i»S{».), a tree, and
aaura (ato'^oi^, a lizard.

t From the Greek word chamailcon (x'^.fLxiXim), a little
lioii.

The integuments of the Chameleons are destitute of

true scales; the skin is rugose, tubercular, and finely

shagreened by unequal projecting granules, which are

distributed in symmetrical groups. It appears very

loose, adhering seemingly to the muscles only on the

head, back, the free extremity of the tail, and the feet.

Besides this, throughout its w-hole extent, numerous

vacancies or free spaces are left, into which the air

froqj the lungs can penetrate, so as to inflate it. In

this skin there exist two layers—1st. A mucous tissue

variously coloured by a pigment which appears to be

gifted with a peculiar chromatic property; and 2iid.

A true transparent epidermis which forms a continued

layer, and moulds itself most exactly upon all the

inequalities of the surface. The body is compressed or

flattened sidewise, from right to left, and surmounted

on the back by a projecting sharp ridge, a similar one

being seen also in some species along the belly. Their

legs are slender, elevated, and much longer in propor-

tion than those of any other reptile, so that they can

raise the body so high, that their belly never rests upon

the surfaces upon which they walk or climb. The
tail is rather long, of a conical shape, and like that

organ in some of the monkey tiibe is prehensile ; that

is, capable of twisting itself round, and grasping the

various substances upon which they move. The struc-

ture of this organ and that of their feet renders those

animals truly arboreal in their habits. The toes, as

we have mentioned above, are divided into two sets,

three on one side and two on the other, aiid these are

disposed inversely; that is, the set containing two toes

is placed externally on the fore feet, and the set con-

taining three is placed externally on the hind feet.

These two parcels of toes are opposed to each other,

and thus form regular pincers, by means of which they

can firmly grasp and retain hold of the branches of trees,

upon which they live. The head of the Chameleons is

very large and generally more or less strong!}' ridged,

and the neck is so short that the head appears to rest

upon the shoulders. There is no external ear apparent,

these organs being hidden under the skin. The orbits

are very largo, and the eyes are particularly prominent,

the globe being in a great measure situated outside

the cavity. The whole of this organ is covered with a

single eyelid, which is a contimiity of the skin of the

head, and is pierced with a small dilatable hole in the

centre, forming, in fact, a true external pupil, which

the animal can dilate or close at will. It can even

vary the shape of the opening, for we see it sometimes

become transverse or vertical. From the peculiar

arrangement of the nerves and muscles, each of the

eyes can move independent of the other. They can

move in different directions, one upwards, the other

downwards ; the one forwards, the other backwards

;

and in aU sorts of ways, without the head undergoing

any change of position. " You cannot tell," says Mr.

Gosse, " whether the creature is looking at you or not

;

he seems to be taking what may be called a general

vieio of things ; looking at nothing particular, or

rather, to save time, looking at several things at once.

Perhaps both eyes are gazing tqiwards at your face ; a

leaf quivers behind his head, and in a moment one eye

turns round towards the object, while the other retains
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its upward gaze
;
presently a fly appears, one eye

rapidly and interestedly follows all its movements,

while the other leisurely glances hither and thither, or

remains steady. Accustomed as we are to see in

almost all animals the two eyes move in unison, this

want of S3'nipathy produces an eiJect most singular and

even ludicrous." The Chameleons have a very large

mouth. When shut, it is closed so exactly that we
can scarcely distinguish the line which indicates the

separation of the jaws, though in reality it is deeply

cleft. The teeth are sharp-cutting, with three lohes,

forming a single line or series upon the sharp edge of

each jaw. There are none on the palate. The tongue,

however, is the most extraordinarj' organ in the body,

and indeed, as a piece of meclianism, is unique. In a

state of repose, and when contained in the mouth, it

forms a round fleshy tubercle, white and solid, about

ten lines long, three in breadth, a little flattened at its

extremity, and lubricated with a glutinous secretion.

When, however, it wishes to catch its prey, or to

quench its thirst with a drop of water, it can launch

it out from its mouth with extreme rapidity, and to

a distance as great at least as the length of its whole

body. When thus protruded, we then see that nine-

tenths of its extent consist of a flesliy tube which is

hollow, and possessed of such great contractility that

it can be withdrawn with great celerity into the mouth
again, folding in upon itself, somewhat in the way a

pocket telescope is shut up. This motion is performed

without making the slightest noise, and in the twinkling

of an eye, without any change in the position of any
other part of the body. Some portions of the internal

structure of these animals, are no less singular than

those of the external characters just mentioned. The
lungs, for instance, deserve a moment's consideration.

When empty, they sink down below the heart, like

two small fleshy masses ; but as soon as air penetrates

them, the}' swell out so much that they cover the

wliole of the intestines, and are too voluminous to be
contained even within the abdominal cavity. They
are divided into seven or eight lobes or appendages on

each side, which terminate in points, and these pene^

trate into the various parts of the abdominal cavity,

and into the hollows or vacant places already mentioned
in the skin under the muscles. Tliey thus appear to

be more or less directly connected with that remark-

able property these animals possess of changing tlie

colour of their skin. This propert}', as we have seen,

in treating of the Agamas (page 29), is not peculiar

to the Chameleons ; and besides, though celebrated in

fable and in poetry for this faculty, it would appear

to be much exaggerated. The commonly received

opinion upon the subject is, that the Chameleon
assumes the colour of any object upon which it is

placed, or which may be presented to it.

Mr. Martin informs us that numerous living speci-

mens of the Chameleon had come under his observa-

tion. " To say what is the natural colour of the

Chameleon is rather difficult; that which was most
permanent in the animals we have seen was a dull

j'ellowish, tinged with a livid hue ; the latter pre-

vailing more especially on the limbs. Sometimes,

however, the universal colour was a straw-yellow.

Vol,. II.

AVhen the animals were teased or irritated, the lungs

seemed to empty themselves, the sides collapsed, every

rib became visible, and the colour changed to dark

livid. When in good health, and enjoying the warmth
of the sun to which these animals are very partial,

delighting to bask for hours iri the genial rays, the

yellow of the skin became changed into a delicate

green ; but not always so, for sometimes the skin

appeared spotted with yellow upon a dull greenish-

gray, and at other times marbled with olive and straw

colour. The changes were in general instantaneous,

especially from a light to a dark tint; at other times

the transition was more slow ; and this was the case,

as it appeared to us, when the skin became marbled or

mottled. As night came on the tints became more
dull, and the general hue was frequently a dusky

olive or a dark grayish-brown, not unfrequently tinged

with blue." Several observers have noticed the curious

fact that sometimes only one side of the animal changed

colour. Mr. Slight, in a short account of two Chame-
leons which lived for some time in his possession, says

that he had often seen one side of a stone colour

and the other a black green. Dr. Weissenbom, who
had for some montlis a Chameleon in his possession, has

also recorded the fact, and attempts to account for it

by tlio efl'ect of involuntary galvanic or nervous cur-

rents, distinct from each other, independent of each

other, and occupying separate halves of the body ; the

remote cause being the way in which the light acts

upon the animal. Another curious circumstance with

regard to the change of colour in this animal, is, that it

never assumes a quite white nor a pure red colour. It

seems also, from some accounts given us, that it has a

strong antipathy to things of a black colour. Forbes,

in the " Oriental Memoirs," tells us that one which he

kept, uniformly avoided a black board which was hung
up in the chamber; and what is more remarkable, when
it was forcibly brought before the black board it trem-

bled violently and assumed a black colour. Various

theories have been promulgated to account for this

phenomenon, the change of colour. M. Milne Edwards
states that there exist in the skin two layers of colour

called pigment. The deeper-seated is of a deep green

or violet-red colour, while the superficial layer is of a

grayish hue. The deep-seated pigment is contained

in branched cavities, and is movable. Sometimes

these two appear blended together, while at others,

one entirely conceals the other ; and thus by their

partial accumulation and var3nng proportions, the

changes of colour are produced. In addition to this,

Dr. Weissenborn believes that these pigments must

possess of themselves the faculty of changing their

hues, as no mechanical mixture, he says, of two given

colours could produce those various tints which the

skin of the Chameleon exhibits at different times.

THE COMMOlf CHAMELEON iChanieleo vulgaris) is

a native of India and Africa. It occurs in Egj'pt and

in Northern Africa, and is the species which lias been

naturalized in Southern Europe. It has thus, above

all others, afibrded opportunities for observation when

alive. It is represented with its tongue laundied out,

in Plate 3, fig. 2, and Plate 8, fig. 4. This Chameleon

was well known to the ancients, who believed it hved
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upon air. They bad observed its variatiou in form,

according as its lungs were distended or not with air,

and were familiar with its faculty of changing colour.

These peculiarities were highly exaggerated by the

early writers ; and tlie fictions invented by them were

still further embellished by the poets, who made the

poor creature the emblem of hypocrisy and incon-

stancy. It is a dull, slow animal, languid and heavy

in its movements, often remaining in the same posi-

tion for hours together, basking motionless in the rays

of the sun. In their natural state they live entirely

amongst the branches of trees, and their mode of

progression is ludicrous in the extreme. Thej' can

neither walk on a plane surface nor swim ; but, from

the structure of their pincer-like feet and their prehen-

sile tail (which serves them as a fifth limb), they are

able to cling to the boughs with great tenacity. When
a chameleon wishes to change its position, it begins by
separating the two sets of toes of one of the fore legs ; it

then bends the fore arm, raises it, and carries it slowly

forwards. For a short time this foot remains suspended,

as if the creature felt a degree of uncertainty as to the

point to which to guide it, groping about with it in all

directions, in order to meet with some object upon which

to rest. When it has found this, it appears as if it

wished to ascertam the solidity of its resting-place ; and
it is only when satisfied upon that subject, that the two

sets of toes lay hold of it and take a firm grasp. Imme-
diately after this, the hind foot on the opposite side

begins to execute a similar manoeuvre. Then the other

fore foot unfolds its pinCer-like toes, cautiously moves
forward, and is soon succeeded by the opposite hinder

extremity. Then, but not tdl then, the tail begins to

untwist ilself from its coil round the substance it had
previously seized to support itself, and follows the move
made by the other members. So they progress with

great slowness and regularity, preserving all the time

a ridiculous look of afl'octed gravity. The only part of

the animal which moves with quickness is its tongue.

The food of the Chameleons consists of insects and
their larviE, &o ; and they will remain motionless,

perched upon a branch, watching for hours their uncon-
scious prey. Tlie moment it stirs, the tongue is darted

at it ; the insect is caught and swallowed in an instant.

Mr. Slight fed his pets upon cockroaches. " I was

accustomed," he saj's, " to put six or seven in a shallow

tin vessel, and to place the Chameleon on its edge, its

head projecting over the brim, to which its forceps were

generally so firmly attached that it was often difficult

to remove them. After making a circuit round some
portion of the circle, the animal would distend the pouch

beneath the jaws, expanding them two or three times

in a trifling degree ; and, stretching forwards its body

on the fore legs, it would suddenly dart out its tongue

with such force as to make a very sensible ring or noise

on the opposite side of the tin ; would catch the beetle

or roach on the trumpet-shaped extremity of the tongue,

which was retracted as quick as lightning, and [masti-

cation and] deglutition followed." These individuals

observed by Mr. Slight, did not feed more than once

in three or four days. Like the rest of the Lizard

tribe, they can, indeed, enihire a long-continued absti-

nence, apparently without injury. Hasselquist kept one

twenty-four days, without giving it the slightest chance

of getting any food. It gradually, however, he says,

began to get thin ; it would fall back when it was

climbing in its cage, and at the end of that period an

accident put an end to its life. Mr. Martin, however,

tells us that he has known individuals live for months

without eating. The female deposits her eggs in holes

made by her in the ground ; she then covers them with

earth, which she scratclies up with her feet as cats

do when they cover their faeces, and over all places a

layer of dry leaves. The eggs are often as many as

thirty, and are round, with a calcareous shell, white,

spotless, and very porous. The male is distinguished

from the female by the base of the tail being thickened.

Out of the eighteen species enumerated, seven are

natives of Madagascar.

THE FORK-NOSED CHAMELEON [Chameleo Hfurnts),

is singular from the shape of the head. The crown

is flat; but the muzzle is prolonged into two distinct

branches, which are compressed, strait, and deutated

along the upper and under margins. The object of

this strange formation is unknown, as the animal has

not been much observed in its native haunts.

Okder II.—serpents (Ophidia).

The passage from the Lizards to the Serpents is by
a succession of very gradual modifications of develop-

ment. In general form, as we have seen in treating of

the former animals, some of the species approach very
nearly to that of the latter—such as the BHnd-worm
{Angids fragilis), &c.—so much so, indeed, that some
authors have considered Lizards and Serpents as con-
stituting only one order. Serpents difler, however, in

some important respects; and all zoologists are now
agreed in forming them into a distinct order.

Serpents are reptiles clothed in a scaly skin ; the
body being always long and nearly cylindrical, though
more or less produced into a point behind. The head
is continuous with the body, there being nothing like a

neck visible. Certain species have the body and tail

very slender and nearly filiform ; this is especially the

case with those which inhabit trees. Others, like the

Vipers, &c., have a short tail. In the Boas and Pythons

this part of the body is prehensile ; and in the water-

snakes it is more or less flattened, so as to act some-

what like a fin. None of the serpents have any crest,

cither on the back or tail, such as we see in many of

the Lizard order. The skin in many species is suscep-

tible of a certain degree of extension ; and the parti-

cular disposition and arrangement of the scales, which

cover it and the head, form good characters for assisting

in forming genera and species. Serpents change their

skin pretty often, an operation which is generally known
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liy the term slougliing. It comes off in a single piece

from tlie head to the tail, without tearing in any part

;

and after it has been thrown off it preserves all the

external characters so well, that a person may recognize,

by finding the skin, the species of serpent to which it

had belonged. The eyes have no true eyelids, but are

covered by the common skin, which is perfectly pellucid.

They have no visible external ear, and their nostrils are

situated on the side of the front part of the muzzle.

Serpents have a very capacious and very dilatable

raouth. This arises from the very peculiar disposition

nf the bones of the jaws and the muscles which move
tliem. The bones forming the jaws and the face are

all loose and disunited, being connected only by skin

and ligaments. The upper jaw is in two pieces, is sus-

pended, as it were, distinct from the cranium, and acts

Bubordinately to the movements of the lower jaw. The
lower jaw is also in two pieces, and consists of two dis-

tinct lateral branches, each branch being, in fact, itself

made up of two portions, uin'ted by a loose kind of

suture. Instead of being secured by firm joints to the

skuU, the lower jaw is attached on each side by a lax

joint to a movable bone, called the tympanic portion of

the temporal bone. This joint admits of a natural kind

of dislocation, so that it gives way in the act of swal-

lowing, and recovers its position when the prey is

swallowed. From this mobility of the jaws and bones

of the face, the mouth is rendered capable of being

very much increased in size; and the animal is enabled

to take into it the bodies of animals of a large size.

The tongue of these reptiles is long and very movable,

and is capable of being withdrawn into a sort of sheath

at its base. It is slender, tapering, and forked at tlie

tip. This forked nature of the tongue gives it some-

what of a malignant appearance, and accordingly, by

the ignorant, it is looked upon as a deadl}- weapon, and

called the dart. Shakspeare has embodied this idea in

several passages of his immortal works. Thus King
Lear, telhng of the wrongs sustained by him from his

daughter Goneril, is made to say—

•

" Slie has abated me of half my train
;

Looked blacl\ upon me; struck lue vuth her tongtte^

Most serjjent-liks, upon the verj' heart."

Again, in the " Midsummer Night's Dream," Hermia,

reproaching Demetrius for the supposed murder of

Lysander, says

—

" And hast thou killed him sleeping ? brave touch

!

Could not a worm, an adder, do so much ?

An adder did it ; for with dotihler tongue

Than thine, thou serpent, never adder stuvg /"'

This double tongue, however, possesses no hurtful pro-

perty. It forms, in foot, the chief organ of touch
;

appears rather destined to seize aliments than to per-

ceive savours; and evidently serves more for assisting

the animal to swallow, than for tasting its food. The
teeth of serpents are numerous, and are inserted upon
all the bones of the mouth, as well as the two jaws.

The number and proportion vary, and they form good
characters for distinguishing genera and species.

Serpents, indeed, are generally divided into two
groups, the poisonous and harmless; the chief, and
sometimes almost only perceptible difference between

them, consisting in the structure of their teeth. In the

latter group, the harmless or Colubrine serpents, the

teeth are disposed in two rows in the upper jaw, and

a single row in the lower. They are sharp-pointed,

regularly inclined backwards, so that the hand may be

passed down over them with impunity, but not drawn

back ; for then they pierce the skin immediately.

Hence while they offer no impediment to the passage

of food, they securely detain the struggling victim. In

the poisonous or Viperine serpents, on the contrary,

there is only a single tooth on each side of the upper

jaw, properly speaking ; these are the poison fangs, the

otlier teeth being placed in a single row on the bones

of the palate. The lower jaw is only partially furnished

with teeth. The poison fangs are thus decribed by Mr.

Waterton :
—" They are invariably on the upper jaw,

but they are not fixed on the bone. They are always

curved downwards like the blade of a scythe. There

is a little opening on the convex part near the point.

From this opening to the point, which is as sharp as

a needle, the fang is quite solid, but hollow from it to

the root. This point may aptly be styled the pioneer

of death, as it makes the wound into which the poison

of the irritated serpent flows through the hollow part of

the fang. It is the fatal weapon which causes a snake

to be so much dreaded, and condemns the whole race

to universal detestation ; although, in fact, not one

snake in ten has been armed by nature with the deadly

fang. When not in readiness to inflict a wound, these

two poison fangs resume a recumbent position, so as

not to interfere with the action of the ordinary teeth,

which are firmly fixed and are very small, and most

admirably formed to seize their prey, and to send it

down into the stomach." * The glands which secrete

the poison are found on the sides of each branch of the

upper jaw behind the orbit, and almost below the skin.

Two muscles destined to raise the fangs, traverse them

from back to front, one outwards, the other underneath,

so that they cannot act without compressing the gland

and impelling the poison into its excretory canal, which

conducts it to the base of the fangs, where it penetrates

by a cleft which prevails throughout their whole extent,

and opens toward the point obliijuely, " like the cut

of a pen."

When the irritated animal bites its victim, these fangs

are raised upright by means of the mobility of the jaw-

bones. They never strike their prey more than once
;

should they miss their aim they withdraw themselves

for a time. " Armed with a poison fing," says Jlr.

Waterton, " the snake at one single stroke (never

repeated, as far as I could see) avenges itself on the

imfortunato animal which has trodden upon it, or has

put it in bodily fear by disturbing its repose." The
nature of these poison fangs, and the situation of the

gland which secretes the venom, seem to have been

known to the Jews at a very early period. David in

his prayer to be delivered from Saul and Doeg, in the

140th Psalm, says— '• Deliver me, Lord, from the

• This description of the poison fangs applies chiefly to the

]>re-eniinently venomous or Viperine group, as for instance, the

rattlesnake, &c. In the poisonous serpents belonging toths
Colubrine Kroup, as the cobra de capello, &c.. the poison

I'angs arc fixed, and are not movable. Sec

—

Cobra.
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evil man: preserve me from the violent man; which

imagine mischiefs in their heart ; they have sharpened

their tongues like a serpent; adders^ poison is under

their lips.'' As Kitto observes, " the usage of the

Hebrew language renders it by no means improbable

that the/a»i^ itself is called Lashon, "the tongue," in

the present text ; and a serpent might then be said to

sharpen its tongue, when, in preparing to strike, it pro-

truded its fangs. The situation of the poison, which is

in a manner behind the upper lip, gives great propriety

to the expression, " adders' poison is under their lips."

It would appear, on good authority that this poison

retains its power for some time after the death of

the serpent; M. Dumeril says, even after it has been

for some time preserved in spirits. It is necessary,

therefore, he adds, to be extremely cautious in hand-

ling or examining specimens whicli have been so pre-

served. Wonderful stories to this elleot have been

told, but Dr. Cloquet in a paper communicated to the

Philosophical Society of Paris in 1827, relates some
experiments made b}' Dr. Emmanuel Rousseau, demon-
strator of anatomy at the Jardin du Roi, who had at

his disposal a rattlesnake which had been dead for two
days, and who found that even in the colder climate of

Fi-ance, the poison retained its power though the snake

was dead. A pigeon was procured, its pectoral muscles

were pierced by the poison fang being inserted by
force, and the poor bird died within a very short period

indeed. From a variety of experiments made on the

nature of this poison, it appears, according to Schlegel

and others, to be neither acid nor alkaline. That of

the viper, which has been most observed, was found

not to redden tlie tincture of turnsol, or turn greoi the

syrup of violets.* However fatal the poison of ser-

pents is when introduced into the system, it is perfectly

harmless when taken into the stomach. This was
well-known to the ancients ; the celebrated Roman
physician, Celsus, was well aware of it, and Lucan in

his " Pharsalia" makes Cato expound tlie same truth

to the soldiers under his command

—

* And now with fiercer lieat the desert glows,
And mid-day gloamings aggravate their woes.
When, lo ! a spring amid tlie sandy plain

Shows its clear mouth to cheer the fainting train.

But round the guarded hank in thicli array.

Dire aspics roll'd their congregated way.
And thirsting in the midst, the Dipsas lay.

Black horror seized their veins, and at the view,
Back from the fount tlie troops recoiling flevv.

When wise above the crowd, by cares unquelled.
Their awful leader thus their dread dispell'd;

Let not vain terrors thus your minds enslave.
Nor dream the serpent brood can taint the wave :

Urged by the fatal fang, their poison kills,

But mixes harmless with the bubbling rills.

Dauntless he spoke, and bending as he stood,
Drank with cool courage the suspected flood."

A\1ien we observe the motion of serpents, we see

that to them eminently applies the terra Reptiles, their

mode of progression being truly reptation, or creeping.

Many mistakes, however, are made with regard to

* Dr. ITarlan on the other hand asserts, from direct experi-
ments, that the poison from the rattlesnake, when tested with
litmus paper, invariably displayed acid properties ; and Dr. Can-
tor found the poison of no fewer than seven different species,
in all his experiments, to redden litmus paper.

their method of moving along the ground, especially

by artists. ' Mr. Waterton very justly remarks upon
this subject— " All snakes in gliding onwards take a

motion from right to left, or vice vei'sci, but never up
and down ; the whole extent of the body being in con-

tact with the ground, saving the head which is some-
what elevated. This is equally observable on land

and in water. Thus when we see a snake represented

in an up and down attitude we know at once that the

artist is to blame."

The vertehrcE, or bones of the spinal column, are very

numerous, amounting in some species to more than

three hundred ; and are united to each other by a ball-

and-socket joint, the head of each separate bone being

received into a deep cuplike cavity of the one suc-

ceeding it. This mode of articulation allows of great

mobility, each joint, separately, possessing a considerable

degree of motion ; and all, united, giving the body very

great flexibility. With the exception of the first two

or three next the head, all the vertebra;—tliose of the

tail not included—give origin to two ribs, one on each

side. These ribs form a great portion of a circle, so as

to embrace nearly the whole circumference of the body,

and are the real and efficient organs ot locomotion,

Serpents can glide along with considerable velocity, and
it is generally said and believed, that they can spring

vigorously and dart tlieir body to a great distance.

Stories are told of their springing at a single bound
over the head of a man riding on horseback.* When
tliey repose upou the ground, they generally form

with their body several circles placed one above another,

or around the others surmounted by the head. The
body is thus coiled up by the contraction of tlie muscles

of one side ; and it is by the sudden relaxation of these

muscles, and the violent and instantaneous action of the

muscles of the other side uncoiling tlicm, that the pro-

pulsion of the body is accomplished. This motion is

compared to that of a spiral spring, the coils of which

are distinct. These being pressed upon the table till

they close, and suddenly released, the whole body ol

the spring is at once propelled forwards. From the

structure of the vertebral column and ribs, however, as

described above, we have great doubts whether any

serpent has the power of raising the whole of its bodj'

at any lime by a sudden bound, from the ground upon

which it rested. When a serpent prepares to attack

its prey, or any animal which has suddenly roused or

irritated it, it raises its head and part of its body erect,

and when it strikes, it darts forward merely that part

which is not resting upon the soil.f The sensibility

of serpents is, like that of other re])tiles, very obtuse
;

and in winter they pass a long period of it in a state of

complete lethargy. Their irritability, however, is very

great ; their heart will still pulsate for a long time after

it has been plucked out, and they will open and shut

* Poets have often made allusions to this pretended power
of serpents. Montgomery says

—

" Anon he flew

Straight as an arrow shot from his own rings.

And struck his victim, shrieking ere it went
Down his strain'd tliroat, that open sepulchre."

f Azara, an accurate observer, in treating of the serpents of

Paraguay, observes— '* In order to seize their prey, they employ

no other means than address and surprise. They approach il

by slow degrees, because tliey never leap.''
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their mouth after the head has been separated from tlie

body for several hours. The sense of hearing does not

appear to be very fine, and the sense of smelling seems

to be very incomplete also ; whilst that of taste is still

feebler, and less developed than that of smell. The
sense of touch exists all over the body, but appears to

be blunted by the scales, and by the homy epidermis

wliioh embraces them in all parts. Their muscular

power is very great. The Boa constrictor for example,

by twining itself round them, can suffocate the largest

quadrupeds between its folds.

The growth of serpents is rather slow, but they

sometimes attain a very great size. There are some
species which in time acquire a length of thirty or forty

feet. Adanson mentions one in Senegal which was nearly

fifty feet long and two and a half in diameter; and Mr.

Waterton tells us, that a Spaniard in Angostura, the

capital of the Orinoco, showed him part of a serpent's

skin, which, judging from its amazing thickness, could

not have been less than seventy feet in length. An
immense serpent is recorded in ancient history, which

was said to have occupied a situation on the banks of the

1 iver Begrada, between Utica and Carthage. Many of

the soldiers, then under the command of Regulus, were

said to have been destroyed by it, whilst going to the

river for the purpose of procuring water. No ordinarv

weapons could produce any effect upon the huge mon-
ster, and Regulus was obliged, according to the state-

ment of Valerius Maximus, to use the military machines

then employed for throwing large stones. A ponderous

stone at length laid him low, and his skin which the

commander took with him to Rome, is asserted to have

measured one himdred and twenty-three feet in length !

The food of serpents consists of living flesh. The smaller

mammalia, birds, and frogs constitute their usual food;

but in default of such prey, they will content themselves

with the eggs of birds and tishes, insects and mollusca.

By far the greater number of them attack their prey

while alive, and although deprived of limbs, they easily

make themselves master of them. Their food is swal-

lowed entire. The oesophagus or gullet is very dilatable,

and this, along with the capacious mouth and mobile

jaws, enables these reptiles to swallow animals of much
larger diameter than themselves. The common snake

of this country will swallow frogs, rats, and mice, whose

bodies much exceed their own in size ; and the Pythons

and Boas of warmer climates will engulf within their

capacious throat deer, goats, and even, it is said, small

oxen. One repast will suflice them for many weeks
;

and we have evidence to show that adders and vipers

can be kept six months without any aliment whatever,

and without losing a particle of their energy and

activity.

The generality of serpents are oviparous, though

there are some, like our common viper, which bring

forth their young alive. The eggs are arranged in two

ovaries in the form of chaplets, to the number of fifteen

or twenty, and not agglomerated in a mass. They are

rounded, ovoid, and enveloped by a soft membrane, not

porous, and slightly encrusted with a calcareous shell.

The yolk is orange-coloured and oily. Hot-beds, heaps

of manure, and similar places, are generally chosen by
the female, in which to deposit them ; but the larger

kinds, as the Pythons, have been observed to surround

them with their folds, and thus cause them to undergo

a kind of hatching. They often take care of their

young in early age, and some are said to have been
seen to receive their famil}' into their oesophagus at the

moment of danger, and eject them again as soon as the

alarm was over.

Serpents are spread all over the warm and temperate

parts of the globe; but, like other reptiles, they are

larger and more numerous in hot countries. A small

number are circumscribed within narrow limits. Rattle-

snakes for instance are peculiar to North America

;

Boas are almost confined to South America; and
Pythons to the torrid climes of the Old World. Some
prefer wooded countries for their habitation, some livfe

in marshy places, while others are only found in dry

sandy plains; and others still are aquatic in their habits,

living in the sea, and being seldom seen except far from

land. The most exaggerated notions prevail with

regard to the numbers of serpents in hot climates, and

especially the numbers of poisonous species. Modern
travellers, however, unite in ridiculing the terrors thus

inspired b}' such ideas. Mr. Waterton, as far as regards

the New World, says upon this subject :—When we
consider the immense extent of tropical America, and

view its endless woods, we are forced to admit that

snakes are comparatively few. I have seen more

monkeys in one day, than I have found snakes during

my entire sojourn in the forests. I have been for weeks

together in the swamps of the river Orinoco, barefooted

and up to the knees in water ; but as for snakes, I

seldom, saw them." Dr. Davy, m his " Interior of

Ceylon," thus speaks as regards a portion of the Old

World :—" It is commonly supposed that Ceylon

abounds in snakes, that they are very dangerous, and

that they cannot be too carefully avoided. All this is

'

greatly exaggerated. Where the fears are much con-

cerned, the reason is generally weak ; and snakes from

time immemorial—indeed in all ages and countries

—

have been objects of aversion and dread, and subjects

for superstition and fable. Snakes are neither numerous

in Ceylon, nor much to be apprehended. Those who
have most experience have the greatest confidence ; the

old sportsman, hi pursuit of game, phmges into the

wildest jungle without dread or apprehension, whilst

the newly-arrived Eurojiean does not cross a lawn but

with fear, almost amounting to trembling, of snakes in

the grass. The latter is terrified by his imagination—
the former is fearless from the knowledge of his security.

One of the best and keenest sportsmen in the island,

who has lived several years in the Mcgam-pattoo, a

district almost deserted by man and extremely infested

with wild animals, has assured me, that in all his

rambles and excursions he has never met with a

poisonous snake. My object in making these remarks

is to endeavour to remove senselesa horrors, which

apprehension of snakes in Ceylon too often gives rise

to, and which if not opposed or subdued detract more

from the comfort and happiness of life than can well

be imagined, excepting by those in whose mind is still

impressed the memory of the miseries produced in

childhood by the dread of hobgoblins." Fortunately

for man, only a small proportion of the known species
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of serpents possess the property of secreting a poisonous

liquid. Out of tlie twenty dilferent species found by

Dr. Davy in Ceylon, only four were really poisonous.

Multitudes are harmless, at least as far man is con-

cerned, and many are as beautiful in their colouring as

graceful in their forms ; still, few or none are favourites.

It is well, however, to remember, that serpents very

seldom attack man without provocation ; on the con-

trary, as all people who have been in hot climates

know, they usually appear to dread his presence.

Although cunning, they are timid and fearful. The

common snake of England, for instance, may be domes-

ticated, and the coial snake of Florida, which is very

beautiful and gentle, is often kept tame, and allowed

by the women to entwine itself round their necks as a

necklace. It is gratifying to find from travellers and

others who have seen serpents in their native abodes,

that their fear of these reptiles diminished as they

became better acquainted with them, and found from

e.xperience how safe they were in cotmtrios which their

fears had previously depicted as almost uninhabitable.

But thougli we have thus attempted to do away

with the exaggerated notions of the immense numbers

of serpents, and tried to lessen the too great fear and

horror entertained by people in general against them,

we by no means wish to make light of the formidable

nature of the weipons of defence and offence carried

by the poisonous Bpeeies, or the fotal and deadly effects

produced by them. Instances of death in the human
subject from the bite of snakes, even in this cold cli-

mate, are too numerous and too well authenticated to

be lightly treated.

Many persons have attempted to express in a clear

manner the characters by means of which we might be

able to distinguisli venomous serpents from those which

are not so, but they have not succeeded. Mr. Martin

says " that there is something more than usually repul-

sive in the aspect of poisonous serpents. Their thick

broad head, their wide jaws, armed with horrible poison

fangs, together with their brilliant eyes, give them a

ferocious expression ; and man and beast instinctively

recoil from their presence." The eyes of all serpents

are brilliant, the mouth in all is wide when opened,

and it is only when the jaws of poisonous snakes are

extended that the fangs can be seen. There remains,

therefore, of this definition, only the thick broad head

which can be of use in distinguishing them; and though

this is correct in the case of the Viperine serpents, it is

a character which cannot be depended upon in all the

poisonous species, as the Cobra de capello and many
others iu form and general characters belong to the

Colubrine group, or those which are for the most part

harmless. We will enlarge, however, a little more upon

the characters which mark the eminently poisonous

or Viperine serpents when we come to treat of them
more particularly. Serpents are said to possess a

peculiar power of fascinating their intended victims,

so that their prey is literally drawn into their mouths.

According to some authors and travellers, who assert

they have witnessed the fact, we are assured that,

being fixedly regarded by a serpent hissing, and dart-

ing its forked tongue out of its mouth, squirrels and
birds arc constrained, as it were, to fall from the sum-

mit of the trees into the mouth of the reptile, which

immediately swallows them up. Hares, rats, frogs,

and other animals, seem to be petrified by terror ; and

far from attempting to fly, will precipitate themselves

upon the fate that awaits them. Even when they are

at a sufficient distance to escape, they are paralyzed

by the sight of their dreaded foe, and deprived of all

their faculties in a manner that appears wholly super-

natural. Much has been written upon this subject,

and many arguments have been used both for and

against. Mr. Waterton, already quoted, does not

believe in the fascinating power of serpents. " I am
not a believer," he says, "in the evil eye of snakes.

Their e3'es are very beautiful, and no doubt they woidd

be much admired did the beholder lay aside his pre-

judices, and consider that the snake before him has

no intention to create alarm, nor to meditate a work

of mischief." Sir Andrew Smith, on the contrary,

speaking of this power in some of the snakes in South

Africa, observes—" Whatever may be said in ridicule

of fascination, it is nevertheless true that birds, and

even quadrupeds, are, under certain circumstances,

unable to retire from the presence of their enemies

;

and, what is still more extraordinary, unable to resist

the propensity to advance from a situation of actual

safety into one of the most imminent danger. This I

have often seen exemplified in the case of birds and

snakes." The subject is still involved in a considerable

degree of obscurity. The most probable explanation

of the fact, however, is, that in the case of squirrels,

rats, &c., fear of their known and dreaded enemy
deprives them of all energy ; they are unable to escape,

and thus fall easy victims. In the case of birds, in all

probability, it is the instinctive desire, natural in them

and strongly developed, of protecting their nests and

young, that leads them into danger. The mother sees

the reptile gliding up the tree, and along the branches,

to where her nest is placed ; she endeavours to oppose

the serpent's progress, and thus exposes herself to the

most imminent hazard ; she will often attack it with

her wing, her beak, or her claws, and venturing thus

too near the creature's mouth, falls a prey to its vora-

city. Kalm, the Swedish traveller and naturalist, says,

in regard to the rattlesnakes of North America, that

the assumed fact of squirrels and birds being fasci-

nated by the gaze of the icptile, and dropping from the

trees into its mouth, may be explained thus :—-The

animals have been wounded by the snake, and have

made their escape to the tree, where they expressed

b}' their cries and emotions the violent action of the

poison left in their blood by the fangs of the reptile.

Becoming enfeebled by the continued action of the

venom, they have hopped and fluttered from branch to

branch, and at last have fallen close to where the ser-

pent lay, who has been following, with inflamed eyes

and eager looks, every motion of the poor creatures,

and then anew darted upon them when nearly deprived

of life and motion. It is commonly believed, and cer-

tainly frequently asserted, that serpents emit from their

bodies a disgusting odour, cspeciallj' after gorging them-

selves with food. When opened after death, some time

after they have had a full meal, the fcetor exhaled from

their body is very great ; but that in a living state
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they should send forth such a foetid emanation as some

authors assert is extremely doubtful. We rather agree

with Mr. Waterton upon this subject, who gives his

opinion thus :
— " The nauseous smell, or fcetor, which

is said by some authors to come from the bodies of

these monster snakes (the large Boas of Guiana), and

to infect the atmosphere, is fabulous. The whimsical

account of it deserves a place on the shelves of a nursery

library. I have never perceived anything of the sort,

although it has been my good fortuue to come in con-

tact with great serpents. Did such a foetor really exist

to the extent which authors have described, other

animals could not live with any comfort under its suf-

focating influence, and it would be a salutary warning

to them that an enemy was in the neighbourhood.

Their precipitous retiring from it would be the means

of starving the serpent to death for want of ordinary

nourishment." Serpents have numerous enemies always

on the look-out for them. They are pursued without

relaxation, Azara tells us, by all kinds of eagles, hawks,

falcons, storks, herons, and by individuals of the same

order to which they belong. In self-defence they have

almost no other resource than their fangs, or concealing

themselves in the holes of mice, armadillos, or other

burrowing animals, or in the pasture ground^ where

the grass is high. The manner in which the secretary

bird, and some others of the rapacious order, attack

serpents, is worthy of observation. As if well aware

of the danger they encounter, the birds approach the

serpent in a sidelong manner, making a shield of one

of their wings, which they half open and allow to fell

on the ground. They try at the same time to strike

with their beak the reptile's head. Succeeding in

this, they are sure to kill them, and then they devour

them.

In all times, and amongst almost all nations, serpents

have fixed the attention of the human race. The great

tempter of mankind assumed the form of a serpent,

and under its guise crept into Paradise. When in

the wilderness the Jews were bitten by "fiery-flying

serpents," Moses made, by command of God, a brazen

serpent, which he placed upon a pole, so that those

who looked upon it might live. In the times of their

idolatry this very brazen serpent, being preserved by
them, became an object of their idolatrous worship

;

"for unto those days," the days of Hezekiah, "the

children of Israel did burn incense unto it." Amongst
the Egyptians, as would appear from some of the bronze

relics in the British Museum, the Cobra de capello was
regarded in some sense as sacred. A serpent was one

of the gods of Babylon ; and in the Hindoo mythology

serpents were regarded as malignant genii which

tenanted the infernal regions. The serpent Python

figured as an important agent amongst the ancient

Greeks. Amongst the Romans tlie serpent was sacred

to .(Esculapius, and he him.self was worshipped under

the form of that reptile. The ancient Mexicans wor-

shipped the Boa, and offered human sacrifices to it

;

and in Africa some of the nations paid similar honours

to a serpent.

Notwithstanding all this respect and adoration, and

in spite of the natural dislike almost all people have

for them, serpents are often used as food. They are

also regarded in many countries as affording aid in

curing some diseases. The Anacondas and other Boas

supply the natives of the countries which they inhabit

with wholesome nourishment. Rattlesnakes are much
sought after in some parts of North America, where

they are considered excellent food ; and vipers are eaten

by many people in the South of France.

The method of dentition, and the structure and dis-

tribution of the scales, form the great characters upon

which the arrangement of serpents is based. In most

popular works they are divided into two large groups,

solely from their possessing venomous fangs, or being

destitute of them. In the arrangement of Reptiles

which we .have adopted, viz., that of the British

Museum, serpents are divided (see p. 5) into two

sub-orders, the Viperine and Colubrine— both of which

groups contain species that are poisonous.

Sub-order I.—VIPERINE SERPENTS (Viperina).

TiiK species of this sub-order are pre-eminently poi-

sonous, and their mischievous nature is indicated by

many external characters. Their general appearance

and physiognomy have something so peculiar in them,

and the impression which their look creates is so vivid,

that they may be for the most part immediately recog-

nized by any one who has ever examined a single

species. Their jaws are generally weak. The under

one is provided with a series of sharp-pointed teeth

;

but the upper jaw is destitute of any, except the mov-
able poison fangs, which have been fully described in

a previous page (p. 35). The bead is extremely broad,

flattened on the crown, and heart-shaped or trigonal.

Instead of being covered with plates, like the Colubrine

snakes, it is clothed in scales similar to those of the

back. Their eyes are small, have a vertical pupil, are

sunk deep in the sides of the head, and are shadowed

by the projecting plates of the eyebrow. The upper

lip is swollen and hangs down, in order to conceal the

long fangs. In form they are heavy and squat, the

body being pretty thick in the middle, somewhat com-

pressed ; the back slightly keeled, covered with rough,

keeled scales ; and the belly broad, convex, and covered

with broad, band-like shields or scuta. The tail is

short, conical, thick, but never blunt at the tip.*

Their manners, habits, and method of living assist

• The differences visible between the poisonous nnd inno-

cuous groups of serpents were known to early observers,

"The viper," says Catesby (meaning by the term viper, the

whole of this sub-order), "hath the neck small, the head broad,

the cheeks extending wide, their scales rough, the body short

and thick in most; is slow of motion, can swell his head

and neck; when irritated, hath the aspect terrible and ugly.

Whereas snakes (the Colubrine species of serpents) have tha

head small, the body long, the scales smooth, are nimble, and

of a harmless aspect.'
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materially likewise in diatiDguishing the Viperine from

all other serpents. Their dull, heavy disposition, their

slow mode of progression, the extreme sluggishness of

all their movements, would naturally render their search

after prey unavailing; but gifted with a tranquil nature,

they calmly wait till chance bring past their retreats

the animals destined for their food. When these

approach, or when they are disturbed by an enemy,

they then display their activity ; they raise erect their

head which was negligently, as it were, elevated while

in a state of repose ; they open their mouth so wide

that the two jaws form an obtuse angle ;
they erect

their fangs ; the body uncoils like a loosened spring

;

and the sei-pent, aiding the sudden assault by resting

upon its tail, darts at a single bound upon its victim,

to inflict the fatal wound. The act is the work of an

instant ; the head, by the sudden and violent contrac-

tion of its flexor muscles, executes, with the rapidity

of lightning, and sometimes (though Mr. Waterton

denies this) reiteratcdly, a movemerit, by which it

plunges its fangs deep into the ilesh of its prey. The

poor creature, feeling the effects almost immediately,

and being unable, in consequence, to make its escape

by flight, falls into the power of its enemy. " We
have reason to believe,'" says Schlcgel, " that this mode

of attack is peculiar to these Ophidians, and that the

other poisonous serpents seize their prey in the same

manner as the non-venomous species ; that is, seizing

it after pursuing it and holding it between their jaws at

the moment of biting it, never letting go their hold,

after making sure of their victim by giving it a mortal

wound. The Viperine serpents, on the contrary, never

keep hold of their prey, after having bitten it ; or, more

correctly speaking, they do not bite at all. It is only

a blow of the head executed with extreme violence,

and almost always seconded by a bound which deter-

mines the direction. The fangs are withdrawn imme-

diately after having given a deep wound, the lower jaw

appearing to take no part in the act at all." The
Viperine serpents are viviparous ; that is, they all bring

forth their young alive, whilst the Colubrine species

lay eggs, from which the young are afterwards hatched.

The Viperine serpents are arranged in two families,

the 'Ratt[esnokes{Crotalid(e), andtheVipers(F/pm(f(E).

Family I—CROTALID.'E.'*

The species belonging to the Rattlesnake family

are distinguished by having a large pit on each side of

the face placed between the eye and the nostril. The
head is large behind, and the crown is flattened. It is

covered with scales, or small shields, except in the

genus Crotalophorus, it which it is covered with large

shields. The jaws are weak ; the upper ones being

furnished with long fangs in front, and being destitute

of teeth. The belly is covered with broad band-like

shields, or scuta ; these under the tail being undivided.

They differ from the Boas (family Boidcc), to be after-

wards dfiscribed, in having no spurs on each side of

the vent. The species are all venomous, most of

them eminently bo ; and they produce their young

alive, or are viviparous. Some of them have the tail

ending in a spine, while others have this organ termi-

nating in a rattle.

Amongst the former, or spine-tailed species, are the

Lance-heads {Craspedocephalina) of the New World.

Several species are natives of the West India islands,

as well as the continent of America, where they inspire

The Fer-de-lauce (CiaspeilucephaluB lauceoiatiis).

the natives with great fear and horror. The poison of

their fangs is very deadly, and yields in nothing to that

of the Rattlesnake. They are bold, fierce, and power-
ful, and, as if aware of their superiority, appear tran-

quilly to await the approach of their enemies. Rolled

up in spiral convolutions, or negligently stretched on
the ground in the midst of the warm and humid forests,

tliey lie in wait for their prey. Once touched with

their deadly fangs, the poor animal attacked soon dies,

and affords a meal for their powerful foe.

THE FEE-DE-LANCE of the West Indies {Craspe-

docephalus lanceolatus)—fig. 10—is one of the most

deadly species of this group. This much-dreaded serpent

is generally, when adult, about five or six feet long,

thoughspecimens have been taken which measured seven

and a half feet in length, and from four to five inches in

circumference. It varies very much in colour. Some are

of a yellow hue of difterent shades; some are brown,

* From tie Greek v/ord krotalon («j»r»x«), a bell or rattle.
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blackish, and banded. Others are spotted with brown,

yellow, and black. The body is elongate, cylindrical,

and the tail conical and slender, and terminated by a

claw. The head is larger in dimensions than the body,

broad and flattened on the upper part, and nearly tri-

angular, in consequence of the lateral projection of the

jaws at the point of junction, giving a general resem-

blance to the head of a lance—whence its name. For

one of the fullest and most interesting accounts of this

serpent (though perhaps a little exaggerated), we are

indebted to M. Moreau de Jonnes, who lived some time

ill Martinique, where it abounds. It is said to be con-

fined to the islands of Martinique, St. Lucia, audBecoui'a,

a small island near St Vincent ; but we now know that

it is also a native of Brazil, Demerara, and other parts

of the continent of America. The natives of Martinique

have a tradition that it was first introduced into their

island by the Arrouages Indians, a tribe which m-
habited the country near the mouth of the Orinoco.

However this may be, the Lance-head is the most

abundant of all serpents in the islands of Marti-

nique and St. Lucia at the present day, notwith-

standing various means have been tried to extirpate

them. The number of young produced by this reptile

at one birth is immense. Moreau de Jonnes seldom

found fewer than from fifty to sixty young ones in such

females as he had opportunities of opening. At the

moment of birth these young are completely formed,

are very nimble, ready to bite if irritated, and from six

to eight inches long. These creatures, at the time of

M. Moreau de Jonnes' visit to Martinique, were so

abundant, that, as he says himself, they peopled the

marshes, the tilled grounds, the forests, the borders of

rivers, and the mountains, from the level of the sea to

the region of the clouds. He has seen them creeping

in the mud, struggling against the currents of rushing

streams which would otherwise hurry them out to sea,

and balancing themselves on the branches of forest-

trees more than one hundred feet above the ground.

He has met with them on the edge of the crater of the

naked mountain which overhangs the town of St. Pierre,

at a height of more than five thousand feet above the

sea. They do not appear to shun inhabited places,

bnt are often fonnd in houses, especially in country

districts, where the huts of the negroes (for they seem

to prefer them) are surrounded by bushes and high

grass. Their principal haunts, however, are the plan-

tations of sugar-cane. Concealing themselves under

the debris of the long leaves of these plants with wliich

the earth is strewn, they carry on a constant war against

lizards, small birds, and rats. Tliis latter animal forms

the chief part of their food. Originally introduced by

Europeans, this little creature has multiplied amazingly.

Compared with the indigenous smaller mammalia, such

as the agouti, pilori mouse, marmot, &c., the rats

now count ten thousand to one. The Lance-head is

remarkably active and lively iu its motions, and is said

by the author quoted above to attack passengers who
may happen to encounter them. He says he never

found this reptile stationary, but when it was in an

attitude of offence. It coils itself up in four circles of

equal diameter, placed one above the other, under the

luBt of wdiich is placed the tail, as if on a pivot. The

Vol. II.

head, which terminates the upper extremity of the coil,

is a little raised and drawn backwards. It then throws

itself with the rapidity of an arrow upon its victim
;

and were we to believe the accounts given by some of

the residents, it can spring to a considerable distance.

In the proceedings of the Zoological Society for 1819,

Lieutenant Tyler, R.E., gives a similar account of a

species of Lance-head, which infests the island of St.

Lucia.

THE RAT-TAIL is the name by whicli it is known to

the inhabitants. In this communication thi Eat- tail

is described under the name of CraspedoccjAalus

atrox, but in size and shape it appears to differ very

little from the preceding species. The name of Rat-

tail is given to it, because the tail, instead of gently

tapering from the body, becomes suddenly small, " and

is much like that of a rat." It is not very rapid in iL«

movements, and when not in motion, is almost invari-

ably coiled up in a circle, with its head on the top.

Like the rest of the group, the Hat-tail is viviparous,

and the natives of St. Lucia say, that the mother after

producing her young, leaves them for a short time, and

that she devours those which she finds in the same spot

on her return. Lieutenant Tyler, however, considers

this to be a mistake, and that if individuals have been

found with young ones in her stomach, this is most

probably from the fact that iu cases of danger the

female opens her mouth, and the young for protection

rush into it, and may find their way even into the

stomach. " An important point in the history of this

serpent," says Mr. Tyler, " is the method of treating

its veuomous bites. If the wounds caused by these be

not at once attended to, the most fatal consequences

ensue, and within a short space of time. Should the

fang penetrate any large bloodvessel, and inject there-

in any of the poisonous matter, I suppose that no

remedy would be of avail ; but under ordinary chcum-

stanoes, if the wound can be at once laid open, a liga-

ture tied between it and the heart, and sucked, then

rubbed with a mixture of lime-juice, rum, and salt, and

intoxication and sleep produced by administering rum

punch with plenty of hme-juice in it to the patient,

there is little danger of loss of life ; as is proved by the

fact, that out of thirty soldiers treated iu this way some

time since in this island only one died. The person

sucking the wound has nothing to fear, if he has no sore

in his mouth." When young, this species of Lance-

head is distinguished by the tail being white, and has

been described in that state under the name of the

White-tailed Lance-head {Craspcdocephalus leu-

ciirus). It occurs, according to M. Spix, very fre-

quently in the province of Bahia in Brazil, being found

under the bark of trees ; and the iuliabitants of that

province are unanimously of opinion that its poison

yields in nothing to that of the rattlesnake, death

occasionally taking place some hours after its bite.

The natives call it Xiraraya Mirim.

THE JARARACA {Craspedocfphalus braziUensis) is

another deadly Lance-head, and is a native of Brazil.

According to the account given of it by M. Wagler,

in Spix's " Serpents of Brazil," this has a more hideous

aspect than any other serpent in that country. It

has a large, triangular head, fierce-looking eyes, and a



42 Sekpents.- -REPTILES.- -ViPEHiNE Serpents.

thick, swollen-looking body, becoming slightly more

slender towards the tail. The colour is dark olive

above, and yellowish-white beneath. It is found in

Bahia, and the hotter parts of Brazil towards the banks

of the river Amazon, where it feeds upon birds and

small mammalia, as squirrels, &c. In length it varies

from three and a half to four and a half feet, with a

circumference of four inches about the thickest portion

of the body.

THE BODROO V&IS. oi ImWa. {Trimeswus viridis)—
Plate 4, fig. 2. As the Lance-heads are natives of

the New World, so the Trimesuri are confined to the

hot regions of the Old World. They ai-e almost all

found in Asia. The head of the Bodroo Pam is flat,

and much broader than the neck, and its mouth is

large and furnished with very long fangs. It is about

two feet six inches in length, and is of a fresh green

colour. The first and almost the only account we have

of this snake is given to us by Dr. Patrick Russell, in

his " History of the Serpents of India." A specimen

was brought to him by some natives of the upper

coimtry from Tranquebar. When he first saw it, he

tells us, it looked fresh and lively, was very alert, hissed,

and snapped at everything opposed to it, yet did not

oiler to touch a chicken which was walking about in

the same room. In preparing for an attack, it wreathed

its neck and part of its trunk into rather close tin'ns,

and at the same time retracted its head. " The remark-

ably long slender fangs, exposed on opening the mouth,

betokened its being highly noxious ; but the peasants

who brought it ufiirmed that its power of killing

extended only to the smaller animals—not to dogs or

sheep ; and that to man its bite caused various dis-

orders, but never death.

THE SOUEOUCOUCOirS, belonging to the genus

Lachesis, are natives of Brazil and Peru. They are

known also by the name of the Dumb Rattlesnakes,

from their resemblance to the real Rattlesnakes, with

the exception of their tail having no rattles, and their

being therefore incapable of making the noise these

latter serpents produce by means of that organ.

THE BEAZILIAH SOUEOUCOTTCOU {Lachesis muius)
is one of the best known of all the poisonous snakes of

that country. It is also the largest, for Spix informs us

that it sometimes acquires a length of nine or ten feet,

and a circumference in body ofmore than twelve inches.

It is found in tolerable abundance throughout the

whole of Brazil, inhabiting dark, sombre forests, where
it keeps concealed under leaves. Its food consists of

small mammalia, birds, and some kinds of reptiles.

The bite of this snake is said to be fatal.

The Cenchrfna are also natives of America, but
appear to be confined to the United States.

THE WATER VIPER, orWater Moccasin {Ccnchris

piscivorus), is a native of the Carolinas, of the Floridas,

Alabama, and the tributaries of the river Mississippi,

as far as Tennessee. It is about two feet in length, and
five inches in circumference round the body, which is

very robust and thick, even to the tail, where it con-
tracts suddenly. The tail is short and thick, convex,
and terminates in a horny point. The head is very
large and triangular, and the eye is large, though it does
not appear so at first sight, from the projection of the

superior orbital plate. Catcsby, in his "Natural History

of Carolina," was the first to describe this snake. " The
back and head of this serpent," he says, " is brown, the

belly marked transversely with black and yellow alter-

nately, as are the sides of the neck. The neck small,

the head large, armed with the like destructive weapons

as the rattlesnake, which next to it is reckoned the

largest of any viper in these parts, and, contrary to

most other vipers, are very nimble, and particularly

dexterous in catching fish. In summer great numbers

of these serpents are seen lying on the branches of

trees hanging over rivers, from which, at the approach

of a boat, they drop into the water, and often into the

boat on the men's heads. Thej' lie in this manner to

surprise either birds or fish ; after these last tbey plunge,

and pursue them w-ith great swiftness, and catch some

of a large size, which they carry on shore and swallow

whole." Holbrook, in his " North American Ilerpe-

tology," gives a similar account of this snake, adding a

few particulars in addition to what has been given

above by Catesby. He informs us tliat it is found

about damp, swampy places, or in water— far from

which it is never observed. " Id summer numbers of

these serpents are seen resting on the low branches of

such trees as overhang the water, into which they

plunge on the slightest alarm." Catesby, he thinks, is

wrong in considering that they select these places in

order to watch for prey. They merely choose them,

he says, in order to bask in the sun, for in situations

deprived of trees, such as the ditches in rice fields, thej'

may be seen basking near these on dry banks. " They
are the terror of the negroes that labour about rice

plantations, where they are dreaded more than the

rattlesnake, which only bites when irritated, or in self-

defence, or to secure its prey. The Water Moccasin, on

the contrary, attacks everything that comes within his

reach, erecting his head and opening his month ibr

some seconds before he bites. I have placed," con-

tinues Mr. Holbrook, " in a cage with the Water

Moccasin several of the harmless snakes at a time

;

they all evinced the greatest distress, hanging to the

sides of the cage, and endeavouring by every means

to escape from the enemy, who attacked them all in turn.

Two animals of his own species were then thrown into

the cage ; he seemed instantly aware of the character

of his new visitors, and became perfectly quiet. Indeed,

I have often received four or five of these animals in

safety, after their having peaceably travelled together

a journey of fifty miles in the same box. The food of

the Water ]\loccasin is such fish as he can overtake

—

and few exceed his velocity in swimming—and what-

ever small reptiles, as frogs, toads, tadpoles, &c., that

fall in his way."

The species belonging to the second group, or those

which, instead of a spine at the end of the tail, have

this organ terminated by a series of plates called a

rattle, are few in number. Three of tliese belong to

the genus Ckotalopiiorus, a genus in which the rattles

at the end of the tail are few in number and not well

developed, and consequently make but a feeble noise,

or even sometimes none at all.

THE GEOtrND RATTLESNAKE, or SMALL RATTLE-

SNAKE {Crotalojphorus miUaris) is the best known
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Bpecies of the three. This serpent has a very large

head of a triangular shape, hroad behind, and trun-

cate at the snout. It has large eyes, with black pupils

and a brilliant iris, the upper half being very bi-ight

yellow, and tlie lower black. The mouth is large, and

provided with strong jaws. Tlie neck is greatly

contracted, and the body is elongated, but thick in

proportion, even to the tail. This organ is short,

conical, and sustains an uncertain number of rattles.

The general colour is pepper-and-salt gi'ay, with a

central series of brown spots along the back, and a

double series of blackish spots on each side. It is

about sixteen inches in length. The Groimd Rattle-

snake is very common in the Southern States of

America, and has a wide range, abounding in Carolina

and Georgia, passing round the southern extremities of

tlie Alleghanies to Alabama, Mississippi, and Louisiana.

It is chiefly in dry places where it is found, living

amongst leaves and in high grass, amongst which it may
be often seen searching for small field-mice, on which

it feeds. Holbrook informs us that it is greatly

dreaded, as it gives but a very slight warning with its

rattle. Hence it is often trodden upon ; and, from its

habit of frequently coiling itself on fallen trees, logs, or

the stumps of felled timber, persons have been known

to sit upon it, ignorant of its presence till bitten. It is

a bold animal, will frequently be the aggressor, and will

not retreat when threatened By the common people

its bite is erroneously thought to be more destructive,

and its venom more active, than some of the species

which are much larger.

TUUE RATTLESNAKES.

There are two_ distinct species of Rattlesnakes—one

peculiar to South, and the other to North America. They

have been celebrated from the earliest periods after the

'liscovery of the New World, both from the dangerous

nature of their fc.:^, and the peculiar appendages, called

rattles, attached to their tails. When that vast con-

tinent was sparsely inhabited, and formed the abode

only of the wild Indian; before civilization had spread

her blessings over the country—Rattlesnakes must have

abounded to a much greater extent than they do at the

present time. Indeed, were we to trust to the relations of

many of our earlier travellers, America would appear to

have been almost iminhabitable, in consequence of their

ravages, and the ten'or they inspired. Like other wild

and savage animals, however. Rattlesnakes fly before

the advance of civilized man. According to the state-

ments of some of the early writers on America, these

snakes were often found seven, eight, and even ten feet

in length, and Bartram assures us that he has often

seen them six feet long, and as thick as a man's thigh.

At the present day, however, few are found which
arrive to any great size. To the religious respect in

which they were originally held by the savage occupiers

of the soil, who regarded the death of one of these

serpents as a public calamity, has succeeded a hatred

so inveterate that in many settlements a price has even
been set upon their heads. They have accordingly

become so rare, that M. Bosc says that some years

ago, in the neighbourhood of Charleston, he saw but six

or seven individuals in the course of a year. A later

writer still, Mr. Holbrook, says:— "At present tho

Rattlesnake is seldom met with, keeping far from till

settlements where its greates^t enemy, the hog, is to be

found. Even sportsmen are seldom under any appre-

hension on this account." The Rattlesnakes have a

peculiar aspect. Their head is large, broad, triangular,

and generally flattened through its whole extent. Tlie

hinder part of the cranium is covered with scales like

those of the back ; but the muzzle and temples are

clothed in large scales in the form of plates. The
body is stout and of a robust form, elongated, cylin-

drical, and covered above with keeled scales. The tail

is short, cylindrical, and rather thick, and is termi-

nated by a series of large, dry scales, termed the rattle.

The number of these is very uncertain, varying from

one to thirty, or even more. These rings or scales are

all exactly like each other in form, and often even in

size. They are composed of a brittle, elastic, and semi-

transparent matter, of the same nature as that of tho

ordinary scales. The one nearest to the body,- and with

which it is immediately connected, forms, as do likewise

all the rest, a sort of a hollow quadrangular pyramid,

the two opposite faces of wdiich are much larger than

the two others. United, they form a kind of sheath

which envelops the last joints or vertebrse of the tail,

being moulded upon them. They are all received within

each other, to such an extent that only one-third of

each is visible externally. The ring situated at the

end of the rattle, is the only one the whole form of

which is seen, and thus the rattle is composed exter-

nally only of that ring and the upper thirds of the

others. The two lower thirds of each ring, which

cannot be seen, are placed within the following piece

;

they occupy the hollow of it, keeping the ring in its

place, and preventing it separating from the rest of

the rattle. But, as the diameter of that portion of the

ring is less than that which receives it, each one

plays freely within the other. None of them, except

the one nearest the body, is united to the skin of the

animal, nor do they hold any connection with the body

by any musole, nerve, or bloodvessel. They conse-

quently receive no nou-iishraent from the body, and

do not increase in size ; they form only an external

envelope, which moves when the animal agitates its

tail, in the same manner as any foreign body would

move, which might be attached to it. All the rings

of the rattle being very dry, placed one above the other,

and having all sufficient play within each other, to rub

mutually against each other when they are shaken, it is

not surprising that they should produce a very sensible

sound. "Indeed," says Lacepede, " wo have proved

that a rattle of moderate size will produce a noise

similar to that of the crumpling of a piece of parch-

ment, which may be heard at the distance of more than

sixty feet ; and it is much to be desired that it could be

heard still further, in order that tho approach of a

Rattlesnake, being less imforeseen, might also be less

dangerous." Mr. Bosc, however, wdio has had oppor-

tunities of seeing these reptiles alive, says that the

noise produced by them could not be heard furiher off

than from twelve to fifteen paces ; and tliat when tho

animal was moving at its usual rate, it was necessary

to be close to it, and even listen very attentively to dis-
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tinguish the sound. Battlesnakes are said by many of

onr earlier writers to exhale a nauseous and fetid odour,

which spreads to a considerable distance around them.

By many fond of marvellous tales, this is believed to he

the secret of the fascinating power ascribed .so commonly

to this reptile. With regard to tliis attribute of sei-pents

we have already made some general remarks at page

38, to which we refer the reader. We will only further

quote Mr. Holbrook's opinion upon this power in the

Rattlesnake: — "As to the fiiscinating or charming

power of the Rattlesnake, I have every reason to

believe it a fable ; a modification'of that of the basilisk

of the ancients, a creature whose deadly glance would

alone prove fatal. The Rev. Dr. Buchanan, an excel-

lent naturalist, also informs me, that he has more than

once observed Rattlesnakes watching for hours at the

root of large trees, on the branches of which sported

Kome innocent squirrel, unconscious of the ' charmer

below ; ' but woo betide him should he descend to the

earth in search of water, or of fallen nuts or acorns.

There are even still more tales of the charming power

of the Black snake than of the Rattlesnake, to whom it

would be useless; for he is bold, lively, active, and

climbs the loftiest trees in pursuit of his prej', wlrle tlie

Rattlesnake waits patiently below." The food of the

Rattlesnake consists of birds, squirrels, rabbits, rats,

&c.; and in addition to his so much vaunted fascinating

power, he has been endowed by some writers with the

gift of climbing trees with great dexterity. This, how-

ever, does not seem to be the case, and as Mr. Hol-

brook justly observes, his organization scorns ill adapted

for it. His body is thick and clumsy; the tail is short,

and not apparently calculated for laying hold of objects

;

and the rattles too which terminate this organ would

form an awkward appendage in climbing. On tlie con-

trary, in those serpents which do climb trees with faci-

lity the body is slender, the tail very long and delicate,

and may with ease be used as a prehensile instrument.

When full gro^-n, the Rattlesnake is naturally of an

indolent and sluggisli nature. His movements are

slow and inactive, and ho lies quietly in wait for his

prey, stretched on the ground in the form of an S, and

never attacks man unless provoked or irritated. He
seems to have somewhat of a magnanimous dispo-

sition, and never wantonly destroys other animals,

except as food for himself. A very slight touch, how-

ever, or even a noise close at hand, will disturb his

repose, and he then immediate!}' coils himself up,

sliakes his rattles violently in sign of rage, and strikes

at whatever is placed within his reach. In Lis native

woods one may pass within a few feet of him unmo-
lested, though aware of the passenger's presence. He
either lies quiet, or glides away to a more retired spot.

Jlr. Holbrook says, " He never follows the object of his

rage, whether an animal that has unwarily approached
so near as to touch him, or only a stick thrust at bira

to provoke his anger, but strikes on the spot, and pre-

pares to repeat the blow; or he may slowly retreat like

an unconquered enemy, sure of his strength, but not

choosing further combat. It is remarkable that he
never strikes unless coiled ; so that if once thrown
from this position, he may be approached with less

danger."

Though the natural habit of the Rattlesnake is that

of indolence and sluggishness, his movements, when

he is roused to bite, are extremely rapid ; and, contrary

to the ordinary custom of most serpents, he is not con-

tent with biting once, but bites again and agam with

astonishing celerit}'. Spix describes the motion of his

head at such times to be like that of the woodpeckers

tapping the trees in search of insects ; and Lacepede

informs us that, in reference to this rapidity in striking

his prey, the Rattlesnake is called in Mexico Ecacoatl,

or the Wiiitl. In the colder parts of America, Rattle-

snakes pass tlie winter in a lethargic state. They take

up their abode in secluded spots, in holes in the ground

along with toads, &c., or under masses of the sphagnum

or bog moss, in marshy soils, and remain there till after

the vernal equinox. During this time they appear to

have no inclinalion to bite; and even when they do,

as long as the cold weather continues, their bite is not

dangerous. In the summer months, however, and

more especially in the month of August and in the

beginning of September, their poison is very fatal.

The slit,ditest prick at such times, it is said, will suffice

to kill the largest animal. The effects of the poison

of this reptile upon man are very alarming. They
depend, Jiowever, a good deal upon circumstances. It

does not aflect all individuals equally. For example,

it is said—and experience seems to confirm the fact— it

has less influence upon a fat than upon a thin person,

less upon an Indian or negro than upon a white man,

and more upon a stranger than a native. It is less

dangerous, also, according as it has wounded only

fleshy parts ; whilst it is almost sure to be fotal if the

fang has punctured the smallest bloodvessel, especially

if it be on the upper part of the body.. Many remedies

have been employed against the direful effects of such

poison, but up to the present time few are known that

possess any efficacy. Rattlesnakes, as has been already'

mentioned, are viviparous, and they liave, most pro-

bablj' unjustly, been accused of eating their j'oung.

M. Palisot do Beauvois, and most naturalists who have

observed them in their native haunts, deny this ; and

this last-mentioned traveller accounts for the assertion

so boldly made bj' some writers, by stating as a fiict

that they, in times of danger, receive their young into

their mouth and throat as a place of refuge. In the

first journey made bj' tliis naturalist in the countr}' of

the native Tcharlohee he saw a Rattlesnake in his

path, and approached it as softly as possible. At the

moment when he was about to strike it, the animal

shook its rattles, opened its throat wide, and received

into it five little ones, each about as thick as a gooso

quill. At the end of ten minutes, however, during

which he had watched the reptile's motions, believing

itself out of danger, he observed it open its mouth
again, and let the young ones out, receiving them into

it afresh at the appearance of a new danger. These

reptiles have many foes, but their chief foe is the com-
mon hog, which devours them in great numbers in

places where they ma}' happen to abound. Other

serpents, too, larger than themselves, destroy them ;

and man, with his progress of civilization, is now
sweeping them before him. In former times, and to

a certain extent in some places still, the Indians neve''
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Idlled the R.ittlesiiake, as Ihey believed that if they

dill, the sjiiiit of the killed snake would cause his

living kindred or relations to revenge his death upon

them. Bartram relates some amusing instances of this

superstition among these people ia his " Travels in the

United States."

THE COMMON OR BAUBED RATTLESNAKE ( Urop-

sophus dtirissus) has the widest range of all tlie species

of this family, being found, according to Mr. Holbrook's

account, in nearly all parts of the United States.

Kalni, the Swedish naturalist and traveller, saw it in

north lat. 45°, near I;ake Champlain, and Mr. Hol-

brook says he has seen specimens from the borders of

the Gulf of Mexico and as far west as Red river,

while Sny met with it in north lat. 40°, on the Missis-

sippi. It is the species figured in Plate 4, fig. 3.

The head is very large and triangular, broad, and

truncate anteriorly, covered with plates only in front,

and with minute scales on the crown and back part;

die nostrils are large, and very near the snout, but

open laterally ; the eyes are large, and extremely

brilliant when the animal is enraged ; the mouth is

large, and the jaws strong ; the neck is very much
contracted, and covered with carinated scales larger

than those on the head ; the body is elongated, but

thick, and covered with rough, carinated, rhomboidal

scales .above, and broad plates below ; the tail is

short, slightly conical, and sustains a greater or less

number of rattles ; the neck and body are of a pale

ash colour, with a line of yellow along the back,

including three scales; the body is marked with a

triple series of dark irregular blotches and bars along

tlie back ; the belly is of a dirty reddish-straw colour,

freckled with minute black dots.

The Banded Rattlesnake was first made known to

naturalists by Catesby. In his description of poisonous

snakes in the Carolinas, he says—" Of these Vipers

the Rattlesnake is most formidable, being the largest

and most ten'ible of all the rest. The largest I ever

saw was one about eight feet in length, weighing

between eight and nine pounds. These are commonly
believed to be the most deadly venomous serpent of

an}' in these parts of America. I believe they are so,

as being generally the largest, and making a deeper

wound, and injecting a greater quantity of poison."

THE BOIQUIEA, or Cascavella, by which names

the other species of Rattlesnake is known {Crotalus

horridus)—represented in Plate 8, fig. 3 and 3a (skele-

ton and skull), and fig. annexed—is a native of Brazil,

Peru, and many other parts of South America; rang-

ing indeed, according to Spix, as far as the Straits of

Magellan. It was first made known by Marcgrave,

Fig. U.

TIead of Boiquira or Cascavella.

who described it soon after the discovery of America,

and names it the Boioinininga. Its habits are much
the same as the species described above. It is larger,

however, and, Spix says, may easily be distinguished by
its ver.y strong musky smell. Being larger and more
powerful than the Banded Rattlesnake, it is no wonder
tliat in the earlj- periods after the conquest of America,

the Cascavella should have created great dread and
fear amongst the Europeans. In Brazil, Spix says, the

bite of this reptile is generally fatal within thirty-six

hours.

Fajiily II.—VIPERIDiE (F(>«-.s).

The second family of the Viperine snakes consists

of the true Vipers
( Viperida:),* and form a very natu •

ral group. They are distinguished from the Eattle-

• From the Latin word vicipara^ viviparous.

snakes (Crohdlda:) by their face being destitute of tlie

pit or depression which, in these latter, is observable

on each side between the eye and the nostril. Tlie

rostrum or muzzle is covered with large scales, or

shields, which are broad and band-like. The scales of

the body are (with one exception—the genus Acan-

tlinphis) always keeled, and those of the head arc, in

many species, elongated into a point, so as to form

a kind of horn, wliich, placed as they generally

are above the eye, give a very peculiar physiognomy

to these reptiles. In form they are generally more

thick-set and heavy-looking than the Rattlesnakes, and

their tail is always short and conical. Tliey rarely

grow to any considerable size, varying from two or

three to four feet. Their food consists of mice, frogs,

lizards, and birds, &c. They prefer as their place of

abode, open places, dry, arid, sandy, or covered with

a sparse vegetation, and are exclusively natives of

the Old World. With the exception of one specier,
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discovered in Australia, and one wliich inhabits Great

Britain, they are chiefly found in India and Africa, or

in the South of Europe.

In some of the species belonging to this family, the

head is covered with acutely-keeled scales ; whilst in

others it is covered more or less with large scales,

plates, or shields.

Genus Clotiio.

In the first gi'oup the genus Clotho is most numerous

in species, all of which are natives of Africa. The
scales of the body are acutely keeled, the keels often

terminating in spines.

THE PUFF-ADDEK—fig. 12—of the Cape of Good
Hope (Clot/io arktuiis) is one of the best known spe-

cies. This serpent is one of the most dreaded of all

in South Africa, and is sometimes met with tln-ee and

even, though rarely, four feet in length. The body is

squat-shaped, and there are few species wliich have

such a heavy-looking form. The tail is thick, blunt,

a little compressed near the tip, and very short. The
head is exceedingly broad, very much flattened, quite

distinct from the neck, heart-shaped, and rounded

on the sides. The eyes are small and nearly lateral,

and the nostrils are placed near the e.Ktremity of the

muzzle. It is of a yellowish-brown colour on the

upper part, and is marked with three rows of large

brownish- black spots, edged with yellow. The under

surface is of a uniform yellow. It receives its name
from its habit of attack. It is said that it can never

injure a person placed in front of it, because, when it

bites, it does so by making a spring and moving its

head backwards. This is the common opinion amongst

IJoad ofPuff-Adder (Clotlio arietans).

the colonists of the Cape, and is particularly alluded

to by Dr. Burchell, who met with this serpent in the

interior of that colony.

THE HORNED SNAKE [Clutho cornuta) is another

species found at the Cape and in various parts of the

colony, and is equally dreaded with the last. It is

called by the colonists the Hornsman, from the fact

that the scales over the eyes are prolonged into a clump

of lengthened spines, forming a sort of short horn. In

form this species is robust, the body being thick in the

middle, and the tail short, conical, and pointed. It is

from fourteen to eighteen inches in length, the tail

measuring only about one and a half. Sir Andrew
Smith has given a good description and figure of

this serpent in his " Illustrations of the Zoology of

South Africa." " Dry sandy districts," he saj'S,

" constitute the fiivourite habitats of this viper, which

manifests all that indolence of character so remark-

able among the various species of the family, and on

account of which they are more dreaded by the natives

of South Africa, than even snakes possessed of more
virulent poison, but disposed to action on the approach
of danger. According to good testimony, this species

will continue for days together in one position ; and as

it never seeks to avoid danger, however imminent, its

presence is rarely discovered unless when trampled

upon, and the ofiending parts wounded by its fangs.

Though generall}' inactive, it is by no means so when
injured ; its movements are then performed with acti-

vity ; and when once it seizes the obnoxious object, it

retains its hold witli great determination, and some

considerable exertion is often required to detach it."*

Genus Cerastes.

In describing the Horned Viper of the Cape [Clotho

cornuta), we mentioned the circumstance of some of

the keeled scales of the head being prolonged so

as to form a kind of horn, and in our preliminary

remarks upon the Viperidce (p. 45) we stated the fict

as one peculiar to this family. This disposition and

structure of these scales is in none of tlie vipers so

remarkable as in the Cerastes or Homed Viper of

Egypt. Over each eye w-e see one of these scales

* This descrijition of the liite of this viper is diflerent (vom
what is observed in the species of the Rattlesnake family. See
what we have said upou this subject at p. 44, and compare
with p. 47 in the case of the common viper, Pdias bcrus.
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developed much more than any of the others, elongating

themselves into a point, and presenting exactly the

appearance of a horn on each eyebrow. As Schlegel

remarks, this anomaly in the organization of this ser-

pent, more curious than of any real scientific value, has

not failed to excite in the highest degi-ee the admi-

ration of mankind, and to occupy their imagination

from the earliest periods of time to our own days. The
Kgyptians, of whose country this viper is a native, and

who were fond of the marvellous, have accordingly

frequently figiired it in their hieroglyphical writings on

their ancient monuments. It was pointed out by them

to strangers as one of the most redoubtable of beings,

and it was related of this formidable reptile, that in

some remote period of antiquity an invasion of a host

of them had actually depopulated a part oftheir countiy.

The name of the genus, Cei-asUs, has been given to it

from these horns, being derived from the Greek word

L-eras (xe^ag), a horn. Those appendages, however,

do not exist in all individuals, and perhaps are peculiar

to the males ; though the want of them has induced

some naturalists to describe those in which they wei'e

absent as constituting a distinct species.

THE CERASTES {Cerastes Hasse!qiiislii)—Vhte 4,

fig. 4—resembles in general form our common viper,

but its body is much thicker in the centre and less

compressed. The back is somewhat keeled, and the

tail is slender, very short (only about a tenth of the

whole length) and terminates in a very fine point.

The head is very large, distinct from the .body, and

covered with scales of an irregular form, smaller than

those of the trunk, and all keeled. In the males, one

of these scales developes itself into a lengthened point

two or three lines long, which rises immediately over

the eyes on each side, and gives a resemblance Jo a

small horn. They are furrowed throughout their whole

length, and are very movable. Their uses, if they can

be at all of use to the animal, are entirely unknown,

but numerous conjectures and assertions have been

made about their nature. The eyes have a yellowisb-

gi'een iris, and their pupil is narrow and vertical. The

Cerastes is generally of a very pale brown colour, or a

pale yellow shading into grayish-brown, on the upper

part of the body, with five or six rows of deeper spots of

rather irregular shape and unequal size, but generally

pretty regularly disposed. The under part of the body

and throat are usuall}- white. The tail is often black

at the tip. The usual length of this species of serpent

is about two feet, though Bnice says, it is only thirteen

or fourteen inches. We are indebted to this traveller

for many interesting particulars with regard to the

Cerastes. It inhabits the vast, burning deserts of

Northern Africa. Shunning humid and marshy situa-

tions, it is found only in the hot, arid sands of Egypt,

Syria, and Arabia. It lies all day in holes in the sand,

and is found in close contiguity to the Jerboa, which

lives in similar habitations, and which forms part of

this reptile's food.

Genus Viper a.

In the second group of the tnie Vipers, or those in

which the head is more or less covered with large scales,

plates, or shields, the genus V/pera is pre-eminent.

There are three species natives of Europe, and all

resembling each other in general appearance. They
difler, however, in the arrangement of the plates, and

in the shape of the head ; and according to some of the

latest writers, have even been divided into two distinct

genera. In form they are rather less squatly- shaped

than the species which we have just been describing,

and they are more slender at the two extremities. The
head is not so large as in many of the other viperine

snakes, and is more elongated. It is flat on the crown

and scaly, high on tlie sides, and shielded in front.

The muzzle is rounded. The eyes are always shaded

by a plate over the eyebrows, and the pupil is oblong

and erect.

THE COMMON VIPER or Adder {Vipera or Pelias

bents, represented Plate 4, fig. 3) is the most abundant

and the widest-spread of the three species. It seldom

exceeds two feet and a half in length, and in this

country perhaps never reaches that extent. The cir-

cumference of the body is generally that of a man's

tinmib. The head is somewhat depressed, almost oval,

slightly widening behind the eyes, and terminated by a

somewhat conical muzzle bluntly rounded at the tip.

In general it is of an olive or brown colour, with a series

of confluent, rhomboidal, black spots along the back,

and a row of small, irregular, triangular spots on each

side. The colours, however, vary considerably accord-

ing to sex, age, climate, &c., and in the female the body

is somewhat thicker than in the male, while the tail

is shorter and more slender. This species is spread

over the greater part of Northern and Central Europe,

extending probably to some parts of Asiatic Russia.

It is common in Great Britain, and is happily the sole

representative of the poisonous serpents in these isles.

It is abundant in many parts of Scotland, England, and

Wales, but has never been met with in Ireland. It

frequents heaths, dry woods, and banks; preferring

districts exposed to tlie rays of the sun, where there

exists a plentiful supply of food, and which contain

numerous holes which may serve it as places of retreat.

Its food consists in gi'eat part of field-mice, and thus

we find the Adder always most abundant in such places

as these little mammalia are in the habit of frequenting,

and it is such holes as they dig that these reptiles

choose as their place of abode. On the continent of

Europe it appears to shun places covered with large

trees, and forests where the rays of tlie sun do not

penetrate, preferring on the contrary rocky places, or

situations covered with small brushwood. Wherever

it is found it is universally dreaded. In this country

its bite is seldom or never attended with fatal results
;

but at the same time the symptoms produced by the

venom are distressing in the extreme, and in warm

countries, and during the height of summer, may even

terminate in death. The manner in which the Viper

inflicts a blow is thus described by Professor Bel) :—
" The animal generally throws itself in the first place

into a coil more or less close, and the anterior part of

the body is raised. The neck is bent somewhat

abruptly backwards, and the head fixed almost hori-

zontally. In an instant the head is, as it were,

launched by a sudden eflbrt toward the object of its
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anger, and the erected tooth struck into it, and with-

drawn with the velocity of thought. The action, how-

ever, by which it takes its prey is very different from

tliat which it employs in its defensive attack, and

resembles that employed by the harmless snakes. It

seizes its prey at once, and immediately begins to

swallow it. In winter the Viper seeks some safe and

secret place where it passes the cold weather in a state

of torpidity, and iu this retreat—holes made by field-

mice, &o.—we may often see several twined together.

The Viper is ovoviviparous ; that is, the moment the

mother expels the egg, the membrane investing it

bursts, and the young serpent immediately crawls

about and assumes aU the activity and virulence

which distinguish the species, throwing itself .into

an attitude of defence if molested, and hissing with

anger. The number of young produced at each birth

varies from twelve to twenty, or even more. We
have already said, that the bite of the Viper seldom

or never proves fatal in this country. " We are not

aware," says Mr. Broderip, " of any well authenticated

case of a person bitten b}' a Viper terminating fatally
;"

and to this fact, more than to the remedies used, is

perhaps to be attributed the exemption from evil con-

sequences of the old viper-catchers who, iu Dr. Mead's

time, used to parade their experiments and vaunt the

efficacy of their infallible cure. In the presence of this

physician some of these men, confident of their remedy,

suffered themselves to be bitten by active-looking

vipers. The method of cure consisted in rubbing the

wound with olive oil over a chafing-dish of coals, and

taking large doses internally. Formerly the flesh of

vipers was considered to possess wonderful virtues in

the cure of disease, and the belief in the efficacy, as an

invigorating restorative, of " viper broth," lingers still

in many parts. " Sir Kenelm Digby's beautiful wife

was fed on capons fattened with the flesh of vipers."

THE ASP OF LINN.ffi;US {Vijiera asjiis), another

European viper, is considered by many naturalists as

merely a variety of the common viper. It is, however,

a distinct species, and the mistake has arisen from the

fact, that in France the common viper is not suffi-

ciently well known, and thus some varieties of the asp,

which is the more common of the two species in the

southern parts of that country, have been mistaken for

it. It differs, however, in being of a thinner shape,

in the head being broader, the crown being covered

with small smootli scales, and the nose being some-
what elevated and recurved. The general colour is

olive, and it has along the back four rows of dark,

generally isolated spots, the two rows along the spine

being close together, and sometimes running one into

the other. The asp is very common throughout all

France from 49" of N. lat. to Savoy, the Pyrenees,

and the coast of the Mediterranean. It abounds at

Fontainbleau and in tlie woods of Montmorency; but

towards the north of France, and in Burgundy, it is

replaced by the common viper. It is foimd also in

the dry rocky countries of Italy, has been observed in

Switzerland, and extends from that as far as Venice.

The habits of the asp are much the same as those of

the common viper. This species must not be con-

founded with the asp of Cleopatra, which is a species

of Niija, see p. 05.

THE AMMODYTE {Vipera ammod)/les), the "Sand-

natter" of the Germans, is the third species of Euro-

pean vipers. Tliough similar in colour and general

appearance to the other species mentioned above, it

nevertheless varies iu several respects. Its body is

very thick in the middle, narrowing towards either

extremity, especially the hinder, and terminating in a

very short and slender tail. The principal character-

istic mark, however, and one which separates it from

the others, is the tip of the muzzle being elongated

into a conical, fleshy nose, elevated perpendicularly.

This organ is covered in front with two pairs of small

plates, and behind by several small scales. The pre-

vailing colour, Hke that of the two preceding vipers,

is an olive, the back being marked with a broad streak

of brownish-black, of an angular or zig-zag appear-

ance. The under surface is pale, and the sides are

closely, darkly punctulated. The tip of the tail is

most frequently of a fine red hue. The Ammodyte
attains to a large size. Schlegcl mentions an indivi-

dual being as thick in circumference as a child's arm.

It inhabits Dalmatia and lUyria. Carintliia and Hun-
gary possess it ; but it is doubtful whether it occurs

at all in France, though it has lately been discovered

in Sicily and in the Morea. Its habits are much the

same as those of our common viper, and its places

of abode are dry, rocky, or sandy countries, open or

covered with a sparse vegetation. M. Cantraine in-

forms us that he very often met with it in Dalmatia in

the course of his rambles, and that it is so common in

certain places, that people are obliged, when walking

out, to wear thick boots to protect themselves from its

bite. When it bites it raises its head and draws it

backwards, previous to inflicting the stroke. Though
naturally of an indolent disjjositiou, it becomes more

lively and active during the hot weather of summer.

The Ammodyte, according to the testimony of M.
Host, appears to be a nocturnal species of serpent,

and commits great havoc amongst field-mice, small

birds, and many lizards. It falls a prey itself, however,

to one of that tribe of animals. The Scheltopusik

{Pseudopus Pallasii) is one of its most redoubtable

and bloody enemies. Shielded by its cuirass of tile-

like, hard scales, it is proof against the fangs of the

viper, attacks it with impunity, and devours it at

leisure.
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Suborder II.—COLUBRINE SERPENTS {Colulrina).

The Colubrine Serpents are distinguished from the

Viperine Serpents by their having strong jaws, both

of which are furnished with one or more series of teeth.

In some of the species the upper jaw is provided with

fangs in front, which are tixed, not hollow, but grooved

on the hinder edge, which groove communicates with a

gland placed on the side of the face. The head is of

moderate size compared with the body, and the crown
is often covered with large plates or shields. A great

proportion of the species belonging to this extensive

and numerous suborder are perfectly harmless, but

there are a small number, those having grooved fangs

communicating with a poison gland, which are truly

venomous, and some among them dangerously so.

This suborder contains two sections, which again are

divided into several families ; but these, as they differ

very much in their habits and method of living, will be

best described separately.

The first section is characterized by the belly being

covered with narrow elongated shields or scales, nearly

resembling those of the back.

This section contains two large Families, the Water-
serpents {Hydridce) and the Boas (Boidce).

Family I.—WATER-SERPENTS {Hydridai).

The Water-serpents {Hydridce), as their name im-

ports, are all natives of the salt or fresh water, and

are chiefly natives of the Eastern seas. Their nar-

row belly-scales are hexagonal or band-like. The
nostrils are placed on the upper part of the muzzle,

and are furnished with valves. The eyes are situated

towards the upper part of the head, and are furnished

with a small round pupil. The fangs, wlien present,

are of moderate size, and are intermixed with the max-

illary teeth. In some the tail is compressed, but in

others it is round. Many of these serpents are found

exclusively in the sea, in the mouths of rivers, or in

salt-water lakes, whilst others live entirely in fresh

water.

THE SEA OR PELAGIC SERPENTS {ffydiina) are

not very numerous in species, thirty-two only being

described in Dr. Gray's catalogue ; but they are ex-

tremely abundant in individuals, and unlike the terres-

trial serpents, are always met with in numbers together.

So much is this the case, that their appearance serves

as a mark to mariners that they are neariug the shore.

" On my approach to Bombay," says Dr. Cantor, " I

remember the sailors looking out for this phenomenon,

until shoals of these animals made their appearance as

signs of approaching land." My own experience con-

firms this fact, while approaching the mouths of the

Hoogly from the Bay of Bengal. Their geographical

distribution is entirely limited to the tropical seas, and

although the flood-tide carries them as higli up the

rivers as the brackish water, yet they are purely

pelagic, and as Dr. Cantor well observes, are no more

Vol. II.

found in fresh water than on dry ground; they form
par excellence the natatorial type of the order Ophidia.

We do not know a very great deal of their habits, but
their whole organization proves that these reptiles are

destined only to live in the water, and that their organs

of locomotion are in no way formed for progressing on
land. Their body, in order more easily to cleave the

waves, becomes slender towards the two extremities,

and much compressed or flattened towards the tail.

The belly is narrow and most frequently prolonged

into a more or less sharp keel— " a conformation," says

Schlegel, " absolutely similar to the keel of a ship."

The tail short, but so compressed or flattened as to

offer little breadth compared with its extraordinary

height, is the chief organ of locomotion ; for by this

form, by its vertical position, and its great degree of

flexibility laterally, it exercises at once the double

function of oar and rudder. The head is small, more
or less elongated, conical towards the snout, and almost

of the same proportion as the neck ; so that it is well-

fitted for overcoming the resistance offered by the water.

The eyes, placed laterally, are directed a little upwards

and forward, and thus these serpents are enabled to

look in all directions, so as to be able to seize their prey

or escape the dangers they are incessantly threatened

with. The muzzle is elongated into a downward but

pointed shield, which closes the mouth and thus pre-

vents the water from entering ; and in order to effect

respiration without the serpent having need to expose

any part of its body out of the water, the nostrils are

placed near each other upon the summit of this muzzle,

and are provided with a membranous valve which opens

to admit the air, and closes to prevent the entrance of

the water. A single instant suffices the creature to

perform the act of breathing ; which effijcted, it plunges

again into the depths of the sea, the water of which

cannot enter either by the nostrils or the mouth. The
tongue is much less develope_d in the sea than the

teiTestrial serpents. As long as they are below the

surface of the water they never make use of this organ

;

but when they are out of the element, and the animal

is blinded, as it were, by the light, it appears of material

use as a feeler. The eyes are generally small, and the

pupil is always round. The mouth is only of moderate

size, and the jaw-bone is sufficiently long to give room,

in addition to the fangs, to several small solid teeth.

Hence it follows that these sea-snakes cannot erect

their fangs so much as the viperine serpents, and in

biting their prey, they retain hold of it witli their jaws.

The fangs are marked on their hinder edge with a

furrow, which communicates with the orifice of the

duct which conveys the poison from the gland. They

are much smaller than in the colubriue-venomous

snakes, and therefore have escaped the observation of

many naturalists, who, like Dr. Patrick Russell, deny

their existence in several of the species. The other

teeth are exceedingly small and numerous. The
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poison gland is also less developed tlian in tbe true

venomous serpents, forming a narrow pear-shaped sac.

The skin wliich covers the body, is viry loose and
easily detached, and the scales upon it are cenerally

small, in some so much so, that when fh.: skin is dis-

tended the body looks as if deprived of it? ^.pi(l'-.rmis.

There is a peculiarity in the structure vl tho lung (for

there is onlj' one) in sea-snakes which adipts them for

their method of living. It is a long narrow canal,

swollen out in some parts of its course into tolerably

sized sacs ; and as it extends as low down as near the

extremity of the intestine, it fulfils at once both the

function of an organ of respiration and a swimming
bladder.

Sea-serpents were known to the ancients, but unfor-

timately the}' often confounded with them various fishes

of an elongated eel-shaped body. They seem to be

confined to the intertropical seas, or those in the neigh-

bourhood of the tropics. They are sometimes found in

the open ocean at great distances from land, but in

general they appear to prefer Hving near the shore, or in

the moutlis of large rivers where they find an abundant

supply of food ; such places as the Sunderbunds which

form the delta of the Ganges. All the species belonging

to this familj', without exception, are venomous, though

some naturalists have asserted the contrary. Differ-

ences of opinion, too, exist with regard to their nature

and disposition ; several naturalists and travellers assert-

ing them to be of a gentle and peaceable temper, while

others maintain tlie opposite. Dr. Russell found in

one or two species, that no provocation could excite

them to bite. M. Lesson, after inclosing them in

vessels vrith fowls, was not able to make them attack

the birds. M. Siebold, on the testimony of Schlegel,

asserts that the pelagic serpents are not of a fierce dis-

position, and that during his voyage from Batavia to

Japan, he has caught many with a hand net, landed

tbem into the boat, and that the sailors handled them
without fear or any bad effects. Professor Reinwardt,

who has frequently met with these serpents, confirms

Siebold's account of their quiet, gentle disposition. Dr.

Cantor, on the contrary, who had abundant oppor-

tunities in India of seeing them, declares that they are

Iiighly venomous and dangerous. After taking notice

of the opmions mentioned above, be says, " an asser-

tion like this, may easily mislead travellers, who by
carelessly handling animals provided with weapons of

the most dangerous description, are, if wounded, certain

to pay VTith their life for their temerity. I must there-

fore from my own experience, assert that those species

which I have observed in the Bay of Bengal and the
Gangetic estuaries, are of very ferocious habits, as well
iu as out of water."

Their motion in the water is very active and grace-
ful, and is described as being a sort of gliding on the
surface, when the sea is calm, raismg from time to time
their head above the wave, perhaps to breathe. They
are able swimmers, and their movements are executed
by repeated strokes of the tail from righttoleft, succeeded
by a lateral and undulatory motion of other parts of the
body. At times their agility is described as being
extreme, and their swimming most rapid. When
removed from the sea, however, they become blinded.

by the light contracting the pupil ; and then, in addition

to the difficulty which they experience whilst attempt-

ing to support their sharply-keeled bodies on dry land,

their movements become just as uncertain and mal-

adroit as they are nimble and swift in their own element.

Taken from the sea, and placed on dry ground or in

fresh water, they soon die.

The size of these serpents varies in the different

species. Some are not more than two feet and a half

long, whilst others reach a length of five feet. The

females are ovoviviparous, but the sexes cannot be

distinguished externally. These sea-serpents are

usually of a yellowish colour, shading sometimes to a

green, sometimes to a blue, or to white, and most

frequently relieved by numerous blackish bands, or by

large lozenge-shaped spots disposed in a transverse

manner along the back. In the young the colours are

generally of a brighter hue than the adults, and these

feed upon small floating Crustacea.

THE BLACK-BACKED PELAMIS {Pelamis bkolor),

or the Nalla-whalagei.lee pam—represented in

Plate 4, fig. 5, and fig. 13 annexed—being common
in all the parts of the sea frequented by sea-snakes, is

perhaps the one best known in European collections.

It is about two feet four inches in length, and about

three inches in circumference in the thickest part.

The skin is very loosely attached to the body, and is

uniformly covered with small hexagonal scales disposed

in such a manner as to resemble the stones of a pave-

ment. The body is strong and thick, of a cylindrical

form in the anterior part, but becoming compressed pos-

teriorl^', and termuiating in a short, thin, flat tail, of a

Fig. 13.

The Black-backed Pelamis (Pelamis bicolor).

lanceolate form, and broadest at its extremity. The
head is long, compressed, and projecting into an obtuse

beak. The mouth is large, and the eyes are lateral

and of good size. The head and beak are of a black

colour, and the sides and belly yellow, with some
obscure, black, round spots towards the tail, which is

singularly spotted with white, black, and yellow. This

species is the most widely diffused of all the Pelagic

serpents. It is common on the coast of Coromandel,

Pondicherry, Malabar, and Bay of Bengal. It has

been met with on the coasts of Java, Borneo, New
Guinea, in the Sea of the Moluccas, near the Celebes,
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off Port-Jacksou iu Australia, and ou the coast of New
Zealand. It occurs also in the Pacific Ocean, and is

said to be eaten by the natives of Tahiti. Dr. Russell

says that the fishermen of Vizagapatam assert that it

seldom approached the shore, and that it was a very

dangerous reptile.

THE KADELL NAGAM {Microcc2>halo2iMs gracilis)

is also a native of the Indian seas ; Dr. Russell, who
was amongst the first to describe it, having received

his specimens from the coast of Tranquebar. It has

a rery small head, a very long and slender neck, and
the body, which is of a considerably larger size, be-

comes a little compressed as it approaches the tail,

which is short, flat, and two-edged. It has a narrow

mouth, small teeth, and very small globular eyes. It

attains the length of two feet nine inches, and is of a

bright blue colour, with cross yellow bands, more
especially on the neck and tail. The belly is of a

lighter yellow, with faint blue bands. According to

Dr. Russell, the bite of this serpent is reputed by the

natives of India to be not less dangerous than that

of the cobra de capello.

THE VALAKADYEN {Enhydrina valakadyen), from

the Indian seas, has a cylindrical body, of nearly equal

thickness throughout, or slightly swollen in the middle,

and a short, compressed, double-edged tail. It has an

oblong, compressed head, a wide mouth, a blunt muzzle,

and small round eyes, placed high on the head. It is

about three feet three inches long, the tail of itself being

four and a half inches. The upper part of the body
is of a bluish-gray colour, and the belly yellow.

The Valakadyen, as it is called by the natives of

India, is represented by them as very venomous, its

bite being asserted to be infallibly mortal, if proper

remedies are not instantly applied. Schlegel considers

this species to be identical with another serjjent de-

Bcribed by Dr. Russell under the name of the Hoogli

Pattee. This snake was one of which Russell had
living specimens, and which he kept in order to test

their venomous powers. A fowl bitten in the thigh

by an individual of this species expired, he says, in

five minutes.

THE ACEOCHORDIANS {Acrocliordina) are inter-

mediate between the Pelagic or Sea serpents and the

Fluviatile species. In this small family the head,

instead of being covered with shields, is covered with

small scales hke those of the body, which are described

by Dumeril and Bibron as granulated tubercles inserted

into the skin. The species too, are for the most part

found living in rivers. Schlegel considers them as

boas adapted by then- organization to live in water.

They have the prehensile tail of these larger ser-

pents, but at the same time this organ is in general

flattened so as to serve the purpose of an oar or rud-

der. The head and teeth are on the same type as the

boas ; but the position of the nostrils and eyes, the

manner in which the mouth can be hermetically closed,

the compressed form of the body, which is furnished

with a keel on the under surface, and tlie absence of

the spurs or books at the side of the vent, all bring

them more closely to the Pelagic or Sea serpents.

They have not yet been experimentally proved to be

poisonous, nor are they incontestably innocuous. The

species are few, and as yet have only been observed in

intertropical Asia.

THE BANDED CHEESYDEUS {Chersydnis granula-
tus or fascial lis) is found in the rivers and on the edge
of the sea, in the peninsula of Malacca and neighbour-
ing islands, in the Bay of Manilla, New Guinea, Timor,
Java, Sumatra, and the coast of Coromandel. In size

it does not exceed three feet. Dr. Cantor found it in

tolerable abundance in the Sea of Malacca, where it

often occurs amongst the fishes taken in the fisher-

men's nets. A female taken in that way, he says,

three or four miles from the coast of Penang, mea-
sured three feet long and four inches in circumference,

and had six eggs. These were cylindrical, soft, or

with a whitish membranous shell, and were an inch

and a half long. Each egg contained a young one,

eleven inches long. By its mode of feeding and its

general habits, he adds, this serpent resembles the

venomous Pelagic species. In the water it is livel}';

but on land, and especially in the light of day, it

appears bhnd, and its movements slow and uncertain.

THE ACEOCHORDE OP JAVA {Acrochordas Javani-

cus)—represented in Plate 4, fig 6—is of a very

robust form, with a flattened belly and a conical tail,

which is very short iu proportion to the body, and

terminates in a point rough with tubercles. The
Swedish naturalist Hornstedt was the first to describe

this serpent as occurring in the island of Java, and Dr.

Cantor has since found it in the island of Penang. The
Malays, says Dr. Cantor, declare this serpent to be

rare. During a sojourn of twenty years at Singapore,

Dr. Montgomery only observed a specimen once.

The Malays know it by the name of UHar Karong

or U'lar Laid. The physiognomy of this serpent is

said by Dumeril to resemble very much that of an

English bull-dog, the head being broad and the muzzle

short and blunt. The individual mentioned by Horn-

stedt measured eight feet in length.

THE FLUVIATIIiE OR FEESH-WATEE SNAKES {Ho-

malopsina) are nearly equal in number to the Pelagic

group, about thirty-six being described in the Museum
catalogue. We know relatively very little of their

habits, most of the species which have been observed

living almost continually in the water. They are

almost all natives of intertropical countries, and have

been met witli in India and China, Java, Borneo, the

West Indies, and the warm parts of North and South

America. Many of them attain considerable dimen-

sions, but they rarely exceed four feet in length,

though they are as thick as a man's arm. The great

proportion of them are truly aquatic, and appear par-

ticularly formed for peopling the immense extents of

fresh waters found in the intertropical countries of

Asia and America, and which swarm with fish, of

which they make their chief food. They have a

peculiar appearance. The gi-eat disproportions of form

—a short, conical, and robust tail ; a head extremely

broad, thick, blunt, short, and covered with plates of

a very irregular and inconstant form ; a short obtuse

muzzle ; small nostrils, and little eyes directed upwards

—all these characters concur to render the aspect of

these animals at once hideous and disgusting. Never-

tlieless they are quite hai-mless, in spite of the malignity
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of their appearance. The species are, generally speaking,

of a very somhre hue. The upper part of the body is

of a brownish olive or blackish tint ; the under part is

generally yellow, marked with large square spots, and

some of the species are spotted, wliile others are

adorned with rays or transverse bands. The young

are usually marked with more lively colours than the

adults.

THE lARGE-CHEEKED HOMALOPSIS {Homalopsi^

buccata)—fig. 14—is one of the most characteristic

species of the group, and one of the best known.

This serpent attains the length of four feet, and a cir-

cumference of an inch and a half. The body is a little

compressed, and the tail, which occupies about a quar-

ter of the total length, is conical, robust, and is not

distinct from the trunk, which, however, becomes con-

siderably more slender towards the posterior extremity.

The head is broad at the base, extremely thick, high,

conical. The muzzle is short, and truncate at the tip.

The muscles connected with the jaws are well deve-

loped, and the salivary glands are very large. This

produces a swelling in the region of the cheeks, which

are very projecting, and gives the head a heart-shape

that causes it to resemble that of the vipers. Indeed

Fig. 14.

The Large-cheekcii ii... ..a.. .£/.!.- . .i.r.„.t;opbis buccataj.

tliis serpent has been described as venomous, and some

authors have, on account of the viperine aspect of the

head, actually placed it amongst the truly venomous

species. The teeth too of this Ophidian are much
more curved posteriorly than in ordinary cases, and at

the posterior part of the jaw they show a grooved or

furrowed structure, which has given rise to strong sus-

picions as to its venomous nature. Schlegel, however,

asserts that all the species of this group are innocuous.

It was considered at one time that this serpent was

peculiar to Java, where it was originally found inhabit-

ing the large fresh-water lakes in the western parts of

that island. Besides Java, however, it has been found

in Bengal and Sumatra.

THE WAMPUM SNAKE {Faranciafasciata) is another

species of this group, but instead of inhabiting Asia is

found in America. It attains a length of near five feet,

and a circumference of three and a half inches. The
body is elongated and almost cylindrical, tapering

only towards the commencement of the tail, which is

remarkably short, conical, and terminates rather abruptly

in a slight point. It is of a bluish-black colour above,

the sides being marked with transverse blotches of

bright red. A specimen was kept alive in the menagerie

of the Garden of Plants at Paris for fifteen months, but

during the whole of that time it could not be induced

to take any nourishment which was presented to it. It

is a native of North America, being found in Louisiana

and South Carolina. Catesby was one of the first

authors to make this species known. He says it " re-

ceives its name from the resemblance it has to Indian

money called wampum, which is made of shells cut

into regular pieces, and strung with a mixture of blue

and white. Some of these snakes are large, being five

feet in length
;
yet there is no harm in their bite ;

but

as all the largest snakes are venomous, so will they

devour what animals they are able to overcome."

Family II.—BOAS {Boidce).

The family of Boas {Boicbr) contains a considerable

number of species, upwards of forty being described in

the Museum catalogue. They are, generally speaking,

the largest of all the sei'pent tribe, and are characterized

by several very distinctive marks. The greater number

of them have, in the proper signification of the word, a

prehensile tail, which, though short, is excellently fitted

for grasping branches of trees or other such (jbjects.

They possess rudimentary hinder extremities, which

are developed under the skin. Tliese consist of several

small bones, which terminate in a horny spur not unlike

the spurs of the common fowl, and which penetrate the

skin and project externally a little in front of the vent.

The body is particularly well organized for twisting and

twining round other bodies ; and the scales which cover

it are small and numerous. As they advance upwards

upon the head and forwards upon the belly, it causes

the abdominal plates to be small and very narrow, and

those on the head to be of a less regular form than in

most others of the Colubrine order.

According to Pliny and some later authors, the name
Boa is derived from the Latin word has, an ox, because

they believed that the young reptiles were in the habit

of following the cattle in the fields, and living on the

milk of cows. This fable is not the only one that is cur-

rent in early writers concerning these huge creatures as

is the case for instance with regard to their size. Aris-

totle speaks of African serpents of such a length as to

be able to overturn a galley with three oars. Plin}'

tells us of an Indian species swallowing large stags and

bulls. Elian mentions huge serpents of from eighty to

one hundred cubits in length, and Suetonius asserts

that there was exhibited at Rome, under Augustus

Caesar, a living serpent fifty cubits in lenglh. Modern
travellers and writers are not much behind these

ancient authors in their marvellous tales of the size of

the Boas. George Andersen, in bis " Travels in the

East," tells us that in the island of Java there are ser-

pents large enough to swallow men entire. Baldjeus,

in his "Description of Ceylon" informs us that he found

serpents there, eight, nine, and ten eUs long (from thirty

to thirty-SLX feet), but that there are much larger ones

in Java, as well as in Banda, where one was taken

which had swallowed a stag, and another which had
swallowed a woman entire. Charles Owen, in his

" Natural History of Serpents," says, that in Batavia

there are serpents fifty feet in length. Marco Polo

tells us in his " Travels," that in the island of Carajan

very large serpents are seen, ten paces in length, and

ten hands-breadths in circumference. Father Gumilla,

in his " History of Orinoko," mentions the occurrence

there of serpents upwards of forty feet long. Bosmau,
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in his "Description of Guinea and the Gold Coast,"

informs us that though the largest he saw himself was
twenty feet, that there existed many much larger in

the interior, where his countrymen often found in their

stomachs not only whole animals, but men entire.

Labat tells us that on the river Kurbali, on the west

coast of Africa, serpents are to be seen thirty feet long,

and capable of swallowing an ox ; and in the Moluccas

we are told of serpents upwards of thirty feet in length

and one foot in circumfereuoe. Schlegel, however, a

cautious and conscientious author, remarks upon this

subject, that though the Boa constrictor is generally

held up as of an enormous size, he is perfectly satisfied

that it rarely attains a length of nine or ten feet ; that

the largest Pythons seldom exceed eighteen or twenty;

and that the Anaconda itself (the largest species of tlie

family) is now-a-days never met with exceeding twenty

or twenty-five feet, and of the circumference of a man's

thigh. M. Boie, who in his travels in India had many
opportunities of observing these animals, tells us that in

spite of his assiduous researches he was never able to

procure Pythons even of the size we have mentioned.*

It is said that after having killed their prey, they

lubricate the body all over with a thick layer of saliva,

in order to accelerate its putrefaction and facilitate its

deglutition. Now, says Schlegel, the mouth of the

Boas is really not wider than in many other serpents,

the jaws are not more dilatable, and the salivary glands,

which ought to be able to secrete such a prodigious

quantity of saliva, and therefore ought to be very large,

are on the contrary much less developed than in a

great number of other serpents. Mr. Broderip, in tlie

article Boidm in the English Cyclopedia says, " There

is generally in these descriptions an account of the fleshy

tongue of the reptile, and of its application to the dead

animal for the purpose of covering it with saliva previous

to the operation of swallowing it. We have fre-

quentl}' watched constricting serpents while taking their

prey,and it is almost superfluous to add that they never

covered their victim with saliva from their tongue before

deglutition. The mucus is not poured out till it is

required to lubricate the dilated jaws and throat for the

disproportioned feast." M. Boie, quoted above, in

India, and the Prince of Neuwied, in America, agree in

stating that these large reptiles only prey in general upon

mammalia of a small size, adult individuals alone being

able to master young pigs and those small deer known

by the name of Muntjac. Large mammalia and man,

they aflirm, are never in danger of being attacked by

these creatures, and the natives could not infonn them

of even a child having ever run any risk. Enough of

sober truth, however, remains to make the study of

these large serpents exceedingly interesting. The body

diminishes in size gradually towards the two extremities,

being much thicker in the middle. It is always con-

siderably compressed. The tail is short, somewhat

conical, and most frequently terminated in a short, blunt

point. It is always prehensile—that is, owing to the

direction of the articular surfaces of the vertebraj it can

• The largest specimens of stuffed snakes in the coUectidn

of the British Museum are as follows :

—

Python tSchiv, fifteen

feet ; Boa constrictor^ thirteen feet ; and Anaconda^ twelve

feet.

easily roll itself inwardly, fasten itself to objects which
permit themselves to be laid hold of, and is thus able

to sustain the weight of the whole body without the

serpent being obliged to employ much force for that

purpose. The head is always distinct from the trunk,

broad, rather long, conical, depressed, and terminated

by a muzzle, which is most frequently elongated and
blunt at the tip. The plates or scales which cover

the edges of the lips (the lahial j'lates) are in a number
of species (more particularly the Pythons) hollowed

out in the form of more or less deep pits, an organiza-

tion peculiar to these animals, and of which we do not

know the use. The bones of the head are exceedingly

strong. Tlie teeth are pretty large, all solid, close set,

aud pointing backwards, and increase in size as tliey

approach the tip of the muzzle. The palate is in

general provided with teeth also, nearly as well

developed as those of the jaws. The ribs are robust,

long, and curved; and the articulating surfaces of the

vertebri-e are directed in such a way that tlie body

of the serpent can easily be rolled spirally inwards.

We have already alluded to the existence of rudi-

mentary hinder extremities in this family. These

consist of a legbone, or tibia, two tarsal bones, and

a metatarsal bone, all developed imder the skin, and

to the last of which is attached a homy spur, or nail,

which penetrates the skin and projects externally.—See

Plate 8, fig. 18. Tliese spurs are moved by small

muscles attached to the bones, and are useful to tlie

animal in chmbing trees and perhaps in holding fast its

prey. Boas are endowed with prodigious muscular

force, and though this may be also exaggerated, we
may yet conceive, from an inspection of the muscles

attached to the ribs, of what amazing power a serpent

twenty feet long, and as thick as a man's thigh, may
really possess.

They are very rarely seen, however, to use this

power in captivity. Such as have been seen in Europe

are generally very gentle, no provocation bemg able to

incite them to put forth their strength, and their move-

ments are very slow. They are, many of them, of

brilliant colours, though tliese disappear after death.

Unlike the generality of serpents, their colours do not

become pale with age, but, on the contrary, become

more vivid, the design remaining very distinct at all

periods of tlieir life. "As far as our experience goes,"

says Schlegel, " the females appear to be thicker in the

body than the males, while the rudimentary legs, on the

other hand, appear to be more strongly developed in

the male than in the female." The Boas are well known

to take their prey by stratagem. "Hot steaming

morasses, the swampy margin of rivers, the borders of

lakes, the tangled underwood that skirts the dark and

marshy forest—these are their favourite abodes ;" and

there, with its prehensile tail twisted round some

aquatic shrub or tree, the huge reptile lies m wait

silently and patiently, stretched on the bank, or half

floating ui the water, till some unfortunate animal

chance to pass that way, or ventures to the water to

quench its thirst, when, with amazing velocity, it darts

upon its victim, seizes it witli its sharp strong teeth,

and, with the quickness of thought, twists its huge bulk

in many folds round the body of its prey, and crushes
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it to death. When thoroughly flattened out, it slowly

begins to swallow it, commenciug always with the head.

If the animal it has devoured be large, the act occupies

some considerable time, and the huge creature then

sinks into a state of lethargic stupor, and may easily be

mastered. Boas may be tamed as well as Rattlesnakes,

and both in America and Africa have had rehgious

rites and homage paid to them.

The species of the family Buidcc are divided into two

large sections :—I, Those which have the tail strongly

prehensile, the spurs large and exposed, the head

elongate, distinct from the neck, and the muzzle trun-

cated. The eyes are nocturnal, the pupil being oblong,

erect. II. Those which have the tail very short and

only slightly prehensile, or, in some, not prehensile

at all. The head in these is very small, and not

distinct from the body. The spurs are small, in some

being quite distinctly visible externally, but in others

hidden under the skin.

Ill the first division we have two subfamilies, the

Pythons (Pythonina) and the Boas {Boiiia).

The P^'thons are distinguished by their having the

plates nnder the tail (subcaudal plates) in two rows;

distinct intermaxillary or canine teeth ; the upper part

of the orbit formed by a particular bone ; and the

plates on the lips (labial plates) more or less deeply

pitted.

The Boas are distinguished by their subcaudal

plates being entire, in only one row, and no inter-

maxillary or canine teeth at all. The Pythons are all

natives of the Old World. The greater number of the

Boas are natives of America.

THE KOCK SNAKE {PijAon mofora«) —represented

in Plate 5, fig. 1, Plate 8, figs. 2, 2a (skeleton and

skull), and fig. 15 annexed— is one of the most remark-

able species of this subfamily, and is a native of

India, and some of the large islands, as Java, &c. It

generally occurs from seven to thirteen feet in length,

but even Schlegel mentions having himself seen one

that measured twenty feet. The colours are brilliant

and lively. A pale yellowish coffee-brown colour pre-

dominates on the upper parts, losing itself in numerous

gray marblings on the flanks, which scarcely allows the

beautiful yellow colour of the ground to be seen, but

which spreads uniformly over the belly. The head is

variegated with red ; the muzzle is marked with a

square brownish-black spot, another is seen above the

eye, and a third, broad and club-shaped, is prolonged

from beb.ind the eye to the neck. The iris is of a

golden yellow colour. The adults are more brilliantly

coloured than the young. The head is distinct from

the body, is tolerably broad, elongate, depressed on the

summit, and terminates in a narrow rounded muzzle.

The nostrils, large and round, are slightly distant from

each other, and are directed backwards. The eye is

nearly lateral, and directed slightly forwards. The tail

is much smaller in circumference than the trunk, and

is rather short and conical. On the continent of India

this serpent is known to the natives by the name of

the Bora or Pcdda Poda, but by the English is caUod

the Rock Snake. Russell, who describes it, says he

never saw one exceeding ten feet in length, and states

that he has observed them twisting themselves round

tne arms of the snakemen, who merely complained of

the arm being benumbed by their grasp. In the island

of Java, however, they would appear to grow to a much

Fig. 15.

Head of the Rock Snake (Python moluinisj.

larger size. M. Eeinwardt, as Schlegel informs us,

brought from thence to Europe a skeleton of this

species which exceeded seventeen feet. " The Malays
of Java," he says, " call it Oular-Sawa or Oular-Rava.
It inhabits low, shady, marshy, or mundated places,

and appears to delight m rice-fields. It is said to reach
the length of twenty -five feet, but the largest I have
ever seen only measured seventeen. The natives draw
a good omen from the neighbourhood of this serpent.

I have sometimes found in its stomach the hoofs of

deer, and it attacks also pigs." M. Boie, a corre-

spondent of Schlegel, and who has been mentioned
before, thus writes :—" This Python sometimes attains

an enormous size. It attacks pigs, and the deer called

Muntjac, but human beings have nothing to fear from

it. Its muscular power is astonishing. An individual,

the thickness of a man's thigh, which had just been

taken, escaped from a cage made for containing wild

animals, breaking the iron bars which closed the

entrance. Individuals of such a size, however, are

very rare." Specimens of this species have not unfre-

quently been brought alive to Europe, and not long ago

four examples of it were to be seen in the Zoological

Gardens, Regent's Park. An account of the habits of

some which were kept alive in Paris has been given us

by Schlegel. They were from seven to ten and thir-

teen feet long, and were brought from Bengal. In

their general disposition they were mild and gentle,

and very slow in their movements, even although pro-

voked. They were kept in a box enveloped in flannel,
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and lay quite tranquil, allowing themselves to be taken

out to be exhibited to the numerous spectators who
visited the menagerie. They appeared to be in a con-

tinual state of stupefaction, not paying the slightest

attention to anything that passed around them. Food
was given to them once in eight days, but even then

they were not always disposed to seize tbe animals

given to them, refused even to attack them for two or

three da3's, and sometimes were absolutely obliged to

be provoked to bite them. When they did attack them,

they always seized hold of them by their teeth, and

lla^^ng once secured their prey by plunging their

teeth into the poor creature's head, they twisted their

body in folds around it, and crushed it to death at once.

Having killed the animal, they licked it before they

began to swallow it, and made no liaste to execute this

operation, which, on the contrary, lasted sometimes

two or three hours. They always began with the head,

and the prey was evidently introduced into the gullet

by the efforts of all the muscles of the anterior part of

the body being brought into action simultaneously.

Tins action being repeated only at considerable inter-

vals, the process of deglutition occupies a pretty con-

siderable space of time. In the Zoological Journal

Mr. Broderip gives a very interesting account of tbe

method of these creatures' seizing, killing, and swal-

lowing their prey, as observed by him in the menagerie

of the Tower of London, but we must refer the

reader to the original. It is a curious fact in the

history of serpents that the Pythons place their eggs

in a group and cover them with their body,* as if

hatching them. This circumstance was first noticed

by IMr. Bennett in this countiy, who gives in his

account of it a figure of the snake on its eggs.

jVI. Lamare Picquet communicated this fact to the

Academy of Sciences in Paris, when the fact was also

verified in the Garden of Plants. A specimen of

Python was sent over by Mr. Kuhl, and placed in the

menagerie there. She laid fifteen eggs, collected

them together, and coiled herself round them in the

shape of a spiral cone, her head at the top, the eggs

Ijdng within. The temperature of the snake, it was
observed, was increased during the time, and she ate

nothing, but drank greedily, during fifty-six days.

Directly the young were born she left them to them-

selves, though she had never quitted the eggs during

the above period.

THE ULAE-SAWA {Python rcctkulatus) is another

East Indian Python. This species is a native of the

continent of India, the island of Java, and Borneo. It

has often been confoimded with the preceding, and in

Java both are designated by the same name. It is

rather smaller, attaining to the length of from twelve

to sixteen feet, and the circumference of rather more
than a man's arm. Lacepede says it is one of the

most beautiful, and at the same time largest serpents

of the island of Java, and receives from the inhabitants

the name of Oular-Sawa (serpent of the rice fields),

because it prefers to make its dwelling in these places.

Its general length in such situations, he says, is about
nine feet ; but individuals which live in thickets in open,

elevated regions, attain a much larger size, and have
been compared to the height of a tree 1 Its chief food

consists of mice, rats, and birds, but occasionally much
larger animals are made its victims. The predominat-

ing colours of this serpent are blue and yellow, or gold

and black.

The African species of Python are equally remark-
able with those of India.

THE GimiEA EOCK SNAKE (Hortulia Seha;), con-

sidered by some authors as a mere variety of the

preceding species, is pecuhar to Africa, especially the

west coast, and attains to a large size. Adanson
mentions having seen individuals in Senegal twenty-

two feet in length, and eight inches in circumference.

Two or three years ago a live specimen was to be seen

in the Zoological Gardens, Regent's Park, which was
estimated to weigh about a hundredweight. It is

remarkable for the brilliancy of its colours and the

lustre of its scales. The upper part of the body pre-

sents, on a yellow gi'ouud, a series of large rings of a

brown or black colour, edged with grayish-white, and

so placed as to form a sort of chain along the back.

This species of serpent has been described by several

travellers, who mention it as being held sacred by the

natives of the west coast of Africa. In the beginning

of last century, Bosman, a Dutch traveller, in his

description of the coast of Guinea, gives us a good
many details of the worship paid by the inhabitants

of that coast to this serpent. Dcsmarchais, a French

traveller, gives a somewhat similar account of this

serpent-worship amongst the natives of the kingdom

of Whidah. This serpent, he says, is one of the most

remarkable species that superstition has made a

divinity of. In the kingdom of Juida (Whidah), on

the west coast of Africa, it is very common, and altars

are erected for its worship. This pretended god,

which is called the Serpent Fetiche, which signifies

the Preserver, has as magnificent a temple erected

to it as can be made by the nide art of the Negroes.

It receives there the richest offerings : stuffs of silk,

trinkets, the best meats and drinks of the country, and

even herds of cattle. Thus the priests who serve it

enjoy a considerable revenue, possess immense lands,

and command a great number of slaves. In order

that nothing might be wanting for the gratification

of their pleasures, they force the priestesses, each year

about the time the maize begins to grow green, to

run all over the town of Juida and the neighbouring

villages. Armed with a thick club, and seconded by

the priests, they knock down without pity all who dare

to resist them, and force the most beautiful Negresses

to follow them into the temple. The load of super-

stitious credulity weighs so heavy on the head of the

Negroes, that these girls believe that they are going to

be honoured by the approach of the Protector Serpent,

and that it is to liis love they are to be given up.

Previous to the time for being admitted into the pre-

sence of the pretended deity, they are obliged to sub-

mit to a painful and barbarous ceremony, for cruelty

almost always springs from superstition. Their skin

in all parts of their body is stamped, by means of iron

bodkins, with figures of flowers and animals, especially

serpents. The priestesses thus consecrate them to the

service of tlieir god ; and it is in vain that the unfor-

tunate creatures utter the most plaintive cries in order



to arrest the torment they are experieacing; nothing

stops their inliumaa zeal. When the skin of these

poor victims is healed, it resembles, it is said, a flowered

black satin, and renders them for ever afterwards the

object of the veneration of the Negroes, When the

time arrives for the god to receive the favoured Negress,

she is made to descend into a dark cave, whilst the

priestesses and the other young girls celebrate her

destiny by dances and hymns, which they accompany

with the music of many clamorous instruments.

When the young Negi'ess leaves the cavern she receives

the title of the serpent's wife.

For a long time this Bock Snake was very rare in

European collections, because the natives in that part

of Africa in which it is found were prohibited, under

pain of death, from sending specimens out of the

country, or even giving any skins to strangers. They
were not allowed to be killed or even ityured in

the sliglitest degree. " The reverence and respect

which the Negroes preserve for this snake is bo

gi'eat," says Bosman, " that if a Black should dare

touch one of them with a stick, or any otherwise hurt

him, he is a dead man, and certainly condemn'd to

the flames. A long time past, when the English first

began to trade here, there liappen'd a very remark-

able and tragical event. An English captain being

landed, some of his men, and part of his cargo, they

found a snake in their house wliich they immediately

killed without the least scruple ; and not doubting they

had doue a good work, threw out the dead snake at

their door; where being found by the Negroes in the

morning, the English preventing the question who had

done the fact, ascrib'd tlie honour to themselves ; which

so incens'd tlie natives, that they furiously fell on the

English, kill'd them all, and burned the house and
goods." The habits of this serpent are very gentle,

because it has no enemies in that part of the country

to fear or to defend itself against. Out of their religious

respect for it, the natives try to remove all such animals

as might prove hurtful to it. Even such as might prove

beneflcial to the country otherwise, are excluded from

their shores should they threaten to injure their vene-

rated snake. The hog especially, which preys parti-

cularly upon several species of these reptiles, and which
is well known to attack with impunity the most veno-

mous of them, is pursued in the kingdom of Whidah
as a public enemy ; the Negroes seeing only in this

valuable animal an enemy which devours their god.

In consequence of this protecting care and kindness to

them, these large snakes appear to be quite familiar

wrtli man, and are said to be so tame as to readily allow

themselves to be taken up and handled and played
with, without the slightest danger being incurred.

They make a good return too for the kindness they

receive at the hands of the natives, for they attack and
destroy the venomous serpents with which the kingdom
of Whidah abounds, and seem to confine their antipathy

to injurious reptiles, and insects, and worms which
devastate their fields.

THE NATAL EOCK SNAKE, another species of Python
(^Hortulia natalensis), is found is South Africa, where
it attains a large size. It was first described by Sir

Andrew Smith. The specimen figured by him in his

" South African Zoology " measured only twelve feet

three inches ; but he says it occasionally attains a much
greater size, and the natives informed him that indivi-

duals have been seen whose circumference was equal

to that of the body of a stout man. He himself saw a

skin which measured twenty-five feet, though a portion

of the tail was deficient. Though not worshipped by

the natives of South Africa, there is a superstitious

regard for it, mixed up with the horror with which

they view it, that is something akin to the respect paid

to its relative by the Negroes of Western Africa. When
it has gorged itself with food, like the rest of its species,

it remains for some time in a nearly torpid state, and

may then easily be killed. But the Soutli Africans,

we are told, seldom avail themselves of these oppor-

tunities of ridding themselves of a reptile they view

with horror, as they believe it has a certain influence

on their destinies ; and they afiirm that no person has

ever been known to maltreat it, without sooner or later

paying for his audacity. Dr. Savage tells us also that

three or four individuals having made their appearance

upon a certain piece of land, the owner abandoned it

from the superstitious notion that it could not, in con-

sequence, yield a crop. The Natal Rock Snake has

the body of a fusiform shape, and the bead nearly of

the same thickness as the neck, is depressed and much
broader behind than before the eyes. The whole

surface has a strong metallic gloss in certain lights.

According to Sir A. Smith, this snake was formerly an

inhabitant of the districts now within the Cape Colony,

" anfl the traditions," he saj's, " of the older Hottentots

abound with instances of its miraculous powers. At
present it is not to be found within hundreds of miles

of the boundaries of the colony, and few specimens

have been obtained nearer than Port Natal."

Boas {Boina).

Linnseus described a large species of this family

[Boidm) by the name of Boa constrictor ; a name
whicli has now become familiar to all the world, and

here in Great Britam has even passed into an English

word. It has, indeed, given the name to the whole

family, so that by travellers and early writers all the

accounts of the huge serpents met with in various parts

of the world, whose immense size and incredible vora-

city have been so variously described and highly exag-

gerated, have been indiscriminately referred to that

species as the type of the family. The species, how-

ever, belonging to the Old -World, we have already

shown, form now a separate sub-family imder the

name of Pythons, whilst the true Boas, those which

are for the most part inliabitants of the New World,

and which contain the real Boa constrictor, form a

subfamily by themselves under the name of Boina.

About twenty species of these have been described,

two or three of which are very remarkable.

THE BOIGTJACU (the true Boa constrictor)—Plate 5,

fig. 2— is the one which is most widely known, by name
at least. This serpent is remarkable for the beauty and

variety of its colours, and is in general easily recognized.

It has a heavier look than any other species of the

family. The body is very thick in the middle, and a little
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Irably more slender

Inly about the sixth

Che head is heavj'-

Inct from the neck,

and heart-shaped. Its prominent muzzle and swollen

cheeks and region above tlie e3'e, give it an air of fero-

city which in reality however does not belong to its

character. The eye is small, lateral, and has a ver-

tical pupil. The colour of the ground is a rosy purple,

varied and marbled with pale brown. On the under

surface and towards the tail this passes into white, but

on the upper parts, on the contrary, into a pale choco-

late brown. A broad brownish-black r.ay runs along

the sides of the head to behind the nostrils, and extends

in a serpentine form along the neck and along the

flanks, enlarging at irregular intervals in order to unite

with that of the opposite side. The tip of the tail is

generally of a red colour. The scales of the body arc

remarkably smooth, and extend also o^'er the wliole

head, so that it possesses no plates except those of the

lips, which are also smooth, and not pitted. The Boa

constrictor is a native of tropical America ; it has

been found in Brazil, Para, some of the West India

islands, and is particularly abundant in Surinam, where

it is known by the name of Papa-serpeiit. Very

exaggerated statements have often been made as to

the size of the Boa, partly owing to many authors

confusing other species of the family with it. Modern

travellers have seldom seen it exceeding twelve feet

in length, though individuals are mentioned as much
surpassing that extent. The specimens sent to Europe

from Surinam vary in general from seven to eight feet

in length, and in diameter to the circumference of a

man's arm. According to the account given to Schlcgel

by his correspondent JI. Dieperink, no person in that

colony regards the Boa with any feelings of fear. On
the contrary, it is often tamed, and it contracts habits

so inoffensive, that it holds the rank there of one of the

domestic animals with which it frequently lives in per-

fect harmony. This gentleman occasionally kept various

Boas in the same chamber, without any mischief ever

occurring. He fed them upon eggs, of which they

appeared to be very fond. Individuals have often

been known to have lived without food for six or eight

months. The Prince ofNeuwied, during bis travels in

South America, had frequent opportunities of seeing

and studying the habits of this snake, and his account

appears to be both very interesting and trustworthy.

He often met with them in various parts of the east

coast of Brazil, especially in the country to the south

of Rio Janeiro, and near Cape Frio. They appear to

prefer the woody parts of the interior to the open

places near the coast, and in such places, and in the

large forests of that country, they are often to be seen,

(either hanging suspended to a branch of a tree waiting

for their prey, or retired into holes in the clefts of

rocks or under the trunks of old trees, collecting there

in small companies of several individuals. Their food

consists of the small mammalia of that country, such

as rats, mice, agoutis, pacas, and capybaras. The
adults, however, are said sometimes to attack goats,

and the natives often in consequence call them Cobra

de Veada. Nobody, says Prince Neuwied, fears them,

Vol. II.

and the inhabitants ofteti attack and kill them with

sticks. The native hunters laugh at the absurd idea

so often entertained by strangers, that the Boas ever

attack man, but they affirm that they will attack and
devour other reptiles, and also dogs. Unlike the

Pythons, the Boa never goes into the water, but lies

concealed in burrows, the entrance into which is easily

recognized by its being regularly, as it were, polished

by the rubbing of its huge body against the sides. It

is caught by the Brazilians placing nets at the entrance

of this burrow, and these serpents are hunted thus for

their skin and fat. Of the foi'mer they make boots,

saddle-cloths, &c., and the fat is used for anointing

painful jouits, &c.

It was either this snake or an allied species, the

EiiPt;ROR Boa [Boa Iirqicrator), that was worshipped

in Mexico. At the first discovery of that country by

the Spaniards, this " snake-worship" was very com-

mon, and the idols have been described by the early

historians of the conquest. Southey, in his fine poem

of " Madoc," describes this horrid w-orship, the idol,

and the priests, and Peter the Martyr gives the following

account of the idol found by the Spaniards at Cam-

peachy :

—

" Our men were conducted to a broade crosse-way,

standing on the side of the towne. Here they show

them a square stage or pulpit, four steppes high, partly

of clammy bitumen, and partly of small stones, whereto

the image of a man cut in marble was joined, two

foure-footed unknown animals fastening upon him,

which, like madde dogges, seemed they would tear

the marble man's guts out of his belly. And by the

image stood a serpent, besmeared all with goare bloud,

devouring a marble lion, which serpent, compacted of

bitumen and small stones incorporated together, was

seven and fortie feet in length, and as thick as a great

oxe. Next unto it were three rafters or stakes fas-

tened to the grounde, wdiich three others crossed

under-propped wdth stones ; in which place they pvmish

malefi>ct<u-s condemned, for proof whereof they saw

innumerable broken arrowes, all bloudie, scattered on

the grounde, and the bones of the dead cast into an

inclosed courto neere unto it." It was to this idol

that the ancient Mexicans offered human victims ; and

the priests, taking advantage of the knowdedge they

had of the usually gentle habits and docility of these

large snakes, always kept one alive to show to the

deluded worshippers.

THE ANACOHDA [Eunectes murimis) — fig. 16

—

is the largest, however, of all the serpents belonging to

the Boa family. This serpent is perhaps the largest

Ophidian of America, and probably surpasses in size all

other serpents in the world. It is to this species that

we must refer the greater number of the highly exag-

gerated tales of travellers, of the enormous size, the

ferocious habits, and the extraordinary voracity of

those monstrous serpents that have been found in the

New World. In reading the accounts of some of our

earlier travellers of the vast size of various serpents

met with by them, and comparing them with the rela-

tions of our modern zoological travellers, wo are often

led to pause and ask the qiicstion, How are we to

account for such discrepancies? In other matters,

H
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tlie description of plants, for instance, and various

mamraiferons quadrupeds, &c., the account given by

tliese writers is often very correct, and not at all

exaggerated. Why should they then, when they come
to treat of serpents, alligators, &c., launch out into

what appears to us now-a-days to be such highly-

coloured tales ? Dr. Shaw in his lectures has noticed

this, and says that it is probable that many ages ago

much larger specimens of such animals might have

occurred than are to be found at the present day, the

increased population and cultivation of most countries

having tended more and more to lessen the number of

Fig. 16

-o

The Anaconda (Eunectes murinus).

such creatures. It is the same in our own country with

other classes of animals. Take, for instance, the account

given us by anglers and zoologists of repute as to the

size and weight of our salmon in the river Tweed only

a few years ago, and compare them with the dimen-

sions of the largest individuals taken now. Formerly

salmon were taken in that river " weighing seventy or

even eighty pounds. Such, however, are never seen

now, owing to the perfection of the means of capturing

them at the mouth of the river, by which the chances

are very greatlj' against any fish escaping the various

dangers by which it is environed, for such a succession

of years as is likely to admit of its attaining to its full

dimensions."* So we suspect it may have been with

reptiles in former ages, living in the wild uncultivated

tracts of marsh and forest lands in America and Africa.

Undisturbed by man and enjoying abundance of food,

they acquired a size and bulk which they are seldom

or ever permitted now to attain. The Anaconda
appears to be spread over a considerable portion of

intertropical America, being common in Brazil and in

Guiana. It is of a rather more slender form than the

Boa constrictor, the body not being so thick, and the

tail being only al>out a fifth of the total length. The
head, too, is much smaller and thinner, and nearly of

the same size as tlie body, and the muzzle is elongated

and rounded at the tip. Tlie nostrils are placed on

the summit of the muzzle, close to the extremity, and

are very small, which marks the animal as an inhabi-

tant of the water. It is also less varied in colour than

tlie Boa, being, on the upper parts, of a fuliginous

brown shading into olive on the head, with two rows

• Baird's Cyclopaedia of the Natural Sciences. Art. Sal-

monuiee.

of round black spots extending along the back. Under-

neath it is of an ochre-yellow colour, and the flanks,

which are of the same hue, are marked with a double

row of eye-shaped spots. The Prince of Netiwied, in

his " Travels in Brazil," has recorded a number o(

interesting facts connected with the history of the

Anaconda. The native name for it in Brazil, he

says, is Cucuriuha or Cucuriu. Speaking of its size,

he says he has seen individuals twenty feet long, but

that the inhabitants assured him that it arrives at a

much greater size in uncultivated and uninhabited

places. It passes the greater part of the day in the

water, sometimes swimming with

great facility, at others allowing

itself to float on the surface and

be carried down the stream by the

current without exerting the least

motion. It dives, he says, with

great dexterity, and often remains

a long time at the bottom of tlie

water, where it reposes, if it is not

deep, only exposing its head at the

surface. At other times it lies

stretched out on the banks of a

river, on the sand or on trunks ol

trees, where it patiently waits for

its prey coming to quench its thirst

at the water's edge. Its principal

food consists of small mammalia,

such as the capybaras, the agoutis, and pacas ; and it

is said that it even preys upon fishes. Their pairing

season is from November to February, at which period

they are most frequently to be met with, and may be

heard uttering a dull bellowing sound. It is a very

timid animal, and is always on the watch, so that it can

only be surprised by chance. The natives kill it when-

ever they can, either by shooting it with a gun or bow
and arrow when in the water, or by beating it with

cudgels if they meet it on dry land, for its movements

then are very slow. It is tenacious of life, and the

body has been seen to move after it has been disem-

bowelled and the skin stripped off. The flesh is eaten

by some of the natives ; the fat is melted down and

used for various purposes, as in rheumatic pains,

sprains, &c. ; and the skin is made into shoes, port-

manteaus, &c. The Anaconda appears to be vivi-

parous. Schlegel received a specimen from Surinam,

which upon opening he found to contain twenty eggs,

each containing a foetus, nearly quite developed, from

one foot to eighteen inches long, and possessing very

bright tints, but similar to those of the mother.

The specific name murinus {Eunectes murinus) was

given to it because it was believed to prey chiefly upon

mice, and the French naturalists have adopted the

same name, and call it the Boa rativora or rat-eating

Boa. But though these small animals may form the

principal food of the young Anacondas, the adults are

powerful enough to attack and overpower much larger

game. One of its provincial names is £1 Trarja

Venado or Deer-swallower, and sufSciently indicates

the idea the natives have of the nature of its food.

THE ABOMA {Epicrates cenchria) is another species

of Boa, but mucli smaller than the last mentioned. It
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is about six feet long, about as thick as a child's arm,

and is remarkable for its fine colours. The ground
colour is a more or less deep but clear reddish-brown

fading into j'ellow, and a double row of round brownish-

j'cllow spots edged with black runs along the upper

parts, which, however, often become confluent, running

into each other and then forming a single row of large

spots. On the flanks, three other rows of a blackish-

brown colour may be seen. The head of the Aboma
is nearly of the same size as, and on a line with the

trunk, is small, narrow, elongate, conical, and flattened

on the crown. The muzzle is very compressed and
prominent, forming a kind of nose. The nostrils are

open, lateral, and are placed very near the extremitj'.

The tail is very short, conical, always curved inwardly

and terminates in an obtuse point. The Aboma is a

native of South America and the West, Indies. The
Prince of Neuwied observed it on the east coast of

Brazil, where the natives call it tlie Jiboya, and say

that it possesses similar habits and manners of living

to the Boa constrictor, which they also know bj' that

name. It ascends trees and often establishes itself in

hollows in the ground, but never frequents the water.

Its food consists of small mammalia.

In the second group of the family Boidm, or those

with only a slightly prehensile tail, and the spurs small

or even hidden under the skin, the head is very small

and indistinct. It is nearly of the same size as the

neck, and the body is cylindrical, and of nearly equal

circumference throughout all its length. The throat

is not wide, nor does it admit of such extension as in

the greater paii of the Ophidians, and the eyes are

small. The scales with which they are covered are

almost always smooth, and are all of the same form,

with the exception of those which are on the head and

under part of the body. The species which, according

to Schlegel's idea, form only one family, the Torlri-

cina, are arranged in the British Museum catalogue

in four small families, their characters being taken

from the distribution of tlie scales of the head, the

presence or absence of intermaxillary teeth, &c., &c.

As these, characters, however, are onlj' important for

the purpose of methodical arrangement, and as there

is not much known of the habits of many of the indi-

viduals belonging to the group, we will consider them

here as all being rel'errible to one subfamily.

THE BUEROWTNG SNAKES {Tortricina) are peace-

ful and harmless serpents, mild in disposition, and slow

in their movements. They are always found living

on the ground, and prefer for tlieir place of abode open

and sandy places. For enabling them to move with

celerity on such kind of ground, nature has furnished

them with a cylindrical body, a narrow bell3', and a

short but strong and sometimes prehensile tail.

Their teeth are short, but pretty strong, conical in

sliape, and not very numerous. The nostrils are either

orbicular or elliptical, and most frequently vertical.

The eyes are very small, somewhat vertical, and except

in one or two species, with a round pupil. The pre-

vailing colours are red, brown, and yellow, but they

vary much in diiferent species. In general they are

iridescent and exhibit a considerable play of colours.

They never acquire any great size, and it is rare to

find individuals exceeding two or three feet in lerigth.

The young are more brilliant in hues than the adults,

and possess a somewhat longer tail. The species

have been found in the hot parts of both Old and New
Worlds. They have, in particular, been noticed in

several of the Polynesian islands, in Java, Bengal, and
in Surinam. Individually they are not widely spread,
with the exception of the Eryx, which inhabits tem-
perate climates, and is found in the South of Europe,

Western Asia, and the North of Africa, being a native

of Greece, Tartary, Persia, Arabia, Syria, and Egypt.
They frequent dry grounds open and exposed to the

sun, .such as sandy deserts. Living continually on
the ground, they form little burrows to shelter them-
selves from their enemies. They are never seen on
trees, and appear to avoid the water. It appears that

they are not much embarrassed in their choice of food,

as they swallow indiscriminately small quadrupeds and
rejjtiles, &c., provided the size of the prey is not too

much for them. Mice, cecili;ie, &c., are what have
been chiefly found in the stomachs of such as have
been opened. Their bite is attended with no bad
effects ; but hy the common people of the countries

where they are found they are believed to be danger-

ous. The species of this family are most probably

oviparous. They are few in number, ten having been

described in the iMuseum catalogue.

THE COKAL SNAKE {Tortrix scytah) is one of the

best known, perhaps the most beautiful of all, and is

the only species found in the New World.* It is a

native of Surinam, and is often brought to Europe by
sailors. The body, wdiich is well marked by alternate

rings of red and black, is of a cylindrical form, elon-

gate, and of the same thickness throughout its entire

length. The head is nearly of the same size as the

trunk, somewhat conical, and with a rounded muzzle.

The nostrils are round and vei'y small, as also are the

eyes, which are placed vertically on the head. The
prevailing colour in the living specimen is a beautiful

vermilion red. Numerous rings, close set, of a deep

shining black, often divided into two, or interrupted

and alternate, surround the body and the tail through-

out all its length. A broad ring, which occupies the

posterior part of the head, and the red pointed tail,

are more constant than any other characters. The
points of the scales on the body are often marked with

black, giving the appearance of a very pretty network

pattern. With the exception of size, the young and

old resemble each other closely, as do also the two

sexes, which are not distinguishable from each other

by any external characteristics. When full-grown,

the Coral Snake is ordinarily about two feet, or from

that to two foet six inches in length. A curious fact

has been noticed in this reptile with regard to its eyes.

When old, the eye often becomes opaque, the covering

of the eye being hardened, and blindness is the rcsnlt.

It is very common in Guiana, but is scarcely ever seen

to the north of Surinam. In the colony it is known

by the names of the Serpent with the two heads and

the Coral Snake. It is erroneously believed by the

natives to be venomous, a belief entertained also by

* With the exception of one from California [Clmrina hottce),

of which very little is known.
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Bome writers, such as Laborde and Father Gumilla.

It is always found living on the ground, and appears

to feed chiefly upon small reptiles, such as the cecilije,

typlilops, &o. Schlegel informs us that he possessed

an individual which was killed at the moment it was

occupied in devouiing a Cecilia of tlie same size as

itself. The female is viviparous.

True Colubrine Skrpe.nts.

The second section of the Suborder Colubrina, or

those in which the belly is covered with broad band-

like shields, and which have a conical, tapering tail,

are exceedingly numerous, and form the true Colu-

brine serpents. Tlie number described by Dr. Giin-

ther in the British Museum catalogue amounts to

three hundred and eighty-eight species, and they have

been divided, according to the structure of their teeth

(or method of dentition), into three groups.—I. Those

which are perfectly harmless, and are destitute of cither

yroored or perforatedfimgs in front of the jaws—the

Innocuous serpents {Ophklla hmocua); II. Those

which have a permnnenthj erect, groovedfang in front

—the Venomous colubriform serpents (EUipkla) ; and

III. Those which have a perjiiancntly erect, perforated

fang in front [Atractaspididce and Dendraspididcc).

Group First—THE HARMLESS COLUBEINE
SERPENTS {Ophidla innocua).

This group contains hy far the greatest number of

species, not fewer than three hundred and forty having

been enumerated. They are widely distributed, being

found in all parts of the woild. Dr. Giinther divides

them into no fewer than nvelve small families—each

family representing some leading genus in the former

arrangements.

Family I.—CALAMARS {Calamarida).

This, the first family we shall mention, is termed by

Schlegel the " vermiform snakes." The Calamars are

small terrestrial snakes, which present a sort of woi'm-

like or vermiform appearance. Their body is almost

cylindrical, sometimes resembhng a piece of whipcord,

Fig. 17.

Head of Linnsus' Calamar (Calamarta Linneei).

and terminating in a tail usually short, cylindrical, and
tapering. Their head is usually about the same size as

the bod}', and not distinct from the neck ; and the muzzle

is rounded or pointed.

Forty-four species have been described.

LI11N.ETJS' CALAMAR {Calamaria Lvmcei)—Sg,.

17—is one of the best known. It is a native of

the island of Java, and ia about a foot in length.

The colours vary very much, but generally the ground

is a fine red carmine or vermilion, deeper beneath,

where it often passes into brown, black, or bluish-black,

and variegated with quadiangular black spots. It is

said to be veiy common in Java, lives always on the

ground, and is very slow in its movements. The
Malays know it by the name of Ular-lema, and it is

looked upon by them as perfectly harmless

Family II.—CROWN-SNAKES {Coronellidw).

The Coronellas or Crown-snakes exceed the Cala-

mars in size, but never attain large dimensions. Their

body is of moderate size, nearly cylindrical in form,

but slightly thicker towards the middle. The tail is

rather sliort, more slender than the body, and tapering

insensibly to a- fine point. The head is more or less

distinct from the neck, rather depressed, and generally

with a short rounded muzzle.

The genus Coronella contains seventeen species, and

representatives of them are found in almost every part

of the globe. Two are European.

THE SMOOTH CEOVffl-SNAKE [Coronella austriaca)

appears to be spread over nearly the whole of Europe.

It was first observed by Laurenti in the htnnid valleys

in the neighbourhood of Vienna. It has since been

described as a native of various parts of France, Italy,

Hungary, Thuringia, Switzerland, Germany in several

quarters, Hanover, the Low Cotmtries, Sweden, and

also in Sicily, &c. Still more recently, it has been

found in England. It ditiers from most of the other

species of this family in its habits and manner of liv-

ing, preferring in general as its places of abode diy,

heathy, rocky, and wooded situations, instead of moist

meadows. In Thuringia it is ibund living on high

ground, even near the summit of lofty mountains,

where it has been observed taking refuge under stones,

moss, or herbs. It is easily known b}' its shining

skin, which is of a rather sombre brown colour, marked

with rounded, irregular, dark spots, somewhat like the

common viper ; and indeed it is often found in com-

pany with both it and the ringed snake. The pea-

sants often confound it with the viper, and dread it

much in consequence. When full grown the Smooth

Coronella seldom exceeds two feet in length. Its body

is elongated and cylindrical in .shape, slightly tapering

at the two extremities. The head is distinct from the

trunk, the eye is small, and the iris is of a lively red.

The colours vary very much in the adult specimens,

but the young at first leaving the egg are quite white.

Small animals, as mice, moles, little birds, lizards,

worms, and insects, constitute its food. It is very

alert in its movements, and makes its escape with

great swiftness when any one approaches it. When
attacked it defends itself with boldness and energy,

bites with fury, and does not easily let go its hold. If

laid hold of by the tail, it will twist itself up and seize

with its teeth the hand which holds it. Its bite, how
ever, is peifectly harmless. According to the obser-

vations of Lenz, this serpent is viviparous ; the eggs

require three or four months' time to develope, and tlie

young are about the number of twelve. In captivity

it retains its wild disposition for a length of time after
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it has been cauglit, but if taken quite young it may be

rendered very gentle and familiar. When provolced

it makes no hishing noise unless some mice are intro-

duced into its cage, of which it is very fond. It does

not leap, but it can climb trees ; and though it does

not frequent -water, yet it lias been seen to swim Tvell.

Several species of Coronclla are natives of Africa
;

wliile others, remarkable for the brilliancy of their

colours while alive, are found in South America.

THE CORAL SNAKE {Erijlhrohimprus vcnustissimits)

is one of these, and is indeed one of the most beautiful

of the whole order of Ophidians. The ground colour

of this beautiful serjjent is a strikingly fine vermilion

;

the scales are all pointed with black, and the body is

encircled with from twelve to fifteen pairs of black

rings, edged with greenish-white, and placed at regular

intervals. It is a native of Brazil, being found in

the forests in the neighbourhood of P.io Janiero.

Family III.—FRESH-WATER SNAKES
[Kutriciih' .

This family contains forty-two species, by far tlie

greater number of which are natives of India and

America, though species are found in almost all parts

of the world. They are of moderate size, with the

body ratlier stout, generally depressed, and the belly

flat, or in some cases rounded. With the exception

of one species from West Africa {Grcnjia silurojiJiaga)

the tail is rather short, more or less distinct from the

trunk, and tapering to a point. In the greater num-
ber of the species the head is depressed, rather broad,

and distinct fiom the neck. The muzzle in most is

rounded, and the mouth is very large. They are

generall}- found living in the immediate neighbour-

hood of fresh-water lakes or streams, into which they

often plunge in search of shelter or food. By far the

greater number of the known species of the family are

contained in two genera, Xeiiodon and Tropidonutus.

We have only space for the latter.

The genus Tropidimotus contains twenty-four .spe-

cies, which are found scattered in nearly all parts

of the world. They are of moderate size, and appear

to prefer for their place of abode the neighbourhood of

fresh watei', which thej' very often frequent, either

for the purpose of withdrawing themselves from the

pursuit of their enemies or of searching for food.

This habit is so well known in the various countries

where they are found, that they are almost universally

called " Fresh-water serpents." The various species

are all closely allied in form. Some of the species

are small ; others, on the contrary, attain a length

of four or five feet, with a circumference of about
an inch and a half or thereabouts. The greater

number are natives of India and America. Two are

European, and only one has as yet been discovered

in Australia. They abound especially near lakes,

rivers, or brooks, the banks of which are shaded
with trees. Stretched there upon a rock, or clinging

upon the branches of the shrubs near the water, they

rest wailing for their prc.v, which consists cliiefly of

frogs and fishes. Ujion these they dart with great

rapidity, the moment the poor creatures show them-

selves at the surface of the water. They swim with

great ease and elegance, holding the head and neck
above the surface ; they even dive with nmch dexte-

rity, and are able to remain a length of time at the

bottom of the water without requiring to renew the ail .

in their lungs. Although they are able to creep on

dry land and climb upon trees and other elevated

objects, yet, being able and expert swimmers, the}'

prefer taking to the water^ when in danger, to seeking

their safety in flight upon the ground. All kinds of

situations are apparently indiU'erent to tliem as places

of abode, provided they are such as can furnish them

with sufficient food ; and this accounts for the fact

that frequently the same species is found inhabiting

plains covered with brushwood, meadows, tlie borders

of woods removed from water, equally with dense

forests and the sides of mountains to a considerable

height above the level of the sea. Other species,

however, never appear to quit the immediate neigh-

bourhood of fresh-water lakes and rivers. They take

up their abode in holes in the ground which have been

excavated by burrowing animals, and to these they

retreat at the approach of danger; or, in temperate

climes, at the a|)proach of winter. They are oviparous.

THE COMMON KINGED SNAKE {Trnjndunotus

nalrix) is the best-known species. It is common
throughout almost all Europe and part of Asia. When
full grown, it sometimes attains a length of five feet,

though in this country it seldom exceeds four at the

utmost. The body is long, the middle of the back

elevated ; the neck is narrow, and the tail very tapering

and ratlier pointed at the extremity ; the head is broad

and depressed, distinct from the neck, and the gape of

the mouth is as long as the head, slightly curved, and

rising posteriorly ; the teeth are small, curved back-

wards, and the tongue is long, excessively flexible, and

bifid to about one-third of its length. The upper parts

of the body and head are of a light brownish-gray

colour, with a green tinge, sometimes approaching to

a dull pale olive. Behind the head, on the upper part,

is a broad collar, or two lunate spots, of a bright

yellow colour, and immediately behind these are two
broad transverse spots of black ; down the back run

two rows of small black spots, arranged alternately,

with larger ones at the sides. The colours and mark-

ings, however, vary very much. It is gentle in its

habits, and may be easily tamed. When attacked, or

seized by the hinder part of its body, it rolls itself up

in a spiral form, and defends itself by ejecting at its

assailant a disgusting fetid liquor, secreted by certain

glands within the vent. It seldom bites when taken

hold of; but Schlcgel says, that occasionally it has

happened to him, when he lias suddenly approached

the edge of a wood where a numerous society had

established themselves for the purpose of laying their

eggs, that a large individual of the number attacked

him with fury, whilst the others were making their

escape into the holes in the ground, where they took

up their abode in limes of danger. The holes they

prefer to burrow in are such as are made by moles,

mice, and other small mammalia. They seldom form

them for themselves. Loving heat, they often fi-equent

the neighbourhood of human habitations, and are
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occ.iKionally met with in dung-heaps, &c. In England,

with the exception of the little common lizard, it is the

most abundant of all our true reptiles It inhabits all

our woods, heaths, and hedgerows, especially in the

neighbourhood of water, where it finds the priscipal

part of its food. Tliis consists chiefly of frogs and

other batrachians and fishes, though it also eats small

birds and their eggs, mice, lizards, insects, and worms.

Frogs, however, in this country, appear to be its

favourite diet. In temperate climates the Ringed

Snake becomes torpid during winter. When the

temperature falls, it seeks some deep hole in the

ground wliere the cold is not able to penetrate, and

there it remains, often in company with several

others, till the genial waniith of spring biings it forth

again. In the month of April it changes its skin,

and this process may be repeated several times during

the summer. It is easily tamed, and may be made
to distinguish tliose who caress and feed it. It con-

tracts habits of great gentleness. Mr. Bell says that

he had one which knew him from all other persons,

and that when let out of his box would go to him and

crawl under the sleeve of his coat, where it seemed

to enjoj' the warmth. It used also to come to his

hand for a draught of milk every morning at breakfast,

which it always did of its own accord ; but it flew from

strangers, and hissed if they meddled with it. This

serpent is truly oviparous, depositing its eggs a con-

siderable time, generally three weeks, before they are

hatched. This process takes place by the heat of the

sun, or the artificial warmth of a dung-heap, in which

the mother often places them. The eggs are generally

laid about the month of August, are usually from si.\-

teen to twenty in number, and are connected together

by glutinous matter.

Family IV.—TRUE SNAKES {Colulriclcc).

The species of this family are about forty-sis in

number, and are chiefly natives of Europe, India, and

America. Almost all of them attain a considerable

size, measuring generally four or five feet in length,

though individuals occasionally occur that reach from

seven to eiglit.

The Tme Snakes are terrestrial animals, Uving prin-

cipally upon the ground, and only taking to the water

when compelled. The gi'eater number climb with

ease upon shrubs and branches of trees, where they

remain lying in wait for their prey. Some inhabit

marshy countries; others frequent large woods and
forests ; whilst there are others again which prefer

open, dry, and sandy localities. Their food consists of

small mammalia, birds, and reptiles. There are several

species found living in Europe.

THE SEKPENT OF ESCVLAPWS {Cohiher E.<!cu!a2»i)

is one of the most remarkable, and is perhaps the

best known. " The ancient Greeks," says Schlegel,

" adored the god of medicine in dift'erent places and
under very diti'erent forms. They gave to him, as his

attribute, a serpent, the emblem of wisdom, and so

renowned for its healing qualities, that several Greek
tribes took the serpent for the god himself. It was
particularly at Epidaurus, a flourishing town of Pelo-

ponnesus, that the inhabitants erected, in a sacred

wood frequented by snakes, a magnilicent temple in

honour of these reptiles. The Romans, terrified by a

dreadful pestilence which ravaged their capital in the

year 401, sent an embassy from Rome to Epidaurus

to inquire for this imaginary deity— one which they

might have found in abundance in their own country.

The island formed by the Tiber was the place where

these serpents were kept, and where the figure of one

sculptured in marble may still be seen in the gardens

of St. Bartholomew " Chandler, in his travels, tells

us that the iieigbbourhood of Epidaurus abounds at

the present time with harmless serpents, which are of

gentle habits, and are not molested b}' the inhabitants.

And though those described by him are of a yellow

colour, and may therefore not be this species, yet this

serpent is one of the most widely distributed of all the

genus to whicli it belongs, and inhabits the greater part

of Europe. It is found in Austria, Hungary, Dal-

matia, Italy, France, and the southern parts of Swit-

zerland. In the neighbourhood of Rome it is called

Sadtone. It attains a considerable size, reaching from

four to five feet in lengtli. The body is rather com-
pressed, the belly somewhat angular, the tail of mode-
rate dimensions, thick at the base and pointed at the

extremity. Tlie scales of the trunk are of a rhom-
boidal form, of moderate size, and generally smooth,

though on tlie hinder parts of the body they are slightly

keeled. The head is scarcely distinct from the neck,

is of an oblong shape, and has the muzzle somewhat
conical, bliuit, and rounded. The npper parts are of

a more or less deep uniform brownish gray, the under

parts yellowish or marbled with gray. The lips, and a

large spot on the neck, forming with that of the oppo-

site side a kind of collar, are of a pale yellow, becom-

ing effaced, however, in old individuals. This serpent

is very nimble in its movements, and readily climbs up
trees, but never takes to the water except when com-
pelled. It is oviparous. Its food consists of frogs,

lizards, and small birds ; but in a state of captivity it

wifl never take any sustenance. When attacked it

defends itself with boldness and vigour, but a few days

are sufficient to render it tame. Schlegel tells us tliat

there used to be always a number of these serpents

kept alive at the museum in Vienna, and that they had

such gentle habits that the}' allowed themselves to

be caressed by children and played with by them for

hours together.

Family v.—WOOD SERPENTS [Dryadidm).

This family comprehends a number of species that

are intermediate between the last family, or True Ser-

pents {C'olubrida:), and tlie long and slender Tree Ser-

pents {Dendrojihidcc). Many attain a considerable

length, while others do not exceed two feet. They
climb upon trees, resting on the brandies in order to

wait for their prey, and are far more at ease in such

situations than upon the ground, upon which they

move with much less facility. They are rather fierce

animals, springing with surprising velocity upon their

aggressors, and attacking them with fury.

THE COACH-WHIP SNAKE OF NORTH AMERICA
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{Ucrpctodryas flagelliformis) is one of the most re-

markable species of the family The neck of this

serpent is small, and the body very long. The tail is

long and slender, one-fourth the length of the body,

and attenuated like a piece of whip-cord, which it

further resembles in appearance from the peculiar

arrangement and form of the scales. It is from this cir-

cumstance that it has derived its name. The upper part

of the head and neck, and nearly a third of the body,

are of a glossy raven-black colour, gradually becoming

paler as it approaches the tail, which is of a light

brown or tawny colour. The colour, however, varies

very much, as they have been seen of a cream colour,

a clay colour, and sometimes almost white, but always

raven-black near the head. Catesby was the first to

describe the Coach-whip Snake. He sa3's :
—" This

is a very long, slender snake, particularly the hind

part ; it diminishes gradually to the tail, and from the

resemlilance of a coach-whip has received its name.

The colour of it is brown ; it is very active and nimble,

running very swiftly. They are inoffensive, yet the

Indians report (not without gaining many proselytes

to their silly belief) that they will by a jerk of the tail

separate a man in two parts." It is inotfensive in its

manners, but defends itself with great dexterity when
attacked, by twining its long body round the enemy.

Bartram witnessed such a scene, and thus describes it.

When riding along he observed, he says, " a large

hawk on the ground in the middle of the road. When
coming up near him I found him bound up by a very

long coach-whip snake, that had wreathed itself several

times round the hawk's body, who had but one of its

wings at liberty. Beholding their struggles a while, I

alighted off my horse with the intention of parting

them ; when, on coming up, they mutually agreed to

separate, each seeking his own safety, probably con-

sidering me as their common enemy." According to

Mr. Holbrook, though in general this serpent is about

five feet long, individuals are said to occur seven feet

in length.

Passing over the next family of Innocuous Serpents,

the Psammophklce, which have nothing particularly

interesting in them, and which muster only about

eight species in all, we come to

—

Family VII.—THE SPINE-TOOTHED
SERPENTS {Rachiodontida;).

This family is small in number, but very interesting

from the peculiar method of dentition or contbrmation

of their teeth. Only two species are known, and both

are natives of Africa. They are almost destitute of

maxillary teeth, having only from four to seven in

their mouth, and these exceedingly small. Their

throat or gullet, however, is furnished with a series of

instruments which supply the place of teeth, and are

admiral)ly contrived for enabling the reptile to take its

natural food. This consists of the eggs of birds ; and

the instruments in the throat supplying the place of

teeth, consist of the inferior spinous processes of the

seven or eight vertebr;u of the neck, the extremities of

wdiich are capjied by a layer of hard cement, and

penetrate through the upper surface of the gullet.

Sir Andrew Smith and Professor Owen have both par-
ticularly pointed out this curious contrivance, and
wonderful adaptation of means to an end. The latter,

in his " Odontography," observes—" If the teeth had
existed of the ordinary form and proportion in the
maxillary and palatal regions, the egg would have been
broken as soon as it was seized, and much of its nutri-

tious contents would have escaped from the lipless

mouth of the snake in the act of deglutition ; but
owing to the almost edentulous state of the jaws, the
egg glides along the expanded opening unbroken, and
it is not till it has reached the gullet, and the closed

mouth prevents any escajie of the nutritious matter,

that the shell is exposed to instruments adapted for its

perforation."

THE ROUGH SPINE-TOOTH (Dasypelti's scahrn)—(\2;.

18—is a native of the Cape of Good Hope, in the south-

eastern districts of the colony and in Kaffirland, and
is frequently found concealed under the loose bark of

Fig. 18.

I—^y
The Rough Spine-tooth (Dasypeltis scabra).

dead trees. Sir Andrew Smith had frequent oppor-

tunities of seeing this reptile in a living state, and
found that it subsisted entirely on eggs. After describing

it at some length, he says :—" The jiaucity and small-

ness of the teeth in the mouth are favourable to the

passage of the egg, and permit it to progress without

injury, whereas, were they otherwise, many eggs

which have very thin shells would be broken before

they entered the gullet, and the animal in consequence

would be deprived of its natural food when within its

reach. The instant the egg is broken by the exertions

of the animal, the shell is ejected from the mouth, and

the tluid contents is conveyed onwards to the stomach."

Family VIIL—THE TREE SERPENTS
[Dendroph idee)

.

The Tree Serpents are particularly adapted for

inhabiting the vast forests of hot climates, and are

more particularly abundant in America and India.

They usually have a very elongated form, attaining a

length of four or five feet, and only a thickness of the

little finger. The tail, being very fine and slender,

round or flattened underneatli, is well calculated for

assisting these animals to cling to the branches ot

trees, to suspend themselves there while they lie in

wait for their prey ; while at the same time it seconds
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the sudden spring which they make upon it, and tlius

enables them to twist themselves round their victim

and strangle it in its numerous t'o\As. They have in

general a mild, gentle look, and ate usually adorned

with lively colours, elegantly disposed. The species

all inhabit the intertropical regions of both hemi-

spheres. They are fery brisk in their movements,

and climb with extrime agility. Tlvey seldom quit

the forests, where tli^y are; always tOv be met with

upon the branches of shndisiand tre^, reusing them

selves amongst the leaves, tud^-ifing in wajt for tli

small animals upon which*t1iey feed, such as"i»w«s,

small saurian reptiles, &o., and which inliabit similar

situations. They also feed upon mice, frogs, toads,

&c., to obtain wbiL-h they are occasionally obliged to

descend to the ground.

THE BOOM-SLAWGE {Bucephalus capensu) is the

only species we have time to mention. It is long and

slender, with a high, suliquadraiigular head, very dis-

tinct from the rieck, very large eyes, the body covered

with elongate, narrow, strong, and keeled scales, and

the hinder teeth larger than the others, and furrowed.

In colour it varies very much, and these varieties differ

greatly in size. It has been well described and

figured in several of its varieties by Sir Andrew Smith.

" The Boom-slange," he says, " is generally found

upon trees, to which it resorts for the purpose of

catching birds, upon which it delights to feed. The

presence of a specimen in a tree is generally soon dis-

covered by the birds of the neighbourhood, who collect

around it, and fly to and fro, uttering the most pierc-

ing cries, until some one more terror-struck than tlie

rest actually scans its lips, and almost without resist-

ance becomes a meal for its enemy. During such a

proceeding the snake is generally observed with its

.head raised about ten or twelve inches above the

branch round which its body and tail are entwined,

with its mouth open and its neck inflated, as if anx-

iously endeavouring to increase the terror which it

would almost appear it was aware would sooner or

later bring within its grasp some one of the feathered

group.

We must pass over the remaining four families

without notice, and hasten on to the consideration of

the venomous species of Colubrine serpents.

Group II.—THE VENOMOUS COLUBRIFORM
SEUPEXTS [Ehnmke).

In this second group of true Colubrine serpents, or

those which have a permanently erect grooved fang

in front, many are exceedingly interesting, and some

are even of classic and historic renown. Forty-three

species have been described by Dr. GUnther in the

Museum catalogue.

These serpents, though furnished with venomous
fangs, and endoweil with highly poisonous qualities,

approach in general outward form so nearly to the

harmless species, that even an experienced eye has no
little difficulty in distinguishing them at first sight.

They differ from the venomous sea-snakes by the

absence of the flattened tail ; and they cannot be con-

founded with the Viperine serpents, as they have

neitlrer the heavy shape, the broad, triangular head,

the Vertical pupil, nor the keeled scales. Their body

is mere slender than either of these two families.

Their tail is rather short, often conical, or of equal

thicWness throughout, and rounded at the extremity.

Thahead, which is generally of the same size and on

a Ime with the neck, is small and short, with a thick,

sl/ghtly conical, and most frequently a blunter rounded

luzzle. The eyes are rather small, sometimes verti-

cal, and the pupil is round. The scales with which

the body is covered are numerous, and, with one

exception, always smooth. The organs constituting

the poison apparatus are much less developed than in

the Viperine species ; they do not appear to have the

power of opening their jaws so wide as these latter

serpents have, and consequently are not able to ele-

vate the fangs so much, nor cause such deep and dan-

gerous wounds. The venomous teeth or fangs are

fixed in the maxillary bone, are less developed, and

are open on the anterior surface by a groove or furrow,

which unites the two orifices.

One of the most important of all the genera con-

tained in the family is the genus Naja. Though, as

now constituted, it contains only two species, yet these

are both of great interest, and are well known. One
of them is a native of India and the large islands in

the Indian archipelago ; the other of Africa, from

Egypt to the Cape of Good Hope.

THE COBEA DE CAPELIO, THE HOODED SNAKE,
0RSPECTACLE-SNAKE(iV(yai'ry«i(;«<7!s)—represented

in Plate 5, fig. 5—is remarkable alike for the ele-

gance of its form, the strength of its body, and the

danger which attends its bite. It derives its name of

Spectacle-snake from a black mark it has on the exten-

sible part of the neck, and which gives a more or less

exact representation of a pair of spectacles, such as

used to be worn, and were called barnacles. The
pattern consists of two large eye-shaped spots, white,

with a black centre and border, and united in front by

an arched line. It is sometimes very distinct, but at

others it is not visible at all, or consists of a number of

black irregular marks. The predominating colour of

the Cobra is a yellow-ochre with a brownish shade,

sometimes very clear, at others very dull. The body

is of rather stout proportions, and the tail, which is not

very long, is robust and conical towards the extremity.

The head is pretty large, and not very distinct from

the body ; the occiput is swollen and broad, and the

muzzle is rather short and rounded. One of the most

striking characters, however, shown by this serpent,

is the power it possesses of expanding the skin of the

neck and raising it in form of a hood. Hence its

name of Hooded Snake. This remarkable expansion

of the skin is a voluntary action, and is quite distinct

from that inflation which all serpents when irritated

are more or less capable of. The Cobra is a bold and •

courageous reptile, and as it attains considerable

dimensions, measuring often from four to six feet in

length, it becomes a formidable antagonist. When
surprised by some imprudent traveller, or irritated and

roused to anger, it rises on the lower part of its body,

elevates its head, expands its neck, hisses loudly, and

by its actions and the bright glance of its eye, evinces
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great resolution, for it will not only attack its opponent,

but will repeat its attack, and pursue him with fury.

In these exhibitions, which we have witnessed our-

selves in Calcutta, it is generally believed that the

poison fangs of the Cobra are previously extracted,

and that the serpent is trained for exhibition by a

course of severe discipline. Dr. Davy, in his " Inte-

rior of Ceylon," distinctly, however, asserts that this is

not the case in that island. " Frequent exhibitions,"

he says, " are made of this snake in Ceylon, as well

as on the continent of India, by men called snake-

charmers. The exhibition is rather a curious one, and

not a little amusing to those who can calmly contem-

plate it. The charmer irritates the snake by striking

it, and by rapid threatening motions of his hand , and

appeases it by his voice, by gentle circular movements

of his hand, and by stroking it gently. He avoids

with great agility the attacks of the animal wlien

enraged, and plays with it and handles it only when

pacified, when he will bring the moutli of the animal

in contact with his forehead, and draw it over his face.

The ignorant vulgar believe tliat these men really

possess a charm by which they thus play without

dread, and with impunity from danger. The more

enlightened, laughing at this idea, consider the men

impostors, and that in playing their tricks there is no

danger to be avoided, it being removed by the abstrac-

tion of the poison fangs. The enlightened in this

instance are mistaken, and the vulgar are nearer the

truth in their opinion. I have examined the snakes I

have seen exhibited, and have found their poison fangs

in, and uninjured. These men do possess a charm,

though not a supernatural one—viz., that of confi-

dence and courage. Acquainted with the habits and

disposition of the snal:e, they know how averse it is

to use the fatal weapon nature has given it for its

defence in extreme danger, and that it never bites

without much preparatory threatening. Any one pos-

sessing the confidence and agility of these men may
imitate them, and I have made the trial more than

once. They will play their tricks with any hooded

snakes, whether just taken or long in confinement, but

v.-ith no other kind of poisonous snake."

Sir J. Emerson Tenneiit confirms Davy's statement,

and relates an instance in that island where one of

these performers, having been provoked by some of

his audience to attempt some unaccustomed familiarity

with a cobra, was bitten in the WTist and died the

same evening.

The Cobra is venerated very much, and is even

made the subject of adoration in some parts of India

and in Ceylon. On the coast of Malabar its figure

is one of the most usual ornaments of the temples

;

and prayers are addressed and offerings made to it.

Tire Brahmins conjure and exorcise it, and the super-

stitious natives bring milk and various aliments out to

it in the forests which it infests, and the roads which it

frequents. Dr. Davy tells us, that in Ceylon the natives

in general venerate more than dread the Cobra.

Campbell, in his " Excursions in Ceylon," and Sir

.1. Emerson Tennent, in his history of that island,

inform us that this serpent is generally found living

in the deserted nests or conical moimds made by

Vol. II.

the white ant or termite, and there, says the latter

of these authors, " it may be seen watching from the

Tbe Cobrii tie Capello (Naja tripudians).

Fig. 20.

Section of tlie neck ol :i cobra, to show tli.^ muscles tliat elevate

and depress the hood.

apertures in them for the toads and lizards upon which

it preys."
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THE ASPIC {Naja haje).—This is the serpent so

celebrated among the anuients under the name of

Aspic. It is nearly of the same size as the Cobra de

Capello, and besides resembles it very much in general

appearance. The colours are somewhat different ; the

spectacles-mark is generally absent, and the neck is

less expansible ; the muzzle is more conical, and the

plates or scales belonging to the lips differ in structure.

The Aspic owes much of its I'^uropean reputation

to the belief that it was this serpent which produced

the death of the celebrated Cleopatra, queen of Egypt.

The story, as told by almost all historians, is well

known. Abandoned by fortune, who had so long

smiled upon her, she commanded a reptile of this

species to be brought to her, concealed in a basket of

flowers and fruit. Placing tlie serpent in her bosom,

she caused it to bite her, and thus put a period to

her existence. Amongst the monumental and hie-

roglyphical paintings of the ancient Egyptians, the

portrait of the Aspic is seen in great abundance.

Engraved upon the portals of a great number of

ancient temples, it testifies the veneration of which their

superstition has made it the object. The figure of

this serpent may be still .seen printed in colours on the

covers of their sarcophagi, and its effigy cast in bronze

was used in the form of bracelets and other ornaments.

One of their chief deities was represented, in symbolical

writings, under the form of a serpent twisted rouud«a

globe, or placed in the centre of a disc ; and the figure

of this serpent surmounting the royal crown, or attached

round the arm, was the distinctive ornament of the

high priestess. Iii fact, the ancient Egyptians revered

the Haje, as it was called by them, as the emblem of

the protecting divinity of the world, and the fivithful

guardian of their fields. This opinion appeared to take

its origin from a remarkable habit this serpcni has. As
soon as it perceives any person approaching it, the

Hajd raises its head, evidently watching for its own
safety, and taking care not to be surprised without

being ready for its defence. Misinterpreting this move-

ment, the superstitious Egyptians gave it the character

of benevolence to man and a certain amount of wisdom,

as if it were really watching the fields it inhabits. We
are indebted to the celebrated expedition of the French

into Egypt under Napoleon, and to tlie naturalists

attached to it, for a knowledge of the fact that tliis

serpent was the true Aspic of the ancients. This

classic reptile had been by many referred to the species

of viper called the Asp, and which was known to

inhabit the forest of Fontainebleau, Vipera Aspis. By
Bruce and others it was considered to be the Horned
Viper, or Cerastes ; while the traveller Forskahl main-

tained that it was the Libetina, Ec/iis arenicola. The
French savans, however, during the expedition referred

to, and still more recent travellers, have proved that

the serpent known to the natives of Egypt by the name
of Haj(3 was the true Aspic of Cleopatra. It is spread,

according to M. Isidore St. Hilaire, who has given an

excellent account of the species in the great work on

Egypt, in considerable abundance over that country.

It lives, he says, sometimes in the ditches, but more

frequently in the cultivated fields. The labourers are

thus frequently exposed to encounter it ; but although

they are not ignorant of the danger of its bite, its pre-

sence near them seldom compels them to leave off thuir

ordinary work. Understanding the habits of this for-

midable reptile, they know well that they have no rea-

son to fear an attack, unless they are iiuprudent enough

to go too near it. They know that as long as they kee])

at a respectable distance from it,. the Haje will content

itself with keeping its eyes upon them, and raising aloft

its head in an attitude of attention. When irritated,

however, it swells out its neck, raises its body, and

springs whh a single bound upon its enemy. The
poison is very virulent, as many sad accidents have

proved, and Forskahl found, in making experiments

with the venom, that the bite was always fatal. In one

instance, the smallest quantity introduced into an inci-

sion made in the thigh of a pigeon sufficed to produce

immediately profuse vomiting, violent convulsions, and

finally death at the end of a quarter of an hour. Many
singular opinions of the effects of the poison produced

upon human beings were entertained by the ancients.

They believed, for instance, that though inevitably

mortal, it produced no pain, and merely occasioned a

gradual loss of strength, which was followed by a quiet

and lethargic sleep that " knows no waking." Galen

tells us that in Alexandria, to shorten the punishment

of criminals condemned to death, they were bitten in

the breast by an Aspic, of which he declares himself to

have been an eye-witness, and that it was with much
difficulty the traces of the wound could be discovered.

A variety of the Hajd is found in South Africa, and

has been well described by Sir Andrew Smith, who
observes, that he could not detect any specific differ-

ences between it and the common Egyptian species.

This opinion is confirmed by Schlegel, who, after a

comparison of many specimens from both South and

North Africa, declares them to be mere varieties of the

same. The colour of the South African variety is

generally either entirely yellow or purplish brown, or

they have the two tints existing distinctly, more or

less, in the same individual. These serpents are

known by the name of the Yellow snake and the Broun
snake ; and another variety is called by the colonists

the Spmif/h-slang, or Spitting-snake. This appellation

is bestowed upon it from a belief that it possesses the

power of ejecting its poison to a considerable distance.

In the course of this work we have several times had

occasion to refer to the practices, with various reptiles,

of the jugglers of Egypt. Of all the reptiles used by

these men, this Haje is the one wliieh they know how
to turn to most account. After having taken out the

venomous fangs, they tame it, and teach it a great

number of tricks more or less singular, and produce

efteots with it which astonish the ignorant people of

Egypt, and which, as M. Isidore St. Hilaire says,

" would without doubt astonish still more the savans

of Europe." One of their cleverest tricks is, as they

profess, to change the serpent into a stick, and oblige

it to counterfeit death. The celebrated French natu-

ralist quoted above informs us, that when the jugglers

wish to produce this eftect they spit into its throat,

force it to close its mouth, and lie down on the ground.

Then, as if to give it the final command, they press

their hand on the nape of its neck, and immediately
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the serpent becomes stiff and immovable, falling into

a sort of catalepsy. Afterwards they waken it up

whenever they please, by seizing its tail and rolling it

briskly between their hands. From the earliest times

the saliva of man was considered to possess great effi-

cacy and power over serpents. Pliny mentions this

;

l)ut though the use of the saliva is still kept up by the

modern serpent-charmers and jugglers of Egypt, it

would appear that tlie chief effects just mentioned are

caused by the pressure on the back of the head. " My
father," says M. I. St. Hilaire, " having often been an

eye-witness in Egypt of these remarkable effects, was

persuaded that of all the actions of wliich the practice

of these men consisted, one alone had any efficacy in

producing sleep (if one might use such an expression).

Wishing to verify this suspicion, he tried to induce

a juggler to conline himself to touching merely the

upper part of the serpent's head. The man, however,

received the proposal as one full of horrible sacrilege,

and refused to comjily with the request, in spite of all

the offers that could be made. The conjectiu'e of my
fixther, however, was well founded ; for having pressed

his finger rather strongly upon the head of the Haje,

he saw it immediately manifest all the phenomena which

usually attended the mysterious practice of the juggler.

The man, at the sight of such an effect, believed that he

was the witness of a prodigy, as well as at the same time

a frightful prcifination, and lie fled struck with terror."

THE BANDED BUNGAEUS [Bangarus fasciatus)—
another venomous species of this group, represented in

Plate 5, fig. 4—is a native of India, China, Java, and
Ceylon, and is known on the coast of Coromandel by
the name oi Bunr/arum Pamah. It attains a length of

sis feet, and is considered by the natives of India as

very deadly. The body is nearly of equal size through-

out, the head being rather small, and scarcely distinct

from it. Its tail is short, keeled above, nearly of equal

size as the body, and terminating in a conical top or

round blunt point. It is only about five inches in

length. Its body is encircled by large black bands,

and generally, either in an adult or young state, there

is a large white spot on each side of the neck, sending

pff a white streak to the crown, the two meeting there

and forming an arrow-shaped mark. Dr. Russell tells

us that he had a live specimen sent to him from Manoor

Cottah, but in a very languid state. Being set at

liberty, it remained for some time without moving, but

soon began to crawl slowly towards a dark corner. A
cliickeu was presented to him, but he took no notice

of it, though when placed on his back the claws of the

bird were so fast that he dragged the snake a little

way. After the lapse of an hour it was forced to bite

the chicken on the naked thigh, and the poor bird died

within twei}ty-six minutes after being bitten.

Of the third group of Colubriform serpents, viz.,

those which have venomous fangs permanently erect,

the species are few and little knoAvn. AVe must there-

fore pass them over, and hasten to the consideration of

the remaining orders of reptiles, the Tortoises and the

Crocodiles.

SHIELDED REPTILES (Cataphracta).

In the synopsis of the orders and fimilies of Reptiles,

pp. 5, 6, we have already mentioned that the Shielded

Reptiles {Cataphracta) are divided into three Orders

—

the Tortoises and Turtles [Clidortia], the Crocodiles

and Alligators {Emydosauria), and the AmphisbK-
nians or Double-walkers {AmplushcKnia).

The number of species contained in these three

orders of reptiles are very few compared with the

Lizards and Ser]jent3, and as we have devoted so

much space to the consideration of these latter and

more typical forms, we must now limit ourselves to a

more brief description of the present group.

Okder I.—tortoises and TURTLES (Chelonia).

The form and structure of Tortoises are such that

they cannot be confounded with any other order of

animals in existence. They appear, in fact, to be

animals turned inside out, for their skeleton is exter-

nal, and the muscular and vascular systems are inter-

nal. They may be all arranged in throe large groups,

according to their habits of life, viz., Land tortoises,

Fresh-w'ator tortoises, and Marine tortoises or turtles.

The same general structure, however, is found in

them all, as the body is inclosed within a case or

double buckler, which only allows the head and neck,

the tail, and the four limbs to be protruded or with-

drawn (in the greater number) when the animal

requires to do so in order to protect these parts.

This case or double buckler acts the part of a solid

armour. Invested with it, they can shelter themselves

very effectually from the attacks of all their adversaries

except man, and some few animals of great strength

and power. The upper portion of this case, which

has always a more or less rounded and vaulted form,

is called the carapace, and the under part is called the

2iluslron, and is usually of a flattened form. Those

two parts are united by their margins. The carapace,

which is equivalent to the thurax or chest in the higher

classes of animals, is formed by the soldering and weld-

ing together into a compact vaulted plate, of the ribs

and back-bone, the former being broad, and consisting

of eight pairs, and the latter retaming motion only at
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its two extremities, the head and tail. The plastron

is equivalent to the breast-bone or stermim in birds

and mammals, and is composed of nine jiieoes, which

in general are firmly united together—fig. 21. It covers

all the lower part of the belly of the animal, is solid

in the land and most of the fresh-water species, but

varies very much in form and structure. Round the

edge of the carapace there are a series of bones joined

together, which represent the cartilages which join the

ribs to the sternum in birds, &c. From this structure

SterDuin of Chclullia.

there results, of course, a complete immovability in

all these parts, and an immense degree of strength.

Their head is generally rather small, and of a flattened

form, and the jaws are covered with a hard, sharp,

horny beak, the lower portion of which shuts within

the upper. This structure supplies the place of teeth,

and the portions of food are cut or snapped off on the

principle of shears. Though they do not bite very

readily, yet, when they do, they bite very severely.

There is no possible means of making them let go
their hold. Even killing them will not always suffice.

They will retain the piece unless the jaws be completely

broken. So forcible, indeed, and so violent is their

bite, " that I have known," says Mr. Bell, " a stick of

half an inch in diameter at once snapped asunder by
the jaws of a Snapping Turtle ; and a specimen of

Trionyx, lately in the possession of Mr. Cross of the

Surrey Zoological Gardens, snapped off the finger of a
sailor when on his voyage to this country." The
limbs of tortoises and turtles present a great contrast

to that of most other vcrtebrated animals. They are

short and thick, and in all are far removed from the
centre of gravity. The form and structure of the feet

differ much in the different groups, according to their

habits of life. In the Land tortoises they are too short

to be able to sustain for a long time the weight of the
body, or to elevate it above the level of the ground
sufficiently to make locomotion easy. They are clumsy
and club-shaped, and these animals therefore only drag

themselves slowdy along the ground, their plastron or

breast-plate almost pressing upon it ; and as they move

along, their walk is tottering, uncertain, and extremely

slow. The marine species, or Turtles, and those which

live in rivers, have their feet changed into regular

paddles or oars, and endowed with great muscular

power. They are thus able to swim well, and their

motion through the liquid element, in which they live,

is rapid and not without grace. Those species which

live in ponds are intermediate between the other two

groups, and have the toes webbed and the claws sharp.

They are thus able to move along both in the water

and on the land ; whilst the Land tortoises would perish

in the water were they to live in its immediate neigh-

bourhood, and are consequently only found on dry

land. The neck in tortoises and turtles is generally

cylindrical and capable of great extension, and though

the skin is almost always covered with small scales,

which are separate and hard, it is the most defenceless

part of the animal, and that in which it may most

easily be killed. The legs and feet are generally

covered with scales also, which serve as a considerable

protection to them from accidents or injury ; and the

texture of this skin is so solid, that the sharpest instru-

ments can with difficulty penetrate it. The senses

possessed by these creatures are in general for from

being acute. The range of their sensations may be

said to be confined to the strictest limits of necessity,

or, in other words, merely to what is indispensable for

the purposes of self-preservation and reproduction.

LAND TORTOISES {Testudinida).

The land species are all comprised in one family,

Tegtudiuidce, or Tortoises properly so-called ; and of

all the Chelonia are those which have their shell

composed of the thickest and heaviest pieces. In

the adult state it is covered with horny, concen-

trically-grooved shields, which are marked with a

permanent areola ; and thus the shell is never smooth

on the surface, as is the case with marine turtles,

&c. The bead is in nearly all the species pro-

portionally of the same size ; in geneial it is short,

thick, and quadrangular. The eyes are placed laterally

and on the same level with the head. The eyelids are

cleft obliquely in such a way that the anterior angle is

nearly of the same height as the nostrils, whilst the

hinder angle is a little higher. The nostrils open at

the extremity of the muzzle. The tongue is thick and

covered on the upper part with papillcE. The horny

sheaths which cover the bones of the jaws are very

solid and sharp-cutting, or, in some, more or less

toothed ; and the jaws themselves close like the lid of

a box, and can only act in one way, like the blades of

scissors. The head and neck can always be withdrawn

within the shell. But the most distinctive charactei

of the Land tortoises resides in the structure of the feet.

The hinder and fore legs are nearly or quite of the

same length; the foot is hard, and of a truncated stump

form, like that of tlie elephant. When they walk, or

as it were drag themselves slowly along, this foot is

turned obliquely outwards, for it never rests completely

ou the ground, the claws in fact forming the sup-
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port upon which the body rests. All but one genus

{Homojms) have five claws on the front feet, and four

on the hind ones ; or if tiiey have five on the latter

also, the last is merely rudimentary, and remains con-

cealed under the skin. They are in some species

elongated, nearly straight, and sharp ; in others they

are short, blunt, and resflmble in a slight degree the

hoofs of some mammalia. These claws are useful to

Fore and bind legof T> ; ies.

the animals, in holding down substances w-hile they

tear them with their jaws, and in burrowing or digging

holes in which to deposit their eggs, or to take refuge

from their enemies or from the cold in situations where

they cannot obtain the use of burrows previously

made by other animals. The skin which clothes the

legs is generally covered with scales—fig. 22. The fail

is covered with tubercular scales, and varies very much
both in length and form. Sometimes it is very short,

scarcely extending beyond the carapace, whilst in other

species it reaches nearly to the extremity of the hind

feet ; and occasionally it terminates in a kind of spur

or horny sheath enveloping the last joint. The female

tortoise is generally larger than the male. The eggs

remain a long time within her body, and are there

Covered with an external calcareous shell previous to

their exclusion. They are all laid nearly at the sane

time, are of a spherical form, and the shell is pretty

solid, not flexible like those of serpents. The newly-

hatched young dilVer considerably in appearance from

what they are when adult. Just previous to their

birth, they possess at the extremity of their beak a

horny point or protuberance, which enables them to

break the shell, and thus make their escape from it.

Though the Land tortoises never take to the water, yet

they are generally found living near it. Their chief

places of abode are woods and places well furnished

with herbs, and where they can either find or make
shallow holes or burrows, into which, when the cold

weather comes, they are able to retreat, and in which,

in cool climates, they remain during the winter in a kind

of torpidity. Their food consists chiefly of slugs and

snails, and vegetables. In a state of domesticity, they

have been observed to prefer lettuce to any other kind

of food. The species appear to be scattered nearly all

over the globe, except in Australia, where none have

yet been found.

Only two species of Land tortoises are found in

Europe :

—

THE GREEK TORTOISE, TARTARUGA, 015 COMMON
LAND TORTOISE (T<;ste(ij(//-acu)—represented ia Tlate

6, fig. 1—is the best known. One of the first naturalists

who has given a description of this species was our

countryman, John Kay. It was well-known, however,

to the ancient Greeks ; and it is said to be the tortoise

which the celebrated Phidias sculptured, and placed at

the feet of his statue of Venus, as the symbol of gentle-

ness. The Tartaruga appears to be peculiar to the

northern part of the Mediterranean basin, and the

opposite coast of Africa. It is extremely common in

the Morea, is abundant in Calabria, Sicily, Sardinia,

and Corsica, and is found all along the Barbary coast,

especially in the neighbourhood of Algiers. It is said

also to be found in Spain, in 'the province of Andalusia,

and even to extend eastward to the shores of the

Caspian Sea and the foot of the Caucasus. The shell

is of an oval figure, a little broader behind than in front,

and is swollen or convex. The plates of the carapace

are generally smooth, or occasionally striated concen-

trically, and are generally of a yellowish- green and

black colour, with black triangular spots and rings.

The tail is rather long, in the European individuals

being terminated by a rather long and pointed claw

;

and in the African variety (which has been described

by some authors as a distinct species, imder the name

Testudo Mauritanica, or the Moorish tortoise) being

bhuit and clawless. The ordinary size of this animal

appears to be from sis to eight or ten inches in length.

Wherever it is found, it occurs in considerable abun-

dance, and it seems to prefer sandy and woody spots

as its places of abode. Its food consists of herbs, roots,

worms, and snails, the shells of which it breaks with

facility, and swallows the animal. During the cold

weather of winter, these tortoises retire into holes,

which they dig for themselves in the ground to the

depth of two or three feet, and in which they remain

in a sort of torpid state till the warmth of the months

of April and May revivifies them. Like the generality

of reptiles, they delight in warmth, and love to bask in

the rays of the sun. In Sicily and Italy these tortoises

are sold in the markets as food ; but their flesh is less

esteemed than the soup made from it. In Paris the

soup made from the individuals sent from Algiers,

known as soupe a la tortue is much esteemed by

many people. The habits and disposition of the Tar-

taruga are very gentle, and it is easily domesticated.

It is often kept in gardens, where it is very useful, as

it destroys insects, slugs, and snails, which are often so

pernicious to the flower-beds. It never does any harm

provided it is furnished occasionally with nourishment.

Lettuce leaves, according to Messrs. Dumeril and

Bibron, are its favourite food, preferring these to any

other kind of sustenance. According to some Italian

writers, these tortoises breed in the gardens of Italy,

where they are often kept. They appear to grow very

slowly, and live for a considerable time, individuals

having often been kept for upwards of forty years.

Who has not read of the " old family tortoise," so

exquisitely described by the inimitable author of the

" Natural History of Selborne ?"

Though the land tortoise is generally very slow in

its movements, at the pairing season it becomes much

more active. When several males assemble in one

place, they attack eacli other fiercely, butting with
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their heads and biting severely. The female lays her

eggs about the middle of summer, depositing them in

a little hole, always well exposed to the sun. These

eggs are generally from four to twelve in number,

spherical in form, wliite, and about the size of those

of a pigeon. The female covers them with earth, and

leaves them to be hatched by the warmth of the sun,

taking no farther care of either them or the young after

being hatched, which generally takes place in autumn.

THE MARGINED TORTOISE {Testudo mavgiaata) is

the other European species. This animal derives its

specific form from its having the hinder edge of the

carapace expanded horizontally, so as to form, as it

were, a margin all round. The sliell is of an oblong,

oval form, and the upper part is much swollen, and is

nearly as high as it is broad. Tlie plastron or breast-

bone is somewhat movable in its hinder part, the

animal being able to bring it close to the carapace,

witliout however being able to touch it. The jaws are

strong, sharp-edged, and slightly tootlied on the sides.

Tlie tail is conical, thick, and short, scarcely extending

beyond tlie edge of the shell. The skin of the legs is

imbricately covered with thick, fiat tubercles. The
general colour of the head, neck, tail, legs, and cara-

pace is deep l)lack, the latter having the areolae of a

fine yellow. The under part of the shell is of a dirty

yellow. In size this species exceeds considerably the

Greek tortoise, being from fourteen to sixteen inches

in length, and ten or twelve broad. It is a native of

North Africa, being found in Barbary, Algeria, and

Egypt. It has lately been found also in Europe, the

gentlemen attached to the Fi'ench expedition into the

Morea having discovered it there.

Three species of Land tortoises have been described

as natives of India:

—

THE BLACK OK INDIAN TORTOISE {Testudo Iiidica),
sometimes called the " Elephant Tortoise," is the most

remarkable of these. It is a native of the continent of

India, of tlie Isle of France and the Seychelles, and

is particularly abundant in the Galapagos islands.

It is said to be found also in California. It is not

improbable, however, as has been stated, that these

tortoises are originally natives of the Galapagos archi-

pelago, and that they have been carried off these

islands by the buccaniers, who used to frequent them
ranch, and distributed through various parts of the

world. The carapace or shell is about three feet long,

compressed in front, and elevating itself above the

head at the anterior edge. In old individuals, how-
ever, the size here mentioned is far surpassed. A
specimen which was for some time kept alive in the

Zoological Gardens in London, and mentioned in the

Proceedings of the Zoological Society in 183.3 as ori-

ginally from the Seychelles, measured along the curve
of the back four feet four inches and a quarter, and
was four feet nine inches in breadth. Mr. Darwin,
in his " Journal of a Naturalist," gives some very
interesting particulars in regard to these natives of

the Galapagos, but we must refer our readers to his

grapliic sketch of them in the above-mentioned work.
There are not fewer than six species of the genus

Trstudo, natives of Africa and the large islands adjoin-

ing. Aniong.st these are

—

THE GEOHEXKIC TORTOISE {Testudo geomeirica),

one of the most beautiful of the whole family of land

tortoises, and

—

THE LEOPARD TORTOISE {Testudo jmrdalis), which

is found at the Cape of Good Hope. Only two species

of land tortoises are found in America, and both of

those belong to the genus Testudo—
THE GOPHER OR MONGOFA {Testudo Gopher) is

a native (and the only one) of North America, being

found from Florida to the river Savannah.

FKESH-WATER TORTOISES.

</f those there are three families, two of which are

numerous in species, living in ponds, marshes, and
streams, but coming frequently to land ; the third con-

taining fewer species, and which live in rivers and
seldom quit the water. The two first families are

Pond or Marsh tortoises. They inhabit ponds and

marshes, though many live also in moist ground

where water fails. They are much more numerous
than Land tortoises. The structure of their feet—the

toes of which are distinct and movable, furnished

with hooked claws, and the plialanges united at the

base by means of a flexible skin, which permits them
to separate from each other, preserving at the same
time their strength and presenting a larger surface

—

allows tliese animals to walk upon the ground, to swim
either at the surface of or at a considerable depth in

the water, and at the same time they are able to cling

to and climb up upon the banks of lakes and similar

tranquil waters, in which for the most part they make
their habitual sojourn. Tliey thus form a natural

transition between the truly aquatic species, such as

the Soft tortoises {Trionycidcej, and Marine turtles

{Chelonildw), and the Land tortoises. The habits and

manner of life of the two families of which tliese marsh

tortoises consist, renders them in fact a natural group,

but in some parts of their organization they differ con-

siderably. Some, for instance, have a cylindrical neck,

covered with a loose skin, which is movable in con-

sequence of the slight adherence of it to the muscles,

and acts as a sheath ; and this neck they can withdraw

entirely within the carapace. The head is nearly

conical ; the eyes are placed laterally, and upon the

sides of the cheeks ; and the bones of the pelvis or basin

are united only to the vertebrae. These are the Cryp-

toderes of Dunieril and Bibron, the Terrapens or Emy-
didcc of Dr. Gray.

Other species, again, have the neck long and broad,

and covered with a tight skin closely adhering to the

muscles under it, so that it is not retractile within the

shell, but admits only of being contracted and bent

under the side of the shell, either to the right or the

left, when the animal is in a state of repose. The head

is broad and much depressed, and the eyes are placed

near each other on the upper part of the face, and

directed upwards. The bones of the pelvis or basin

are united not only to the vertebra*, but are also solidly

fixed to the plastron or breastplate. These form the

Pleuroderes of the French authors, the Chelydes or

Chehjdidm of Dr. Gray.

Of all the families into which the Chelonians aro
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divided, the two which compose the Pond or Marsh

tortoises are the most numerous in species. Speci-

mens are found in both the Old and New Worlds, and

Australia. America, which produces only two species

of Laud tortoises, contains more of these Pond species

than all the other parts of the globe united. Thus, out

of one hundred and thirteen specimens enumerated by

Dr. Gray in 1855 as belonging to these two families,

sixty-eight were exclusively American ; the remaining

forty-five being divided between the various parts of

the Old World and Australia. The cause of this is no

doubt the configuration of the American continent,

with the immense quantity of water, in the form of

lakes, marshes, and ponds, which covers a certain por-

tion of its surface, as well as the large rivers and tri-

butary streams which traverse it in all directions.

THE TERRAPENS [Emydidce).

The Terrapens are not only characterized by their

being able to retract completely, within the shell, their

long, cylindrical neck, with its lax and sheathing skin

;

they are, moreover, distinguished by their head being

nearly as thick as it is broad near the occiput ; their

eyes being always placed laterally on the sides of the

face, and the orbit being so large that this cavity occu-

pies nearly the fourth part of the total extent of the

cranium. The jaws are very strong, with a naked,

horny beak ; sometimes simply cutting, at others more

or less dentated. The tip of the beak of the upper

jaw is notched in most of the species, and on each side

of the notch there is a pretty strong tooth, and gene-

rally the corresponding extremity of the mandible is

curved in a sharp point towards the muzzle. In some
instances the upper beak resembles very much in form

that of certain birds of prey, such as the falcons. The
toes are generally webbed nearly to the claws. The
bones of the pelcis or basin are articulated with the

internal face of the carapace by a caitilaginous sym-
phisis corresponding with what is known in other ani-

mals as the OS sacrum, and is quite free on the side of

the breastplate. This allows several of these Terrapens

to move slightly that part of their long shell.

The great bulk of the species of Terrapens, how-
ever, are contained in the genus EjiYs, and are chiefly

natives of Asia and America.

THE CASPIAN EMYS {Emys Caspica), a small tor-

toise about six or seven inches long, is the only species

found in Europe.

THE PAINTED TERRAPEN [Emys picta, the Chry-

semis 2>icta of Gray) is [lerhaps the most beautiful, as it

is certainly one of the most common and best marked
species of the genus. It is a native of America, and
has a wide range of habitat, for it extends along the

Atlantic border from Maine to Georgia. This animal

may be readily distinguished, saj's Mr. Holbrook, from

all others of the genus by the beautiful colours and
markings of the shell. In general it is of a very dark

brown, approaching to a dark olive, with yellow lines,

which in old animals are of a fawn colour, but in the

young are so bright, especially when seen under water,

as to resemble golden bands. The marginal plates are

all marked with a bright rod spot in the centre, which

is surrounded by concentric lines of the same colour,

and at times their upper surface appears clouded with

red, resembling the mineral called blood-stone. The
sternum is entirely yellow, except at the wings, where

it is somewhat dusky. The head above and the jaws

are dark, almost black, with several small yellow Hues

running along them. The neck itself above, as well

as the throat, are black, marked with longitudinal lines

of orange and red. The anterior extremities are black,

with one or two red lines in front, while the posterior

surface is mottled with orange or red. The posterior

extremities are black, both above and below, but the

dark colour is relieved by orange lines. The tail is

dark above, and mottled at its base with red spots.

These colours, however, vary greatly in degree ; they

are always brightest in the young. This species is

not a large one, the shell in an adult specimen being

about six and a half inches long, and four and a half

broad. It is of a suboval or oblong shape, with a small

head, rounded in front. The upper jaw is notched

anteriorly, and the lower is slightly hooked or turned

upwards in frout. The eyes are large and brilliant,

the pupil being black and the iris golden, with a black

band passing through it horizontally.

The Painted Terrapeu frequents ditches, ponds, and

pools, and abounds in rivers where the waters are slug-

gish. It spends almost the whole day, according to

Mr. Holbrook, basking in the sun on the banks of

rivers, or upon fallen trees or logs. It is very timid,

and makes a very rapid retreat when disturbed. It

retires early to its winter quarters, and is the first to

be seen in spring. It feeds upon insects, tadpoles,

young frogs, earthworms, &c. It takes the hook

readily, and is on that account very troublesome to

anglers. Its flesh is used occasionally as food, but it

is not much esteemed.

THE HICOTEE {Emys dccussata) is a native of the

West Indian islands, and is about ten or eleven inches

long. The shell is oblong, bluntly keeled, the hinder

edge slighl^ly toothed. The shields of the carapace are

a little wrinkled, irregularly radiately grooved, and of

a uniform pale-brown colour ; but the animal itself is

green. Dampier mentions this species in his " Voyages."
" Two sorts of tortoise or turtle," he says, " are found

in the West Indies. One is called by the Spaniards

Hecaiee. Another sort is called the Tcrrapen. Both

these sorts are very good meat. They are in great

plenty on the Isle of Pines, near Cuba : these the

Spanish hunters, when they meet them in the woods,

bring home to their huts and mark them by notching

their shells, then let them go. When these hunters

return to Cuba, after about a month or six weeks' stay,

they carry with them three or four hundred or more of

these creatures to sell, for they are very good meat,

and every man knows his own by their marks."

THE SALT-WATER TERRAPEN {Malackmys con-

ccHtrica).—Tlie species of Terrapens wc have already

mentioned have the head covered with a thin hard

skin, and arc purely fresh-water tortoises. There is

a species, however, that has the head covered with a

soft, spongy skin, and the habit of the animal is to live

in salt water marshes. This is the Salt-water Terra-

pen. The shell is seven and a half niches long, and
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is of an oval form, rather convex, and slightly tnber-

culated. The shields are of a pale j'ellow colour,

marked with brown, impressed, concentric rings. The
legs, neck, &c., of the animal are gray, with black spots

and lines. The head is very large, and the jaws are

Strong and sharp-edged. The neck and tail are both

sliort and thick. The males are smaller than the

females, and the concentric striae are more deeply

impressed. This animal, as has been said above, lives

iti salt water and salt marshes, and is never met far

from them. In their immediate neighbourhood it

forms its winter habitation. It is descril)ed as a timid

animal, easily disturbed, and hiding itself on the least

alarm. It swims with gi-eat rapidity, and even on land

it moves quickly. Mr. Holbrook informs us that this

species of Terrapen is widely distributed in America,

abounding in marshy places from Rhode Island to

Florida. It is found also along the northern shores

of the Gulf of Mexico. " This seems," he says, " to

be the onlj' Terrapen common to North and South

America, and it is not singular when we consider that

all others of the tribe live in fresh water—this alone in

salt ; consequently, it might be driven by currents from

island to island, and from one shore of the gulf to the

other, like the Chelonia or Sea-tortoises ; and yet I

have never received them from any of the West India

islands, nor have I any evidence of the existence of

this species among them. They are very abundant

in the salt marshes around Charleston, and are easily

taken when the female is about to deposit lier eggs, in

the spring and early summer months. They are then

brought in immense numbers to market
;
yet, notwith

standing this great destruction, the}' are so prolific that

their number appears undiminished. Their flesh is

excellent at all times, but in the northern cities it is

most esteemed when the animal has been dug out of

the mud in a state of hybernation."

The Box tortoises, including the genera CiSTUDO
and KrNOSTERNOX, are remarkable species belonging

to this family, and form a natural group distinguislied

by several important characters, the most peculiar of

which consists in the species having their plastron or

breastplate separated, as it were, into two (Cistudo) or

three (Kinosternon) divisions, which are movable upon

each other.

The genus Cistudo has an oval plastron with an

entire margin, which is divided by a cross suture

between the pectoral and abdominal plates. It thus

consists of two sections, the hinder of which is the

larger. These sections are joined by a hinge formed

of a sort of articular cartilage, which allows by its elas-

ticity of their having a degree of motion sufiicient to

enable the animal to open the shell so as to move its

limbs without inconvenience, or, on the other hand,

to bring it into close contact with the upper shell, and
thus inclose itself within a complete box—hence the

name Box tortoise. The genus is represented by

—

THE THREE-STREAKED BOX TORTOISE {Cistudo

jr Ctiorn Irlfasciata)—Plate 6, fig. 4. The cara-

pace, which is of a clear brown colour, is somewhat
oblong, and marked with three distinct keels of a
black luie, and the toes are strong and widely

webbed to the claws. The head is long, narrow, and

somewliat depressed, and is of a yellow colour, with

two horizontal black or deep-brown streaks on each

side, passing from the nostrils across the orbit to the

back part of the head, where they unite. The neck

is very long, ashy above and yellow beneath. The
tail is rather long and slender, and without any horny

appendage at the extremity. A live specimen of this

species was to be seen a few years ago in the gardens

of the Zoological Society in London ; but as to its

habits in the wild state we have no particular informa-

tion, except that it is a native of China.

The other genus of Box tortoises, Ivinosterxon, is

characterized by the species having die plastron or

breastplate formed of three distinct lobes or sections.

It is divided by two cross sutures, the central lobe

being fixed to the carapace by a bony attachment, and

having the anterior and posterior lobes articulated to

it by a ligament, and movable. The species are all

natives of America. Some of them are odoriferous.

There are two, especially, whicli are found in the

same localities, very much resembling each other, and

exhaling a strong odour of musk.

THE MUD TERRAPEN {KinostfrnonPe-nnsylvantcum)

is about four inclies long, and inhabits ditches and

muddy streams from New Jersey to Florida. It preys

upon small fish, according to Le Conte, and other

aquatic animals ; bites readily at the hook ; and is

therefore very troublesome to anglers. It takes hold

of the bait very gently, and draws it slowly to the bot-

tom of the water, and frequently it allows several

minutes to elapse before it seizes it in such a manner
as to allow of its being taken.

THE SCENTED KINOSTERNON [Kinosternon odor-

(itum), the other species alluded to, is often called the

Mud Terrapen also in the Southern states. Its odour

appears to be stronger than the preceding, very dis-

agreeable to many people. Mr. Storer, in his Report

rf the Reptiles of Massachusetts, in the Boston Journcd

of Natural History, says :^" This species has a very

disgusting odour, and is hence sometimes called Stink-

pot. It is found burying itself in the mud in ditches

and small ponds, frequently covered with a thick coat

of foreign matter, from which circumstance it has

received tlie common name oi Mud tortoise." It is a

little smaller than the preceding, being about three and

a half inches long, and is found iu the same locali-

ties as it.

THE CHELYDES {Chelydidce).

In addition to the distinguishing characters of this

family of Fresh-water Pond tortoises, given at p. 70,

we may remark here, that in all the genera but one

the nostrils are simple, and open in the upper part,

and in a notch of the horny sheath of the upper man-

dible. In the case of the JMatamatn alone, they are

prolonged beyond the muzzle, in the form of a small

proboscis. In general tlie head is naked, and the jaws

are never toothed, but are sharp-edged. The neck is

always enveloped in a lax and flexible skin, which in

some is naked, in others granular, and in others

furnished with appendages or plates of floating skin

;
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aud with the exception of the genus Chelodina we
always observe two small barbels under the skin. The
limbs are not much provided with scales, and the toes,

which are deeply webbed, have in all but the geims

Chelodina the fifth toe of the hind feet destitute of a

claw. They are natives of ponds and rivers in warm
climates ; eat flesh, feeding ouly in the water, and

swimming with their whole shell under the surface.

About thirty-four species have been described, which

are nearly equally distributed in Africa, America, and

A'listralia.

Forming a sort of passage from the Terrapens to the

Chelydes, we first come to notice the genus Sterno-

TH^RUS. In it the sternum or breastplate is mov-
able, as well as in the Box tortoises ; but unlike that

of the genus Cistudo, which has the sternum divided

by two cross sutures, the central lobe being attached

to the tliorax by a bony suture, in this genus the

bieastplate is broad, and it is the front lobe only which

is movable. It is rounded in front, and furnished on

each side of its hinder edge with an internal bony pro-

cess. The species are all n;itives of Africa.

THE NATAL STERNOTHEEE [Sternothwriiscaslaneus)

has been described and figured by Sir Andrew Smith

in his " Illustrations of the Zoology of South Africa."

" The first specimens," he says, " of this tortoise were

discovered in rivers to the north of 25° south latitude
;

aud in situations only where the water was very deep.

They were usually observed during the heat of the day

lying upon rocks which projected above the surface of

the water, and were so vigilant that it was almost im-

possible to approach them within a moderate distance

before they vanished. Many of them were struck by

musket balls, yet no wounds which were thus inflicted

ever appeared to impede their movements. At last,

by means of hooks baited with flesh, we succeeded in

obtaining a few specimens, though against such means

they were also guarded ; for even where individuals

e.\isted in abundance, perhaps not one could be secured

by four or five fishermen, after spending many hours

in the pursuit." This is the only species of the family

that has the breastplate movable. In all the others

it is solidly fixed.

Amongst the species which are natives of America,

one is very reraarkalile :

—

THE MATAMATA OR FIMBRIATED TORTOISE

[Chelys matamata) is an animal of a very singular

and unpleasing appearance, and is distinguished from

all others by the extraordinary projection of its body

out of the shell, so that when in a state of repose, or

even when suddenly wounded, it can only retract part

of it within the shell. The neck is remarkably thick

and flat, is seven and a half inches long and four and

a half broad, and is fringed on each side and under-

neath with a number of membranaceous appendages,

disposed longitudinally, and alternately larger and

smaller. The head is large and flat, rounded in front,

and edged on the sides with a number of warty, mem-
branaceous appendages similar to those of tlie neck.

The muzzle is cylindrical, and is elongated in fonn of

a tubular proboscis ten inches long, and pierced by the

nostrils at the tip, where they are separated by a car-

tilaginous division. The mouth is large and wide,
"

Vol. II.

and the jaws are simple and covered with soft lips.

The shell is ovate, oblong, and the shields with whicli

it is covered are elevated, acute, and form three keels.

The breastplate is narrow, broader and rounded iji

front, and narrower and bifid behind The colour of

the carapace is a uniform deep-brown above, a httle

paler below. The total length of the animal is two
feet three inches ; the shell being one foot three inches,

and the neck seven inches long. It is a native of South

America, and is known to the aboriginal inhabitants of

the district of Cayenne, in which it used to occur plen-

tifully, by the name of Matanuita. Bruguiere was the

first that gave an accurate description of this curious

looking tortoise. According to him, it inhabits Guiana,

in some parts of which it is very common, but is now
become rare in the rivers of Cayenne, on account of its

being so much in request as a highly prized article of

food. It remains concealed during the day, and only

sahies forth at night to feed. Its food is said by this

author to consist of the herbs which grow upon the

borders of the rivers and ponds in which it lives ; but

this is denied by Martin, who aifirms it to be carnivor-

ous. " It inhabits," he says, " fresh-water ponds aud

rivers, and conceals itself under the leaves of aquatic

plants, with only the extremity of its nose, which is like

a small proboscis, above the surface; in this position it

awaits the approach of young birds, fishes, and small

aquatic animals, which it seizes as they pass near it.

It swims with rapidity, and darts eagerly on its prey."

About the latter end of last century, M. Gautier,

governor of the Senegal Company of France, had

several specimens collected by himself in Cayenne, one

of w-hich he kept alive in Paris for several months.

During its captivity it was fed upon bread and herbs,

which it ale readily, and before it died it laid five or

six eggs. One of these, which was kept in a drawer,

very unexpectedly excluded a young one.

Several species of the family of Chelydes are, as we
have mentioned above, natives of Australia, but we
have not space for these.

SOFT TURTLES or EIVER TORTOISES

(
Trionycidai).

The species of this group of tortoises are compara-

tively few in number, but they form a very natural

family. Although inhabitants of the fresh water,

they differ from the preceding families considerably

in their conformation and structure, as well as in

their habits. Like the Marine turtles, to be hereafter

noticed, these River tortoises are compelled to live

constantly in the water, but, unlike the Pond or Marsh

tortoises, which we have already considered, and which

sojourn in still water, as ponds, marshes, and slow run-

ning muddy streams, these creatures inhabit large and

rapid flowing rivers. They swim well and with great

rapidity, and to answer this purpose their toes are

deeply webbed to the very claws with broad flexible

membranes. Their feet in fiict, both fore and hinder,

are changed into true fins, which are no longer fitted

for progi'cssion on land, but are admirably adapted for

propelling tliem through the water. Their neck is

generally very long and protractile ;
the head is narrow
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iu front and pointed, the bones composing it being

nearly naked. The jaws are horny, and covered with

a dependent, fleshy fold of skin resembling lips, and

which can cover the mouth. The nostrils are pro-

longed into a thin cylindrical tube, like a small mov-

able ptobcscis. Their carapace is very broad, and

nearly flat— fig. 23. It is soft, destitute of plates, and

covered with a flexible and cartilaginous sort of skin,

which extends all round the edges of the shell. These

Fig. 23.

edges are soft, and destitute of bones, and the ribs are

only united together and to the vertebrae above, whilst

they are separate below. The plastron or breastplate

is formed of a ring of bones, the centre not being ossi-

fied, and covered with a continuous skin. In adult

individuals these bones are furnished with rough
callosities on the prominent parts. The legs are short

and strong, and nearly of equal length behind and
before.

None of the .ipecies are European, all that have as

yet been described being found in the large rivers and
deep lakes of the hotter portions of the globe. The
Nile and the Niger in Africa ; the Euphrates and
Ganges in Asia ; the Mississippi and Ohio in America,

are the principal places of abode of these animals.

Some of them attain a very large size. Pennant men-
tions individuals which weighed seventy pounds, and
he had one which lived in his possession for three
months that weighed twenty pounds, and was twenty
mches long in the shell. The neck measured thirteen

and a half inches in length. Individuals of the species

known as the Sewteree {Chitra ladka), a native of
the Ganges and other rivers of India, have been taken,
which, according to Dr. Cantor, weighed two hundred
and forty pounds.

The River tortoises are in a great measure noctur-
nal animals. At night, when they consider themselves
free from danger, they come forth from the water to

stretch themselves out on the rocks in the little islets,

or take up a position on the trunks of trees overturned
in the rivers, but from which they precipitate them-
selves again into the water at the least noise or appear-
ance of danger. They are very voracious, and very

nimble in pursuit of their prey. This consists of fishes,

reptiles, and mollusca, to which they are continually

giving chase, and which they pursue while swimming.

They in their turn are eagerly sought after hj man, for

their flesh is much esteemed as an article of food. In

order to catch them it is necessary to angle for them,

and to bait the hook with live fishes or other small

animals, to which motion must be given, for they will

not touch carrion or motionless prey. When they

seize their prey, or when they are called to defend

themselves, they dart their head and long neck forward

^vith the rapidity of an arrow. They bite severely,

nor will they let go their hold without taking out the

piece seized. Their bite in consequence is much
dreaded by the fishermen, who generally cut off their

heads as soon as they are caught. The males appear

to be less numerous than the females, or at least they

are less frequently seen near the shore, the females -

being obliged to come to land to lay their eggs. These

they deposit in large holes which they dig out in the

sand, of sufficient size to hold fifty or sixty. They are

white, spherical, with a shell which is solid, but only

membranous or very slightly calcareous.

THE TYESE OR SOFT TORTOISE OF THE NILE
{Tiionyx XUoticus)—represented in Plate 6, fig. 7

—

is a good illustration of the family. The carapace is

rather convex in the centre, oval or somewhat orbicular

in shape, covered with a skin which is coriaceous,

rough to the touch, and of a greenish colour or blackish-

brown, dotted with white or yellowish spots. The
breastplate is white, the rough callosities bluish. The
head is rather long, the jaws very strong, the lips

much developed and thick, and the tail is conical,

thick, and pointed. The Tyrse (for "by that name it

is known on the banks of the Nile) sometimes reaches

three feet in length. It inhabits the river Nile, but is

fouud in other rivers both of West and North Africa.

These animals are said to be very destructive to the

young crocodiles, devouring them in great numbers as

soon as hatched.

This is the only species of Trionyx that inhabits the

Nile. Several other species are found in the rivers in

India and America, but we have not space to mention

them.

MARINE TORTOISES ok TURTLES
{Clieloniidce).

Of all the species of the Tortoise race, the Marine

species or Turtles are those which have more especially

attracted the attention of mankind from the earliest

periods of antiquity. Aristotle distinguishes them
from all the others by the term Thalassios {SaXaaaiog

or ^aXccT-r/o;), a term derived from the Greek, meaning

those animals which " frequent the sea." There are

two groups into which they may be divided, according

to the structure of the carapace, viz., those which have

this part of their shell, as well as their neck and feet,

covered with more or less hard and horny scales, and
those the carapace of which, and the external parts of

their body, are covered with a hard, thick, homy skin.

The structure of the limbs is one of the most remark-

able characters of this family, and distmguishes then.i
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from the species of all the other families, both land

and fresh water. The feet, though the toes are all

formed of distinct pieces, expanded at the end and

often armed with sharp claws, are changed into flat,

depressed fins, which are not fitted for any movement
but that of swimming, an act wliich these animals per-

form with great vigour and celerity. Tlie fore legs

are very much longer and larger than the hinder ones,

and this forms a very characteristic feature of the

species. They are not retractile within the shell.

The whole structure of the Marine tortoises shows

an exact correspondence with their manner of living,

which is essential!}' aquatic. Their carapace, as well as

their legs, is exceedingly flattened, a form well adapted

to admit of rapid movement through the water. It is

almost always heart-shaped, and has a defined bony

margin. The Land and Fresh-water tortoises have no

voice except a sort of hissing noise when irritated or

suddenly laid hold of; the marine species, on the con-

trary, some of them more especially, as the one well

known by tlie name of Luth (Sphargis), have a

remarkable cry, and when cauglit in the net or severely

wounded, utter a. loud roaring sound, from wliich,

indeed, the generic name {Sj^hargis) is taken—a name
derived from the Greek word sjiliarr/izo {epaiyiZiii),

which means " to utter a sound with a distended

throat."

The principal food of the Marine tortoises consists

of marine vegetables, which the structure of the jaws

just described enaliles them to cut and masticate with

facility. Some few, however, especially such as the

Hawksbill and Loggerhead, which exhale an odour of

musk, feed also upon certain Crustacea and mollusea,

more particularly cuttle-fishes. They scarcely ever

appear to leave the water, except at the time of laying

eggs. Some of the species, however, it is said, come
out at night:, and creep up on the shores of deserted

islets, where they clamber up the rocks to browse

upon the marine plants which form their food. In

calm latitudes, even seven or eight hundred leagues

from any land, these animals are often met with Ij'ing

stretched out on the surface of the sea, and in a state

of absolute immobility, as if they were dead. It is

believed that they assume that position in order to

give themselves up to sleep. They have, all of them,

the faculty of swimming under water for a length of

time, owing to the fact of their possessing very exten-

sive lungs. This family of Marine tortoises contains

some of the largest species of the order to which they

belong. As we shall see when we come to mention the

species in detail, some individuals of the Coriaceous

turtle or Luth have been found to weigh from fifteen

hundred to sixteen hundred pounds, and others of the

true turtles to weigh from eight hundred to nine hun-

dred pounds, with a shell fifteen feet in circumference,

and nearly seven feet long. They live long, and are

slow in growth. The males in general are smaller

than the females. The time during which the sexes

remain united together lasts a fortnight, or, according

to some obseiTers, nearly double that time ; and the

act of reproduction always takes place in the water.

When the time arrives for depositing her eggs, the

female has often to traverse spaces of sea more than

fifty leagues in extent, the male accompanying her or

following after. By a peculiar kind of instinct, almost

all the females of the same latitudes, from all parts and
at nearly fixed periods, repair to the sandy shore of

some desert island for this purpose.

The Marine tortoises or turtles are found in the seas

of all hot climates, but chiefly towards the tomd zone.

In the equinoctial ocean they abound on the shores of

the West Indian islands, as Cuba, Jamaica, the Cai-

mans or Alligator Islands, St. Domingo, and the Gulf

of Mexico ; in the Atlantic Ocean they are found in

equal abundance at the Cape Verde isles and Ascension

;

in the Indian Ocean they frequent the shores of the

Isle of France, Madagascar, the Seychelles, and Rodri-

guez ; in the Pacific Ocean they are found at the Sand-

wich Isles and the Galapagos.

Amongst ail the species of the class Repiilia, the

Marine tortoises are those which are the most useful

and advantageous to man. In consequence of this,

in climates where they abound their cajiture becomes

an object of great importance ; some for their carapace

or shell, and others for their flesh as an article of food,

their fat, and their eggs.

In those countries where turtles aboinid, and where

they attain a large size, the natives use the carapace

as canoes or boats to creep along the coast in. This

is mentioned by Pliny and Diodorus Siculus, who speak

of a tribe of Ethiopians on the shores of the Red Sea,

called from their living so much u]ion the flesh of these

Chelonians, " Chelonophagi," or Turtle-eaters. And
that this is not a mere invention of these ancient authors

seems to be proved, and the statement corroborated, by

a fact mentioned by Dami)ier :
—" I heard," he says,

" of a monstrous Green Turtle once taken at Port-

Royal in the Bay of Campeachy, that was four feet

deep from the back to the belly, and the belly six feet

broad. Captain Rock's son of about nine or ten years

of age, went in it as in a boat, on board his father's

ship, about a quarter of a mile from the shore." These

shells are made use of also in some parts by the natives

as a covering for their huts, as troughs for the domestic

cattle to drink out of, and as baths for their children.

" In the Gulf of Manaar," says Sir J. Emerson Ten-

nent in his account of Ceylon, " turtle is frequently

found of such a size as to measure between four and

five feet in length ; and on one occasion, in riding

along the sea-shore north of Puttam, I saw a man in

charge of some sheep resting under the shade of a

turtle-shell, which he had erected on sticks to protect

him from the sun—almost verifying the statement of

iElian, that in the seas of Ceylon there are tortoises so

large that several persons may find ample shelter be-

neath a single shell." As a delicious article of food the

flesh of the Turtle is well known. At first it was made

use of by our navigators, who fotmd it a healthy, agree-

able, and nourishing food after their long sea-voyages,

and an excellent remedy against the ravages of scurvy.

It came afterwards, however, to be used at better tables,

and, as is well known, is now and long has been an

especial article of luxury in this comitry at the ban-

quets of the wealthy. In Jamaica and cisewliere/)™-

serves have been eslablished where turtle are kept, and

from whence they are distributed to other countries aa



76 Marine Tortoises. - REPTILES.- -Marise Tortoises.

an article of commerce. The introduction of turtle as

an article of luxury into this country dates more than

one hundred years back. The fat of certain species,

when fresh, is used instead of butter or oil in cooking
;

and that of those species which smell of musk is em-

ployed in preparing leather and giving it suppleness, as

well as for burning in lamps. This fatty or oily matter

is so abundant in these animals, that frequent!}' thirty

pints of it have been extracted from one individual.

'J'he eggs of the greater number of species are very

much sought after as affording an excellent article of

food. The white part or albimien does not coagulate

by heat, but the yolk is nnich esteemed. Even in the

musky species the eggs are of excellent tlavour. Mr.

Holbrook informs us, that in the Tortugas Islands

(four or five uninhabited sandbanks in the Caribaaan

Sea, visited only by turtles and wreckers, but which

are a favourite haunt of the Green Tiu'lle), the eggs of

this species are taken wholesale. " The ' egger,'" he

says "uses a small stiff rod, with which he 'probes'

the sand in those places where Turtles usuallj' deposit

their eggs ; and in this way myriads are collected, as

may be supposed, when it is recollected that many
hundreds of turtles laj' their eggs on a small space of

sandbank. The ' eggers,' however, do not confine

their depredations to the nests of the Green Turtles,

but they seize upon those of all-other species, as well

as upon the eggs of thousands of sea-birds that seek

the same localities during the breeding season."

The horny lamina; oi' plates which cover the cara-

pace and bi-eastplate of the Marine tortoises can very

readily be detached. In the gr^jiter number of species

they are too thin to be employed with advantage in

the arts or manufactures ; b>it those of the Hawk's-

bill Turtle {Chelonia imhricata) are thicker, stronger,

and more transparent than those of any other species,

and are accordingly much esteemed and made great

use of for ornamental purposes, under the name of

" Tortoise-shell." This substance appears to differ

essentially from horn, because, as Messrs. Dumeril

and Bibron remark, it is not formed of parallel fibres,

and because it appears rather an exudation of solidified,

muco-albun\iuous matter, the tissue of which is homo-
geneous, but which can be cut and polished in every

way like horn. Besides, they add, it is susceptible of

being softened by the application of heat, and then can

be made to assume various forms, which it preserves

after cooling. Thus, though in the rough state these

plates are fragile and brittle, when properly treated,

from the fineness of its tissue, its compactness, the

admirable polish and impressions it can receive, its

ductility, the facility with which it can be moulded,

and its fragments soldered together and amalgamated

by means of their own substance reduced to powder,

tortoise-shell is in gi-eat demand in the manufacture of

ornamental objects of furniture, and has become an

article of considerable commerce. In order to obtain

the plates from the carapace of this animal, it is only

necessary to subject the shell to the action of heat.

According to Dumeril and Bibron's account of this

process, the convex part of the carapace is submitted

to the effect of a strong fire, by which means the plates

start up and are then detached with great facility. In

his account of Ceylon, Sir J. Emerson Tennent says,

that as the shell becomes clouded and milky after the

animal's death, the natives of that island, in order to

take it freshly coloured, catch the turtles as they come
to deposit their eggs, and " suspend them over fires,

till the heat makes the plates on their dorsal shieldi

start from the bone of the carapace ; after which the

creature is permitted to escape to the water." In the

rough state these plates vary much in colour. Some
are transparent, and are called " white, or spotless

;"

others are marked with a reddish-brown colour, more
or less deep, which is disposed in round, irregular

spots, or in streaks, and are called " speckled ;" others,

again, are quite brown or black. The ancients

appear to have been exceedingly fond of the use of

this beautiful substance in the decoration of their

houses, apartments, &c. Tin's luxury was carried to

an excessive degree by the Romans in the time of

Augustus. Bruce, in his Travels, informs us that

" the Egyptians dealt largely with Rome in this article

of commerce. Pliny tells us that the cutting of them
for veneering or inlaying was iirst practised by Carvi-

lius Pollio, from which we would presume that the

Romans were ignorant of the Arabian and Egyptian

art of separating the lamina by fire placed in the inside

of the shell when the meat is taken out. Martial says

that beds were inlaid with it. Juvenal, and Apuleius

in his tenth book, mentions that the Indian bed was

all over shining with tortoise shell on the outside, and

swelling with stufBng of down within. The immense

use made of it in Rome may be guessed by what we
learn from Velleius Paterculus, who says, that when
Alexandria was taken by Julius Caesar, the magazines

or warehouses were so full of this article, that he pro-

posed to have made it the piincipal ornament of his'

triumph, as he did ivorj' afterwards, when triumphing

for having happily finished the African war. This,

too, in more modern times, was a great article in the

trade to China, and I Iiave always been exceedingly

surprised, since nearly the whole of the Arabian Gulf

is comprehended in the charter of the East India Com-
pany, that they do not make an experiment of fishing

both pearls and tortoises."

Such being the value of Marine tortoises, no wonder

that their capture is a business of great importance, and

that many methods are employed for that purpose. On
some coasts advantage is taken of the usual time when

the females land upon the desert islands to deposit their

eggs. Their time for doing this, as has been already

mentioned, is the in'ght. The turtlers, who frequent

these places, wait in perfect silence till they have left

the water; they then intei'cept them, and with their

hands, or with a lever when they are too heavy, turn

them on their back. As they cannot turn or " right

themselves" when once placed in that position, they

remain there till morning, when the men return and

carry them off to their bbats. They are often left in

this same position, on the deck of the vessels on board

which they are taken, for twenty days ; the only pre-

caution adopted being to wet them with sea-water

several times a day. They are then deposited in the

preserves or pens, or, as they are called in America,

crawls, made for the purpose of keeping them, and
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which are so constructed as to be filled at every flood

tide. Here they are kept till taken to market or sold.

In the South Seas, skilful and practised divers take

advantage of the moment when they find tliese turtles

asleep on the surface of the ocean ; they dexterously

swim right under them, so that on coming up they

may seize hold of them and retain them there till both

are hauled on board the boat. Mr. Darwin mentions

the same process at tlie Keeling Islands, and thus

describes the capture of these animals :
—" The water

was so clear and shallow, that although at first a turtle

quickly dives out of sight, yet in a cauoe or boat under

sail, the pursuers, after no very long chase, come up

to it. A man standing ready in the bow at this

moment daslics through the water upon the turtle's

back; then clinging with both hands by the shell of

its neck, he is carried aw'ay tiU, the animal becomes

exhausted and is secured. It was quite an interest-

ing chase to see the two boats thus doubling about,

and the men dashing head foremost into the water

trying to seize their prey." These animals are also

taken by means of harpoons. In the open sea, when
they come to the surface to breathe or to sleep, they

offer a fair mark to the fisherman. The point of this

instrument is sharp and arrow-shaped, and to the

extremity is attached a ring to which a long cord is

fastened. The animal when wounded dives and carries

with it the harpoon and cord, but is soon hauled up
and dragged alongside the boat. At the Bahama
islands the natives are, according to Catesby, very

dexterous in taking these animals by means of an

instrument called a 2"'0 ! !>rid Ilolbrook tells us that

the very same instrument is used in the Tortuga

islands at the present day. He quotes Audubon, who
says that he saw a man who with his peg had been

known to secure eight hundred gi'own turtles in one

year ! But the most singular method used for catch-

ing turtle is one practised in the Indian and China
seas, and on the coast of Mozambique. This consists

in the use of the sucking-fish [Echeneis remora), which,

as Dumeril and Bibron say, are " taught this manoeuvre,

like our hunting dogs, and are called in consequence,

Imntin/j-fish.^'' The f^ict was known to Columbus, was
verified by Ccmmerson many years afterwards, and

has since mfne recently been confirmed by Mr. Salt.

Tlie sucking-fish is thus employed : The fishermen

have in their boats buckets which contain several of

these animals, with a ring through their tails, to which

a long slender cord is attached. As soon as they

perceive at a distance, several turtles asleep on the

surface, but which they know a slight noise might

awaken, they throw one of the sucking-fishes overboard,

giving it a long play of rope. As soon as the fish sees

the turtle floating, it approaches it, darts upon it, and
fastens itself by its sucker to the under surface of its

carapace. To this it adheres with such fcjrce, that in

withdrawing the rope, both fish and turtle are hauled

in together. Mr. Salt, when in the Mozambique, had

a specimen of a sucking-fish given to him as a present.

" All the Portuguese gentlemen whom I conversed

with," he says, " on this subject, agree in assuring me
that fish of this kind were employed on the coast in

catching turtle."

THE CARET (C'helonia virgata) forms our illustra-

tion of this family—see Plate 6, fig. 3. This turtle

has a great range of habitat, as it is a native of the

coasts of South America, the Cape of Good Hope, and
the Indian Ocean. It has also been found off Tene-
ritTe, at New York, and in the Red Sea. The shell of

the Carey is about two feet nine inches in length, and
the carapace is proportionally shorter than that of any
other species of the family. It is truncated, as it

were, in front, forms an obtuse angle behind, and is

very much aiched on the sides. The colour of the

carapace, head, and fins, is a deep chestnut, rayed

with brown mixed with yellow ; and the breastplate is

gamboge or greenish-yellow.

THE GREEN TURTLE {Chdonia virulls) is the spe-

cies which excels all the others in the delicacy and

excellent flavour of its flesh. It is tlte Turtle par

excellence, so well known in tliis country to all "bons
vivants." What would the Lord JIayor's dinners at

the Mansion-house of London be without the Turtle !

The Green Turtle surpasses all the other species

(except the Coriaceous Turtle) in size and weight.

The ordinary length of adult specimens may be about

four feet ; but individuals not unfrequently occur which

measure six or seven feet in length, and weigh upwards
of eight hundred pounds. Le Maine, in his " Voyage
to the Canary Islands," informs us, that near Cape
Blanco turtles are found of the enormous size of fifteen

feet in circumference, and that the flesh of one of them
would be a sufficient meal for thirty men !

The carapace is oval, somewhat heart-shaped, and

slightly convex.. The head is rounded, and, compara-

tively speaking, rather smaller than in most other

marine tortoises. The lower jaw is strongly toothed

and hooked in front, and the upper jaw is notched in

front and serrated on the sides.

The Green Turtle is very common upon low, sandy

coasts iu both continents, but principally within the

torrid zone. Its chief food consists of marine plants,

and more especially the Zostera marina, which in

consequence is known by the name of " Turtle-grass."

According to Mr. Audubon, it cuts this near the

roots, in order to procure the most tender and succu-

lent parts, which alone are eaten, while the rest of the

plant floats to the surface and collects there in large

fields. This, when seen, is a sure indication that the

feeding ground of the Green Turtle is near.

THE HAWK'S-BIIL TURTLE or Caret {Carctta

imhricala).—If the Green Turtle excels all othei's as

an article of food, the Ilawk's-bill Turtle is the most

valuable as producing a substance of great importance

in the arts and manufactures. It is smaller than the

Green Turtle, for it is rare to find one from three Imn

dred to four hundred pounds weight. The shell is

depressed, oval, or somewhat heart-shaped, and covered

with plates, which are laid one ahove the other like

the tiles of a house—hence its specific name tmhrkaia,

or imbricated. The breastplate is large, full and

entire in front and behind, hut hollow and depressed

in the centre. The head is oval, elongate, and com-

pressed at the sides. The ujiper jaw is greatly pro-

longed, and hooked in front like the beak of a hawk,

from which circumstance the common English name
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of the animal—the Hawk's-bill— is derived. The
edges of their jaws are entire and without teeth or

serrce. The Hawk's-hill Turtle is a native of the

Indian ocean and the American seas. It is taken at

Cej'lon, Amboyua, the coast of New Guinea, and

North Australia, the Seychelles, the coast of Cuba,

and other West Indian islands, the Red Sea, &c. ;

and individuals have even strayed as far north as the

coast of Great Britain. As we have said before, how-

ever, it is the substance known by the name of Tor-

toise-shell, which is the produce of this animal, that

makes the Hawk's-bill valuable. Other species have

the same kind of plates that cover the carapace ; but

in no other are these plates sufScicntly thick to be of

any value in the arts. Tortoise-shell is not considered

of the best quality unless the animal has reached to a

certain size, weighing about one hundred and sixty

pounds ; before that state it is too thin. The quantity

obtained from a single individual varies much. It is

stated by some authors that eight pounds may be

gained from a large turtle. Mr. Holbrook says that

fifteen pounds is the largest quantity that is ever

obtained, but that only from animals of the largest

size, M'Culloch, in his " Dictionary of Commerce,"

says that the best tortoise-shell is that of the Indian

archipelago ; and that the finest of that quarter is

obtained from the Spice Islands and New Guinea.

Of the second group of Marine tortoises, or those

which have the carapace and the external parts of

their body covered with a leatliery skin, only one

species is at present known.

THE CORIACEOUS TITRTLE, or LuTH, as the French

authors call it (Sphnrgis coriacea), is undoubtedly the

largest of all the family, individuals having been occa-

sionally found weighing twelve hundred pounds, and

measuring eight feet in length. Though not a common
species, it seems to have a wide range, as specimens

have been taken in the Mediterranean ; in the Atlantic,

as in Chesapeake Bay on the coast of North America,

and the Tortugas or Turtle islands of Florida ; at the

Cape of Good Hope ; on the coast of Chili ; and in

Japan, where it is known by the name of Jalafa.

It has also been occasionally taken off tlie coasts of

France and England. Borlase, in his " History of

Cornwall," tells us that two individuals of a larce size

were caught off that coast in the mackerel nets, in the

summer of 1756 ; and Pennant informs us of another

specimen having been caught on the coast of Dorset-

shire, and which is now in the British Museum. In

August, 1729, a specimen was captured off the mouth

of the Loire, about thirteen leagues from Nantes, which

wks upwards of seven feet long.

The carapace of this species of turtle is somewhat

heart-shaped, narrow, and pointed behind, and is

marked on the back with seven longitudinal keels.

Tlie breast[)late is large, very full in front, and perfectly

flat, without any prominence or tubercle whatever.

The head is very large, and the jaws of great strength

and very sharp on their edges. The upper one has

three remarkable notches, one in the centre which is

angular, and one on each side at a short distance from

the former, which are rounded. The lower jaw is very

acute at the point, and somewhat hooked, correspond-

ing with the central notch of the upper. The neck is

very short, very thick, and covered with a coriaceous

skin. The fore legs are large and well developed

—

twice the length of the hinder. Botli are covered with

a coriaceous skin. The tail is short, acute, and scarcely

extends beyond the carapace. The whole surface of

the animal is covered with a smooth, leathery skin,

quite destitute of horny plates or scales. It is of a

very dark-brown colour, with the exception of the

ridges or keels on the back, whicli are tinged in differ-

ent places with obscure dirty Avhite. Mr. Audubon
states that the Coriaceous Turtle, in resorting to the

Tortugas or Turtle islands of Florida for the purpose of

depositing its eggs, is later than the other species in

arriving there. The average luimber of eggs laid by
it, he says, maybe three hundred and fifty, in two sets.

It appears also to be less cautious than the Green

Turtle or Hawk's-bill in choosing the places for this

important operation. Its food consists of moUusca,

fish, Crustacea, sea-urchins, and various marine plants.

Pennant says that it becomes extremely fat, but that

the flesh is coarse and bad. The ancient Greeks, it is

said, were well acquainted with this species of marine

tortoise ; and it has been often confidently assorted,

though we think without sufficient proof, that it was
from the shell of the Coriaceous Turtle that the firtt

Ivre was fabricated.

Order TT.^CROCODILES AND ALLIGATOES (EiiYnosAURiA).

Op all the families of which the class of reptiles is

composed, that of the Crocodiles contains the bulkiest

and strongest species. In general appearance they
resemble gigantic lizards, but they differ from the

order Samia, or Saurian reptiles to which the lizards

belong, in having the body covered with square, keeled,

* From the Greek words, emus [if^f;] tortoise, and sauros
( Ku^ei) lizard.

bony plates, imbedded in the skin, and placed in longi-

tudinal lines ; in the solidity and formation of their

skull ; and in the vent being longitudinal. In size

they vary from ten or twelve feet to fifteen or twenty,

and some even attain the length, it is said, of twenty-five

or thirty. Distinguished as they are by their great

magnitude, they have also the character of great fero -

.

city. " Inhabiting the margins of the mighty streams

of tropical climates, they are the terror of all who
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approach them ; they prey upon every auimal which

comes within tlicir reach, and man himself is not free

from their attacl^s, for instances are by uo means rare,

both in ancient and modem times, of their suddenly

seizing upon human beings, and carrying them oS" to

their watery haunts." They are often called the

tyrants of the fresh waters, and their capacious mouth

and numerous strong and conical teeth fit them well

for a rapacious life. James Montgomery happily

describes the family in a few words :—

-

*' The crocodile, the dragon of the waters,

In iron panoply, fell as the plague,

And merciless as famine, cranchcd his prey,

While from his jaws, with dreadful fangs all serried.

The life-hlood dyed the waves with deadly streams.''

In general form the body of the Crocodiles is de-

pressed ; and the tail is long, tapering, thick at the

base, and compressed at the sides, so as to form a sort

of paddle or oar. The legs are so very short, that

they appear as if they could never support the weight

of the body. They have no clavicle or collar bone.

The fore feet have five toes, the two outer of which

are destitute of claws. The toes in the hind feet are

only four in number, the outermost of which alone

wants a claw. These latter are connected together

by a membrane or web, while those of the fore feet are

free. The partially webbed feet, the flat compressed

tail, and the position of the nostrils at the lip of the

muzzle, all sufficiently show the aquatic nature of the

Crocodiles.

The female deposits her eggs in the sand. In some

species she makes a sort of nest in which she lays

them, then covers them with leaves and debris of

plants, and thus leaves them to he hatched by the heat

generated there from the fermentation of the vege-

table matters. Some of the Crocodiles are said to lay

three times after short intervals; and about from

twenty to thirty each time. The eggs are covered

with a hard white shell, are about the size of those

of a gocse, and are said to be good eating. The
young are hatched in about twenty or thirty days, and

the moment they quit the shell, they make with all

speed to the water. A great many of these eggs are

destroyed by the ichneumon and tupinambis; and vast

numbers of the young are devoured by the fresh-water

tortoises, voracious fishes, various amphibious animals,

and even, it is said, by the old Crocodiles themselves,

when pressed by hunger. In all probability these

animals live to a considerable age, perhaps at least

that of man ; and their growth appears to be slow.

They are able, like other reptiles, to sustain long fasts,

and some of the species, where the heat is not so very

great, bury themselves during the winter in the mud.

Their principal places of abode are the banks of large

rivers and marshy lakes ; and they are often found

living in society together in large troops. Their chief

food consists of fish, frogs, water-birds, and any other

animals they can secure. Even dogs, swine, and oxen,

it is said, cannot always escape their voracity. Man,
himself, sometimes falls a victim. In order to obtain

their food they often have recourse to artifice ; swell-

ing out their lungs with air, so as to make their bodies

specifically lighter than water, they allow themselves

to float immovable on the surface of the river, where

they look exactly like a branch of a tree, and thus

their unsuspecting prey come around them.

The Crocodiles are all strangers to Europe, and with

the exception, perhaps, of one or two, are equally so to

Australia. In the three other parts of the world, how-

ever, they are found, and often in great numbers. In

Dr. Gray's arrangement of this order, these animals

are divided into two families, the true Crocodiles and

the Alligators. The latter are peculiar to America,

while the former are common to both worlds.

Fajiily of crocodiles {Crocodilidoe).

The species of this family are chiefly characterized,

and distinguished scientificallj', by the teeth. The

lower canines fit into a notch in the edge of the upper

jaw wdien the mouth is closed. At the same time

they are knosvn by the muzzle behind the nostrils

being much narrowed by the hind legs having a fringe

of compressed scales behind, and by the toes being

webbed to the tip.

The family contains three genera, and about fourteen

species.

THE EGYPTIAlf CROCODILE or the Crocodile of

THE Nile (Crocodilus vulgaris) is the species which

forms our illustration of the genus Crocodilus—Plate 7,

fig. 2 ; and Plate 8, fig. 5 (teeth). This huge creature,

which often reaches the length of from twenty-five to

thirty feet, is a native of the Nile, the Senegal, Niger,

Gambia, and probably most of the rivers of Norlhern

and Western Africa. It appears to have been well

known from the earliest periods, and it even seems to

have been worshipped in Egypt previous to our historic

records of that country. At Memphis it was reared with

the greatest care by certain priests who had charge of

it, and wdio nourished it with abundant food. Sacrifices

and oflerings were presented to it, it was adorned with

trinkets and jewels, and lodged in a lake or basin in the

midst of the temple. Treated in this manner, the Cro-

codile lo.st its ferocity, and became so tame as to be led

about in religious processions and ceremonies. When
the celebi-ated Greek historian Herodotus visited Egypt,

which was about 400 years before the birth of Christ,

the habits of this animal were well known. His object

was, in a great measure, to investigate the religious

history of that people, and therefore he was insensibly

led to the study of an animal which was so mixed up

with their sacred rites as the Crocodile. At that time

he informs us that the inhabitants of the Thebais and

the shores of the lake Mceris regarded these creatures

with the highest reverence. Each person in that dis-

trict reared a Crocodile which they trained up, suspend-

ing gold and jewels from its earlids, and adorning its

fore feet with rings of gold. They fed it carefully and

with delicacies, and when it died it was embalmed and

placed in some consecrated repository. Numerous

mummies of young Crocodiles in the British Museum,

obtained from their primitive repositories after a lapse of

more tlian two thousand years since tlieir embalmment,

and still in perfect preservation, attest the truth of that

statement. The description given us of the Crocodile
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of tlie Nile by this distinguished historian is declared

by M. Geoffroy St. Hilaire, who, during the invasion

of Egypt by the Frencli under Kapoleon I., had great

opportunities of studying and observing tlie habits of

tlie creature, to be true in most respects as we find it at

the present day. It would appear that at the time he

wrote, the Crocodile was found in Lower Kgypt, but

now it is only found in Upper Kgypt, aud is never seen

below Thebes. In such situations the temperature is

very high, and accordingly it is never found in a lethar-

gic state, as is the case with the species found in America

and elsewhere. It is nocturnal in its liabits. During the

day it comes ashore, taking up its abode in some quiet

retreat for the purpose of sleeping ; but when evening

comes on it resumes its activity and returns to the

water, where alone it is able to successfully secure its

prey. Their principal place of abode is a series of

small islands in the river, and there they live ui society.

Mr. St. John, in his " Travels in the Valley of the

Nile," tells us that he saw numbers of them during his

passage up the river. " These islands (sand-banks at

Pharos) are the usual haunts of the Crocodile ; but as

they love to bask in the warm snn, and have an aver-

sion to cold, there is little danger of encountering them

early in the morning, or when the wind blows. In

fact they seem never to rise out of the water but when

the surfece of the Nile resembles that of a pond, and

the whole sandy shore is glittering in the sun, when

}'ou see them lying in troops along the edge of the

stream." The different individuals of the troop select

and keep their own particular spot. These are flat

shores where spurs of fine sand stretch a considerable

distance, and conduct to the water's edge by a gentle

declivity. Each troop or society remains faithfully

attached to the localities where they were born, and

never go far from them except when in search of prey.

This occupation fuHilled, they return at particular

hours to their resting-places on the sandy shore, which

had been jjrevionsly selected by the foresight of the

old chiefs of the family ; and placing a sentinel to give

the alarm in case of danger, they there abandon them-

selves securely to sleep. The sentinel, placing his

ear partly on the ground, listens for the least noise,

and if disturbed, the troop make direct to the water.

M. G. St. Hilaire says he has watched them at such

times, and has seen them turn themselves slowly, aud

march at first apparently carefully and with measured
steps, but after a certain distance they would leap

briskly into the water, clearing at a bound a consider-

able distance. The egg of the Crocodile is white, and

of a spheroidal form. It is not much larger than that

of a goose, and the young Crocodile at its birth is only

two and a half decimetres in length.

The very name of Crocodile excites the idea of an

animal alike formidable for its size and ferocity ; of an

animal unequalled in its own orders, and which is the

tyrant of the fresh waters. The story of the little bird

called Trochllos by Herodotus, which, according to his

account, frees the mouth of the Crocodile fi'om the

leeches which infest it—or, as Pliuy asserts, picks or

cleans the huge reptile's teeth—is probably familiar to

every one. We will allow Mr. St. John to tell the

tale :
—" We shot aud ate a siksah, the Trochilos of

Herodotus, a sort of gentleman in waiting on the Cro-

codile, about which history and tradition tell strange

stories. What they say is this, that the Crocodile

being too much addicted to live in water with his jaws

opeu, allows a number of leeches to creep down his

throat, where, vigorously sucking his blood, they prove

extremely troublesome. Against these enemies, how-

ever, he finds a faithful ally in the siksak, which, as

soon as he perceives, he opens his delicate mouth, and

the bird, rendered bold by instinct, leaps like another

Curtius into the gulf, not to be swallowed up how-

ever, but to swallow. He kills and devours the leeches,

and then hopping out, receives the thanks of the Cro-

codile. Sometimes this lumbering annual, getting

sleepy during the process, mechanically closes his jaws,

so as to deprive his little friend of air ; upon which,

extending his wings, furnished with sharp spikes on

the tips of the shoulders, he wounds the Crocodile's

throat, and reminds him that it is his business to be

civil. " For the truth of the story," he adds, " I will

not answer; but certain it is that I seldom, perhaps

never, saw a Crocodile without a siksak standing close

beside him on the sand, evidently within his reach, but

without his exhibiting the slightest desire to molest

or injure it." Herodotus was the first author that

mentions this curious tale ; and M. Geoflroy thinks,

that if we use the word generally translated leeches,, to

mean merely anything that sucks blood, the story is

not at all destitute of reality. There are thousands of

gnats and musquitos in these localities he says, which

suck blood ; and he asserts that as the Crocodile has

no movable tongue to sweep them away, its mouth
is infested with these troublesome insects to a great

degree. Moreover, he affirms that there is a small

bird called siksah by the natives, which he has fre-

quently observed hopping about in all directions round

the Crocodile, and even going into the mouth of the

reptile as it lay asleep, or was feignirig to be so.

Attracted by these insects, upon which it feeds, he has

no hesitation in saying the bird does enter the reptile's

mouth when wide open, and there picks up the insects

which it finds in abundance. This bird is recognized

at once as a species described by Hasslequist, under the

name of the Egyptian plover {Charadrius JErjyptim);

and as to this apparent cordiality between two such

animals, there is nothing very extraoidinary in it, as

similar ailections arising from mutual good offices, are

exemplified in other cases in the animal kingdom.

If the Crocodile has a good friend in the little siksak,

it finds powerful enemies in one or two other small

animals. The ichneumon, a small animal about

eighteen inches long, belonging to the Viverridce or

Civets, is particularly destructive. It is very fond of

eggs, and in Upper Egypt searches with great avidit}'

for the eggs of the Crocodile in the sand. It devours

great numbers, and it was thought to check so much
the increase of these large reptiles, that it is one of

the animals which were formerly held sacred by the

natives ; divine honours having been paid to it in the

ancient city of Heraclea. The tupinambis too, a

large lizard, is a powerful enemy, for, as it swims well,

besides eating the eggs, it destroys a great number of

the young after they have reached the water. Though,
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as wo linve stated above, Crocodiles in some parts of

Egypt were held sacred and had divine honours

paid to them, there were other parts of that coimtry

where they were held in great detestation, the natives

pursuing them as enemies, and even eating tliem. A
sentiment of religion was at the bottom of this feel-

ing also, and it was because they believed that Typhon
the murderer of Osiris and the genius of evil, had

transformed himself into a Crocodile. In Afiica the

negroes eat the flesh of the Crocodile at the present

day, and are bold and skilful in capturing them. M.
Adanson, who found hundicds of those animals in

the Senegal during his residence there, tells us that

one of his negroes killed a Crocodile seven feet long.

" He had seen him lying asleep amongst the brush-

wood at the foot of a tree on the bank of a river. He
approached so quietly as not to disturb it, and then

very adroitly inflicted with his knife a blow on the

side of his neck, undefended by the bones of the head

or by scales, and drove it nearly through and through.

The animal mortally wounded, writhing back though

with difficulty, struck the negro such a violent blow on

his leg that he knocked him down. He rose imme-
diately, however, without letting go his hold, and that

he might not have anything to fear from the murderous

jaws of the Crocodile, he enveloped them in a piece of

cotton cloth, whilst his comrade held him by the tail.

In order to assist him I mounted him upon liis back

;

then the negro drew his knife, and cut off his head,

which he separated fiom the trunk." In Dongola at

the present day, the Crocodile is also caught by means
of a harpoon for the sake of its flesh.

In the latter years of the Republic and in the early

part of the Empire, the llomans were made well

acquainted with the Crocodile of the Nile. About fiftj'-

eight years before the Christian era, the edilo Scaurus

exhibited at Rome five Crocodiles from that river.

Strabo mentions, on another occasion, that the inhabi-

tants of Denderah brought many to the great capital.

But the most astonishing spectacle of this sort ever

witnessed, was when the Emperor Augustus caused the

Elaviniau Circus to be filled with water, and tliere

disfilayed thirty-six Crocodiles, which were encountered

by an equal number of gladiators, for the amusement
of the Roman populace.

M. Geoffroy St. Hilaire describes several species of

Crocodile as inhabiting the Nile, and particularly points

out two, which, however, are now considered as mere
varieties. The first of these is a small species which

he calls Crocodihis suchtis, from tlie Greek word soul.is

(ao-j'/.ii), by which name Strabo informs us it was
known, and which he says is the true Sacred Crocodile

of the ancient Egyptians, worshipped at Arsinoe. The
second is much larger and fiercer, C. vulgaris, and is

the species which was detested, hunted, and eaten by
the natives. The smaller or sacred species, he says,

followed the inundations of the Nile and the smaller

tributaries of that river, and was often found therefore

at a distance from the banks of the Nile. It was

inoffensive; and its appearance being connected with

the annual overflow of the river, upon which their crops

and subsistence depended, it was looked upon with a

feeling of reverence, and became in time to be wor-
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shipped as a deity. The extremity of the muzzle of

the Crocodile, according to this same author, is very

sensitive, and he tliinks that the secret of the priests

succeeding in rendering their sacred individuals so

tame as they were described to be, consisted in their

touching this sensitive muzzle, by doing which, he adds,

the Crocodile will naturally open its mouth, so that it

may be fed. A third species was described from a

mummied specimen taken from the Crocodile rnummy
caves at Thebes. These caves he visited himself, and

found many Crocodiles embalmed and in perfect pre-

servation. " From the hand of the person who had

deposited there the sacred relics," he says, " they

passed into mine. The two acts succeeded each other

without any further interruption than a night of thirly

ages having rolled between them." We will finish this

account of the Crocodile, by stating that this is not the

Egyptian name for the animal. The name of Crocodile

{x^oM&iiXo;) was first applied to it by the lonians, from

the resemblance it bore to that of the lizards which

they were in the habit of seeing on their walls, and

which they called by that name. Herodotus tells us

that the ancient Egyptian name for it was Champsa.

The Coptic name at the present day is Temsah, which

is no doubt a corruption of the old word Champsa.

Two or three species of Crocodiles are natives of

India and America, but wo must pass on to the next

genus, G(n-ia!is :^
THE GAVIAL (GaviaUs Ga7>//eliais)—V\ale 7, fig. 1;

and Plate 8, figs. 14, Ha (upper jaw and teeth)— differs

from the crocodiles in having the jaws very long and

very narrow ; so much so, that they form a kind of sub-

cylindrical beak that offers a strong contrast to the size

of the head. At the end of the beak, where the nostrils

are f laced, we see in the male a large swelling of an oval

form and cartilaginous structure, forming a kind of sac

or nasal pouch, which is divided into two internally by

a partition. The teeth are not so unequal in size aiid

length as in the crocodiles, but are much more numer-

ous. In general, they are from one hundred anil

eighteen to one hundred and twenty in number, and are

all pretty equal, with the exception of the five or six

first pairs in both jaws. The canines are small, quite

anterior, and those of the lower jaw fit into a notch

in the edge of the upper. The Gavial is a native of

India, more particularly of the Ganges, and is one of

the largest species of the order of reptiles to which it

belongs. It is about seventeen feet long ; though

Lacepede mentions the fact of there being the jaw of au

individual in the collection in Paris which, when alive,

must have measured upwards of thirty feet. It was

first described by our countryman Edw-ards in 1750

;

and theTiame of Gavial was first ajiplied to it by Lace-

pede, from its Indian appellation. The Gavial feeds

on fish chiefly, and, notwithstanding ils large size, docp

not appear to be dangerous to men. It seems to have

been known to the ancients, as /Elian speaks of a

species of crocodile being found on the banks of the

Ganges, which had a kind of horn on the snout. Tavcr-

nier, a traveller in the East about the years 1C48-50,

Bcems to have encountered this species on the Ganges,

below Tontii'our. He saw a number of them lying on

the sand on the banks of the river, and, firing at one of
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tliora, shot it in the mouth; but not wounding it mor-

tally it escaped into the river. The day after he again

saw another band lying on the banks of the river, and

succucded in shooting two of them.

Family of ALLIGATORS {AUiijaloyidcr).

T!" Alligators are distinguished from the crocodiles

by K- ing the canine teeth of the lower jaw fitting into

a pit instead of a notch, in the edge of the upper, when
the iJiouth is closed. The hind legs are destitute of

the fringe of scales on the hinder part, and their toes

are scarcely webbed. The species are not numerous,

and they are peculiar to the New World. Nine or ten

only have been described, and they are arranged in

throe distinct genera, Alligator, Jacare, and Cayman.
The gcnns Alligator has tlie jaws of an oblong figure,

depressed, and is more particularly distinguished by
having a small longitudinal rib between the orbits.

The hind feet are webbed ; and the nostrils are sepa-

rated by a bony septum.

THE ALLIGATOR, par excellence, the Pike-muz-

zled Cayman of some authors {Alligator Missinsij)-

piensis)—Plate 8, figs. 7, 7a (skeli^ton and skull)—is

one of tlie best known. The head is elongated, sub-

oval, rounded in front, truncated behind ; having the

general form of that of the well-known fish called

the pike. The superior surface of the snout is elevated

for the nostrils, and the forehead is subdivided by a

short sharp keel into two halves. This ridge is peculiar

to the Alligator. The nostrils open on tlie upper part

near the snout, and are (even in their early youtli)

separated from each other by a bony plate or partition

.—a formation found in no other species of the order.

The eyes are large and prominent ; and there are three

eyelids, the upper one of which is covered with two

large plates, and several smaller ones. The jaws are

slightly curved, and armed with forty teeth above and

below, of whicli the fourth inferior pair is the longest

of all, and received in sockets of the upper jaw when
the mouth is closed. The body is elongated, rounded

above, full at the flanks, and flat below. The chest and

belly are protected by broad, smooth, quadrilateral plates.

The tail is large, long, compressed and thick below, and

surmounted above with a double, strongly serrated crest

on its anterior, and by a single crest on its posterior half.

The fore legs are large and strong, but the Iiind are nearly

twice the size. The body of the Alligator, in the old

animal, is of a dusky colour above, the throat yellowish-

white. The common size is between nine and ten feet,

but they often grow much larger. Htilbrook says he

has seen one in Carolina thirteen and a half feet long
;

Catcsby has seen them fourteen feet ; and Bartram

tells us that he has seen them twenty foot in length,

and that some are supposed to grow to even twenty-two

or twenty-three feet. Waterton asserts that he himself

" once saw an alligator in the Oronoque thirty feet in

length, and another of the same size in the Essequibo."

Bartram's description of this huge creature is very

graphic :
—" When full grown," he says, " it is a very

large and terrible creature, and of prodigious strength,

activity, and swiftness in the water. Their body is as

large as that of a horse ; their sliapo exactly resembles

that of a lizard, except their tail, which is flat or

cuneiform, being comjiressed on each side, and gradually

diminishing from the abdomen to the extremity, whicli

with the whole body is covered with horny plates or

squamse, impenetrable when on the body of the live

animal even to a rifle ball, except about their head
and just behind their fore legs or arms, where it is said

they are only vulnerable. The head of a full-grown

one is about three feet, and the mouth opens nearly the

same length ; their eyes are small in proportion, and

seem sunk deep in the head, by means of the promi-

nence of their brows. The nostrils are large, inflated,

and prominent on the top, so that the head in the water

resembles at a distance a chunk of wood floating about.

In the forepart of the upper jaw on each side, just

under the nostrils, are two very large, thick, strong

teeth or tusks, not very sharp, but rather the shape of

a cone. These are as white as the finest polished ivory,

and are not covered by any skin or lips, and always in

sight, which gives the creatui'e a frightful ajipearance.

In the lower jaw are holes opposite to these teeth to

receive them. When they clap their jaws together, it

causes a surprising noise, like that which is made by

forcing a heavy plank with violence upon tlie ground,

and may be heard at a great distance."

The Alligator is a native of North America. It is

first observed on the Atlantic border of the United

States, in North Carohna. From this point, they

abound near the mouths of all the creeks and riveis

that empty into the Atlantic Ocean, or into the Gulf of

Mexico, as far as New Orleans, ascending up the Jlis-

sissiiipi as high as the entrance of Ked Eiver, a distance

of six hundred miles. Their chief places of abode are

the low stagnant ponds and deep morasses of the

Southern States, where hundreds of them can be seen

at a time, either on the flat marshy banks of creeks

and rivers, or on sandy or nniddy shores left dry by

the ebb of the tide. Here they remain motionless for

hours, apparently asleep, and are often mistaken for logs

of dead and decaying wood, as well from their colour

as from their perfect immobility ; but, when disturbed

by the approach of enemies, they suddenly retreat to

the water. At other times, they may be observed float-

ing on the surface of the water, and only directed by

its current ; suddenly they skim along with the greatest

velocity, cither in search of food or their mate. In his

native state, the Alligator is exceedingly voracious, and

feeds on any animal substance that falls in his waj'.

As Catesby says, he springs upon domestic animals,

such as pigs, sheep, or oxen, that arc imprudent enough

to penetrate into their solitudes; but he seems in

general to be mostly attracted by fish and other animals

in motion, as minks, musk-rats, dogs, &c., so as to

render it almost impossible for them to cross even

small streams without danger at certahi seasons of the

year. Ilolbrook tells us that Alligators are said to lie

in wait for their prey on the banks of creeks and rivers,

and when it approaches they sweep it into the water

with their tail; "and it is certain," he adds, "that the

animal uses the tail in del'ence, striking with it the

enemy, and turning the head to the same side, at the

same instant, so as to represent nearly a circle. There

seems to bo some diflerenco of opinion amongst authors
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as to the ferocity of the Alligator and bis motions on

land. Jlr. Ilulbrook says tliat this animal is much
more timid than is commonly supposed, and he believes

tliat there is no well authenticated instance in Carolina

of their having preyed on man. It moves but slowly

and with didiculty, he says, on land, in consequence of

the shortness of the extremities compared with the

great length of the bod}'. " He raises himself on his

legs, advances for a short distance, dragging along the

thick heavy tail ; now he falls upon the belly, apparently

to rest for a time, before he proceeds on his journey."

Waterton, however, asserts that in Guiana this creature is

bold and ferocious, and by no means slow-paced on land.

Bartram's testimony as to the ferocitj' of this species

corresponds with this account given by Waterton. The
stories given by this traveller of his difl'erent encoun-

ters with Alligators in Florida are most amusing, whilst

at the same time his description of its habits is so

correct in many particulars, that, romance as it may
appear, we cannot refuse credit to his statements. He
travelled in Carolina, Georgia, and through East and

West Florida between the years 1773 and 1788 ; and,

as Holbrook remarks, though his description appears,

with our knowledge of these animals at the present

day to be one that should be received with caution,

yet it is very possible that the encroachments of man
upon their dwelling-places, since Bartram saw them,

may have rendered them more timid and distrustfid.

We have already made a similar remark when describ-

ing the rattlesnake—see p. 44.

In the spring of the year and early summer months,

and during the jieriod of incubation, and specially in

cloudy days or in the evening. Alligators make a great

noise. Their croak, according to Holbrook, is not

unlike that of the bull-frog, but louder and less pro-

longed. The females construct peculiar nests in which

to deposit their eggs. ]\Ir. Holbrook informs us that

they mount small sandy hillocks, or construct small

mounds with mud and vegetable substances, for this

purpose. The eggs are hatched by the heat of the

sun in about thirty days ; and for some time after they

are born, the young appear to live only upon the larva;

of insects and very small fishes. The Alligator, like

other reptiles, can remain a long time without eating

;

and on the approach of winter they seek out holes in

the earth, where they remain torpid till spring or the

warmth of the weather excites them again to life and

activity. In the Southern States many are dug out of

these retreats, in this state of hybernation, by the

slaves, who esteem the tail as an article of food, and

which is even declared by Holbrook to be "tolerable."

Tlie eggs are also used as food. According to Water-

ton they are about the size of a turkey's, and tlie

outside is rough and of a dirty-white colour.

The name of Atlii/alor is most probably derived

from the Spanish word lagarta, a lizard. AVaterton

says that the British having seized on the settlements

in Amoiica formed by the Spaniards, soon became
acquainted with this reptile, and on hearing the Span-

iards exclaim " una lagarta " when the animal made
its appearance, they, in their turn, called it " an alli-

gator ;" for so the two Spanisli words, " una lagarta,"

sounded in the English oars.

The genus Jacare differs from AlUgntor, in having

a ridge across tlie face between the eyes, and the nos-

trils being separated by a cartilaginous septum. The
jaws are oblong, depressed

; the hind feet are scarcely

webbed ; and the eyelids are fleshy.

THE SPECTACLED TACAEE {Jacare sc?cre;w).—The
species represented in Plate 7, fig. 3, is a native of

Brazil, and derives its name from the native .ippel-

lation of this reptile, the Guaranis calling it the Yacare.

Azara who tells us this, informs us also that it is

common in all the rivers, ligoons, and estuaries in

Paraguay, where it may be seen in the mornings

and evenings lying under the water, showing only

its eyes above the surface. About mid-day, however,

it leaves the water and comes ashore to sleep on the

sandy banks and bask in the sun. There it sleeps

profoundly, returning precipitately to the water the

moment a man or dog approaches. Tliis Yacare grows

to a considerable size, eight feet being an ordinary

length, though it often reaches to still larger. Azara,

in his " Travels in South America," gives a very good

description of the Yacare. The head, he says, is flat

above, is long, and the muzzle so deeply cleft, ibat

from its tip to the angle of the throat is fourteen inches.

It3 tail constitutes nearly half its total length, and is

rather singular in form. Its posterior part is triangu-

lar and prismatic, and there extends all along it a

series of scales in form of a crest. The upper part of

its body is covered with a skin of a dark colour, under-

neath which it has scales impenetrable to the balls of

a musket. It has them also underneath, so that they

can only be killed by striking them in the eyes, which are

small, or at the flanks. This reptile has no inc):-ive8,

and the rest of the teeth are so disposed that w( :;iay

at once infer that the animal can make no use ol' ,iiem

to cut with, not even to tear their prey, but tha; it is

obliged to swallow the fishes which it seizes without

masticating them. In Paraguay the natives do not

appear to fear the Yacares, and do not hesiiate to

bathe and swim in the rivers frequented by them.

Sometimes, liowever, they seize dogs traversing the

stream, pidl them under water and drown them. The
female lays about sixty eggs, which are about the size

of those of a goose, and are white. She buries them

in the sand, covering them over with herbage, and leaves

them to be hatched by the heat of the sun. These

eggs are much sought after by the Indians, who esteem

them as an article of food ; and the}' eat tlie flesh of

the animal also, which is white and well tasted, though

dry.

The third genus. Caiman, differs from the two

others, principally by the eyebrows being defended

with three bony plates. There are three species

described—one, the native habitat of which is not well

known, further than it is from South America, Ctiiman

tritjimotus ; another a native of Brazil, the Eye-browed

Cayman, C. palpehrosus ; and the tliird, an inhabitant

of Tropical America, the Swollen-headed Ca\'man,

C. (jihhiceps. Very little is known of their habits, and

the specimens are very rare in European nuiseums.

The toes are scarcely webbed, which might lead us tf

suppose that these animals were more terrestrial in

their habits than the Alligators and Yacaris.
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Order HI.—DOUBLE WALKERS, or AMPHISBiENIANS (Amphisb^nia).*

This last order of Reptiles, the Amphisbjcnians, are

peculiai-looking animals, and are not of much general

interest. In some systematic arrangements they lake

their place along with Serpents, and in others they are

placed amongst the Lizards. In the system we have

adopted in this work they form an order by them-

selves, and are placed at the end of the whole class of

Reptiles. In many of their characters they difler

from all the other orders we have been describing. The

body of the various animals which compose the order,

is elongate, of a cylindrical form, and naked, but sur-

rounded with rings of square scales or plates, placed

crosswise, and divided into two sets, in all but the

Lcpidosternoiis, by a sliglit longitudinal groove on

each side. The appearance of these square plates has

been compared to that of a piece of mosaic work. The
tail is short, continuous with the body, and about the

sanje dimensions. It is blunt, and generally of a

conical form. The head is the only part of the body

which possesses scales or plates similar to those of

lizards or serpents. The eyes are very small, and in

general appear like two simple black points, shining

through the skin by which they are covered. Tlie ears

are hidden under the skin, and no external auditory

holes are visible. The mouth is small and the jaws

are not extensile, the upper being fixed to the skull

and intermaxillary bones. The tongue is not sheathed

and extensile like that of serpents, neither is it forked,

bnt only notched at the end, and terminates in two

smooth threads. It is flat, short, and broad, and the

greater portion is covered with large flat papilhc or

scales. The nostrils are small and placed on the

side of the muzzle. With the exception of the genus

Chirotes, they are totally destitute of limbs ; and even

that species which has them, possesses only the two
front members. With the exception of about two
species, they are all natives of the New World.

The Amphisboenians in the catalogue of the Reptiles

in the British Museum consist of about fifteen species,

which are distributed in four families.

Family—AMPHISB^NIDiE.

This fomily, that of the true Amphisbajnas, have the

teeth fixed on the internal edge of tlie jaws. They
are placed in a single row, are conical, slightly curved,

simple, pointed, miequal, and distinct from each other.

Tlie squaie scales or plates with which the body is

covered, are all of the same size and shape throughout.

The scales of the head, however, are variable in form.
There are no traces of limbs. The tail is short. The
species are chiefly found in America and the West
Indies. They live in the nests of the white ants, or

termites, and feed upon the larvo2 of these animals. A
number of fables have been related of tliese animals by
some of our earlier writers. It was said for instance,

* From the Greek word amplilsbwiyio (x^u^tr^xtvc^), to walk iu
two ways.

and even believed, that if an Amphisbrona were cut in

two across the middle, the two heads would mutually

seek each other ; and that when they met, the cut

extremities united again, the blood serving as a sort of

cement for making them adhere. It was also believed

that if cut into three pieces, each head sought tlie side

to which it belonged, and that when the fragments

were united the animal was as whole as ever. This

reptile was also said to be difficult of being kifled. The
only means of doing so was by cutting ofl' the two
heads with a small part of the body, and suspending

them to a tree by a cord ; but that this was not to be

depended upon : for if the birds of prey did not eat

them, and if the cord rotted and allowed the dried

portions to fall to the ground, these parts became
revivified by the first rain which fell and moistened

them, and coming together, united again into a perfect

animal. Such belief is attributed to the natives of

Brazil at the present day; and Stedman in his " Voyage
to Surinam" says, that "the flesh of the Ampltishmia,

dried and reduced to a fine powder, is confidently

administered as a sovereign and infallible remedy in

all cases of dislocation and broken bones— it being very

naturally inferred that an animal wliich has the power
of healing an entire amputation in bis own case, should

at least be able to cure a simple fracture in the case of

another."

THE WHITE AMPHISBa:NA {Ampliishcvna alha) is

the species selected for illustration—see Plate 3, fig. 3

;

and Plate 8, fig. 9 (skull). This animal is a native of

Brazil, and, we are told, is known in that country by the

name oi Ibrinram, which signifies " Lord of the earth."

It is of a white colour, often spotless, and the body

possesses two hundred and twenty-three rings of scales,

and the tail from fifteen to twenty more. Azara met
with it in his travels in South America, and says that it

is common in Paraguay, but that he never saw it beyond

the thirtieth degree of south latitude. Jlargraave, an

early writer on America, was the first to describe this

Amphisbaena, but his description is not to be relied

upon. He relates, for instance, that the " serpent,"

as be considers it, wounds with its tail as well as its

liead, and that the bite is extremely venomous—both

assertions equally erroneous. He says, moreover, that

it lives underground, and tliat it attacks ant-hills, so as

to drive out the ants in large flocks as soon as they

have got their wings. In all probabilitj', like the fol-

lowing species, it feeds upon ants, and this may have

given rise to Margraave's story.

THE SOOTY AMPHISBaafA {AmiihishanafiiUginosn)

is a much larger species than the preceding, being from

one and a half to two, and even, according to Stedman,

three feet in length. It is of a very dark colour varied

with wliite, and has two hundred and twenty-two rings

on its body, and twenty-eight on the tail. It is a native

of Brazil, Cayenne, and some of the AVest Indian

islands; and its habits and manner of life are very

similar to those of the preceding species. It burrows
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under ground, feeds upon earth-worms, slugs, insects,

&c., and it is said to malie especial war upon ants' nests.

Family—LEPIDOSTERNID^.

The second family, that of the Lepidosternons, differ

chiefly from the true Amphisbtenas, in having their

cliests covered with shields of a larger size and a dift'er-

ent shape from those of the rest of the body, and by

the body having three lines which divide the rings of

scales into three sots. Tliere are only throe species

described, all natives of Brazil.

Family—CHIROTIDiE.

The third family, that of the Chirotes, differ from

the two preceding families by the possession of two

legs. These are the front members, and are placed

near the head. They are, liowevor, very short and

weak, but are furnished with five toes, four of which
possess a claw.

THE MEXICAN CHIROTES {Chirotes lumhricoidcs)

—represented in I'late 3, fig. 4—is the only species

known. This curious-looking animal is about eight or

ten inches long, and is a native of Mexico. The
structure of its teeth, and the rings of scales with

which its body is covered, connect it with the Amphis-
bajuas, otherwise its shape and sliort legs would lead

one to place it amongst the lizards, close to the Chal-

cides. Tiie scales of the body are nearly square,

and, like the true Amphisba:nas, are divided into two

sets by a lateral lino on each side. The tail is short,

cylindrical, rounded at the extremity, nearly of the

same size as the head and body ; and the rings are

entire, not divided by the line which runs along the

sides of the body, but which terminates at tlie vent.

The number of rings upon the body amounts to one

hundred and fifty, and those of the tail to about thirty-

one. The head of the Cliirotes is rounded in front,

and scarcely distinguishable from the body; and the

eyes are almost imperceptible, covered with a trans-

parent skin, and destitute of eyelids. The feet are

only about four or five lines long, and are covered with

rings of scales similar to those of the body. Little or

nothing is known of its habits.

Class—AMPHIBIA.

—

Frogs, Toads, Salamanders, &o.

The term Amiiliihia, amphibions animals, is derived

from the Greek word ampluhios {a.;j,fiii3ioi), which

signifies " having a double hfe." The denomination is,

in general language, applied very loosely, to mean any
animal that is so organized as to resort habitually to,

and seek its food in the water as well as on land ; to

any animal, in short, such as the walrus, the otter,

water rat, &c., whose habits are aquatic as well as ter-

restrial. Strictly speaking, however, the term Am-
phibious applies only to such animals as Iiavo both

internal lungs to fit them for breathing atmospheric

air, and gills, such as fishes have, to enable them to

breathe in the water. The number of animals so

organized, when they have arrived at an adult state,

is very small ; but there are many wliich at an early

stage of their existence are so organized, and at differ-

ent periods of their life possess both lungs and gills.

Both of these groups of animals belong to the present

class, and the general name of Amphibia has been

retained by systematic naturalists for them exclusively.

Li those which at an early age are furnished with

gills, and like fishes, respire water, those organs in due

time become obliterated, and the lungs then develojie.

These are the frogs, toads, newts, &c., and are called

Citducibranchiale amphibia, or " amphibious animals

with perishable gills." In the other group, the gills

are permanent organs, remaining after tlie owners have

acquired lungs, and thus the animal can live indiffer-

ently either in the water, respiring like fishes, or on

land, breathing like mammalia. These are the Axo-
lotl, Lepidosiren, Proteus, and Siren, and are called

Peremiibranchiate amphibia, or "amphibious animals

with persisting gills." By many naturalists, the Am-
X>hibia, instead of forming a class by themselves, con-

stitute only an order of the great class. Reptiles. They
ditTer, however, so much in many essential characters

from all the other orders of that class, that they are

fairly entitled to the rank of a distinct class of animals

by themselves. Instead of being covered with scales,

plates, or shields, the skin is naked, smooth, and often

moist, and lubricated with a fluid secretion, and aids

the lungs by affording a surface for the aeration of tlie

blood. The lungs are equal in size on both sides, and

of a cellular structure; and the young are sidyect to a

metamorphosis. The body of amphibious animals is

either depressed, and squat, as the toad, &e.; elongated,

like the salamanders and newts, &c.; or rounded, as

the ca;cilias. Tlie head is depressed and joined to the

body without any distinct neck or division. They
have all a distinct and well-developed sternum, but the

ribs are either only rudimentary or are altogether

wanting. The vertebroe or bones of the spine, in the

back, are variable and not easily distinguishable from

each other—in the tailless species, as the frog, being

only ten, and in the sirens, being ninety in number.

In many of the species the body is destitute of a tail

;

while in the otiieis, this organ is well developed. The
limbs vary in form and number; in some being well

developed, in others being very incomplete, and in

several altogether wanting. The toes are destitute of

nails or claws, or, at the most, are only provided with

small horny sheaths. They are in general, Iiowever,

well adapted for receiving the impressions of touch.

The sensorial fimctions are blunt. Though the nervcs



86 AMniiciA.- -REPTILES.- -Aivtrinr.iA.

are very distinct and robust, the cavity of the cranium

is verj' small, and even that is by no means filled with

brain. The eye in general is contained in a large

orbit, in most of them is protected by three lids, and

in some is moistened by a fluid analogous to tears.

The pupil, except in the tailless species, whose habits

are nocturnal, and in which it is angular or linear, is

round and very dilatable. There is considerable dif-

ference in the structure of the organ of hearing ; in

some the auditory canal is visible externally, and in

others is not apparent. The nostrils in the great

majority of the Amphibia are inclosed in a bony case
;

and the internal nostrils open into the middle of tlie

palate, as in the frogs, &o.; but in some there is no

bony case, and the internal nostrils open between the

lips and bones of the palate. The tongue is in general

of a good size, is very soft and fleshy throughout, and

iu most is armed with a tenacious, viscous secretion.

The mouth is very wide and without movable lips.

In a few species the teeth are wanting; but in most of

them they are present, and are implanted in the jaws.

Generally they are numerous, simple, of small but

equal size, and close set, either in a single row, or

aggregated like the teeth of a rasp. The heart con-

sists of a single ventricle and two auricles in the adult.

The circulation is simple, part of the blood passing

tiu'ough the lungs or gills, and then returning into the

general current. The blood is cold, and has large and

elliptical globules. They all have lungs, which are

formed of large cells, and float in the cavity of the

belly. In general they are two, but in some, as in the

salamanders, there is only one, which resembles a

bladder. In early life they are furnished with gills,

analogous to those of fishes, which are supported by
cartilaginous arches resulting from the prolongation of

the bone of the tongue, the os hjuidcs. When in a

perfect state, the greater number lose this gill appa-

ratus, whilst others preserve them during life. The
act of respiration is carried on by the muscles of the

throat, and is somewhat similar to that of deglutition

or swallowing, it being necessary for inspiring air that

the mouth should be closed. Slost of the Amphibia
are oviparous ; some, however, being ovoviviparous.

In the males there are no external genital organs

visible, and the act of reproduction consists in a simple

contact, which endures for several days. The eggs

have a membranous envelope, are most frequently

laid before fecundation takes place, and increase in size

after they are laid. The young undergo a variety of

transformations. At first they do not possess limbs,

but are furnished with a tail ; and when they become
nearly adult, they assume four members, and the

greater proportion of them lose their tail.

The Amphibia almost all live in the water or in

moist places. In early life they are herbivorous, but

they become carnivorous as they pass into the perfect

state. They never, however, feed on the dead car-

casses of animals.

The Amphibia have been arranged in dilTercnt wa)'s

by different naturalists. Some take the absence or

presence of a tail in the adult state as a means of

division into two great groups—the Tailless and the

Tailed. Others consider the character of the gills,

whether caducous or persisting, as a better method of

arrangement—the Caducibranchiate and the Peremii-

branchiate. " The division adopted by many zoolo-

gists of the present day," says Professor Bell, "accord-

ing to the mere presence or absence of the tail in the

perfect state, is not only liable to the objections which

belong to all merely dichotomous arrangements, but

appears to be far less natural, and far less consistent

with the physiological characters of the groups, than

that which is derived from the absence or presence and

the duration of the branchix." In the arrangement of

the animals of this class adopted by Dr. Gray in his

catalogue of the Amphibia in the British Museum, and

wliich we propose following in these pages, the struc-

ture of the nostrils, with the condition and duration of

the gills, are the principal characters relied upon.

The greater proportion, as we have before observed,

have the nostrils inclosed in a bony case, and open

internally on the sides of the middle of the palate.

These form the group Tritones. The others, which

have no bony case to include the nostrils, and have

them opening internally between the lips and the bones

of the palate, form the group Sikenes.

The first group, Tuitones, is divided into three

Orders :

—

I. BateaciiiA, containing the Frogs, Toads, and

Salamanders, and distinguished by the well-developed

gill of the young animals disappearing when they reach

the mature form, and being then provided with well-

dbveloped lungs and four limbs.

II. PsEUDOSAUUlA, Containing the curious and sin-

gular animals called the Ilell-bender (Proionojisi's),

and the Congo snake (Amphiuma) ; aiid distinguished

bj' their having the gill rudimentary or internal, with

the gill apertures i)ermancnt throughout life. The
limbs, which are four in number, are either short or

almost rudimentary.

III. PsEUDOPiiiDiA, containing the anomalous-

looking animals called the Cfficilia; ; and distinguished

by having a rudimentary or internal gill like the pre-

ceding order, but with the gill apertures, which are on

the side of the neck, becoming closed in the adidts.

The second group, Siuenes, contains but few spe-

cies, and is divided into two Orders :

—

I. Meantia, containing the well-known animals

the Proteus and Siren ; and characterized by their

having well-developed gills which remain throughout

the whole life of the animal, rendering them, as they

possess lungs also, truly amphiliious. The limbs in

some are four in number, in others only two, but they

are only weak and rudimentary organs.

II. PSEUDOICHTHYAS, containing the very interest-

ing but disputed animal called the Mud-fish {Lepido-

siren) ; and characterized by having both an external

and an internal gill and four very rudimentary and

elongate, narrow limbs resembling the fins of fishes.

The animals contained in this order appear to con-

nect the Reptilian Class with that of the Fishes, and

by Professor Owen, Sir John Richardson, and some

others, are placed amongst these latter animals. As
Sir John Richardson is engaged on the drticle Fishes

for this work, we will leave the further notice of these

curious creatures to him.



Batkachians.- -REPTILES. -Fr.OGs. 87

ORDER OF BATRACIIIANS (Batraciiia).

In all the Batraciiia the skin is soft and smooth, and

generally more or less moist. It possesses the power of

secreting fluid, and thus materially assists in effecting

those changes in the blood which in otiier animals are

performed by the lungs or gills. All tlie Batrachians,

the history of which we are well acquainted with,

undergo a scries of transformations or metamorphoses

while advancing from youth to maturity. The young

enter life under an entirely different form from tliat

which they are afterwards to assume. At lirst emerg-

ing from the egg, and for some considerable time after-

wards, their form and structure are essentially similar

to those of fishes. They have an elongated body, no

feet, a laterally compressed tail, and external gills.

The mouth, wliich is small, is furnished with horny

hooks or teeth for the separation of vegetable matter,

and they have a small tube on the lower lip for attach-

ing themselves to aquatic plants. In this state they

are known by the name of tadpoles. At a certain

period of their growth a gradual change takes place.

In some the external gills disappear, and become

covered with a membrane, being placed in a sac under

the throat. The creature now breathes as a fish. Soon

the hinder limbs begin to make their appearance,

showing themselves near the origin of the tail ; the

anterior limbs are then put forth. The lungs, which

hitherto have been rudimentary, now begin to bo

developed ; the gills are removed by absorption, and

the animals respire like perfect reptiles.

All the Batrachians, in their first state especially,

swim well, and the greater number can also, at least in

the adidt state, walk npon the earth, and can climb and

even leap with great facility. The form of their body

indicates as it were beforehand the nature of their

movements. Thus, for example, all those which pre-

serve the tail in their adult state walk only slowly

;

they can merely drag their bodies along the gTound,

and usually live in the water, as the Salamanders.

Tliose, on the contrary, which lose this member, as

the Frogs, walk on the ground, climb trees, and leap

with great agility. Taking these tJicir habits into con-

sideration, as well as their form when in the adult

stage of existence, naturalists have in consequence

divided the whole Order of Batrachians into two sub-

orders or large groups. The first is the sub-order

Salientia or Leaping Batrachians, by many authors

called Anoura, or Tailless Batrachians ; and con-

tains the Frogs and Toads. The second sub-order

is that of the Guadientia, or Walking Batrachians,

called by many authors Ukodela, or Tailed Batra-

chians ; and contains the Salamanders, and Tritons or

Newts, &c.

Sub-order I.—BATRACHIA SALIENTIA, or ANOURA (Tailless Batrachians).

In the catalogue of the species of the Bulrachia

Salientia in the British Museum, compiled by Dr.

Giinther, and wliich amount to the number of two

hundred and eighty, this suborder of Batrachians is

divided into three groups, according to the presence

Fig. 23.

Mouth of Polypcdatcs Sclilogelii—to show form and structure of
tongue of the Opisthoglossa.

or absence and form of the tongue. The greater num-
ber have their tongue, which is fleshy and somewhat
bifurcated at the tip, adhering to the jaw in front,

whilst it is more or less free behind—forming the

group called Opisthoglossa, or Front-tied tongues

—

fig. 23. A few have this member free in front, and

form the group Proteroylossa ; whilst there is a small

number again which have no tongue at all. Tliese are

called Ar/lossa.

Tlie first group, tlie Front-tied tongues {Opintho-

gbssa), contains more than seven-eighths of the whole

number of species, and is divided into sections accord-

ing to the structure of their toes ; one set having tlie

toes sharp at their extremities {Oxi/daclyla), while

another has the tips of the toes dilated into small pads

{Platydactyla). The sharp-toed section is composed

of the true frogs and toads, Raiiina and Bvfonimi,

while the flat-toed section contains the tree-frogs,

Hyliiia

:

—

Ranina, or Frogs.

The Frogs are in general of a slight, thin form, with

the hind legs much longer than those in front. "When

in a state of repose on the ground, they carry their

head very liigh, and their hind legs are then doubly

folded on themselves, forming an angle of 45° with the

length of the body. The muscular system is well

developed, and the muscles of the thigh and leg parti-

cularly so, presenting a gi'eat analogy with those of

man. They possess a great degree of elasticity, and

in consequence of this, the leaps wliiidi these animals

take when suddenly roused or alarmed, are very great,

extending sometimes, it is said, over a space moro

than fifty times the length of its body. Frogs gene-

rally feed upon the larva; of aquatic insects, worms,

small mollusca, &c. ; and they are sure to select for

their prey an animal which is alive and in motion.

They always reject dead animal matter. To obtain
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tliis prey they watch with great patience till it comes

wilhin their reach. They then dart upon it with great

velocity, shooting out the tongue in order to catch it

by means of the viscid secretion by which it is covered.

This fluid appears to retain the object seized, while the

two points of tlie bifurcation seenr to twist roinid it.

The prey once seized, it is sjieedily swallowed, the

animals pushing it into the oesophagus with the thumbs

of their fore feet. In consequence of their feeding on

worms and mollusca, frogs are useful animals in gar-

dens, as they destroy great numbers of slugs and

worms, which are so hurtful in these places. Frogs,

having the toes of the hinder feet webbed, swim remark-

ably well in tlie water ; and on land their mode of

progression is by a series of successive short leaps^

tig. 24. Those animals are generally found in mois'i,

Fig. 24.

Mouth and fore and hind feet of Rana Occipttalis— to show structure of toes and tongiie of the group Ranina, or Frogs.

places, in the grass of meadows, and on the banks of

streamlets, into which they continually leap and dive.

In summer, during or after warm rain, they make their

appearance in our meadows in such vast quantities, that

many people have imagined that it had rained frogs.

This is an ancient belief, and is still in full credit in

the provincial parts of many countries of Europe.

Several of tlie old authors have mentioned this sudden

appearance of these creatm-es ; and Aristotle, in noticing

the phenomenon, calls the frogs so suddenly called as

it were into existence, diopdes {dluTirijg), or " sent

from Jove." The males of some species, especially

the Edible or Green frog, have two sacs called vocal

pouches, on each side of the throat, which in general

are only manifested externally by the swelling which
is produced in them when fdled with air. These ani-

mals have a peculiar and sonorous cry, louder and
stronger in the species with the vocal sacs, which is

known in this country by the name of croaking. It is

chiefly during rain in warm weather, and in the morn-
ing and evening, that we hear this noise, which must
be fixmiliar to every one. In autumn, when the sum-
mer heats are over, tliese animals appear to lose their

voracity, and cease to take food ; and when the cold

becomes more consiilerable, they protect themselves
from its rigour by siidiing into the mud of deep waters,

or by taking up their abode in holes on the banks of

streams and ditches. They sometimes assemble in one
place in such quantities as to cover the soil to the

depth of a foot, and thousands may thus be taken in a

few minutes. In this country they revive upon the

return of spring, and emerge from tlieir winter retreats

to recommence a life of activity and obey the grand
law of nature— the reproduction of their species. The
arrival of the season for this important function is

shown in the male by the appearance of a black wart

on the fore feet, and the belly swelling. The male

frog leaps on the hack of the female, to whom he clings

by the aid of these warts on his fore feet. Dm'ing the

cohesion of the two sexes, which lasts for a consider-

able period, sometimes for fifteen or even twenty days,

the female commences depositing her eggs, which are

fecundated during their passage by the seminal fluid of

the male. When first expelled these eggs are globular,

black on one side, and whitish on the other. They
are enveloped in a glairy or glutinous transparent

mass, which serves for the nutriment of the embryo,

and swell greatly in the water after they are laid.

They are, in the case of the common frog of this

coimtry, deposited at the bottom of the water, and

then float on to the surface, and are left there to hatch

by the ordinary temperature of the atmosphere. The
number deposited at each laying is very great, as many
it is said as fronr six hundred to twelve hundred

annually. Swammerdam once counted eleven hundred,

and Montbeillard thirteen hundred, from one female.

The development of the young is more or less rapid

according to the temperature of the atmosphere. In

a few hours after its expidsion the egg begins to show

a slight change. At the end of about lifty hoiu's, when

the temperature is high, the embryo may be seen

within the egg, with the head well marked, the tail

somewhat elongated, and even the rudiment of the

membrane or web which is destined to form its fin ia

visible. The development then goes on gradually, till,

according to Professor Bell, in the ordinary temperature

of this country, at the end of a month the young crea-

ture bursts its shell and comes forth in the well-known

state of a tadpole. At this stage of its existence it is

blind and destitute of feet. It has a large head, a

globular belly, a long tail, and external gills by v/hich

it respires. It feeds solely on vegetable substances,
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and is only adapted for living in the water. This

state does not last very long. Changes continue to

take place as the development of the little creature

progresses. No sooner have the external gills attained

their greatest development, than they begin to diminish

in size; they become obtuse, and are gradually so

reduced as to be withdrawn within the branchial

cavity, and concealed by a little operculum of the

integument. The eyes are now perfectly formed ; the

mouth has acquired movable lips ; and the web or

membrane of the taU has become considerably deve-

loped, and serves for very varied and rapid locomo-

tion. By and by the legs begin to show themselves

—tlie hinder extremities first, and the fore legs shortly

after. As the hinder extremities increase in size,

the tail becomes less, until it almost disappears by

being absorbed. The gills then disappear ; the animal

respires air by means of its lungs, and now acquires

the form which it is destined to preserve for the rest of

its life. They grow very rapidly after this, assume their

carnivorous tastes, and come on to the dry land to

search for worms and insects. During the summer

frogs change their skin several times—at least they

throw off their epidermis. They are said to be long-

lived, though there is no certainty as to tlie exact

number of years. It is ascertained, however, as a

fact, that they do not retain their reproductive powers

beyond tin-ee or four years. The flesli of frogs is

white, delicate, and contains much gelatine. In Eng-

land frogs are not eaten, indeed are rather looked upon

witli disgust as an article of food ; hut in France and

some other parts of Europe a great consumption of

these creatures takes place. They are taken in various

ways—caught with a hook, or in little nets, or drawn

to the shore by means of rakes. Sometimes they are

fished for at night, and with the aid of torches, tlie

light of which attracts them. They are considered

best, as food, in autumn, just previous to their seeking

their winter's retreat ; for at that period they are fatter

and in better condition, and their flesh is of a more

delicate flavour. In spring they are less delicate, and

not so well flavoured ; but notwithstanding tliat, many
are taken at that season, as they are then more easily

caught. In some places on the continent tliere are

depots, where frogs are kept in reserve to be sold at

all seasons of the year. Gardens are furnished with

pieces of water for the purpose, and surrounded with

walls to prevent their escape. About a century ago,

or perhaps more, frogs were much more in request as an

article of food than they are now. A native of Auvergne,

it is said, of the name of Simon, made a considerable

fortune in Paris, by fattening up, in a suburb of that

city, the frogs which he had collected in his own
country. Even at the present day in France, and in

various parts of Italy, these creatures are to be found

at certain seasons in most of the markets. In Ger-

many too, they form a portion of the food of the people,

and in that country, it is said, all parts of the animal

are eaten except the skin and viscera ; whereas in

France only the hind legs are used for that purpose.

They are dressed like fish, and served up with wine or

white sauce.

The species of this group, the Tailless Batrachians,

Vol. II.

are found in all parts of the world. Jlany species

have been described ; seventy-five distinct members
of this section alone (Ranina) being enumerated in the

Catalogue of the British Museum. It is a curious fact,

that some have been found existing in the waters of

hot springs. Spallanzani has recorded their being

seen by him in the hot baths of Pisa, in a temperature

of 37° of Reaumur—equal to 115° Fahrenheit. None,

however, it would appear, have ever been found in any

volcanic islands. This curious fact was stated by Bory

St. Vincent, and since then has been confirmed by Mr.

Darwin.

EANA TEMPOEARIA.—This is the most abundant

of all the species of the Ranina in this country. In

Great Britain it is called the Common frog, but on the

continent it is known by the name of the Red frog

— to distinguish it from the Green or Edilile frog,

which is tlieir common frog. It is tolerably abun-

dant tlu'oughout all Europe, and lives much on land

during the summer season. In this country it is

found in moist meadows and gardens ; and while

the Green frog rarely forsakes the water, this species

must be sought for amongst bushes and long grass,

even a long way from the neighbourhood of streams.

The male does not possess the vocal sacs, and from

its not in consequence liaving such a loud croak, it

has been sometimes called the JIute frog. It does,

however, emit this sound, but, it is said, chiefly when
under water. The Common frog is of a brown colour,

inclining more or less to yellowish or reddish-brown

on the upper side, spotted irregularly with black, brown,

or brownish-gray, with transverse bands of the same

colour on the legs. The under surface is yellowish-

white, sometimes with spots simflar to those on the

back, but smaller and fewer. One of the most char-

acteristic marks of the species is an elongated patch of

brown or brownish-black behind the eyes, on each

side, and extending from the eye to the shoulder. It

is from tliis distinguishing mark that it has obtained

the name of iemporaria—in allusion to this patch on

the temples. The skin is naked and smooth, and the

animal is remarkable for its changes of colour. These

changes, says Professor Bell, although certainly much
less striking and considerable, are scarcely less varied

than those exhibited by the chameleon. At the

approach of winter they retire to th(;ir hybernating

retreats, and remain during that season in a state of

torpidity. Their winter quarters are generally at the

bottom of ponds, amongst the mud, and they are some-

times to be found in such places in large numbers,

embracing each other so closely as to appear like

one continuous mass. Though, as we have stated

above, the Common frog of England is found through-

out the greater part of Europe, and, according to

Dr. Giinther, even in Japan, in China, and North

America, it has been frequently related that it does

not exist, as an indigenous species, in Ireland. Any

person travelling in that country at the present day

can have no difliculty in ascertaining the fact of their

existence ; but it would appear that they were only

introduced there a little after the beginning of the

eighteenth century.

THE EDIBLE, OK GREEN FROG (Rana csculenta or

M
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viridis)— Plate 1, fig. 1— is rather larger than our

Common fr ig. It varies very much in colour, accord-

ing to the locality in wliich it is found. In general the

upjier parts of the body are of a beautiful green tint,

irregularly marked with brown or blackish spots or

patches of nearly equal size, the limbs being marked

transversely with bands of the same colour. It differs

from the preceding species in wanting the dark mark

extending from the back of the eye to the shoulder, and

in having three distinct narrow bands, of a tine golden

yellow, running down along the back. The male is dis-

tinguished by having a vocal sac on each side, behind

the angle of the mouth. When filled with air in the

act of croaking, tliey become large and globular, stand-

ing out, one on each side of the head. The Edible

frog is essentially aquatic in its habits. It is found

in running .streams as well as in stagnant waters ; in

rivers as well as in ponds ; in marshes, ditches, and

even the smaller pools of standing water. It seldom

comes to land, and never remains far from the banks

of streams or ponds, but throws itself precipitately into

the water the moment it hears any noise, nor does it

expose itself again until certain that all danger is past.

In general it is in muddy places where reeds and other

aquatic plants grow, that this frog is found ; and there

either lying motionless on the surface of the water, or

perched on some aquatic plant, as water lilies, &c., it

ponrs forth during most of the summer season the tnost

intolerable croakings. The female, which wants the

vocal sacs, produces more of a groaning kind of noise,

but the croak of the male is exceedingly powerful, from

the air which it forces into these sacs causing a great

vibration in them ; and they croak by day as well as

by night. As the name imports, it is this species

which is eaten on the Continent. In France it is

the Common frog ; and (here, and in other parts of

Europe, a considerable consumption takes place an-

nually. In Vienna, it is said, they are fattened up for

sale, and kept in preserves called Froggeries (Grenouil-

lieres), constructed for the express purpose. The food

of this species, like that of the preceding, consists of

insects, small aquatic mollusca, and worms, provided

they bo alive and in motion. They are voracious

creatures, and may be taken during the heats of sum-
mer by a line baited with a piece of scarlet cloth,

which is kept in motion so as to give it the appearance

of a living creature. They are also captured by a lino

having a round ball of bread or dough attached to it

and put in motion. Being suddenly swallowed, before

the animal has time to open its mouth to permit the

bait to be rejected, a sudden jerk of the line lands it

on the bank. The Edible frog has a wide range ; it

is found throughout the greater part of Europe ; in

Northern Africa, in Persia, China, and Japan. Its

existence as a British species, however, has only been

very lately recorded. It was first, we believe, made
known as a denizen of our isle by Mr. F. Bond, who
published a short notice of its capture in Cambridge-

shire in the Zoologist, in 1843. It was found by a

friend of his in Foulmire Fen, and was then thought

to be very rare. Subsequently, however, Mr. Bond
found them in considerable abundance, and describes

the male as having, when croaking, " two large blad-

ders, one on each side of the mouth, which give it a

very curious appearance." He expresses his surprise

that they were never seen before, their croaking being

so very dilTerent from that of the Common frog ;
" the

sound," he says, " is more of a loud snore, exactly like

Bull Frog (Itana mugiens).

that of the barn owl {Strix flammca). The whole fen

was quite in a charm with their song!" lie further

reniarks that it is a very timid animal, disappears on

the least alarm, and is not very easy to catch. Pro-

fessor Bell, in the same work {Zoologist), says, the

croaking of this frog is so loud and shrill as to have

obtained for them the name of " Cambridgeshire

Nightingales," and " Whaddon organs!" In a later

number of this journal (1849), Mr. Doubleday of Epping

is said to have turned out some specimens of this
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species, received from Cambridgeshire, into a pond

near Ins own residence, and tliat tliey soon migrated to

anotlier pond, and tliero made tliemselves perfectly at

liome.

THE BULL-FROG {Rana mugiais, ox pipiens)—fig. 25

—a North American species, is of a large size, reaching

even to the length of twenty-one inches, the body alone

measuring seven lengthwise, four or tive across, and

weigliing about two pounds. The head of this species

is very lai'ge, broader than long. It has a very large

moutli, great prominent ej^es, and the vocal sacs are

internal. The body is thick and massy, smooth above,

and in front it is of a green colour ; dusliy, with only

a greenish tinge behind, and marked with irregular

blotches of dark-brown. On the sides and belly it is

of a yellowish tiut, foding almost to a dusky-white.

Bull-frogs are found in almost every marsh and pond

of North America, and in general are solitary in their

habits, only collecting together in the breeding season,

at which time hundreds may be seen in one small pond,

and then, says Mr. Ilolbrook, " the croak uttered by

the males is so louil as to resemble the distant roaring

of a bull, and can be heard on still evenings at the dis-

tance of half a mile. During the day they are generally

quiet, and only begin their noise at the approach of

twilight or in dark cloudy weather."

There are some species of frogs in Soulli America

which are dij-tinguislicd from all others by having the

edge of the upper eyelid more or less produced into a

point, so as to form a long horn. Azara tells us that

in Paraguay the residents do not distinguish frogs from

toads, but call all the animals of this order by the

general name of toad. At Chaco, he says, "there are

some toads which weigh several pounds, and there are

otliers very large, which are seen leaping in all the low

grounds when there is moisture. They are neither

very ugly nor very swollen, and one would say that

tliey had ears straight like horns."

These frogs constitute tlie genus Ci".RATOriiRYS, of

which four s]iccies have been described.

THE HORNED FROG (Cerakiplirys cornntci), which

is found in Cayenne and Brazil, is the best known. It

is a large species, equal in size to the bull -frog of North
America. The head is very depressed in form, and
very broad behind, and the mouth is enormously large.

The skin is covered nearly all over with tubercles, and
is of a cinereous yellow colour, striped w'ith lines of

obscure grayish-brown. " It is difficult to find an

animal," says Shaw, " of a more singular appearance

than the present, not so much from the general shape

of the animal as from the extraordinary structure of

the upper eyelids, which are so formed as to resemble

a pair of shcirt sharp-pointed horns; while the width

of the mouth is such as to exceed that of any other

siieeies, and even to equal half tlie length of the body
itself." The Prince of Wied informs us that it lives in

the large, obscure, and moist woods, and particularly

in the marshes of Brazil, although it is also met witli

in cultivated and even dry places. It leaps well, and
towards evening may be heard uttering a monotonous
croaking. Its food consists of small mice, birds, and
snail frogs, molluscs, and other diminutive animals.

All our readers are familiar with the plague of frogs

brought as a punishment upon Pharaoh for refusing

liberty to the Hebrews. Though this was a miraculous

visitation, ordered by God for a special purpose, it was

not contrary to nature. The plague consisted in its

unexampled intensity and magnitude, indicated hy the

fact that the immense heaps of the carcasses of these

animals ultimately corrupted the land ;
" and still more,"

as Dr. Kitto observes, " by the fact that their numbers

were such as to force them when alive to forego their

natural habits, and, instead of confining themselves to

the waters and moist soils, to spread over the country,

intruding even into the most frequented and driest

places—the most private cliambcrs, the beds, nor even

the ovens being exempt from the visitation." The
frog was one of the sacred animals of the Egyptians

;

and in this instance the oliject of their superstition

became the instrument of their punishment. Frogs are

still very abundant in the Nile,

—

THE DOTTED FROG {Rana—Pclodyks—punckda),

which is of an ash-colour, dotted above with dark spots,

being the common species of the country. It is said

to change colour when alarmed, and is also found in

Europe.

BuFONiNA, or Toads.

The Toads are distinguished from the Eanina or Frogs

by their having no teeth in the jaw, and by their hav-

ing a well-developed ear. In general the tongue is not

notched at the tip, but is entire, and longer than in the

frogs. Many of them have a smooth skin, but the

true toads, species of the genus Biifo, have it covered

more or less all over with warty tubercles. The I'.ead

varies very much in size and form, being sometimes

very small, at others very large ; and the shape of tlie

body is equally various. In all of them the processes

of the sacral vertebrffi are dilated, and the greater num-

ber possess those glands known by the name of paro-

tids. The extremities vary much in length, but in

many of the species the huider ones are much shorter

than in the frogs. The fingers are four in number,

all free, and the toes are five, more or less webbed

;

while on the plantar surface, in the greater number,

there is a tubercle, sometimes greatly developed,

which from its position resembles a sixth toe. The

males have either one only or two vocal sacs, which

are in all of them internal. In the toads as in the

frogs we find a number of small glands scattered

over the skin, wdiich secrete a viscid fluid. It is said

these animals have the power of increasing at will this

secretion, and cause it to run out like a dew at all

points. This humour was at one time considered to

be poisonous, and though this notion is now rejected

by naturalists, and the hquid proved to be innocuous,

it is yet perhaps possessed of some use as a means of

defence. It is somewhat fetid and of an acrid quality,

is neither acid nor alkaline, but when evaporated yields

a transparent residue, which acts on the tongue like

extract of aconite. The use, according to Dr. Davy,

may be to defend the reptile against the attacks of

carnivorous animals, and may serve, also, he thinks, as

an auxiliary to the function of tlie lungs. This poi-

sonous reputation of toads, however, is still a common
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belief among the vulgar, and will perhaps continue to

exist as long as Shakspeare is read. The poor reptiles

will still be held up as moral beacons, and bad men
will still be

*' I\Iarked by the destinies, to be avoided
As venom toads, or hzard's dreadful stings !

"

—Henry VI., Fart 3.

Shakspeare's belief in the poisonous nature of toads

seems very strong, so often does he introduce the

image. lu Richard the Third, for instance, the Lady
Anne, in that " keen encounter of their wits," seems

to come to a crisis in her passion, when she tells the

" hunchback" as she spits upon him, that—

" Never hung poison on a fouler toad.

(Jut of my sight ! thou dost infect mine eyes."

and Queen Margaret can find no fitter name for him

than
" That poisonous hunch backed toad.''

—Richard III.

The negroes of Africa, however, have no such super-

stition. Knowing from experience that the skin of the

toads is cool, from the great amount of evaporation

which takes place from the skin, they, as Adanson

informs lis, " in traversing tlie burning sands of Sene-

gal, are in the habit of applying one of them alive

to the forehead for the purpose of cooling it." The
reproduction of toads, and the metamorphoses of the

young, are in all essential points similar to those of the

frogs. Tlie ova, however, instead of being expelled

in a mass, are arranged in a double series, placed

alternately and perfectly regular. The jelly-like

mass in which the embryos are enveloped, forms a

continuous line about the eighth or sixth of an inch

in thickness, and extending to the length of three or

four feet. They are deposited about a fortnight later

tlian those of the frogs, and the only dilfcrence in *lie

tadpoles is tliat they are darker and smaller.

Tlie food of toads consists of smaU molluscs, worms,
and insects, which must be alive or in motion, as

they never touch dead or motionless animals. When
about to feed, the animal remains quite still, with its

eyes turned directly forwards upon the object, and tlie

head a little inclined towards it, and in this attitude it

remains until the insect or other animal moves ; when,
by a stroke like lightning, the tongue is thrown forward

upon the victim, which is instantly drawn into the

mouth. So rapid is this movement, that it requires

some little practice, as well as close observation, to

distinguish the different motions of the tongue. Tliey

are for the most part truly nocturnal in their habits,

seldom issuing from their sombre retreats till night

comes on, or after the hot rains of summer. Toads
can live a long time without eating. Instances have
occurred, apparently on good authority, of their having
been found shut up for years in old walls, hollow trees,

or in the substance of the earth, witliout their having
been able to get out, and without losing lifo.

The feet of toads are seldom used for walking.

These animals, in fact, only creep, and when they are

suddenly laid hoW of or surprised, they do not attempt

to seek safety in flight. They stop suddenly, swell the

body, render it hard and elastic, distil from the tuber-

cles on the skin a white and fetid humour, emit a

peculiar fluid from the anus, and attempt to bite.

Their bite, however, occasions no great inconvenience,

merely producing at times a slight degree of inflamma-

tion. In temperate countries, or where the weather is

cold, toads pass this season of the year in retired and

slieltered holes, hollow trees, or spaces amongst large

stones, and there, in a state of torpidity, remain until

the return of spring caUs tliem again into a state of

life and activity.

Of the Bufonina forty-four species have been de-

scribed by Dr. Gtinther in the British Museum Cata-

logue.

THE COMMON TOAD {Bufo vulgaris)~V\AtQ 2, fig.

1—is very abundant throughout Europe, and occurs

also in China and Japan. At all times this poor crea-

ture has been condemned as a disgusting, odious, and

venomous reptile, and has in consequence suffered

more undeserved persecution than almost any other

animal of the class to which he belongs. As Professor

Bell observes, in Great Britain the Common toad is

held up as the emblem of all that is malicious and

hateful in the human character, is placed under uni-

versal ban, and treated as an outlaw both by man and

boy throughout the country. " As loathsome as a

toad," " the loathed toad," is still the language used

in reference to this poor inolTensive animal. In general

form it is certainly far from being prepossessing, for

the body is puffed out and swollen, the head is large

and flat on the top, the muzzle rounded and very

obtuse. The body is covered with warts, which are

larger above and more numerous beneath, and on the

nape of the neck are two thick, prominent, and porous

glands called the parotids. Tlie colour is sombre ; a

lurid brownish-gray, with reddish-brown tubercles. It

is about three inches to three and a half in length.

The Toad is teiTestrial in its general habits, and is

usually found in obscure and sheltered places. It is

nocturnal in its mode of life, coming out in the evening

to seek for its food. It is " heavy-gaited," as Shak-

speare well observes, and its mode of progression is by

crawling, its quickest movement being an imperfect

leap. To compensate for this, the rapidity with which

it darts out its tongue to seize its living prey is some-

thing extraordinary. Insects and worms form its chief

suppl}', and generally the animal is swallowed alive.

Earth-worms are a favourite article of food, and it is a

very curious eight, says Professor Bell, to watch the

manner in which the powerful and writhing worm
is secured:—"If the toad happens to take it by the

middle, the extremitiesof the worm are twined with great

force and activity around the muzzle in every direction,

in its attempts to escape ; but the Toad pushes one

portion after another into its mouth by means of the

fore feet, until it all disappears, when it is swallowed

wliole." The Toad sheds its skin at certain intervals,

and the process as described liy Mr. Bell is rather a

curious one. The old skin splits in the middle down

the back and along the belly. In a short time these

halves become WTinkled, and by means of the con-

tinued twitching of the animal's body, the skin is

brought down on the sides in folds. The legs are

then forced from the old cuticle, first the hinder, then
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tlie fore ones, and finally the wbole is detached,

]nished by the two hands into the mo'.'th in a little

ball, and then swallowed at a single gnlp !

THE NATTER-JACK [Dufo calamita) is another

European species, and is found, equally with the com-

mon toad, in various parts of Great Britain. It is,

however, much more local than the other, and appears

confined to certain districts. It is said to be truly

indigenous to Ireland, the only instance of an indi-

genous native reptile in that country. It is not quite

so large as the common toad, the body being only

about two and three quarter inches in length. It is of

a light yellowish-brown colour, clouded with duU olive,

a bright yellow line running along the middle of the

back. The Natter-j.ack is not so " heavy-gaited" as

the common toad, for when it is excited it runs toler-

ably quick, its body being raised considerably above

the ground duiing its progress. It is far more capable

of sustaining drought than the other species, and is

often observed to climb on walls and trees, and con-

ceal itself in holes. Professor Bell says (hat this

animal is very common in bis garden at Selborne,

and that he has often found several of them lying

under the shallow laj'er of turf covering the top of a

wall of a ha-ha there, exposed to the powerful rays of

the smiimer's sun, in the hottest and dryest situation

in the garden. It is common in France, and in Saxony

it is frequently found in the houses. It never goes to

the water but for the purpose of reproduction ; the

union of the two sexes taking place in spring, in the

water, and the metamorphosis of the young undergoing

the same stages as the common toad. The skin of

the Natter-jack is said to exhale a strong odour of gun-

powder.

America produces a number of toads, and of various

sizes, but we hasten on to the curious " Tree-frogs."

TREE-FROGS {Hylina).

The second series of Batrachians with the tongue

adherent in front {OpisthoQlossa), is composed of

species which have the fingers and toes dilated into

discs at the extremities— fig. 26. These form the

Fig. 26.

nyla—fore ftet and dilated toes of two species.

Droad-tced Opisthoglossa {Opisthoglossa plutyclactyla),

and are synonymous with what are well known as Tree-
frogs. The species are numerous, and by far the greater
number belong to tlie section IfyUna, which is charac-

terized by the animals belonging to it having maxillary

teeth and a well and perfectly developed ear. Tree-

frogs form a very natural group of Batrachians, and
the distinguishing character of the fingers and toes being

dilated into discs covered with a viscous secretion, is

most important, and influences their whole mode of

existence. By means of this organization these crea-

tures can adhere to smooth surfaces, as glass, leaves of

plants, &c. ; and they are thus enabled to climb trees,

to leap from branch to branch, and to traverse with

facility the moving leaves of plants, shrubs, and trees

agitated by the wind. Tbeu' actions are more like

those of a bird than a reptile, and their great agility

and extraordinary suppleness render them able to

make their way with great dexterity on the most

flexible branches. The mode, however, in which

these animals are qualified for their arboreal habits

yet remains to be explained. " The monkey," as Jlr.

Martin remarks, " grasps with his paws the perch on

which he rests ; the bird with its claws ; the snake

entwines itself around the branch ; the iguana uses

its long toes and hooked nails ; the chameleon holds

tlie bough tight between its vice-like toes ; but the

foot of the Tree-frog acts dilferently fi-om the foot ot

these animals. It is not a grasping organ, nor is it

furnished with claws for clinging ; but it is provided

with suckers, analogous to those we have noticed in

the foot of the gecko. On the under surface of each

finger (both of the fore and hind paws) at the tip,

which is enlarged and rounded, is placed a sucker,

consisting of a little cushion, moist with a thick glutinous

fluid, and applying itself so closely to the surface it

touches as to support the creature's weight. This

mechanism is, however, under the animal's c(mtrol,

as it can disengage or fix its fingers at will." The
Tree-frogs feed upon all kinds of insects, small worms,

&c, and during the fine weather of summer they pur-

sue their prey amongst the leaves of the trees, on which

they then reside, with astonishing agility. Later in the

season, however, they retire to the bottom of ponds,

and, like frogs, pass the winter there in a state of tor-

pidity. The union of the sexes takes place also in the

water, the spawn is deposited there, and the develop-

ment of the eggs and young take place in the same
manner as in the frogs and toads. They are noc-

tiunal in their habits. In the day-time, and particu-

larly when the heat of the sun is greatest, they shelter

themselves in shady places, where the trees afford a

thick foliage ; but when twilight begins they put them-

selves in motion, and enjoy their sports and gambols

in security. The males are proM'ded with large vocal

sacs, and the croaking noise which they prod\ice is

stronger even than in the Edible frog itself During

or previous to rain, and in the middle of the fine nights

in summer, the Tree-frogs may often be seen assem-

bled in numbers on the tops of trees, sending forth in

chorus their hoarse and discordant music. Besides

the dilated tips of the fingers and toes possessed by

these animals, they have another character vdn'ch dis-

tinguishes them from the tribes already noticed. This

is the existence of numerous small granulations with

glandular openings on the inferior surface of their

belly. Their hind legs also are very long.
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Only Olio species of this family is found in Europe

—

THE COMMON TEEE-FEOG [Hyla arhorca) is a

pretty aiul interesting little creature, and one of the

smallest of the Eurojiean Tailless Batrachians. It is

very common in the southern, and indeed in most of

the countries of Illurope, Groat Britain excepted ; and

is also fonnd in North Africa, Asia Minor, China, and

Japan. It has a short, thick head, large projecting

eyes, a thick, round tongue, a short body of a some-

what triangular figure, and a smooth skin, except

under the throat, chest, and belly. The binder limbs

are of considerable length, and the fingers and toes

are partially webbed. The general colour on the

upper parts of the body is a fine, delicate green,

e.xcept on the fingers and toes, which present a slight

rosy hue, whilst the under surface is white. A yellow

stripe bordered with pale violet stretches along the

sidi'S of the head and body, and down the hind legs to

the feet, while a similar stripe branches off and extends

down the arms to the fore feet. After the breeding

season, however, the animal becomes of a reddish-

brown, which soon changes to gray, mottled with

spots of a reddish hue. The colour next assimied is

one passing into blue, and in spring this changes again

to its proper livery, green. The males are always

larger than the females, and possess large vocal sacs

under the throat. These, when swollen up, resemble

a protuberance as large as the whole head, which at

such times appears like a large globular bladder. Its

chief food consists of insects, and, as I!oesel remarks,

its stratagems for securing its prey resemble very much
those of the bat as it watches a bird or a mouse. " It

is in the midst of the woods, among the foliage and

branches c^f the trees, that the Tree-frog passes the

greater portion of the summer. So adhesive are tlie

glutinous cushions of its toes, that, however smooth

and polished the surfaces may be on which it rests,

they affix themselves intimately to them ; nay, it mat-

ters not whether the creature adhere to the under or

upper surface of a leaf; in either place it is alike

secure. All the summer long, in the warm and sunny

regions of the South, may this little animal be watched

among the leafy woods, engaged in the pursuit of various

insects, darting after them as they pass within the dis-

tance of its spring. It seizes them with its glutinous

tongue, and rapidly draws them into its mouth ; and
having swallowed one insect, it darts at the next that

flits by. This restless activity, this unceasing repeti-

tion of leaps, not unlike the short, darting flights of a

bird, from leaf to leaf, or from bough to bough, have
induced some to compare it to the Fly-catcher {Miis-

cicapa grisoln), which takes gnats and flies much in

the same raanrjcr, by an abrupt attack on such as pass

near its perch of observation. But the Tree-fiog does

more ;
it lurks under the leaves of the highest branches,

and seizes such unwary molhs or flies as settle within

the reach of its tongue, w'liich it can launch out to a

considerable distance."

—

Martin. The alertness and
agility which this little frog displays, are truly astonish-

ing. It is able to leap a distance of many feet, and

though Catesby's assertion that it leaps to a distance

of twelve feet at a single bound may be exaggerated,

yet the leaps which it does take are surprising, not

only from their extent, but from their address and

precision. As the season for reproduction advances,

the Tree-frogs leave their abode upon the trees and

take to the water. The union of the sexes takes place

in the end of April, or not till the beginning of June,

according to the temperature of the season. At that

period the males croak very loudly, and when, as is

usually the case, mimbers are collected together, the

clamour caused by them is so great, that at a distance

it might be taken for the cry of a pack of hounds in

full chase ; and when the wind blows gently in the

right direction, it may be heard at the distance of more

than a league. When this season is over, they again

seek their favourite haunts amongst tlie foliage of the

trees, where they remain till the autumn sets in ; and

then, warned by the cold, they begin to prepare for

their winter repose. They withdraw themselves to the

water, and, plunging to the bottom, bury themselves

there in the soft mud, where they tranquilly sink into

a state of torpor, in which they remain till spring

returns. From their agreeable colours and sprightli-

ness, the Tree-frogs are sometimes kept as pets. " At

Schwetzingen," says the late Mr. Loudon in his Jlaga-

zine, " in the post-house we witnessed for the first

time what we have since seen frequently, an amusing

application of zoological knowledge for the purpose of

prognosticating the weather. Two frogs of the species

called Rana arhorca are kept in a crystal jar, about

eighteen inches high and six inches in diameter, with a

depth of three or four inches of water at the bottom, and

a small ladder reaching to the top of the jar. On the

approach of dry weather the frogs mount the ladder
;

but when moisture is expected, they descend into the

water. In the jar they get no other food than now
and then a fly, one of which we were assured would

serve a frog for a week, though it will cat from six to

twelve in a day if it can get them."

A great many species of Tree-frogs are natives of

the New World. In most of them, as well as in the

species already mentioned, the discs at the extremities

of the toes are lai'ge and well developed ; but there are

some of the Hylina in which these organs are very

small, while the toes themselves are broadly webbed.

THE ACRIS GRYLLUS is an example of this group.

This little Tree-frog is commonly known in the

United States of America by the name of the Savan-

na Cricket. It is only one and a half inch in length,

is very common in Carolina and Georgia, and is found

extending from lat. 43° north to the Gulf of Mexico.

The body is slender and elongated, of a dusky colour

above, with a vertebral line of bright green or reddish-

brown, and of a silvery white beneath. As Mr. IIol-

brook says, this is a merry little frog, constantly chirp-

ing like a cricket, even in confinement. Bartram met

with these little creatures in his travels, and thus de

scribes them :
—" There is yet an extreme diminutive

species of frogs, wdiich inhabits the grassy verges of

ponds in savannas; these are called Savanna Crickets,

are of a dark ash or dusky colour, and have a very

picked nose. At the time of very great rains, in the

autumn, when the savaimas are in a manner inundated,

they are to be seen in incredible multitudes, climbing

up the tall grass, weed, &c., around the verges of the
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savannas bordering on the higlicr ground ; and by an

inattentive person niiglit be taken for spiJeis or otlier

insects. Their note is very feeble, not unlil^e the chat-

tering of young birds or criclicts." Tliis species of

frog, Iil;e the others already mentioned, feeds npon

insects, and is very active and nimble, making immense

leaps to secure its prey, or to escape from its pursuers.

It can easily be domesticated, and takes its food readily

from the hand.

A number of Tree-frogs are also found in Africa,

but we have not space to describe any of them.

Of the Second division of Anourous or Tailless

Batracbians, the Pkoteuoglossa, or those which

have the tongue free in front instead of adhering,

there is only one genus, Riiinopiiuynus, and only one

species of the genus, R. dorsalis ; a toad-like reptile,

with a broad, depressed, and rounded body, of a

bluish-gray colour, marked with yellowish spots on the

sides and along the back. It is a native of Mexico.

Of the Third division, the Tongueless Fkogs
(Aglossa), or those which have no tongue at all, the

species are few in number ; but amongst them there is

one which, from its curious organization, is well worthy

of attention :

—

THE SURINAM TOAD {Pipa Americana)—repre-

sented in Plate 2, fig. 2—is this species. The genus

PlPA is remarkable among the Anourous Batrachians

from the female having pouches on the back, in which

the eggs are placed by the male, and which arc batched

there instead of in the water, as in all the other Batra-

chians. This is the only species known, and is a native

of South America. It is common in some parts of

Brazil and in Guiana, where it is often found taking

up its abode in obscure corners of houses. It is more
especially common in Surinam—hence its common
name of Surinam toad. By tlie natives of Brazil it

is called tcdo and mru-curu. The Surinam toad is a

larger species than our common European toad, and is

remarkably ugly. It is from six to eight inches in

length, and four or five in breadth. In shape it is

horizontally flattened, the head being short, broad, and
triangular. The skin is of a dirty brown colour, thickly

studded with reddish tubercles. The most remarkable

part of the history of these animals, however, is the

peculiar method of reproducing their young. The
female has the back fitted with a great number of cells

or small pouches, and at the time of spawning, the

male, firmly clinging to her, carefully deposits the eggs,

to the number of about one hundred, as they issue

from her, in those cells, and there impregnates them.

The mother then hurries to the water, where she

remains. In a short time the skin becomes slightly

inflamed, a kind of irritation is set up, the skin swells,

the pits deepen, and in due time the eggs become
developed into the tadpole state. These young ani-

mals, however, remain in that position till they are

fully developed, not leaving their place of abode till

they have assumed the [lerfect form. They then take

refuge in the water, and the mother returns to dry

land. Notwithstanding the repulsive and somewhat
disgusting appearance these animals present to the

eye, in many parts of South America the natives use

them as food. Three species have been described,

but in reality there is only one.

Sub-Order II.—BATRACIIIA GPtADIENTIA, or URODELA (Walking

or Tailed Batrachians).

Tnis sub-order of Batrachians differs from the pre-

ceding in having the body elongate and tapering in

form, and in the animals of which it is composed being

possessed of a tail at all times of their life. The meta-

morphosis, or change which the young undergo in

their progress to maturity is less complete than in the

tailless species.

The Urodelcs or Tailed Batrachians may be divided

into three Families : Salamandrid^, MoLCiDiE, and

PLETOODONTiDyE, characterized by the position of their

teeth.

Family I.—SALAMANDERS {Salamandrida-).

In the animals belonging to this family, the teeth on

(he palate are placed in two longitudinal diverging

scries on the inner hinder edge of the elongated tri-

angular vomerine bones. The skull has in general a

more or less well-developed bony orbit above the eyes.

The tongue is broad, only slightly attached, being free

on the sides, and jiartially so behind.

Salamanders are either terrestrial or aquatic. They
arc generally found in moist places ; the aquatic species

living in lakes, ponds, and ditches. They prefer still

water, and choose retired and shady places. Their

food consists of animal matters, such as aquatic insects,

earth-worms, small leeclies, molluscs, and planariaj,

&c. The tail, which, as we have already mentioned,

in all the other species of the sub-order is persistent

through life, is either round, or flattened and com-

pressed. In general the species are of small size, and

the greater number are natives of Europe and North

America. None have as yet been found in South

America, India, Australia, Madagascar, or in either

Central or South Africa. North Africa furnishes a

few, and there are some found in Japan. Eighteen

species have been described in the Catalogue of Am-
phibia in the British Museum.

One of these was well known to the ancients, and

has been the source of abundant fables and extrava-

gant assertions.

THE COMMON OU TERRESTRIAL SALAMANDER
{SidtiiiKindra vutcidvsa) is the species, anil is repre-

sented in our Plate 3, fig. 3, and Plate 8, fig. 19

—(skull). The Salamander was formerly, and still is

in many places, believed to be able to brave the violence
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of fire, to pass through it unhurt, and even to extinguish

it in its course ; nay, it was even asserted that when it saw
the flame, " this daughter of fire with the body of ice"

cliarged it as an enemy which it knew how to conquer.

This behef of tlie power possessed by this animal over
fire is of very ancient date, for Aristotle mentions it as

an opinion entertained by the common people previous

to his time. " The Salamander," he says, "is an evi-

dence that the bodies of some creatures are not wasted
or consumed in the fire, for (as some say) it walketh in

the fire and extinguisheth the same." It was also

asserted by some of the early writers, that a kind of

fireproof cloth could be fabricated of the skin of the

Salamander ; that a portion of this salamander-cloth

was sent by a Tartar king to one of the popes, and
that the holy napkin of our Saviour is preserved in it.

Marco Polo, who mentions this cloth, observes shrewdly
enough that it was no doubt made of some mineral

substance, most probably asbestos, which the old writers

actually call Salamander's wool. Another belief was
that the Salamander was exceedingly venomous. " The
biting of it," says Topsell, " is very exitial and deadly,

and therefore the Fixiich men use this speech upon the

biting of a Salamander :

—

' Si mordu t'a une aress.ade,

Freus ton linceuil et ta flassade,'

That is, if a Salamander bite you, then betake you to

the coffin and winding-sheet. The Rhmtians do ordi-

narily aflirm, that when a man is bitten by a Sala-

mander, he hath need of as many physicians as the

Salamander hath spots. And Arnoldus saith, that it

hath in it as many venoms and means of hurting as it

hath colours distinguished one from another." Such
arc only a few of the many absurd stories which wore
believed in by our forefathers, and which still linger

among the peasantry of many parts of Europe. No
wonder that •' the sight of it is abominable and fearful

to man." And j-et this poor little reptile is in fact

harmless and inoflensive. It is from six to eight inches

long, is " thi dier and fuller than a lizard, having a

pale white belly, and one part of their skin exceeding
black, the other yellow, like verdigris, both of them
very splendent and glistering, with a black line going
all along their back, having upon it many little spots

like eyes."

The Salamander inhabits principally Central Eu-
rope, and it occurs in many parts of France. During
the day it lives generally under ground, but at night
it leaves its subterranean retreats and sallies forth to

seek food. This consists of worms, small molluscs,

and insects, &c. In winter Salamanders retire to

some hollow tree, some hole in an old wall or in the
ground, where they coil themselves up and remain in

a torpid state till spring revives them. In such places

numbers of them are sometimes to be met with inter-

twisted together. The skin of the Salamander is

largely covered with warty glands. These secrete a
milky fluid of a glutinous and acrid nature, like that

of the common toad. When irritated, it can, it is

said, shoot out this liquid to the distance of several

inches; and it was the abundance of this secretion

that no doubt gave rise to the idea that it could

quench the heat of fire and flame. As from some

experiments, made by Laurenti, this milky fluid is

found to be poisonous to lizards and some other small

animals, it is to its existence, no doubt also, that we
owe the accounts of its fearful poisonous powers. Its

walk is slow and heavy, and though it has been said

to be very courageous, its want of fear for the presence

of man, or other larger animals than itself, would
appear to arise rather from stupidity than from auda-

city. The Salamander utters no ciy, and except at

the time of producing its young, it is quite terrestrial

in its habits of life. When thrown into the water, it

tries immediately to get out again, and comes to the

surface every moment to respire. Unlike most of the

other Batrachians, the Salamander is ovoviviparous.

The young are developed in the oviducts of the mother,

remaining there till fully formed. When exi'luded

from the parent, they only difler from her in appear-

ance by the possession of branchia; or gills, by the tail

being compressed, and by their being of a black colour.

They are deposited in the water by the mother, where
they live a purely aquatic life for some time, till losing

their gills they become sufficiently matured to live on
dry land. The young are pretty numerous, amounting
sometimes to forty and even fifty. M. Joly observed

a Salamander bring forth twenty-five living young in

one day.

The aquatic species of the family are much more
numerous than the terrestrial. They are generally

known in this country by the name of Newts or Efts,

and are distinguished by their tail being always flat

instead of round, and by the absence of the glands on

the sides of the head, called the parotids. They are

entirely aquatic in their habits, pjassing almost their

whole life in the water. Several species are natives

of this country, and some of them are very abundant.

THE COMMON WARTY NEWT or Gr.EAT Wateu
Newt (Triton cri.'ikitiis)—represented in Plate 3, fig.

2— is one of the most common, and the largest of all

the British species. When adult it is about six inches

long. It has a flattened head, an obtuse and rounded

muzzle, and a slightly pendulous upper lip. The body

is continuous with the head, the neck being only dis-

tinguished by a small fold of skin beneath. The body
is thick, round, and corrugated, and the skin is thick

and covered with small warts or tubercles. The tail is

about two-fifths of the entire length, considerably com-

pressed and keeled on both upper and under edges.

In the breeding season a crest appears on the back of

the male, ruiming the whole length, and separated from

the corresponding crest of the tail by a notch at the

loins. The Great Water Newt is of a blackish colour
;

the upper parts being of a blackish or yellowish-brown,

with black round spots, while the under surface is of a

iiright orange, with round bl.ick spots. The sides are

dotted with white, and in the male more especiall}',

the sides of the tail are of a beautiful shining pearly

white. It is a native of ponds and large ditches in

many parts of England, and is also found in several

places on the Continent. It lives upon aquatic insects

and other small animals. In spring a great part of its

food consists of the tadpoles of the common frog, of

which it appears to be very fond ; and, according to

Professor Bell, it devours also the smaller or smooth
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newt, which he says he has seen swallowed hy tliese

animals, when so large as to occasion great difficulty

and delay in the act of deglutition. They are seldom

found out of the water, and in winter they commonly

remain torpid at the bottom of ponds and ditches until

the warmth of spring recalls them into activity. During

this period of retirement the male loses his dorsal crest.

It does not full off, however, but is gradually absorbed.

They shed their skin at particular seasons. It coraes

oil' in shreds, and is washed away as it becomes loose.

The principal organ of progression in the water is the

tail ; and during the act of swimming the logs are

turned backward, so as to admit of the smallest degree

of resistance. Impregnation is efl'ected in the water,

according to the observations of Professor Bell, by

simple contact, and the manner in which the female

deposits her eggs is very interesting and curious.

Selecting some leaf of an aquatic plant, especially the

common Spotted Persicaria {Polygonum Persicaria),

she seats herself as it were upon its edge, and folding

it up by means of her hind feet, deposits a single egg

in the duplioature of the folded part of the leaf. The

two sides are thus glued firmly together, and the egg

effectually protected from injury. As soon as this one

egg is deposited, the creature leaves the leaf, and soon

afterwards seeks another to place upon it another egg.

The period of time during which the female is thus

engaged, is much longer than is the case in the tailless

Batrachians, extending over some months, or from the

middle of April to the middle of July. Rusconi, an

Italian naturalist, has watched tliis process with great

care, and has followed up the development of the young

animal to its full growth. The metamorphoses they

undergo resemble very much those of the frog, and

the time occupied varies according to the temperature

of the season. An egg deposited on the 23rd of April

was sufficiently advanced by the Gth of May to produce

a tadpole, and allow it to escape from its envelope
;

but it did not reach the full maturity of that state till

the 18th of July. On the 27th of the same month the

gills had disappeared, the animal respired atmospheric

air, and had arrived at its perfect state.

THE SMOOTH NEWT, Small Newt or Eft, A.sk

in Scotland [Lophinus or Lissotritoti punclatus), is

another species which inhabits this country. It is con-

siderably smaller than the preceding, being less than

four inches in length, and has the skin quite smooth,

like that of the common frog. The colours vary very

much at ditferent periods of the year and in the two

sexes. The male is usually of a brownish-gray above,

passing into yellow beneath, which in spring becomes

a rich, briglit orange, and is everywhere marked with

round dark spots of unequal size. The crest in

spring is often tipped with bright red or violet. The
female is commonly of alight yellowish-brown, or even

buff, with scattered brown dots. The flat, compressed

tail terminates in a sharp point, and the crest of the

back and tail are contimious. This species is very

abundant, being found in almost every ditch and pond

throughout the country. It affords food to several

kinds of fish, as well as to the Great newt just described,

and feeds itself upon small aquatic insects, worms, and

molluscs. The Smooth newt is not so strictly aquatic

Vol. II.

in its habits as the Warty newt, as in June many of

the young which have recently arrived at the perfect

state are to be found on land, creeping about amongst

the herbage in the neighbourhood of water, or in damp
places, frequently concealing themselves amongst the

roots of shrubs and plants, and sometimes venturing

even into damp cellars. The reproduction and meta-

morphosis of these animals resemble almost entirely

those of the preceding species ; but tlie growth of the

young during the summer and autumn is very rapid,

as they reach their full adult size the first year. It

was on this species tliat the Abbi5 Spallanzani tried his

well-known experiments on tlie reproduction of por-

tions of the legs and tail. This little reptile, accord-

ing to Mrs. Lee (late Bowdich), occurs in Ireland, and

she says a curious superstition is current among the

peasantry about it. It has, according to them, '' a pro-

pensity to jump down their throats, making a lodging

in their stomachs, and to multiply tliere in the most

frightful manner. The only cure is to find a stream

running directly south, and to lean over it with the

mouth open, when the efts will come out, oue by one,

and plunge into the water."

Family II.—THE MOLGES (Molgida:).

In this family the teeth of the palate are disposed

in two converging series, each line being in the outer

hinder edge of the vomerine hones. The head is de-

pressed, and there is no bony orbit above the ey-es.

The tongue is large and adherent, and the ribs are

either rudimentary or altogether wanting.

There are only two species described, both natives of

Japan, the habits of which are very little known.

Family III.—THE PLETHODONS
[PlethodoTiiida).

In this fiimily the palatine teeth form a short, inter-

rupted, cross series in front of the palate, between the

internal nostrils, each series running across the hinder

end of the vomerine bones. In most of the species

the head is large, and the tongue broad and more or

less adherent. The skin is generally smooth, rarely

granular, and without pores. Thirty- four species are

described in the Museum Catalogue of Amphibia, and

the number known to exist may be about forty.

The genus Plethodon contains two species, both

of which are natives of North America. In these the

head is broad and depressed, and the tongue is large,

broad, expanded, and attached nearly the whole of its

length by a linear central band, the sides and hinder

end being free.

THE GLUTINOUS SALAMANDER {Pldhodon gluti-

nosum) is about seven inches in length, and is of a

beautiful bluish-black colour on the upper surface.

The back and tail are dotted with small white spots,

and the sides are marked with larger spots of the same

colour, often confluent. The head is of a semi-oval

form, and the muzzle is rather pointed. The mouth

is rather large, and the nostrils lateral and near the

snout. The eyes are large and prominent, and the

pupil is black. The body of this amphibian is elon-

N
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gated and cj-liiidrical in shape, and the tail, which is

round, is nearly twice its length. The hinder extre-

mities are nearly twice the size of the fore ones, and

are terminted by five toes, while those of the front are

only four in number. It lives most of its time con-

cealed under rocks, or under the bark of fallen and

decaying trees, and they are frequently so numerous
that many are found under the same tree. Fallen

trees, indeed, seem to be the favourite residence of

these animals, probably, says Mr. Holbrook, because

the insects they prey upon choose the same localit}'.

After rain, however, they emerge from their place of

J^ tZ^/-^

The Glutinous Salamander (Plethodon glutinosum).

concealment, as also in the dusk of the evening, when
they sail)' forth in search of food. Mr. Holbrook con-

siders the Glutinous Salamander to be the most com-
mon of all the North American Salamanders, and the

most widely diffused—fig. 27. The specific name has

been given to it in consequence of the animal exuding

from its skin a quantity of glutinous matter when it is

taken up in the hand.

Want of space prevents us noticing other species of

this family ; but we cannot dismiss this sub-order of

Tailed Batracliians, or Urodek'', without particularly

mentioning a curious animal, which, in the opinion of

many naturalists, is only the immature form of a large

s])ecies of Salamander. This creature is the Axolotl

of ]\Iexico—represented in Plate 4, fig. 2.

THE AXOLOTL [Axolotex Mexicamis) is distinguished

by having gills formed of three long ramified or branch-

like processes on each side of the neck, teeth in both

jaws and on the vomerine bones ; four toes on the

anterior, and five on the posterior extremities. The
tail, which is nearly as long as the body, is compressed

on the sides like that of the Water-newt, and keeled

on both upper and under edges, the crest or keel on

the upper edge being prolonged on the back as far as

between the shoulders, but gradually becoming nar-

rower as it ascends from the tail. The head is broad

and flat, the nose blunt, and the eyes situated near the

muzzle. The largest specimens measure about eight

or nine inches in length. Tlie groimd colour is a uni-

form deep-brown, thickly mottled both on the upper
and under surfaces of the head and body, limbs, tail,

and caudal fins, with numerous small black spots.

The legs are short, and the toes are free and uncon-

nected by intermediate membranes. The Axolotl is

very common in the Lake of Mexico, and is found

also in mountain lakes at a considerable elevation

above the plains surrounding the city. At the present

day it is commonly sold in the markets of Mexico, and

is esteemed a luxury by the inhabitants. It is dressed

after the manner of stewed eels, and served up with a

rich sauce. Hernandez, the Spanish historian of the

conquest of Mexico, is tlie first writer who described

this animal. The Spaniards of that period found it in

great abundance in the lake, and Hernandez expressly

mentions it as having been used by the ancient Mexi-

cans as an article of food, and says it was considered

by them as an aphrodisiac ; that its flesh was whole-

some and agreeable, and tasted like eel. Considerable

dill'erence of opinion exists among naturalists as to the

true nature of this curious animal. Some regard it as

a perfect form, and include it amongst tlie Sirenid<r, or

those Amphibians which retain their gills throughout

their whole existence ; while others consider it only as

an immature form, the larva or tadpole state of some
hitherto undescribed and gigantic tailed Batrachian.

Ciivier at first regarded it as a larva, but afterwards

admitted it amongst the Perennibranchiate species.

As Dr. Gray, in his Catalogue of Amphibia, remarks,

the skull differs very little from that of the J'oung

Triton marmoratus, which had not gained its second

pair of legs. Dr. Baird also, an able American erpe-

tologist, says that it resembles so much the tadpole of

a species of the family PlethodoiiikJm (the Amhystoma
Carolinir), both in external form and internal struc-

ture, that he could not but believe it to be the larva

of some gigantic species of that genus. True, it has

been long known to naturalists, and the specimens

collected, as well as those sold in the markets, always

retain the same form and structure ; but, as Dr. Baird

justly observes, "the non-discovery of the adult is no

argument against its existence. I had caught hundreds

of the very remarkable larva of Psendotritoji {Spelerjws

salmonea) near Carlisle before I found an adult. Until

then I knew nowhere to refer the animal, supposing

this species to exist no nearer than the mountains of

New York and Vermont."

We must now pass on to the consideration of tho

second order of Amphibia, the False Lizards.
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OuDER II.—FALSE LIZARDS (Pseudosaukia).

This second order of Amphibians is distincjuislicd from

the preceding (ihe Datrachia) by the animals belong-

ing to it not undergoing any metamorphosis or change

during tlie whole period of their lives. Their body is

elongate, lizard-like (hence their name), and furnished

with a tail. Their gills are rudimentary, internal

;

and they have an orifice or gill apertiu'e on each side

of the neck, which remains open during all their exist-

ence. They breathe by means of vesicular lungs. They
possess four legs, but in some of the species these are

nearly rudimentary. They have teeth both in the

jaws and on the palate. The number of species con-

tained in this order of Amphibia is very small, only

live or six having been described. They may, how-
ever, be divided into two separate families ; the one

having tolerably well-developed legs, and the palatine

teeth disposed in a transverse arched series, Proto-

NOPSID-E ; the other having weak, slender, almost

rudimentary legs, and the palatine teeth disposed in

two longitudinal diverging series, Ampiiiumid^.

Of the first family, the Protonopsid.e, one of the

most singular species, is one which was discovered by

the celebrated naturalist Von Siebokl in Japan. This

animal has received the name of its discoverer, and is

now known to naturalists as the Slebohlia maxima.

THE GIGANTIC SALAMANDER [Sicholdia maxima)

has a large trigono-ovate head, thicklj' covered with

glands ; a depressed body, with tranverse folds ; and a

long, thick, cutaneous appendage along each side.

The hinder feet have a crustaceous appendage, and

the toes, which are four in number in anterior and

five in posterior feet, are free, small, and provided

with a depressed, lateral, cutaneous lobe. The tail is

round at the base, but very much depressed in the

middle and behind. The eyes are very small, and

scarcely distinguishable ; the nostrils placed near each

other on the anterior margin of the upper jaw ; and

the tongue is not distinct, but united to the skin of

the base of the mouth. The Sicboldia is of consider-

able size, and was found in a lake on a basaltic moun-

tain in Japan. Siebold brought away a living pair, a

male and a female ; but duriiig the passage home the

former devoured his companion, though he himself

survived the long voyage, and lived for some time at

Leyden. A live specimen of this curious animal (the

Sieboldia) is now in the Zoological Gardens.

Another large species is a native of the fresh waters

of North America

—

THE HELL-BENDER, MUD-DEVIL, GROUND PUPPY,

or Young Alligatok of the Anglo-Americans
{Protomjpsis horrida)—figured in Plate 3, fig. 1

—

is fifteen inches in length, and is of a pale slate colour,

mottled with dusky. The head is large, flat, and

broad, and the mouth wide, and covered with thick,

fleshy lips. It has a stout, thick, subcyliudrical body,

and a large, laterally compressed tail. The neck is

contracted, and there is a single spiracle or branchial

slit on each side. It has a thin, very indistinct tongue,

very small nostrils placed close together, and minute
black eyes. The legs are short and thick, and broadly

fringed on the outer edge. The toes, which are four

in number on anterior, and five on posterior feet, are

short, webbed, and without claws. The Hell-bender

is found in the Alleghany river and its tributaries, and
no doubt inhabits also many of the branches of the

Ohio and Slississippi rivers. It lives entirely in the

water, and is very voracious. It feeds on fish, worms,
and moUusca, and indeed nothing that it can devour is

spared by it. The fishermen dread it very much, and
believe it to be poisonous. Specimens have been
found two feet in length.

The second family, AsiPiiiUMlDiE, contains only

two species. One of these is known by the name of

the Congo Snake.

THE CONGO SNAKE {Ampldinna mcfras)—fig. 28—
is a native of North America, being found in South
Carolina, in the Floridas, Alabama, Mississippi, and,

it is said, abundantly in Louisiana. It is about thirty

inches long, and is of a deep, bluish-black on upper

surface, tinged with violet, and of a dark purple hue

beneath. The body is in shape like that of an eel

;

The Congo Snake (Amiihiuma means).

the neck contracted, with a transverse fold at the

tliroat, and a single branchial slit on each side ; and

the tail is very long, round near the base, and com-

pressed laterally towaids the tip. The head is very

large and oblong ; the mouth large, with thick lips

;

the tongue broad, oblong, flat, attached posteriorly

;

the nostrils small, situate at tlie very margin of tlio

upper lip, and placed close tngetlier ; and the eyes are

very small, and covered with a production of the skin.

The extremities are but imperfectly developed, being

short, slender, jointlcss, and of little use for progressive

motion. The feet are in each extremity terminated
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by two rudimentary toes. The Congo Snake lias re-

ceived its name from the negroes, who erroneously

regard it as exceedingly venomous. It lives in muddy
waters or in mud, being found sometimes three feet

deep in mud of the consistence of mortar, and bur-

rowing in it like the earlh-worm. " They inhabit the

ditches of our rice-fields," says Holbrook, " and feed on

small fish and various fresh-water-shells, as unios, &c. ,

beetles and other insects have also been found in their

stomachs. Sometimes, like eels, they are found on dry

land, but for what purpose they approach it is unknown."

Mr. Harlan tells us, that an individual in the possession

of Dr. Mease escaped from the vessel in which it was

confined, and when found several days afterwards was

brisk and lively. They pass the winter season in the

mud, collecting together at that time in great numbers,

and remain in a state of torpidity till the spring. The
other species possesses little interest.

Oeder III.—false ok naked SNAKES (Pseudophidia).

The animals belonging to this order, though essen-

tially amphibious, have a strong resemblance to ser-

pents. They are destitute of legs, and have an elongate,

cylindrical body, and the smooth, wrinkled skin has

minute scales embedded in its substance. The tail is

very short, and the vent opens at the extremity of the

body. Tlie vertebrsE or bones of the spinal column

resemble very much in their articulation those of fishes

;

they have short ribs, and no sternum or breastbone.

The opening for the gills on the side of the neck is

closed in the adults, but is open, according to the

observation of the celebrated anatomist Mliller, in

young individuals. In these it was found, that in the

opening on each side of the neck there were to be seen

black-coloured fringes, or a kind of gills, apparently

fixed to branches of the hyoid bone or base of the

tongue, and that the gill openings freely communicated

with the mouth.

There is only one family, and the species belonging

to it are few in number. This family, C^ECiLliDiE, is

distinguished, in addition to the characters given

above, by the skin being covered with a viscous secre-

tion, and marked by a series of rings or annular fur-

rows. The head is depressed ; the eyes, beneath the

skin, are either minute or very indistinct, if not alto-

gether wanting ; the tongue is thick, velvety, of a

round form, and, besides the true external nostril.s,

there is a httle pit or depression, termed a false nostril,

generally placed beneath the former. They possess

teeth both on the jaws and the palate. The species

so nearly resemble serpents, that Cuvier retained

them among the Ophidians, forming a separate section

for their reception under the title of " Naked serpents ;"

and Dumeril and Bibron, and other naturalists, consider

them as forming a hnk between the Amphibia and
Opliidia, or Snakes. Miiller's discovery, however, of

the existence of gills in the young animals, is sufficient

ground for placing this family amongst the former

group. Little is known with regard to their genera!

habits; but they have been observed to bury them-

selves in the moist earth or soft mud of the marshes,

piercing through it like worms, often to the depth of

many feet. They creep slowly on the ground, and

when in the water swim like eels, striking to the right

and left with their tails.

THE GLUTINOUS C5;CILIA {CccciUa or Iditinj-

ophis glutinosus) is a native of Ceylon. It is some-

what spindle-shaped, with a depressed, elongate head,

and a blunt muzzle. The eyes are distinct, and the

teeth are slender, acute, and hooked. Sir James
Emerson Tennent particularly notices this animal in his

" History of Ceylon." " The Rocky Jungle," he says.

" bordering the higher coffee estates, provides a safe

retreat for a very singular animal, introduced about a

century ago to the notice of European naturalists by
Linnaeus, who gave it the name of CccciUa ylutinosa,

indicatory of two peculiarities manifest to the ordinary

observer—an apparent defect of vision, from the eyes

being so small and imbedded as to be scarcely dis-

tinguishable ; and a power of secreting from minute

pores in its skin a viscous fluid, resembling that of

snails, eels, and some salamanders. Specimens are

rare in Europe, from the readiness with which the

frame of the animal decomposes after death, breaking

down into a flaky mass in the spirits in which it is

attempted to be preserved. The creature is about the

length and thickness of an ordinary round desk ruler,

a little flattened before and rounded behind. It is

brownish, with a pale stripe along each side. The
skin is furrowed into three hundred and fifty circular

folds, in which are imbedded minute scales. The head

is tolerably distinct, with a double row cf fine curved

teeth for seizing the insects and worms on which it is

supposed to hve."

Order IV.—PERENNIBKANCHIATE AMPHIBIA (Meantia),

The animals referred to this order of Amphibia are

very remarkable. To them, and them only, truly

belongs the title amphibious, or creatures possessing,

as it were, a double life. The brancbire or gills, which
all the species of this class possess in their young or

tadpole state, in the Meantia remain external and well-

developed during their whole life. They also possess

true lungs ; so that on dry land they can respire

atmospheric air, and in the water extract air from the

liquid element in which they are submerged. They

can thus live at pleasure either in the air or under

water. Their body is elongate, naked, and smooth,

and their tail is compressed. Their legs, which in

some species are four, and in others only two in num-
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ber, are merely rudimentary, being very weak, and

provided with short, wealc toes. The gills— largo in

the Proteus, but smaller in the Siren—are well deve-

loped, and divided into three branches. The internal

nostrils open between the lips and the palate bones.

The palate and lower jaw are provided with teeth, but

the upper jaw or maxillary bones are nearly wanting,

or reduced to a mere bony point. The eyes are small

and destitute of eyelids. The seven species of which

the order consists are arranged in two families, the

Proteid.'e and the Sirunid^. The Proteidce have

four legs, and there is only a single series of teeth on

the front edge of the vomerine bone. The Sirenidcc

have only two legs, the anterior pair ; and the palatine

teeth are arranged in numerous cross series on the

vomer.

In the first fixniily we find an animal which has

excited very great interest amongst naturalists, and

whose history has produced a good deal of discussion.

THE SNAKE-UKE PROTEUS {Proteus amjuiims)—

represented in Plate 4, fig. 3—is a native of the

subterranean caverns of Adelsburg in Carniola. Pro-

fessor Wagner of Erlangen in Bavaria, has communi-
cated to us the results of an anatomical investigation

wdiich he was enabled to make of some specimens he

had received alive. He found the pulmonary sacs or

vesicles to be so constructed, that they could in reality

perform the functions of lungs. The specimens were

male and female, and in the latter he found the eggs

very beautifully developed. The blood globules be

ascertained to be of very large size, about twelve or

fifteen times the size of those of man, and distinctly

visible to the naked eye. lie sent a living specimen

to this country, which was kept alive for some time

(in 1837) in the Zoological Gardens of London. The
native place of abode of the Proteus is the water of

some subterranean cavities in the limestone formation

of Southern Europe. One of the most romantic and

splendid caverns in the world, is the grotto of the Jlad-

dalena at Adelsburg in the duchy of Carniola. This

cavern was visited by the late Sir Humphrey Davy,

who has left us a very interesting account of it and

its curious inhabitants :—" At first view," says Sir

Humiihrej', " you might suppose this animal to be a

lizard, but it has the motions of a fish. Its head, and

the lower part of its body, and its tail, bear a strong

resemblance to those of the eel ; but it has no fins,

and its curious branchial organs are not like the gills

of fishes. They form a singular vascular structure,

almost like a crest, round the throat, that may be

removed without occasioning the death of the animal,

which is likewise furnished with lungs. With this

double apparatus for supplying air to the blood, it can

live either below or above the surface of the water.

Its fore feet resemble bands, but they have oidy throe

claws or fingers, and are too feeble to be of use in

grasping or supporting the weight of the animal ; the

hinder feet have only two claws or toes, and in the

larger specimens are found so imperfect as almost to

be obliterated. It has small points in place of eyes, as

if to preserve the analogy of nature. It is of a fleshy

whiteness and transparency in its natural state ; but

when exposed to light its skin gradually becomes

darker, and at last gains an olive tint. Its nasal

organs appear large, and it is abundantly furnished

with teeth, from which it may be concluded that it is

an animal of prey
;
yet in its confined state it has never

been known to eat, and it has been kept alive for many
years by occasionally changing the w-ater in which it

was placed." It was at first supposed that these crea-

tures were immature forms, or mere tadpoles of some
large unknown animal which inhabits these subter-

ranean lakes ; but what we have stated above, of Pro-

fessor Wagner's finding both male and female, and of

this latter having well-developed ova within her body,

sufficiently proves the inaccuracy of the supposition.

Specimens have been taken of various sizes, from the

thieknoss of a qnill to that of the thumb, and about

one foot in length. The tail is compressed laterally,

like that of an eel, and is used in the same manner in

swimming. Individuals which have been kept alive

for some time in England, were observed to shroud

themselves in the darkest part of the vessel in which
they were placed, when the covering was taken off

in order to inspect them ; and to betray a sense of

uneasiness by their actions when exposed to the light

of open day, creeping round the sides of the vessel,

or under the shelter of any substance which threw a

partial shadow on the water.

THE PROTEUS OF THE LAKES {Necturus maculoms),
another species of the f;xmily, is a native of North
America, and is only found in Lakes Champlain and
Erie, and their tributary streams. It has an elongated,

subcyliudrical body, and a long, compressed tail. The
skin is smooth, permeated by many pores, and the

colour is a dark cinereous gray, with somewhat cir-

cular spots of a darker hue irregularly dispersed. The
head is large and flattened, and it has a wide mouth,

covered by thick, fleshy lips. The eyes are small and
placed far asunder, and the small nostrils are placed

very near the margin of the ujiper lip. The gills,

which resemble fruige of the finest texture, are of con-

siderable size, and when the animal is alive, are of a

fine, rich, crimson colour. They are in constant motion.

Little, however, is known of the habits of this animal

in its native state. " In general," says Mr. Holbrook,
" it remains at the very bottom of the waters it inha-

bits, where it swims or creeps along the ground with a

slow, serpentine motion ; it is said rarely to leave the

water and crawl to the shore. It is seldom taken,

except in the months of April and Jlay, which is their

spawning season. At this time they are found about

waterfalls, where they conceal themselves in crevices

of rocks, and are now often caught with the hook

baited for cat-fish [Silunis) or eels, though little desired

by the fishermen, by whom they are regarded as poi-

sonous, and are consequently seldom taken in hand.

Their eggs are about the size of peas, and as many as

one hundred and fifty have been counted in a single

female. It feeds on various kinds of worms, insects,

shell-fish, and crustaceous animals. Though living

almost entirely in water, it does not appear that it

opens its mouth, or that the water p.asscs through it to

the branchial arches, as in fishes, during respiration
;

but that function seems to be performed simply by

the vibratory motion of the gills in water. When
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kept in a vessel containing a large quantity of water,

or in which the water is frequently changed, it mani-

fests hut little disposition to rise to the surface for

atmospheric air ; but when the quantity of water is

small, or not often changed, it soon finds the air in the

water insufficient for its purposes, when it ascends to

the surface, takes a mouthful of air, and sinks again

with it to the bottom."

In the second family of this order, the Sirenid^,

we have only space to mention particularly one species.

Tills is well known by the name of the Mud-eel.

THE MUD-EEL or Siren (5(VfjiZacert/n(i)—represented

in Plate 4, fig. 1—is a native of South Carohna and

Georgia, and is about nineteen inches in length, and

even sometimes reaches two feet, while it measures

four or five inches in circumference. In its general

form and aspect it bears a great resemblance to an

eel, and the surface of the body is very smooth and

slimy. The tail is long and compressed, and is mar-

gined for several inches both above and below by a

narrow, rayless fin, which greatly assists it in moving

through the water. It is of a deep blackish-brown

colour, rather paler beneath, where it is partially

tinged with a bluish hue, with a tinge of violet, and is

marked all over with nimierous small white or milky

spots. The head is rather small for the size of the

animal, is depressed, of a suboval form, and the muzzle

is blunt and flattened. The month is not wide, but is

covered with tolerably thick lips. The nostrils are

small, placed near the anterior angle of the upper jaw,

and the eyes are very small, dim, of a blackish colour,

and covered with a prolongation of the skin. The
gifls, according to the late Mr. James Wilson, to whose

memoir we refer tlie reader, consist of tliree fleshy

pcdimcles, which increase in size from the first to

the last. They are beautifully branched from beneath,

and along their lateral and terminal edges ; and these

little branches are divided and subdivided into still

more minute ramifications. This elegant fringe-work

forms tlie true gills, the central and fleshy stalks serv-

ing merely as their support. Beneath, and rather in

advance of these bodies, are three nearly vertical

clefts, through which the water is ejected backwards

from tlie inside of the mouth upon the gills, though

with a much more languid and less perceptible action

than in fishes. The feet are only two in number, the

anterior pair ; they are but slightly developed, how-
ever, and of little service, if any, in progressive motion.

Tliey are in constant motion, as the animal moves from

place to place on land, and are folded back when it

swims in the water. They are each terminated by
four toes, the extremities of which are rather pointed,

slightly curved, and terminate in scnii-corueons tips.

This animal, as its English name indicates, lives chiefly

in mud, and, according to Mr. Ilolbrook, is abundant

in the rice-fields of Carolina. " It is often thrown

out," he says, " in great numbers, at certain seasons,

when the ditches are cleaned. Being regarded, how-

ever, as venomous by the slaves, they are instantly

killed or dreadfully mangled, and loft to serve as food

for racoons or for turkey-buzzards, ever on the watch.

Sometimes they leave the soft mud in which they

commonly burrow and take to the water, in which

they swim with great swiftness. Tliey are occasionally

taken by persons angling for the common perch of

Carolina [Pomotcs vulgaris), with a bait of earth-

worms. Sometimes they leave the water entirely, like

eels, and are found on dry land ; but whether in search

of food, or to rid themselves of parasitic animals, can-

not at this moment be ascertained." From its living

in muddy places, it was called by the inhabitants the

j\lud Icjuana. Its food is generally believed to con-

sist of earth-worms, insects, &c. A specimen, which

was kept alive in the Zoological Gardens, Regent's

Park, in 1841, was supplied with about a dozen and a

half of earth-worms daily. This individual was twenty

inches long, and as large as the wrist of a stout child of

six months old. Another specimen was kept alive by

Dr. Patrick Noill, at Canonmills, near Edinburgh, for

three or four years, and was made the subject of an

elaborate memoir by the late Mr. James Wilson.

During the whole of this period no change took place

in its gills or lungs. Dr. Garden was the first person

who discovered the Siren, and he sent an account of it

to Linntens through our countryman John Ellis. These

three naturalists, and the celebrated Jolm Hunter, con-

sidered it to be a perfect animal, and Linnieus estab-

lished a distinct order for it amongst the Amphibia,

which he called Meanles. Pallas, Count Lacepede,

and some others, considered it only a tadpole of some
large species of Salamander ; and the celebrated ana-

tomist Camper even went so far as to place it amongst

the fishes. Cuvier, however, established most satis-

factorily that the Siren was a perfect animal, and a

true Amphibian, which respires at will throughout its

life, either in the watur by means of branchiae, or in

the air by means of lungs. The blood-globules of the

Siren were ascertained by Professor Owen to be, like

those of the Proteus mentioned above, of a very large

size ; and it appears now a well-established fact, that

these globules are of a gi'eater relative magnitude in

the Perennibranchiate amphibians, or those which have

persistent branchial apparatus, than in any other ani-

mals of the class to which they belong.

As we have mentioned, at p. 86, the order Psi;u-

DOlCUTllVAS will take its place in the article FisiiiiS.

END OF REPTILIA
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" Forlliwitb the sounds and seas, each creek and bay
With fry innumerable swarm, and shoals

Of fish that with their fins and shining scales

Glide under the green wave, in sculls * that oft

Bank the mid-sea: part single, or with mate
Graze the sea-weed their pasture, and through groves
C)f coral stray, or sporting with quick glance

Show to the sun their wav'd coats dropt with gold,

Or in their pearly shells at ease attend

IVIoist nutriment, or under rocks their food

In jointed armour watch."—Milton's Paradise Lost, vii. 399.

Fishes rank iu the scale of animated beings as the

lowest division of Vertebrals. In the preceding pages

of this work, the reader has been informed how the

massive bony frame-work and other parts of the

mammalian structure are modified in the instances of

Seals and Cetaceans, to adapt an air-breathing vertebral

for an aquatic life ; and also how the Penguins are

able to live the life of a fish, through peculiarities of

their ornithic constitutions. These and similar facts

afford us glimpses of the inexhaustible and admirable

methods by which the great Creator has constructed

animals for the performance of their special fimctions,

yet witliout eOacing the structural type of the particular

class to which they belong. The discovery and just

appreciation of such instances of creative wisdom, are

delightful rewards of zoological study. By the contem-

plation of the creatures to which our attention is now
to be directed, we perceive, at the outset, that the

ponderous bones of terrestrial quadrupeds, or even

the much lighter yet firmly knit skeletons of air-

cleaving birds, are not essential for animals breath-

ing and moving in a medium nearly as heavy as

their bodies, which receive no shock in cleaving a

way through it with the rapidity of an an-ow. The
nature of the medium in which they dwell not only

allows great variety in the density of the skeletons of

fishes, but also a diversity of external form surpassing

anything that has been noticed among the higher

groups of Vertebrals, whose aggregate numbers are,

ill fact, very inferior to those of the finny tribes,

* Anglo-Saxon sceole, an assembly.

whether we look to species or individuals. Some
fishes have little or no bony matter in their bodies,

and one small fish, occupying the lowest place in the

ichthyio scale, is actually destitute of the head and

brain, so characteristic of the more highly organized

members of the division.

Using the tena Fishes in the broadest sense in

which it is employed by naturalists of the present time,

to denote a group of vcrtihrals livino hahituaUy in

water, and respiring that fluid during the whole course

of their life, and not merely temporarily, like the

Amphibians, our purpose is to present such a view of

the whole group as may be useful to the student of

ichthyology, without overpassing the limits assigned

to the subject by tlie projectors of " The Museum."
The Natural History of two orders of osseous fishes

only, written by Cuvier and Valenciennes, extends to

twentj'-two thick octavo volumes;* the work of

MUller and Henle on the Sharks and Rays, exceeds

two hundred pages folio; f and the admirable lectures

of Professor Owen on the Anatomy of Fishes, fill three

hundred pages of small type. % Tl'o space allowed to

the class in this work will not suflice for more than

an attempt to present the characters of the Orders

and principal Families, with brief notices of some of

the fisheries ; and to add a very few facts evincing

intelligence or natural affection in some members of

the Class.

The marine abodes of fish, secluded from continuous

observation, limit our knowledge of their habits ; and

some kinds that are objects of important and costly

fisheries, are known only in that epoch of their exist-

ence in which they approach the shores for the

purpose of spawning. Several large species residing

habitually in deep waters, and coming to the surface

under the accidental circumstances merely of injury or

disease, have been captured at rare intervals, by seamen

* Ilistoire Naturelle des Poissons, par M. Le Baron Cuvier

et JI. A. Valenciennes An. 1828-1M9. Tom. xxii. A Paris.

t Beschreibung dcr Plagiostomen, von Dr. J. MiiUer and

Dr. J. Henle, 1841. Berlin (60 plates).

J Lectures on Comp. Anatorav of Vertebrate Animals, hy
Richard Owen, F.K.S., 1846. London.
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who, unable to draw up a recognizable description, Lave

whetted the curiosity of naturalists, but have left the

species which chance had placed in their bauds to hold

an uncertain niche in our systems.

A general acquaintance witli the principal facts of

ichthyology is of national importance to a maritime

country like Great Britain, with an increasing population

and a limited area of arable land. At the present time,

the cost of fish renders it lather a lu.xury for the rich tlian

food for the masses; but there is no doubt that, not-

withstanding tlie number of people at present employed

in catching, curing, and carrying fish to the markets,

this source of food might be incalculably extended. We
are still behind the Dutch and Biscayans in some of

the fisheries carried on in the narrow seas ; and Europe

at large is vastly surpassed by the Chinese in the

skill with which supplies for a teeming population are

extracted from the ocean, or in the economical rearing

of fish in every pond ; a sheet of water in China being

made as productive of food as the same extent of good

arable land. Of late years cod-liver oil, having been

ascertained to be a most valuable remedy against the

national malady consumption, has already become an

extensive article of trafiic ; and very recently, experi-

ments made in France have shown that oil obtained

from the livers of sharks is not less useful in the same

disease. Now in JIarch, 1858, wdien an unbroken

scull of one kind of shark (the Picked Dog-fish) beset

the northern coasts of Scotland, and extended twenty

miles out to sea, filling every harbour and bay—had

proper fisheries been establislied, not only might an

incredible quantity of high-priced oil have been pro-

cured, but vast stores of sharks' fins might have been

prepared for export to China, where they are in great

request for the purpose of making excellent soup. It

is, perhaps, too much to expect that Englishmen should

lay aside their prejudices, and learn from the Chinese

the modes of converting parts of these fish rejected by

our fishermen as useless, into palatable and nourish-

ing food. Not from the observations of our own
seamen, but from researches made by order of the

Dutch government, have we learnt that the Herring

fishery is productive in those parts of the sea onl}',

whose temperature ranges between bi" and 58° of

Fahrenheit's thermometer.

Agassiz, a most important authority in classification,

has carried the subdivision of the vertebrate animals

further than his predecessors, and distributes the

Fisiiics, as defined above, into four classes, viz :

—

1st. Myzontes, composed of two orders, Myxinoids
and Ci/dostomes.

2ud. Fishes Proper, of two orders, Clenoids and
Cycloids.

3rd. Ganoids, of three orders, Calacanihs (fossil),

Acipenso-oids, and Sauroids, with the addition of other

three orders, whose true position is to be ascertained

by future research : these are Siluroids, Plccto/jnalhs,

and Lnphobranchs.

4th. Selachians, of three orders, Chimaroids,

Galeodcs, and Batidcs. This arrangement, considered

to be in part provisional, and depending on the result

of investigations now in progress, is not adopted in

the ensuing pages, though occasionally referred to
;

the fishes being ti'eated in this work as a single class,

having a common character

—

the oxygenation of the

blood by air diffused in water.

Professor Owen has recently taken a very different

view of the arrangement of the inferior vertebrals from

the above, and proposes to unite the Fishes, Amphi-
bians, and Eeptiles into one class, which he names

II.EMATOCKVA.

" Oar little systems have their day
;

They have their day and cease to bo ;

They are but broken lights of Tlice^

And thou, Lord I art more than they."—Tennyson, In Mem. vi.

That a correct knowledge of the structure and

development of any group of animals is as necessary

to the zoologist as an acquaintance with their phy-

siognomy and habits, is so evident, that it seems

unnecessary to atfirm that no one can hope to become

an accomplished ichthyologist unless he submits to the

labour of patient anatomical investigation. For reasons

already assigned, however, the notices of structure will

not be extended in this work beyond what is requisite

for explaining the terms used in characterizing the

orders and family groups.

Scales.—In some fishes scales are not developed,

the skin being generally in that case thick, smooth,

and slippery, owing to the abundance of defensive

mucus secreted by its nmnerous glands. Comparative

anatomists distinguish the internal more or less firm

framework by the name of endo-skeleton, from the

external or exo-skeleton, which is intimately connected

with the skin or developed in its textures, and is

therefore sometimes called the dermal s7,:eleton. The
Myzo7ites o( AgSiSs\z,or Da-mojileres, furnish an instance

of an entire order (or, as the author just named con-

siders them to be, a whole class) destitute of scales, and

with so little approach to the secretion of bony matter

that systematic authors call the eso-i;keleton " muco-

dermoid," or indurated mucus secreted from the skin,

the internal skeleton at the same time being cartilagi-

nous or membranous. Almost all the otlier great groups

of fishes contain some species without scales, but allied

by the rest of their structure to the scaly fishes with

which they are classed. Scales, when present, originate

in a little pouch of the external skin, technically named

a follicle, and resembling the fold of the gum from

which tlie germ of a tooth is evolved. Agassiz, when
studying fossil fishes, was led to distinguish four kinds

of scales, wdiiob he termed cycloid, ctenoid, ganoid, and

jilacoid.

Cycloid scales are smooth on their discs and edges,

but when examined through a lens, exhibit numerous

concentric lines, variously flexed, yet having always

a certain relation to the border of the disc. Most

generally in that part of the scale which remains in

the follicle, and is covered by the scale immediately

before it, these lines of structure by dipping and undu-

lating produce furrows radiating like the sticks of a

fan. In all the most important groups of those fishes

which are clothed with cycloid scales, the bones of the

skeleton contain I'adiated or fusiform bone corpuscles.*

* KuUikcr, Troceedings of the Koyal Society, is. p. G56.
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Clenoid denotes an arrangement of processes like

the teeth of a comb, and designates scales with a row

of acute points on their margins, or on tlie concentric

lines of tlieir discs. These teeth or serratures are

almost always confined to the uncovered posterior part

of a scale, and do not extend to the anterior part of

the disc which remains in the follicle, and which is

most commonly radiately furrowed, as in the cycloid

scales. There is a general association between ctenoid

scales and spinous processes on the bones of the head,

shoulder, and gill-cover, as well as with firm and pun-

gent or bony rays in the fins, these pieces of structure,

variously combined, being more or less constantly pre-

sent in the order of fislies named AcanthojAeres. It

is to be observed, however, that with a few exceptions,

the skeleton of the Acanthoptures is formed of what
Kblliker calls a " homogeneous or tubular osteoid

substance " which does not contain bone-corpuscles,

and is not, therefore, of so truly bony a nature as the

skeleton of the cycloid fishes. The cjxloid and ctenoid

scales belong to the " True fishes " of Agussiz, and are

not now considered by him as of equal value for the

purpose of classification with the ganoid and placoid

kinds, which serve to characterize two groups of verte-

brals to which he assigns the higher value of classes.

The ganoid scale has a hard shining enamelled

surface, with a bony base containing radiated corpuscles,

or, as Kblliker expresses it, the exo-skeleton of the

ganoids is composed of real bone, partly associated

with a liomogenous osteoid substance (ganoiu) and

with dentinal tubes.

Placoid scales want the enamel of the ganoids.

They are sometimes in form of large plates, sometimes

in shape of small points—forming, when prepared with

the skin for use in the arts, the substance called

"shagreen;" at other times, they have the shapes of

prickles, thorns, or spines. They occur in existing

fishes in Agassiz's fourth class of vertebrals, the

Selachians. None of these fishes, according to Kolliker,

possess real bone-cells in their hard parts, which are

formed merely of cartilage-cells in a matrix indurated

by the deposition of earthy matter. The spines of the

Selachians are constructed of dentine.

All the hard or horny productions of the skin are

considered, when spoken of generally, to be scales; the

designations of spines, thorns, prickles, bristles, hairs,

plates, shields, scutes, &c., being merely descriptive of

form. In some fishes the cranial or pelvic tones, or

other parts of the endo-skeleton, appear on the surface;

and when that is the case, their discs are very often

modified so as to assume the appearance and function

of a dermal productiun, by various kinds of sculpturing,

or the existence of muciparous cells, &c. The cranial

scutes of sturgeons, though evidently of dermal origin

externally, have internal surfaces of smooth compact

substance like an endo-skeleton.

Fins are of two kinds, ditfering from each other in

their relations to the endo- and exo- skeletons. One
kind is always developed in the mesial plane of the fish,

and is formed of a duplicature of the skin either solely

or with the addition of rays, which may be solid and

pungent when they are named spines ; or binate,

flexible and jointed, and simple or branching, when

Vol. II

they are termed soft rays. In the Dermopteres the

consi:t;nce of the mucoid rays is often so small that

they can scarcely be traced. These vertical fins appear

in the embryo fish as a cutaneous seam edgi])g the

whole upper and under outlines of the body. Parts of

this seam are arrested in their growth, and disappear,

while other parts continue to increase; and thus several

fins are formed. Those on the dorsal aspect are named
dorsals, and those on the ventral one a7ials— the mar-

ginal seam, with one or two exceptions only, uniformly

vanishing before the vent, behind which opening there-

fore the anal or anals are always situated. The ter-

minal fin is named the caudal. In some fishes, as in

the common eel, the continuity of the fin membrane
remains during life along the back, round the tip of the

tail, and along the ventral surf;ice forwards to the vent

—(Plate 1, figs. 4 and 6). Tlie caudal fin may be

pointed, crescentio, or forked. When the tapering

extremity of the vertebral column is prolonged through

the upper lobe of the caudal, and the lower lobe is

developed in its greatest breadth further forward, the

caudal acquires a lengthened unsymmetrical form called

" heterocercal"— (see Plate 17 e)—and is characteristic

of the fossil fishes detected in the ancient strata.

The form of caudal which prevails in existing fishes

is named " homocercal," the lobes being alike nearly in

size and sliape, and having an even, crescentic, forked,

or a tapering and acute termination— (see Plate 17 c).

This symmetry is produced by a peculiar arrangement

of the irregular flat bones cafled " interneurals," to

which the rays of the caudal are attached; and in the

salmon, and many other fishes which have homocercal

caudals, the tip of the vertebral column may be seen

inclining upwards among the terminal interneurals

without afiecting the external equality of the caudal

lobes. In the mackerel tribe— (Plate 10, No. 51)—the

end of the back-bone is more direct, and the upper and

under lobes of the caudal are more distinctly separated.

Homocercal fishes liave not been discovered in the

magnesian limestone, or in any formation beneath it.

They make their first appearance in the oolitic strata.

The lateral fins are not, like the vertical ones, mere

dermal productions, but are appendages to the endo-

skeleton, and are strictly homologous with the limbs of

a quadruped. The 2'cctorals representing the fore-feet

are attached to the inverted bony or cartilaginous arch,

composed chiefly of the coracoids, and suspended in

osseous fishes through the scapula and suprascapula to

the skull ; but having a position under the foremost

spinal vertcbrai in sharks, and being firmly united to

tliese vertebraj in the skates.

Attached to two triangidar pieces called pubic bones,

the vcntrals represent the hind feet of a quadruped, yet

are less constant in their position than the pectorals,

being sometimes far behind the coracoids and connected

with them only by intervening soft parts, wlien they

are named ahdominals ; at other times, they are situated

under the face, and receive the designation ofjiiyidars;

and when under or nearly under the pectorals, they

were termed by Liunaius thoracic vcntrals. Cuvier

changed the latter appellation to subbrachian, and

extended it to all that have pubic bones joined to the

coracoids, even though tlie fins might be somewhat
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posterior, designing thereby to render the term more
applicable as a distinctive character to his order of

Acanthopti'fcs, whoso ventrals have a spinous ray in

front, and need tlie firm support of tlie coracoids wlien

used as a defensive weapon. Only in a very few

instances are the pubic bones united directly to the

spinal column as the hind legs are in quadrupeds ; they

are almost always merely suspended in the soft parts.

Tlie term apodal, applied to fishes, indicates that the

ventrals are absent ; and ahrachial, in like manner,

denotes the non-existence of pectorals.

Lateral liije.—Most fishes have pores in the skin

from which a lubricating fluid is poured out, in some
very copiously, as in the glutinous hag, for which it

suffices to convert the surrounding water into a jelly.

These pores are rarely absent from a row of dermal

bones that run under the eye, and are tlierefore

named suh-orhikds ; and they may generally be traced

over the temples, in a chain of ossicles called sur-

teniporals, and onwards by the suprascapula to the

tjitle of the fish, which they traverse towards the tail,

following the line of decussation of the two great lateral

muscular masses. In this position the porous row
acquires the name of the " lateral line," and it is a

character of which special mention is generally made
in the description of the external aspect of a fish. The
scales that it traverses most commonly differ from the

others in size, figure, or in being perforated, or tubular,

or notched, and they form the points of meeting

between the oblique rows of dorsal and ventral scales.

In many fishes which have no other scales, the ducts

of the lateral line are protected by cartilaginous or

osteoid cases. Sometimes the lateral line runs only a

short way behind (he pectoral, sometimes it goes to the

base of the caudal rays, sometimes onward to their

tips ; or it may be interrupted, and recommence again

on a lower level ; or, finally, it may be altogether

imperceptible or absent, as in most sharks ; or there

may be two, three, or many lateral hues, as in the

Jlullets and Chiri.

\VATi;R-TumiS.— Agassiz has discovered that in

many fishes there exist external openings which have

hitherto been mistaken for muoiferous pores, but whose
function is to admit water into the circulating system

through a series of tubes that end in the blood-vessels

near the heart. They are easily seen in the head of

the common shad, but none have been detected in the

Selachians; and they are generally few in fishes that

live habitually in shallow waters. He considers them
to be safety-tubes for balancing the system on sudden
alterations of pressure. An analogous system exists

in Molluscs, by which water can be admitted into the

heart from the exterior.*

Endo-skei.eton.—The very numerous groups of

fishes cannot be described or recognized without a

more frequent reference to the parts of the internal

skeleton than is requisite in characterizing the fewer

divisions of the Mammals or Birds. But we are

restrained in this work from lengthened anatomical

descriptions, and must confine our brief notices of the

bones to those pieces whose names enter into the

definitions of the family groups of fishes.

* Uulliiers, rrucucd. Hoy. Soc. x. No. 37, \i. 193. Deo. 1850.

In the skull of an osseous fish five ridges are some-

times very conspicuous. A mesial one, chiefly deve-

loped on the super-occipital, wliich is the hindmost

bone on the top of the skull, and ij conspicuous it.

figure C of Plate 17. The distal point of this ridge is

frequently called the " occipital spine." This mesial

ridge is often prolonged forwards on the mid-Jrontal

between the orbits. Next follow the pair of intermediate

ridges, one on each side developed on the par-occipi-

tal, exteriorly to the super-occipital, and running for-

wards over \\\Q parietal and mid-frontal near the upper

edge of the orbit. To the distal point of the interme-

diate ridge one limb of the chevron-shaped supra-

scapula is attached. Still more exterior or lower down
on the side of the head run the external ridges, also a

pair, one on each side. To the distal end of tliis ridge,

which is a process of the mastoid bone, the lower limb

of the suprascapula is attached ; the fore part of the

ridge reaches to the hinder margin of the orbit on the

p)ost-frontal. Fishes with round heads like the loaches

want these five ridges ; some, as the carp, have merely

the occipital spine. In the Chstodons the mesial ridge

is greatly elevated, and in the Sclerogenids the whole

five ridges are more or less conspicuous.

Tiie upper profile of the face or snout is supported

by the nasal hone; and on each side of it are the

nostrils, opening by one or two small orifices into the

pituitary sacs, but not penetrating to the cavity of the

mouth. Under the nasal bone are the jaws, variously

formed in various groups of fishes, but retaining their

relative positions and connections pretty exactly. The
premaxillaTics, a pair of bones applied to each other

on the mesial line, form the middle part of the upper

jaw, and in a considerable number of osseous fishes

border the entire upper half of the mouth. Articulated

to the palatine, behind the premaxillary, lies the

maxillary, whose lower end in many fishes comes for-

ward to the corner of the mouth, and enters into the

composition of its upper border. When the jaws are

protractile, each premaxillary sends out a long pedicel,

which glides backwards and forwards by the side of the

nasal on a tubercle of the maxillar}'. The mandible,

composed of two limbs, each consisting of two or more

pieces, makes up the lower jaw. Underlying the nasal,

within the roof of the mouth on the mesial line, is the

vomer ; and on each side of it is one of the pair of

palatine bones. In the back part of the roof of the

mouth, over the gullet, is the siib-occipital, which is

confluent with the sphenoid that articulates anteriorly

and above with the vomer. All the bones here named
as belonging to the orifice of the mouth or its roof are

dentiferous in one species of fish or another. Interiorly

between the limbs of the mandible there is often a

lingual or tongue-bone, frequently bearing tectli, and

opposed to the vomer. There are also in almost ail

cases teeth on the branchial arches or on parts of the

hyoid bones connected with them.

The Gills and Hyoid Appakatus.—Descending

from the mastoid bones of each side a series of pieces

meet at the tongue, and form an elastic inverted chevron

like the letter V. Pamning backwards in the lower

angle of the V, and on the mesial line from the tongue,

between the limbs or cornua of this arch, there is a
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narrow isthmus of ossicles, which are froqueiitly studded

with hair-lilce teeth; and, rising in bacliward curves

from tlie isthmus, there is a series of successive pairs

of branchial arches, whose upper ends are connected to

the sub-occipital by membrane. Each arch consists of

several pieces with joints, rendering it pliable and

clastic ; and each has, a little above the middle of its

limb, a larger joint, which enables it to fold up on itself

when necessary'. On the interior edge of each arch

there are two rows of knobs, cones, plates, or lancet-

shaped processes beset with fine teeth ; these are

named ral-ers, and act as sieves in straining the water,

and preventing gross substances from passing between

tlie arches. To the extero-posterior side of each arch

are attached the gills, whose general aspect needs uo

description, but which present considerable modifica-

tions of form and arrangement in particular groups of

fishes. Generally there are fonr gill-bearing arches,

but sometimes the gills are fewer. In the embryo fish

six arches may be perceived, and even seven are

indicated, but the first is atrophied before the sixth is

developed, and only five are matured. The last arch

does not in general carry gills, but is modified into a

pair of pliaryngcal jaws, being dentifcroiis on its sides,

having two bony denial plates or groups of plates

below named the infirior pharyt^geals, and very fre-

quently similar superior plates lining the sub-occipital

and called sujyerior 2}haryngeuls. The union of the

inferior phar\'ngeals into a single bone is an essential

character of the group of Piiaryngognatiis.

In cartilaginous fishes the jaws and parts of the skull

are so different as to need special descriptions. The
gills of these Selachians, though adherent to the sides

cf gill-chambers, each of which opens externally, have

essentially the same ultimate structure and the same
function as the gills of fishes proper, which is to submit

the blood extensively to the action of the oxygen

contained in the waters that fishes inhabit.

In osseous fishes the tips of the gills are free, and there

is only one external opening on each side, by which all

the water that bathes the gills flows out. This opening is

regulated by a valve called the operculum or gillcorer,

which consists of four pieces— viz., i\\a pre- oj>ercuhtm,

a chevron-shaped or crescentic bone, bounding the

cheek posteriorly ; the operculum, often quadrangular,

and filling the space between the pre-operculum and

upper part of the gill-opening; the suh-opercuhim, lying

as its name denotes under the operculum, and bordering

the lower part of the gill-opening ; and, fourthly, of the

inter-operculum, which lies before the sub-operculum,

and runs forward under the lower limb of the pre-oper-

culum towards the mandible. Between the sub-oper-

culum and inter-operculum of the one side and those

of the other a membrane named the hranchiostegous

stretches across the throat, and fills the interval between

the limbs of the mandible. It is distended on rib-like

bones called hranchiostcfials, which are articulated to

the horns of the hyoid bone. Care is generally taken

to note the number of the branchiostogals in the

description of a fish, and in some groups the number is

very constant, furnishing in that case a good character.

When the gill-opening is large, and runs forwards to

the root of the tongue, the hranchiostegous membranes

are narrow and are completely separated from eacli

other. On the contrary, the membranes are continued

into one another when the gill-opening is small and

high up.

The Heaut.—In fishes all the blood is propelled

through the gills by the heart, which, lying behind

them, is protected by the coraeoid arch. This central

organ of the circulation consists of a single series of

chambers—viz., in the osseous fislics, of the raioim

sinus, the auricle, the ventricle, and the arlcrial bulb

or stem. There are generally two valves at tl.e auriculo-

ventricular opening; but the Rays have three valves

there, the Sun-fish four, and in the Sharks there is one

large valve like a jiarachute with several marginal

attachments. The numbers and arrangement of the

valves in the arterial stem serve as a primary character

of the Ganoid fishes ; and in the Sharks and Kays also

the valves are numerous.

SwiM-BLADDER.—Tlie swim-bladdcr, or air-bladder,

is an organ peculiar to fishes, and lies in the belly near

the spinal column. In some fishes it is closed com-

pletely, and then the included air is found to consist

chiefly of oxygen ; in other fishes it opens through

a tube directly into the stomach or oesophagus by a

valvular orifice, and then it is found to be distended

with azote and a small proportion of oxygen; but in no

case have its contents been found to be atmospheric

air. In some groups of fishes the air-bladder is con-

nected with the acoustic organs by chains of small

bones.

Hearing.—In the class of fishes the organs of hear-

ing are wholly within the head and cannot be disco-

vered except by dissection, the Plagiostomes alone

having a fine tube leading to an external orifice from

the interior labyrintli. This external opening is not

easily detected, and it is not surprising that the sense

of hearing has been denied to fishes by some authors

;

but many facts may be cited both from ancient and

modern writers, showing that when kept in stews fishes

will come to the call of those that feed them, or may be

assembled at the sound of a whistle or bell. It is

probable that the senses are less acute in fishes than

in animals higher in the vertebral scale ; but as they

are furnished with nerves of touch, taste, sight, and

smell, as well as of hearing, there is no reason to s\ip-

pose that they are not endowed with all tlie five senses

in greater or less perfection ; and as certain large nerves

are in a few species supplied to galvanic or electric

organs, we have an instance of a nervous function

peculiar to this class. A notice of this galvanic power

wiU be more appropriate when we have to speak of the

groups in which it is displayed.

With respect to intelligence, fishes in stews have

been known to recognize those that feed them ;
and

we have seen one kept in a glass tank that, though

very shy of strangers, evidently distinguished the lady

who supplied it with food. The gregarious fishes that

move about in large sculls cannot be expected to evince

much individual attachment ; but some that live in

pairs are known to have refused to eat, and to pino

away wdien deprived of their companion. Many fishes

make elaborate nests for their eggs, some instances of

which will bo alluded to hereafter.
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In the ensuing pages the Primary Groups of Fishes

will be ranjred in the folluwlnfr orders :

—

I.

TABLE OF ARRANGEMENT.
— Dekmopteues (Owen), equivalent to Hie

11.

OnnER.
Myzontes of Agassiz, who considers them to hold the
rank of a Class in the Vertebral Branch of Animals.

Suborder A.—Pharyngohranclis or Cln-hostomcs,
represented only by the Lancelets, which Ag:assiz
surmises to be merely embryos of more highly
organized fishes.

Suh order B.—Marsipd)ranc!is (sacculated gilli^), or
Cydostomes (round mouths), called also SucJc^rs.

The next four orders belong to the Fishes proper of

Agassiz, and are considered by him to constitute a class,

divisible into Ctcnoids s^nd Cycloids:—
Order.—Anacakths (no spinous fin-rays) having shut
swim-bladders, and no radiated or fusiform bone cor-

puscles in their skeletons.

/Suh order A.—Udmiclithynns or Taj^e-Jishcs of
Kblliker.

" £.—Apodal Anacantlts.

" C.— Thoracic Anacanths.

" D.—Uetcrosomcs (Bonaparte), Dissimilar
sides, or Flat-Iish.

** -E".

—

Colacides, Parasites or Ship-stayers.

III. Order.—Pharyngognaths, whose right and left inferior

))haryngeal bones are confluent, forming one piece.

Their skeletons are destitute of bone corpuscles.

Sab order A.—Malacopterygian PharyngogimtJis.
" B.—Acanthoptcryjian Plmryngognaths.

IV. Order.—Acantiiopteres, with ossified eudo-skeletons
without bone-corpuscles; one or more anterior rays of
the fins, especially of the ventrals, unjointed or inflexible

spines. Ventrals more generally situated in the thoracic
or guttural regions ; swim-bladders closed.

Sub-order A.~ Ctenoids (Owen).
*' B.— Ci/doids (Owen), Scomberoid- scaled

fishes.

V. MAEACOPTERESorPnY90STOME9,have open air-bladders,

flexible, articulated fin-rays, and most generally true
bony structure in their skeletons.

Suh order A.—Apodal Malacopteres, or Scrpentifurm

Apodals.

" B.—Abdominal Malacopteres.

The Ganoids, as an order of vertebrals in the usual

acceptation of tlie name, consist mostly of palfeozoic

fishes, and have comparatively few existing representa-

tives. Professor Owen enumerates their essential char-

acters, as they appear in fossil remains, in these words:
'' Endo-skeleton in some osseous, in some cartilaginous,

in .some partly osseous, partly cartilaginous; exo-skcleton

formed by enamelled bones; fins usually with the first

ray a strong sjjine."

Agassiz ranks them as the third class of vertebrals,

and includes in the class the six following orders, but
the first three merely provisionally, and dependent on
further investigation for their true i>osition in his system.

VI. Order.—Siluroids (Agassiz).

VII. Order.—Lophobranchs, or fishes with tufted gills.

VIII. Order.—Plectognatiis, named from the confluence or
union by indented suture, of the right and left halves

of the upper-jaw and mandible resjiectively.

This structure of the jaws is not, however, altogether

confined to this order.

IX. Order.—Acipenseroids, or Sturioxidans.

X. Order.—Sauroids (Agassiz), or Lizard-Fishes.

XI. Order.— CffiLACANTHs (Agassiz), or Hollow Spines.

A palaeozoic order which became extinct before the

tertiary epoch. The dermal spines were ossified only

externally, and are found hollow in the fossil state.

The vertebral column ends in a prolonged appendage
which separates the upper caudal lobe from the under
one, as in some few existing fishes.

The fourth class of Vertebrals, according to Agassiz,

is composed of Kelachians, a term which is equivalent

to that of Plagiostomes (oblique mouths) of Dumeril,
It embraces the three succeeding orders:

—

XII. Order.—Holocephalids or Chim-^ekje of Agassiz,

XIII. Order.—Galeodes or Sharks of Agassiz. [Sipuali or

Ilaijisdie of Miiller and Henle.)

XIV. Order.—Batides (Agassiz), Bays and Sicatcs of other

ichthyologists. Eaim or Bochen of Miiller and llenle.

XV. Order.—Protopteres of Owen, an osculant form
between Fishes and Keptiles, considered by sf^me

zoologists to be Amphibians, ildithyodi of Agassiz.

J

Order I.—DERMOPTERES.

Paleontologists have by successive discoveries car-

ried back the first appearance of Fishes to an early

period in tlie formation of the crust of the earth ; and

Professor Agassiz is of opinion, that it would not be

difBoult to sliow on pliysiological grounds, that tlieir

presence in primaeval oceans dates contemporaneously

with that of the Radiata, Mollusca, and Articulata

;

the plan of structure and means of subsistence of tliese

tlu'ee great types of the animal kingdom, constituting

with the Vertebrals a mutually dependent system.

There is, however, as yet no unequivocal evidence of

fossil fishes below the newer silurian beds. The earliest

remains of fishes have an embryonic character in the

position of the mouth on the ventral aspect of the

bead, in the beterocercal caudal fin, in the absence of

a hard internal skeleton, and in other parts of structure,

which, as far as they can be made out, seem not to

have been so highly developed as in the modern osseous

fishes. The Dermopteres have a more decidedly em-
bryonic aspect than any of the other existing groups of

fishes. Ko remains of them have been identified in

the palreozoic strata, either because they were not early

creations, or because the softness of their textures mili-

tated against tlieir preservation, so as to be recognizable

in indurated deposits that have been subjected to the

action of heat, great pressure, and sundry displace-

ments. Ichthyologists now concur in ranking this order

at the bottom of the scale of fishes, and consequently,

as the lowest of the vertebrals ; but though in common
parlance the Dermopteres are said to be comparatively

feebly organized, they are not imperfect, being in every

way adapted to fill their station in nature, and to per-

form their allotted functions.

The essential characters of the group, as drawn by

eminent zoologists, are the want of the lateral pairs

of fins representing hands and feet, that is, they are

abrachial and apodal, with long vermiform bodies

;

their internal skeleton is not ossified, being either

cartilaginous, or merely membranous: their external

skeleton does not take even the consistency of scales, but

remains in the condition of soft, mueiferous skin ; and

the fin-rays and teeth when nrosent are muco-dermoid
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or mere albuminous concretions, wanting the structure

of cartilage or of bone. Tliey have no air-bladder,

and no pancreatic apparatus to assist in digestion.

Their jaws also differ from those of other fishes, having

more the character of pliaryngeal arches than of maxil-

laries and mandibles. Tliey are divided by Professor

Owon into two sub-orders : I. the Pharyvgohranchs or

Cin-hosloincs, of which the Lanoelets are the only

representatives ; and II. the ]S[arsix>ohranchs or Cyclos-

tomes, embracing the families of the Myxinoids or

Hags and the Petromyzontids or Lampreys.

Family I.—AMrilYOXIDS.

THE LANCELET {Ampliiu.xjcs lanccolatus or BrancJi-

iostoina luhricum) was first detected on the Cornish

coast, and a specimen being sent to Pallas, tl-.e cele-

brated naturalist of Russia, was described by him as a

sing. Tlie Cornish ichthyologist, Jonathan Couch,

Esq., of Polpcrro, rediscovered it in 1831 on the same

coast where it was first found, and many examples have

since been obtained on the English, Scottish, Irish,

Norwegian, Mediterranean, and West Indian coasts,

principally by dredging in water of various depths down

to fifty fathoms. Tlie same, or a closely resembling

species, has been brought from China, so that this

embryonic type of a vertebral is wide'y diffused in the

ocean.

One is not surprised that when modern zoology was

in its infancj', this curious creature was taken for a

mollusc, and that it was left for the late Mr. Yarrell

to detect the nervous axis and establish its piscine

character, since it h.as no head, being as its generic

name imparts sharp at both ends, no gills, no heart, no

stomach distinct from the small gut, and no other fins

than a narrow border of skin above and below. It is

a thin, transparent animal, destitute of that swelling of

the proximal end of the spinal marrow (or myelon)

which is called the brain. As the brain of fishes,

though composed of several pairs of tubercles of ner-

vous substance, and of some single mesial ones, is

small in comparison of the cranial cavity in which it is

lodged, it is to the absence of the skull, the jaws, the

hyoid apparatus, and the other parts connected there-

with, that the sharpness of the proximal end of the

Lancclet is to be attributed. The vertebral chord con-

sists of a series of discoid cells closely pressed together

in a fibrous sheath, whose upper layers separate and

form a tube for lodging the myelon ; and in like manner

the lower layers of the sheath form behind the vent a

ha:mal canal, no cartilaginous deposits being traceable

in cither. Very simple is the neural axis itself, as it

exhibits none of the fibrous or tubular structure which

exists in the brain and myelon of the higher vertebrals,

but is composed solely of isolated cells, forming a ner-

vous tract, which is riband -shaped in the middle third,

and a little more round towards the ends. In its course

it gives off about sixty pairs of nerves, which spring

from single roots.

The entire nervous system of the Lancelet is so

simple, that Professor Owen considers it to be typified

by that of the entozoons or intestinal worms. The

eye is a mere speck, which some able anatomists have

failed to detect ; and as it is not furnished with muscles

for motion, vision can scarcely' extend beyond the mere
perception of light. The animal, however, is very

active, and when disturbed speedily hides itself among
sand or gravel.

The length of this fish is generally under two inches;

and its longitudinal mouth, situated under the proximal

acute extremity, is fringed by feelers supported by the

only parts of the skeleton that have the consistence of

cartilage. The cavity of the mouth and the commence-
ment of the digestive canal are of great comparative

dimensions, since they make up half the bidk and length

of the fish. The pharynx is a kind of barrel-shaped

cage, with more than a hundred vertical slits beset

with vibratile ciliao, and opening into the cavity of the

abdomen in which the cage is suspended. A great

dorsal and ventral blood-vessel encircles the interior

of the animal longitudinally, and sends numerous

branches to the pharyngeal cage, which thus serves

both for the passage of the aliment, and for tlie oxy-

genation of the blood, through exposure to the air

contained in the water that flows throvigh it. Tlie

alimentary particles pass into a simjile intestinal canal

issuing from the distal end of the jiharyngeal cage near

its dorsal aspect ; and the water of respiration escaping

through the lateral ciliated slits into the cavity of the

belly, finally issues by an external ventral opening

situated between the intestinal vent and the mouth.

Through this single ventral gill-opening the eggs of the

animal are also extruded. In animals low in the scale,

we find a single viscus performing two or more func-

tions for which special organs are assigned in animals

of a higher order. Duges ascertained that during the

first hour of a tadpole's existence, the blood is aerated

solely through the medium of the skin, and that a

special organ of respiration is not developed until the

second or third hour after the animal has made its

escape from the egg. Moreover, in several osseous

fishes the digestive canal acts an auxiliary part in the

oxygenation of the blood. The misgurn loach (cuhilis

fossiiis), for instance, swallows atmospheric air by the

mouth, and discharges azote through the vent after the

oxygen has been consumed in its passage through the

intestinal tube, while the gills at tlie same time exhale

much carbonic acid.* Except that it is not aided by

gills, the greatly developed pharynx of the Lancelet

has a similar function. Owen, however, considers

some fringe-like processes of membrane which float

in the cavity of the mouth of the Lancelet to be " free

inoperculate gills."

Family II.—MYXIXOIDS.- (Plate 1, fig. 1.)

The term IMarsipobranch apjilied to the second sub-

order of Dermopteres, means "gills in pouches;" while

the other appellation of Cyclostome used by Cuvier,

has reference to the circular suctori.al mouths wliieli

all the adult members of the group possess, and which

is in firct an essential part of their structure, since all

these fishes after passing their larval stage are parasites,

and live by sucking in the fluid and soft parts of the

• Eisclioff; Eiuimcrt, &c., quoted l.y Milnc-Edmrds, Pbys.
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fishes to which they adhere by their mouths. In the

MyxiiioiJs, the water of inspiration enters by a single

opening on the ventral surface of the boily of the fish,

into the pharynx, from whence it passes by six or

seven short tubes into an equal number of suborbicular

or discoid sacs, to whose walls the gills adhere in form

of highly vascular radiated and plaited folds. After

having imparted oxygen to the blood circulating in the

minute branches of tlie branchial vessels, the water

passes out by as many short tubes and openings on

each side of the neck as there are gill -sacs (in Bdellos-

toma) ; or the short expiratory tubes of one side open

into a common canal that leads to an orifice close

to the inspiratory one, which is single, and interposes

between the expiratory ones, which are a pair, as in

the Glutinous hag or Myxlne—iVV^te. 1, fig. 1). The

other characters of the group are, a naso-palatine tube

or solitary mesial nostril, with a valvular opening in

the roof of the mouth ; a feebly organized ej'e ; and

a mouth fiu'nished exteriorly with barbels, and armed

interiorly by two rows of lingual teeth, with a solitary

movable tooth on the palate. In the Myxinoid fishes

the spinal column is of firmer structure than that of

the lancelet, which has merely a membranous envelope

to the myelon. It is an elastic, very flexible gelatinous

chord, technically called notochord, composed of a

central band of fibres and an exterior sheath, whose

dorsal layers separate and form a canal for lodging the

myelon ; as do its ventral layers behind the vent, for

inclosing the large blood-vessels. No part of this chord

is cartilaginous, and the greater part of the skull

remains soft, though the acoustic capsules and some

other parts of the head are of cartilage. A cartilage

also represents the lingual bone, and sustains the lower

teeth. None of the Dcrraopteres have a mandible,

and they are, moreover, destitute of a distinctly organ-

ized upper jaw. Teeth, however, exist on the palate,

which resemble indurated mucoid papilhe. There are

also some cartilaginous rings in the single mesial nostril

tube, whose inner membrane is longitudinally plaited.

These fishes are destitute of an arterial bulb or stem,

but they have a contr.ictile organ, or portal heart, for

expediting through the liver the venous blood coming

fmni the viscera of the abdomen.

THE GLUTINOUS HAG {Myxinc rjl utiiwsa)—Thte 1,

fig. 1—of the northern seas, is the best known member
of the sub-order. Bloch called it Gastcrohranchus

ccccus, from the situation of its gill-openings and the

minuteness of its lowh'-organized eyes, giving it the

appearance of blindness. P.y English fishermen it is

frequently named the " Borer," because of its presumed

habit of perforating fishes. Sundevall, who studied it

in the Norwegian seas, says that it is common in places

where cod-fish abound, choosing a clayey or muddy
bottom, and avoiding a sandy one ; living habitually

in a depth of water varying from thirty feet to seven

hundred. AVhen placed in a vessel full of salt water

it lies as if dead, or if disturbed swims slowly like an

eel ; and if put into fresh water it speedily dies. lie

is of opinion that it does not attack living fishes, but

enters dead ones by the gill-openings. As many as

twenty of these parasites were found in a haddock,

which had died when suspended to a hook. They

had consumed all the flesh to within two or three inches

of the gills. When from any cause a series of hooks

have not been visited for a week or so, the fishermen

on taking them up often finds merely skeletons of fish

hanging to them, the Borer having picked the bones

clean. On this account the Norse fishermen name

the phmderer, Pir-al, or Pil-al (the Picking-eel or

Pillager).

The southern member of the family was discovered

in Queen Charlotte's Sound, New Zealand, during

Cook's second voyage. Forster says that it is lively

and nimble, and that it was often taken adhering to

pieces of fish let down into the sea as bait. It shed

mucus of a milky hue copiously. The New Zealanders

roasted and ate it, notwithstanding its disgusting aspect.

There is a third species in the seas of Chili [Bdellos-

toma X'olytixma), which has fourteen stigmata on each

side.

Family III.—PETROMYZONTIDS or LAJI-

PREYS.—(Plate 1, fig. 2.)

In this family there are seven stigmata on each side

of the neck, each entering a transversely oblong gill-

sac, which internally communicates by a small opening

with a mesial tube common to all the sacs of both

sides, and lying beneath the oesophagus or commence-

ment of the digestive canal, but distinct from it. This

pharyngeal respiratory tube is closed at its distal end,

and anteriorly communicates with the gullet by a

valvular opening. When the mouth is free, the water

of inspiration enters by it, fills the pharyngeal tube,

and then flowing into the gill-sacs, and bathing the

fixed gills lining their sides, is finally expelled by the

seven stirimata on each side of the neck. When a

Lamprey adheres by its suctorial mouth to another

fish, or to a stone, access being then denied to the

respiratory fluid through the proximal opening of the

pharyngeal tube, the water enters the lateral stigmata

and is expelled again by them, the current in and out

alternating. Professor Owen experimenting on a Lam-

prey foinid that when the fish was allowed to fix itself

to the side of a vessel, and was held so that the stig-

mata of one side only were out of the water, the respira-

tory currents were observed to enter by the submerged

orifices, and to be discharged with force through the

exposed ones. The gill-sacs of the Lampreys are sup-

ported by what Miiller has well named a cartilaginous

basket, which is wanting in the myxinoids, and yet has

an obvious homology with the soft respiratory pharyn-

geal barrel of the lancelets. It is a firm but elastic

frame-work of cartilage, perforated by numerous wide

interstices in addition to the seven on each side for the

gill-openings, which are themselves, each encircled by

its own detached, cartilaginous ring. The basket is

suspended by about seven pairs of cartilages to the fore

part of the spinal cord, and occupies most of the dia-

meter of tlie fish. Thin cartilaginous plates exist in the

fibrous sheath of the spinal cord itself, being an advance

in the structure of the neural arches from the mem-
branous neural canal of the myxinoids ; a broad, heart-

shaped cartilaginous plate of the skull covers the

suctorial mouth, and various cartilaginous processes
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support the large tooth-bearing tongue. When a

Myxinoid or a Petromyzontid is preserved in spirits,

the teotli readily flake off in cap-shaped layers, leaving

a comparatively soft, conical nucleus, and furjiishing

evidence of the rauoo-dennoid origin of these organs in

the Dermopteres. The arrangement and form of the

labial, palatine, and lingual teeth of the different Petro-

myzontids supply the generic characters of the various

groups that compose the family. One Australian genus

{Gcotria) has a remarkably large guttural pouch before

the gill-openings, corresponding to the rudimentary

dilatation of the same part in the common Marine

Lamprey, and having an external resemblance to the

goitre of the iguana.

The single mesial nostril-tube of the Dermopteres

is flask-shaped in the Lamprey, and descends to the

base of the skull, but is there closed by the imperforate

mucous lining of the palate, differing in that respect

from the naso-palatine tube of the myxinoiils, which

terminates by a valvular opening on the roof of the

mouth. In the Lampreys, the eye-ball is suppilied

witli muscles for effecting its various movements, which

are wanting in the rudimentary optic organs of the

rayxinoids ; and, on the other hand, the acoustic cap-

sules are less conspicuous on the base of the skull than

in myxine, such prominence being an embryonic

character. There is also a greater extension of the

organ of hearing of the Lampreys into a membranous

vestibule, a feitestrum, or as Breschet names it an

aqueduct, and an accessary sinus, but there are neither

semicircular canals nor otolites. The author just

named, considers the oi'gan of hearing in the Lam-
preys to have a stronger resemblance to that of the

crustaceous or cephalopode molluscs, than to the

acoustic apparatus of osseous fishes.* None of tlie

Dermopteres present a greater development of the

hyoid apparatus, than that which consists in the presence

of a lingual cartilage, and some ligamentous bands

which we shall notice below, as existuig in the larval

state of some members of the group.

A small Dermoptero, inhabiting the streams fre-

quented by the Lampreys throughout Europe, and

known in England under the various names of Prid,

Pride, Sandpride, Sandburker, Stonegrig, and Mudlurker,

was ascertained b)' Auguste Miiller some few years ago,

to be merely a larval condition of the Fringed Larapern.

Its eyes are so small, that it was named tlie Blind

Lamprey by the distinguished British naturalist Kay;
and its mouth, instead of being circular, has a horse-

shoe shape, and cannot act as an adhesive sucker

;

but the rudiment of a future suctorial musclo is per-

ceptible in it. Keither is the pharyngeal inspirator}'

tube as yet distinct from the oesophagus, and the gills,

instead of being wholly adherent to the walls of the

gill-chambers, have their tips free. This part of the

structure is an approach to the free gills of the osseous

fishes, and is suited, doubtless, to the free non-parasitic

habits of the larva or ammoccete—so the young Lam-
preys are now called; the appellation having been taken

from the generic name Ammococtes, given when the fish

was supposed to be a distinct species, and which is trans-

• See Itecherches sur I'organe de L'ouie des roi^ous par
G. Breschet. Taris, 1838.

lated " mud-lurker." In the ammoccete, then, each gill-

sac communicates directly with the pharynx, and opens

on the side of the neck, as we shall hereafter show to

be the case in the Selachians. No teeth are formed in

the mouth of the amniococte, but very early in its

life a valve is developed within the mouth, which

allows the water to enter, but prevents its reflux ; and

this muscular membrane is fringed so as to act as a

strainer out of noxious particles. Tlie food of the

Pride consists chiefly of infusorial animalcuke (Bacil-

laria). Auguste Miiller watched Lamperns in the

act of spawning, secured the roe, kept it under obser-

vation until it was hatched, and afterwards carefully

observed the larval or ammoccete life of the

fish. In the fourth year of its existence, he saw the

transformation to the adult form begin, and go on to

completion in the com"se of ten days. There is no

increase of size, but in that time the respiratory

phai-yngeal tube is formed, teeth are evolved, the valve

or velum in the mouth disajipears, the intestinal canal

is sensibly abbreviated, and the roe which was pre-

viously transparent, becomes opaque. This transfor-

mation, though not so remarkable externally as that

which occurs in the Tadpoles, was, previous to Auguste

Mliller's time, unsuspected in the class of fishes. The
facts he have stated, has been testified too by other

observers; and the Ammoccctes, not only of the Fringed

Lampern, but of other European Lamperns and Lara-

preys have been detected.*

The following genera compose the Petromyzontid family :

—

Pttvomtjzon, Lanipf^tj'a, Geotria, Velctsia, Curayola, and JA/r-

tlacla, all of which are characterized by Dr. Gray in one of his

catalogues of the Fishes in the British iluseum.

THE LAMPREY [Petromyzon marinus)—Plato 1, fig.

2— is the species best kno^vn, and the only one so far

as we know, that is used in Eiuope as food. It is

said to be a highly esteemed fish for the table in the

United States of America, and has long been held

to be a delicacy in England. Henry I. is said by

Matthew of Paris, to have died, in 1135, at St. Denis

le Ferment, of a sudden illness occasioned by eating

too plentifully of lam]ireys, as the poet Pope is reported

to have done in more recent times ; and Henry IV.

is stated by Pennant, quoting from Rymcr's Fcedera,

to have granted protections to such ships as brought

over lampreys for the table of his royal consort.

Henry VI. contracted with Wflliam of Nantes for

a supply to his army, whithersoever it might march,

of lampreys to be taken between the mouth of the

Seine and Ilarfleur. It was anciently a custom of

the city of Gloucester, to present the British sovereign

with a lamprey pie. Camden, speaking of the lam-

preys of the Severn, says, that they are finest in the

spring, being then more tender, and that, in his time,

the Italians prepared them for the table by drowning

them in Cretan wine, placing a nutmeg in the mouth

and a clove in each gill-opening, rolling them up

spirally in the flour of filbert-nuts and crumbs of

* Dr. M. S. Schultze has written still more recently on tlie

eariy life of Fctronvjxon I'lancri \\\> to si.x weeks after its

exclusion from the egg. At that age the small eye is buried

under the skin, and tlie oval velum of the ammocoste is present

instead of a separate respiratory tube, so that thus far tho

memoir confirms Auguste Mailer's observations.
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bread mixed with oil, spices and Cretan wine, and
then boiling tliom carefully for some time in a cloth.

In Pennant's day, vast quantities of lampreys were

taken in the Thames, near Mortlake, and sold to the

Dutch, who salted them for use as baits in the Turbot
fishery.

Okdek ir.—ANACANTIIS (No Spinous Fix-eays.)

Fins supported by flexible or jointed raj's ; ventrals

present in some groups, absent in otliers ; when present,

most commonly beneath the pectorals. Skeleton soft

or indurated, but in the latter case, having merely an
osteoid structure, dillering from true bone in the

absence of radiated or fusiform bone - corpuscles.

—

[Kullikcr.) Dermal skeleton in the form of cycloid

scales in some, in others as ctenoid scales. Swim-
bladder having no air-duct ; often wholly absent.

With this order we enter on the Fisdes Proper
of Agassiz, which have one gill opening on each side

with an operculum, though in a few instances tlie

openings are so approximated on the mesial line of the

throat, as to appear single externally. The lieart

consists of a linear series of four cavities, viz., the

venous stuns, tlje auricle, the ventricle, and the arterial

hull). Tliis bulb has generally a pair of semilunar

valves at its orifice, but wants the interior rows of

valves which exist in the Ganoids aud Placoids or

Plagiostomes.

Family L—LEPTOCEPnALIDS.— (Plate3,fig. 12.)

Kiilliker, who has examined skeletons of the Lepto-

cephali or Tape-fishes under the microscope, says, that

the bones are structureless homogeneous substances,

and, indeed, in most of the species the induration is

confined to the jaws, teeth, and some portions of the

skull, so that, when one of these delicate creatures is

laid out on paper, and suflfered to dry, it becomes a

mere film, in whicli, nevertheless, the internal structure

may be traced. One species, named the Morris, occurs

on the British coasts ; and the otliers which much
resemble it, are fishes of a small size, greatly com-
pressed, with a lancet-shaped profile, destitute of scales,

and so diaphanous that the arrangements of the mus-
cular fibres and of the internal organs are distinctly

visible. The dorsal and an.al fins are narrow cutaneous

seams which unite at the point of the tail to form an
acute or a bhmtish, and, in one species, a forked caudal

fin, with generally perceptible rays. Some members
of the family have pectorals, others want these fins,

and only one known species {Esunculus) has ventrals.

Some Tape-fishes have a series of strong acute teeth

on the jaws ; others appear to be toothless. The
genera belonging to the family, which is co-extensive

with the sub-order of IIelmiciithyans are charac-

terized by Dr. Kaup in his catalogue of the apodal

fishes in the British Museum, under the following names,

Esunculus, Ilijprorus, Osystomus, and Lcptocephalus,

and are generally diffused over the temperate parts of

the ocean in both hemispheres. The British species

called Moriis (Leptocejihaius Morrisii), inhabits the

Mediterranean sea also ; and iu the museum of Ilaslar

Uospital there is a specimen, which, having been

brought up from tlie deep in the eruption of Graham's
island, was picked by a naval officer from the smoking
clills of that short-lived volcano. Sto7nasiunculus and
Porohranchus are two new Leptocephalid forms

recently discovered by Dr. Kaup.

Family II.—OPHIDIOIDS.— (Plate 2, fig. 9.)

Tliese Apodal Anacanths are elongated cycloid-

scaled fish, more or less compressed and lancet-shaped

posteriorly, without ventrals, and having the tip of the

tail edged by the vertical fins without a break.

The genera ure—Afachoirium, Ophidium, Gijmnelis, Fkrasfer,
and Enchetiophis, the last-named being destitute of pectorals as
well as ventrals.

None of these fish are of importance in an eco-

nomical point of view, though their transitional char-

acters, and the uncertainty of their true aflinities liave

directed the attention of systematic ichthyologists

towards them. The Bearded Ophidiimi, which is a

Gymnelis, and Drummond's Fierasfer, inhabit the

British seas.

Family III.—AMMODYTIDS.—(Plate 2, fig. 10.)

This family is composed of Sand-launces, which

are elongated, scabbard -shaped, apodal fishes, with

large lateral gill-openings, cycloid scales, three separate

vertical fins, supported by unbranched but jointed rays,

and having the anal opposite to the posterior half of

the long dorsal. They have neither pyloric coeoa

nor a swim-bladder. Ammodijtes is the only genus

;

and two species, known on our coasts by the names of

Sand-eels, Horn-eels, Sand-launces, and Piggies, bur-

row in the moist sands when the tide ebbs, and are

raked out by fishermen to serve as bait.

Family IV.- GADOIDS.—(Plate 6, figs. 29, 30.)

These Thoracic Anacanths are second in importance

to no family of fishes, the fisheries established for their

capture yielding a great quantity of nutritive food, ami

being the means of training up many thousands of

able and hardy seamen. The members of the family

are more or less elongated, generally with tumid

bellies. The ventrals are subbrachial or jugular, have

seldom ranch spread, and are sometimes mere fila-

ments; the dorsals are one, two, or three in number, all

anacanthous; the scales are cycloid, small and soft.

Card-like or rasp-like patches of teeth cover the

jaws, front of the vomer, and occasionally the palatines.

The brancliiostegals are seven in number ; the air-
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bladder is large, is often indented, and contains a

vaso-gangliun, but like the air-bladders of the rest of

the order, it has no pneumatic tube. The stomach is

capacious, with a sac-like projection below tlio pylorus,

and the pancreatic caeca are numerous.

The genera are

—

Gadus; Gadiculus (Giiiclienot) ; Merlangtis;

3rei-luccLus; Lola; Motella; Brosmius; Brotula; Ateleopus

(Sclllegel); riiycis; Rnniceps; Bytliites (Re'mliarJt); IIo7na-

/r>/jo;«us (Girard) ; Xenocephalus; and Uraleptus.

The Cod-fish {Morrhua callarias) anciently called

Keeling, is an inhabitant of both sides of the North

sea from Greenland, Iceland, and the North Cape,

down to tl\e 35th parallel of latitude. It inhabits

considerable deptlis, varying from fifteen to eighty

fathoms, beyond whii'li, fishing by the line becomes

so laborious as to he practically useless, but between

thirty and sixty fathoms on certain banks it is most

productive. The great haunts of the fish are the

Dogger Bank, certain banks lying off Ireland and

the Hebrides, Fiskar Bank off LotTodcn on the Norway

coast, the Great Bank of Newfoundland, the Green

Bank, and others on the Atlantic coasts of British

America. Very recently a most productive fisherj'

has been discovered round Rockhall, an islet lying off

the west coast of Scotland.

When they deposit their spawn, the Cod are said

to emerge from the greater depths to banks rising

nearer to the surface, and the young fish remain in

the shallower water during the earlier stages of their

growth. The Cod fishery has doubtless been pro-

secuted in the North seas from the earliest times,

and must indeed have been coeval with the launching

of a sea-going boat. The Scandinavian Ohther in

his conversation with King Alfred about the year

890, incidentally mentions the residence of Finnic

fishermen on the coasts of Norway beyond the limits

of the then existing settlements of the Northmen, and

the Icelandic annals of the colonization of Greenland

and of the discovery of America in the tenth century

speak of the summer fisheries as yielding a supply of

food to the settlers. The Cod fishery of Western

Greenland is at the present day one of the chief stays

of the inhabitants. The importance of the Cod fishery

was recognized by England very early, but the Statute

of Herrings made in 13C0 in the reign of Edward III.

is the first act of Parliament in which there is a special

reference to this fish, contained in a clause giving

power to regulate the buying and selling of Stock-fish

of St. Botnlf. Another statute made in the same

year ordains that the price of Dogrjer-fish shall be

assessed at the beginning of the fair, and that no

Loych-fixh be chosen, only in three parts, that is to

say, Loh, Ling, and Cud. Instructions are also given

with respect to Orgci/s, " that is to say, fish greater

than Lob." Only masters of ships and fishermen by
profession were allowed to buy hooks and nets in

Norfolk ; and doggers and landships pertaining to

Blakency * were to discharge tlieir fish in that port

* Blakeney is still a fishing village, but of mnch less note
than formerly, havinj? ceased to be the resort of German
merchants. John de Baconthorpe, whose metaphysical learn-

ing made him the wonder of liis age, was cdncated in the
Carmelite monastery of Blakeney, and died in London in

1346.
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only, or on the adjoining coasts of Suytor, Wyneton,

Clay, Salthouse, Shiringhara, and Crowmcr. In the

reigns of later kings, the statutes regulating the sea-

fisheries are numerous.

Previous to the discovery of Newfoundland, the

British Cod fisheries wore established chiefly on the

Dogger Bank, off the Hebrides, and in the seas of

Iceland. The Danes complained to Henry VI. of the

irregularities committed by English fishermen at Ice-

land, and in the reign of Edward IV. tlie English were

excluded by treaty from the fishery there. In the

twenty-fifth year of Henry VIII. it was ordained tliat

only merchant adventurers to Iceland for Salt-fish,

Stock-fish, Ling, Haberdine, or Lob-fish, or doggermcn

or fishermen by profession, shall buy of these fish for

sale again at the fairs of Stnrbridge, St. Ives, or Ely

;

and in the third year of Edward VI. the admiral of

England was forbidden to tax merchants and fisher-

men adventuring and journeying to Iceland, New-

foimdland, or Ireland, for the getting of fish, under

pain of treble forfeiture.

The Cod fishery is carried on solely by lines and

hooks ; one very long kind of line called lulter, which

is used chiefly on the Cornish coast, is fui'nishcd with

hooks attached at regular distances by snoods, and

baited with Sand-launces or JIolluscs. This line,

when properly armed, is laid across the run of the

tide during slack water, and is anchored and buoyed.

The other kind is the hand line, depending from the

side of tlie vessel, so that the baited hook is kept about

a yard from the bottom, and two of these lines are

managed by each man. Much of the fish caught on

the British coasts is brought alive into the Thames;

and Yarrell states that a few years ago two hundred

and fifty well-boats engaged in supplying the London

market with Cod and Flat-fish, were manned by two

thousand fishermen, whose earnings needed to be

£140,000 before the capitalists who furnished the

boats and fishing gear received any dividend.

In the year 1854 the numbers of fish of the Cod and

Ling {Lota molva) kind taken in the Scottish fisheries

were tliree millions and a half, of which less than a

moiety were caught off the Shetland islands. The

weight of wholesome food thus extracted from the sea,

amounted to about five thousand five hundred tons

;

and so far from having any sensible effect on the

productiveness of the fishing banks, one pair of fish,

supposing all the eggs of the female to come to matu-

rity, would supply the annual waste thrice over, for

the number of eggs in a moderate sized Cod-fish has

been calculated at nine millions.*

Cod are cured in the Orkneys and Hebrides in the

manner described as follows by James Wilson :—The

fish are generally gutted before they are brought ashore.

As soon as they are landed, the spUUer with a large

knife lays them open from head to tail, and extracts

the upper half of the back-bone. He then hands them

over to the washer, who, with a brush and sea-water,

cleanses them from every particle of blood. Wlien

all the fish are split, washed, and allowed to drain, they

* Leuwenhoek reckoned nine million three hundred and

eighty-fonr thousand eggs in a cod-fish of middling size,

—

(Feiin. Zool.)
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are hanilcd to the saltcr, who places a bed of salt at

the bottom of a hirgc wooden vat, and over it a laj'er

of fish, and so on alternately, salt and fish, till the vat

is filled. Above all are laid heavy stones to keep the

fish beneath the pickle. After some days they are

taken out, well washed, brushed, and laid in small

heaps, called diimj^s, to drain. They are then spread

upon the sliingly beach slantingly, with the back under-

most, and exposed to the sun and air ; after alternate

clamping and exposure, they are built into larger heaps

called steeples, which are taken down and rebuilt several

times, on purpose tliat each fish may be subjected to

equal pressure. The complelion of this drj'ing process,

or piiiiiir/, as it is technically called, is indicated by a

white efllorescence, or hloom, appearing on the surface

of the fish, and then the whole are transported to a

dry cellar, lined with wood, where they are piled up

until shi]iped off to market. The Yorkshire curers,

who are thought to be the best, expedite the process of

drying by laying the fish on wooden bars raised three

feet above the ground, so as to allow a free current of

air to pass below them. Fish for the Spanish market

are required to be rather lightly salted, to have a pure

greenish colour and transparent aspect, and to be very

hard dried. Care must be taken that the fisli are

neither sun-burnt, blistered, nor scalded by being laid

on stones that are too much heated by the sun's

rays.

The same distinguished ichthyologist gives the fol-

lowing account of the Newfoundland fishery :—Each
fisherman has a stout line of sixty or seventy fathoms'

length, to which is attached a lead of five pounds. From
this proceeds the j'cnnant, a cord three feet long, hav-

ing a copper swivel at its end, that supports the middle

of the craft. Tlie cord bearing this latter ajipellation

is two and a half feet in length, is stifl'ened by three

strips of whalebone, and has at each of its extremities

a smaller swivel, to which the fjai(rjing of the hook is

attached, the whalebone serving to keep the hooks a

foot apart being so named. The men arrange them-

selves on the windward side of the deck, with the hooks

ready baited, throw over their leads and reel out their

lines, till the lead rests on the bottom. It is then drawn
up, so far that the hook shall touch the bottom with

the downward pitch of the vessel. The fish on taking

the bait gives a slight jerk, to which the fisherman

replies by a sudden pidl so as to fasten the hook in the

fish's month, and then standing back, hauls in the line,

band over hand, till the fish is landed on the deck. It

is then unhooked, and thrown into a square bos called

a lid ; and the hooks being baited afresh, are hove over

again. Early in the season, clams are the bait used,

and are mostly taken from the stomachs of Cod already

caught; afterwards lobsters, then herrinrj and scind-

launce ; and in June, ccipelan are resorted to; herring

coming into use again in August. While the line is

descending, the fisherman picks up the Cod that he

has caught and cuts out its tongue. Towards night

the fish are counted out from each man's kid, and
thrown into a large receptacle near the main batch,

called the dressing kid. Each fisherman keeps his

own account, and reports to the skipper, who enters

tlie several catches in the logbook. The dressing gang

consist of a throater, a lieader, a splitter, and a Salter.

The three first, operating as indicated by their names,

reduce the fish to the shape in wliich they come to

market ; and the Salter, stationed in the hold, builds

them up in alternate Icenches, or layers of salt and fish.

The decks are then washed down, and the vessel

anchored and made snug for the night.

The voyage of John Cabot in 1497 led to the modern

fishery on the banks of Newfoundland; and the most

authentic notice of that voyage, taken by Hakln3't from

Cabot's map cut by Clement Adams, reports that

" especially there is great abundance of that kind of

fish which the savages call Bacctdaos "—a name of

Basque origin, by which, with little change, the Spa-

niards designate the Cod to this day. Ramusio in his

third volume, published in 15G5, says with the enchant-

ment lent to his view by distance, that the Baceliahtos

are in such quantities on the coast of Newfoundland,

as at time? not to leave room for a carvel to pass ! and

that the Bretons and Normans call these fish Molce,

and go every year to derive gi'cat profit from the

fishery. The voj'age of Verazzano in 1524 led to the

subjects of France engaging in this fishery ; and at

first the Bretons seem to have sent more vessels to

Newfoundland than the English. In 1578, according

to Mr. Anthonie Parkhurst, in a letter published by

Hakluyt, there were one hundred sail of Spaniards,

fifty rortiignose ships, and of French and Bretons one

hundred and fifty sail of small tonnage, engaged in the

Newfoundland Cod-fisherj', the English still being in

inferior numbers, but lording it over the strangers who
came into their neighbonihood, causing them to fish

for them and to supply salt, in return fur protection

they afibrdcd against pirates. In the present day, six

thousand ships of all nations are calculated to be

employed in Cod-fishing, and the produce is supposed

to amount to thirty-six millions of fish prepared in

various manners, the whole of which immense quantity

would be replaced by the eggs of four fish coming to

maturity, according to the estimate made above. M.

Valenciennes says that France now emploj's twelve

thousand seamen in four hundred vessels in taking

Cod. The fishery of the United States must find occu-

pation for a much greater number of seamen, and

Newfoundland is a great nursery for our own navy,

wdiich was valued so much even in days of compulsory

service, that the fishermen while engaged in their

occupation were protected from impressment.

The Haddock {Murrlnia (crjlcjiiais) is finer on the

Scottish coasts than in the southern parts of England,

and is consumed in large quantities in Edinburgh,

Glasgow, and other important towns. Dried in a

peculiar way at Findhorn, it becomes the "Finnan

Haddie," which is a northern delicacy, and is exported

to London, but deteriorates greatly if kept beyond a

very few days. Dried more perfectly, so as to keep

longer, it is called " Speldron," a much inferior article

to the other. The Finnan, Bnckie, and Bervie smoked

Haddocks, are the most prized. The Bib (Morrliiia

iusca), and Whiting {l\Ierlmigui vulgaris), are smaller

but good fish, brought in great numbers to market

during the season. They are used only in the fresh

state. The Coal-fish [Merlangus carhonariiis) visits
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the surface more frequently than most other Gadoids,

and is often taken by a bait towed after a vessel which

is making some way through tlio water. The young

Coal-fish, under the various local names of Sillock,

Piltock, Kuth, Harbin, Cuddon, Seth, and Ley, afford

excellent sport to the angler, as they leap eagerly to

a wliite feather, and may be caught

as fast as the line can be thrown.

The Lythe, or Pollack {Merlangus

pollachius), the Hake {Merliiccius

vuhjaris), the Ling [Lota molva),

and the Torsk {Drosmius vulr/aris),

are also good fish, the last named
being most abundant among the

Zetland Isles; and the Hake and

Ling on the Cornish coasts. Several

otlier members of the family, of

smaller size and less value, inhabit

the British seas. The Burbot {Lota

vidrjaris), which is found in a few

English rivers, is the only Euro-

pean fresh-water species. In the

temperate and colder jiarts of the

southern hemisphere, there are also

various representatives of the family.

In Rupert's Land a very nutritious

bread is made of the eggs of a

Burbot mixed with a little wheatcn

F.MiiLY v.—MACROURIDS.

This family is composed of a single genus of fishes,

Mticrourus of Bloch, or Lcpidoleprus of Risso, and

belongs, like the Gadoids, to the Tlioracic sub-order

of Anacanths. By many the genus is annexed to the

Gadoids, instead of being made the type of a separate

family, to which distinction, however, its peculiar

dermal skeleton seems to give it a strong claim. Species

exist in the Greenland and Norwegian seas, in the

Mediterranean, and on the coasts of Australia, but

none have been detected in the British Channel, per-

liaps from their being inhabitants of deep water beyond

the action of trawl nets. They seldom exceed a foot

in length. They have the turbinals or nostril-bones

largely developed, so as to form, by the apposition of

their vertical plates, a mesial crest on tlie snout,

which is flanked on each side by a wing-like lateral

process. These bones, in conjunction with the broad

reverted pre-orbitar plates, support an acute snout.

The body is highest and fullest in the pectoral region,

and is compressed posteriorly, tailoring gradually into

the thin acute pointed tail, at whose tip the broad

anal and long second dorsal unite, without any separate

caudal being interposed. Teeth villiform ; mouth
inferior, behind the projecting snout, with a barbel

on the chin. The premaxillarios border the anterior

half of the mouth, and are protractile directly down-

ward?, their long pedicels moving in the vault of the

turbinals. The scales are armed on their discs with

acute spines, and the head is encased in bones with

scaly and muoiferous surfaces. The Branchiostegals

are six.

Family VI.—PLEURONECTIDS. (Flat-Fisiies.)

Plate G, figs. 31, 32, 33.

This family is distinguished among vertcbrals by a

want of symmetry— the two sides behig not only dis-

r«rj^#^"^^'

Polar Floimder (I'leuroncctes glaciali^.)

similar in colour, but having the lateral fins differently

developed, and the bones of the base of the skull and

face so twisted that the two eyes are placed one over

the other on the coloured side of the fish. On this

account Prince Charles Bonaparte named the family

Ilcterosomata (diverse sides), and it had previously

been denominated Pleuronectidie, or " Swimmers on

the side." In these fishes the body is very greatly

compressed, so that both the ventral and dorsal edges

are acute, and the sides are circumscribed in the forms

of round, oval, ovate, or elliptical discs, the paler side

being beneath in the usual position of the fish when

swimming, and simulating the belly. The dorsal fin

edges the whole back, and in some genera runs for-

ward over the forehead to the nostrils, tlie anal fringitig

the ventral edge in the same manner. Sometimes

these two fins unite at the point of the tail ; in other

species they t;dl short of the end of the back-bone, and

a good-sized caudal is interposed. Branchiostegals,

six. No air-bladder. There is no want of symmetry

in the spinal column posterior to the scapulo-coracoid

arch ; the interneural and interhtemal spines are in

pairs, each pair supporting one dermo-neural, or dermo-

hcemal spine.

The genera arc Plalessa (Plaice, Fluke, Flounder); irijyjio-

fflossits (lloUbut); Pscltii Cfurbot, Brill); Zem/nplenis (Top-

knot); .S'ofcra (Sole); }r,mocliir; Athirus; Pliii/usiii ; Paralk-lhi/i

(Gii-ard); Plalidilhjs (^Uirard); Plcurcmichthys (Girard); Vara-

phrys (Gh-ard); aud PaettidUlnjs (Girard).

The Flounder family, or Plouroncctids, are of much

importance in the fish-diet of England, France, and

Germany, as they keep longer after death than other

fish, and can therefore be safely transported to a

greater distance inland. In certain districts of Eng-
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land that still lie at a distance from the railways as

well as from the coast, Soles are almost the only

marine fish that can be procured. The Flounders and

Soles come into shallow water ; and on the flat sands

of the Solway Firth are often taken by the women and

children wading over the sank-banks, who, when the

fish is felt under the naked foot, press it down until

it can be grasped behind the head, and transferred to

a basket. Greater quantities are captured in weirs or

trawl nets ; and the Turbot and Ilolibut which inh.abit

deeper water, are mostly taken by lines and hooks

baited with herrings, pilchards, smelts, lob-worms,

molluscs, &c.

THE TUKBOT {Pscfta maxima, or Passer of Valen-

ciennes) is the most highly esteemed for the table of

this family of fishes, and boars a high price in the Lon-

don market, as being, while it is in season, indispen-

sable at all formal dinner parties. Not only are great

numbers of British fishermen employed in procuring

this coveted article of luxury, but recourse is had to

the industry of other nations for a sufficient supply

to our markets. Yarrell infomis us that the Dutch
receive annually £80,000 for turbots carried to the

London market; and the Norwegians £15,000 for

lobsters, to make sauce to them. Turbot fisheries are

pursued on the coasts of Scandinavia, nollaud, France,

and Britain. Those which are caught in rocky places

are supposed to have the firmest flesh and the finest

flavour.

The mode of taking Turbots by the Scarborough

fishermen is described as foUows by Pennant :—Each
person is provided with three lines, which are coiled

on a flat oblong piece of wicker-work, the hooks being

baited and placed regularly in the centre of the coil.

Fourteen score of hooks are attached, six feet two
inches apart, to each line, by sneads of twisted horse-

hair twenty-seven inches in length. In fishing there

are three men to each coble, and, consequently, nine

lines, which being joined together end by end, roach

nearly three miles, and bear two thousand five hundred

and twenty hooks. A buoy and anchor are fastened

to each li[ie, and the whole series is placed at low

water across the current of flood and ebb. The best

baits are herrings and lampreys—the latter being

brought in the winter-time from Tadcaster. Small

shell-molluscs put on the hook alive, are also favourite

baits ; and the Turbot will not take a bait cut from a

fish that has been above twelve hours out of the sea.

The lines are shot and hauled at every turn of tide
;

and some fishermen shoot one set of lines while they
are taking up the other.

THE HOLIBUT {Uippoghssus vulgaris) is the largest

fish of the family, and has been taken on the Scottish

coast weigliing three hundredweight. It is often sold

in our markets under the name of Turbot, but is of

inferior quality to that fish. It is very voracious, and
devours cod, skates, and crustaceans, attacking even
large fish and biting pieces out of them. The Ilolibut

is sold fresh, cut in slices ; and on the Norway coast

the slices are salted Uke herrings, or, after being

slightly salted and rolled, are hung up in the shade and
dried. A dis^tiiiction is made of three dilTerent portions

of the prepared fish— viz., the fins, which are named

in Danish raff; the fat slices, which are called rackei

;

and the lean ones skarejiog. The Holibut was called

Ht'lgar fislar in the old Norse language ; and its

English denomination has a siunlar meaning of Holy

flounder

—

hut or hot being the Dutch for Flounder. The
Hdgar fiskar is mentioned in the Icelandic annals as

having been procured abundantly on the coast of Massa-

chusetts by the Greenlandio discoverers of America in

the eleventh century. In the following list of fishes,

taken by Havelock the Dane, the Turbot, the Flounder,

and the Sole are included :

—

** Mani god iish ther inne he tok,

Both witli neth and witli hok.
He tok the stiinjiun aud the qual;

And the turbut and hix withal

;

He tok the sele and the hwel

;

Kellng lie tok, aud tuniberel;

Hermg aud the maTxrel
;

The biitte^ the schidle, the tJiornbaJce

:

God pauiers did he make." *

Family VII.—ECIIENEIDANS, or SIIIP-

STAYEKS.

Puppis retinct in mcdiis Echeneis aquis.

—

{Lucimi, p. 675.)

The position of this family has not been satisfac-

torily ascertained. Some ichthyologists considering the

cephalic disc to be a modified spinous dorsal, have

ranged the Echeneidans with the Squamipennes or the

Scombrids. We prefer placing the group provision-

ally among the Anacanths. The members of the

family are included in the single genus Echeneis, a

Greek appellation, which is translated liemora by

Pliny ; and are remarkable and peculiar in having the

perfectly fiat top of the head occupied by an adliesive

organ, by means of which the Remora attaches itself

strongly to other fishes, or to rocks or ships' bottoms.

The adhesive disc is formed of pairs of transverse

ridges or plaits, edged with short slender bristles. As
to general form, the Echeneidans are longish, and taper

towards the caudal fin, without keel or crests on the

tail. The head is the widest part ; and the mouth,

which is small or of moderate size, is cleft horizontall}'.

Villiform bands of teeth arm the jaws ; and the vomer

and tongue are likewise rough. Branchiostegals seven

or eight in number. Skin smooth to the touch, but

containing minute imbedded scales. Stomach large,

with a bag-like projection, followed by a short, wide

intestine, and a moderate number of pyloric casca. The
air-bladder is absent.

The Picmora swims awkwardly ; and owing to its

convex throat, and flat head and nape, has the as])ect

of a fish with the belly uppermost. Its disagreeable

appearance prevents it from being often used for food;

but sailors sometimes eat it, and it is not poisonous.

Seemingly it prefers being transported from place to

place on ships' bottoms, or the bodies of sharks, to

swimming far by its own exertions ;
and in the warmer

parts of the ocean it avails itself of that mode of ges-

tation in bands of nine or ten, or more individuals.

* From Notes and Queries. Second series, vi., 317.

—

Qiud
and hwcl, grampus, or porpoise; Lfix, salmon ; Sele, seal ; Kduig,

cod-fish; Tuniberel (?), Tumlure, porpoise (?) ; iJuMe, flounder

;

aud Schidle, sole.
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When one of the sharks to which a Remora is clinging

is cauglit by a hook, and is pulled out of the water, the

little parasite drops off, and makes for the bottom of

the ship. As long as a ship remains within the tropics,

numbers of Remorce cling to its bottom, whether tliat

be coppered or not, whence they dart off occasionally

to pick up any morsels of greasy or farinaceous matter

that may be thrown overboard, returning again rapidly

to their anchorage.

Commerson relates that in the Mozambique a species

of Remora is employed to catch turtles. A ring with

a long cord attached to it is fixed on the tail of the

fish, which is carried out to sea in a bucketful of salt

water. As soon as a turtle is perceived asleep on the

surface, the fishermen paddle towards it very gently,

until they come sufiiciently near, when they throw

out the Remora, which makes for the dormant turtle

with speed, and fastens on it so strongly that both

can be drawn to the boat and secured.

That a large scull of Remorse sticking to a ship will

impair her sailing, much as a bottom foul with barna-

cles is known to do, can scarcely be doubted ; but tlie

Greeks, and after them the Romans, believed with a

love of the marvellous inherent to imperfect knowledge,

that a single Remora could stop a ship of the largest

size ; and I'liny, quoting Trebius Niger as his authority,

tells us that one not exceeding a foot in length, and of

the thickness of five fingers, had that power. Even
when preserved in salt, the dead fish was supposed to

retain the power of sucking up gold from deep wells.

One of these fishes was said to have stayed Anthony's
galley in the fight of Actium, allowing Cicsar to obt.dn

the advantage in the onset; and when Caligula was
returning from Astura to Antium, his ship alone of a

fleet of five-banked vessels of war was stopped in spite

of the strenuous exertions of eighty row'crs to urge it

on. On searching for the cause, a Rc'mora was found

sticking to the rudder, which being brought to the

emperor, he was very indignant that a thing like a

slug should be able to arrest his noble ship. It was

taken in his case for a presage of death, for on arriving

at Rome he was slain by his soldiers. I'liny, who
relates these stories, moralizes on the vanity of man,

whose magnificent war-ships, lofty naval bulwarks,

with brazen prows and poops, can be overcome and
held by the might of a little fish only half a foot long.

He seeuis never to have seen the fish of which he thus

speaks, but quotes Mutianus, who describes it as being

a mollusc, and reports that it detained the ship ordered

by Periander to convey a party of noble Corinthian

youths to be mutilated by the tyrant of Sicily. It

was also thouglit to bo able to delay lawsuits.

Order III.—PIIARYNGOGNATHS.

In this order tlie internal skeleton owes its hardness to

the osteoid substance of Kolliker, which is cartilage

penetrated by earthy matter, but destitute of true bone

corpuscles. The swim-bladder is shut, having no

jineumatic tube ; there is only a single gill-opening on

each side ; the heart and arterial bulb are formed as in

the true fishes generally ; and the order has for its

distinctive character the union of the right and left

under-pliar}Tigeals into one bone. This the term

Pharijtifjognathi (Pharyngeal jaws) is meant to denote.

In some members of the order the scales are cycloid,

in others ctenoid ; some have thoracic ventrals, and
others abdominals.

Family I.—SCOMBERLUCEDS.—(Plate 5, fig. 25.)

So we have translated the scientific name of this

fiimily, Scumbcresocida; as being a somewhat shorter

word than Mackerel Pikes.* The technical character

of the family is deduced from the form of the jaws, the

maxillaries being coaleseent with, or adherent to the

premaxillaries, at the corner of the mouth. The fins

have no spinous rays, and this family has therefore

been reckoned as constituting a sub-order of Malacop-

terygian Pharj-ngognaths. They are for the most

part thin and often slender fishes, whoso delicate bluish

scales, combined in some instances with detached or

spurious fiulets on the tail, give them somewhat of a

Luce is an archaic came for a pike.

mackerel aspect. Some have a long pike-like bill,

well furnished with teeth.

The genera are

—

Belone ; Scomhcresox, or Sayris, which have

loii^ hills; Hemiramphis^ whose iiiandihle is long and the U])[H-r

jjiw ahbreviated ; ExocistitSf with no peculiarity in the snout,

but with pectorals large enough to sustain the fish in a short

flight through the air.

As a general rule the Scomberluceds have large,

closed air bladders ; but some species of Scomberesux

want this viscus, though others have it ; and the same

thing occurs in the Mackerels (Scomber). The Balla-

haw [Hemiramplius) is remarkable for its cellularly

reticulated air-bladder. Fanclax inh.abils the ponds

and paddy-fields of Bengal. The British seas nourisli

the Gar-fish {Belone vulyarix), and the Mackcrel-gar-

rick or Skipper {Scomberesox canqwi) ; also one kind

of Flying-fisli [Exocwlus crolam), and perhaps a second

kind. Considerable quantities of Gar-fish are eaten

by the working classes in London and in the seaports,

but many people are afraid of them because their

bones have a bright green colour. This tint, however,

is produced by an oil, and not by any noxious ingre-

dient. The gambols of the Skippers on tiie surface oi

the water aUbrd amusement to the residents on the

Cornish coasts.

The Flying-fish visit our seas in comparatively small

sculls; but in the warmer districts of tlie ocean they

exist in extraordinary numbers, and are never-failing

objects of contemplation and speculation to navigators

crossing the tropics. Multitudes are taken in the
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West Indies ; and in Barbadoes they constitute an

important part of tlio negro diet. Two thousand people

of tliat island are estimated to live by the fisheries, and

at Bridgetown tifty boats may be seen coming in of a

morning, each, when fully charged, carrying three tons

of fish. The fishery is carried on at some distance

from the shore, during the night, with hoop nets baited

with pounded fish. The Flying-fish are gutted and

cleaned as they are caught. Thus prepared they keep

over the day, having in that respect the advantage

over most of the fish of the Caribbean seas. Some
method of preserving the freshness and firmness of

fish caught near the equator, and keeping them from

becoming tainted before they can take the salt, is

needed, before the very productive fisheries of hot cli-

mates can be of tlie economic value to which they

miglit be raised. Weak sulphureous or pyroligueous

acids might, j)erhaps, be used to advantage ; and the

skill of chemists could not be better directed than in

seeking for some cheaper and more ofi'ectivo material.

So much has been written eloquently on the flight of

flying-fish by the lamented Humboldt, and other scien-

tific voyagers, that we shall not enter on the subject

here.

Family II.—CIIROMIDANS {Chromidlda:).

The Chronddcs of Miiller have an interrupted lateral

line, villiform teeth, a single dorsal, and only one nos-

tril or opening to each pituitary sac. They are short,

moderately compressed, symmetrical fishes, with large

ctenoid scales, spinous rays in front of the dorsal and
anal, and scaly integument enveloping the bases of

these fins. The ventrals have a spine in front of the

five soft rays, and are situated behind the pectorals.

The stomach is ca?cal, and the pancreatic cffica are

few in number. The family belongs to the sub-order

of Acanthopterygian Pharyngognaths, and is made up
of the following genera :

—

Chromis, inhabiting the Nile ; Sarotheroden (Riippcll), fre-

quenting the Biglit of Benin ; and Acara, Chtclobraiuhus,
Ci-eiiici/clila, Gcn/i/i(igus, Ileros, all Brazilian genera, described
by Meckel ; also Ci/cla (Blocb) from Surinam.

The Bolti (Chromis nilotica) is said to be the best

fish in the Nile. It is compressed, with a sub-orbicular

profile. A Crenkychla of the fresh waters of the island

of Trinidad is known locally by the name of Le Brochet
or Pike. Hallrjenes, is a chromidan genus recently

characterized by Dr. Gunther.

Family III.—CTENOLABROIDS (Plate 5, fig. 26).

Tliis family, named by some Pumacentridcc, is com-
posed of oval or oblong fishes, with the head forming
part of the general elliptic profile. The scales are

large and ctenoid, and the general aspect is neat, conr-

pact, and peculiar, so that the family is readily recog-
nizable by tliose who have seen a few species. The
dorsal and anal are placed on tlie posterior curves of

the oval profile, and are supported in front by spinous

rays. The naked part of the tail intervening between
the three vertical fins is short and moderately high.

There is only a single nostril to each pituitary sac, as

in the Chromidans, and the closed air-bladder is with-

out appendages. The ovisac opens externally by a

tube that issues behind the vent. There are no caverns

in the outer walls of the cranium, as in the Sciajnoids

;

between which and the Ctenolabroids there is some

resemblance in form.

The genera arc

—

Coprodon (Seblegel) ; Amphiprion; Prem-

lias; PomacetUnis ; Prlstotls (KUppell); Da^cfjllus ; Glyphtao-

dun ; Eirophis ; and Jlcliuses.

They are inhabitants of the warmer districts of the

ocean, are of small size, do not assemble in sculls, and

are not the objects of any special fishery.

Family IV.—CYCLOLABROIDS {Ci/clokd>ridic).

Plate 6, figs. 27, 28.

In this family cycloid scales are associated with sjiin

ous (in-rays, a combination which iiupairs the exactness

of the distinctive characters which Agassiz had at first

assigned to his ctenoid and cycloid orders. Systemat-

ists have always met with similar impediments to their

grouping animals by one or two peouharities of struc-

ture. The members of tlie family are more or less

compressed scaly fishes, with an oval, elliptical, or

oblong profile, and generally with a parallel-sided naked

part of the tail intervening between the vertical fins.

The ventrals are thoracic, with one spine and five

branching rays. The dorsal is single, with anterior

spinous rays, which have frequently membranous pro-

cesses behind their tips; and there is always a distinct

well-developed caudal. The lateral line is either con-

tinuous or interrupted. The jaws are covered by fleshy

lips, and their dentition varies with the genera, being

villil'orm, or subulate, or conical, and in one group incor-

porated witli the bones so as to form horseshoe-shaped

jaws, which have been compared to the bill of a parrot.

The palate is smooth, without teeth, and there is one

pharyngeal bone below and two above, which are armed
sometimes with cylindrical teeth having flat cusps,

sometimes with lamellated plates, sometimes with flat

teeth simulating mosaic, and sometimes the pharyngeal

teeth are card-like. The air-bladder is simple and

closed, as in the rest of the order. There are no pan-

creatic coeca, and the eggs are discharged through a

tube which opens behind the vent.

The genera are

—

Lahnts; Cosai/phvs; Crenihihvus ; Cteno-

lah'us; Acantliohbrus ; Coricus ; Clepticus ; Lachnohimus
;

TatUof/a; Kojilarchits (^Ka'fp) ; Malacanthis ; Cheilio; Malaj)-

tents; Julis; Chterops (Riippell); Anampses ; Gomphosus;
XyrichtJnjs; Novacula ; ChcUin-us; Cirrkilabrus (Schlegel)

;

Epibulus; Scants; CuUt/odon; and Odtix.

In Xijridithys and Novacida some of the front rays

of the dorsal are detached forwards, forming, as it were,

two dorsals. The British species are the Wrasse-

conner [Lahrus herrjylta) ; the Comber Wrasse (Labnis

comber); the Cook or Red Wrasse {Lahrus mixtus); the

Corkv/mg {Crenilahnis mclops)\ the Corkling (Ccch/-

lalrus jjusdbis); Goldfinny {Cicnolabrusrupcstris); the

Scale-rayed Wrasse {Acantholabriis couchii); the Sea-

wife [Acantltolahrus yarreUli) ; the Kock-cook [Acan-

tholalrus exoUtus) ; and the Rainbow AVrasse {Julis

Mediterranea) . Some of these species are plentiful
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oil our coasts, but none are in much request for the

table. They abound on the Cornish shores, and at

some seasons are shipped in quantities for consumption

by the poor of the eastern districts. As they are com-
mon fish in the Mediterranean, tliey must have been

well known to the ancients ; but, from the want of

precise descriptions, few of the species named by the

liomans can be recognized with any degree of certainty,

thougli some of the generic names have been bor-

rowed from ancient writers. The Turdits and Mcrula
ai'o supposed to have been Lnhri. Some Crenilahri

are so brilliant that they are called in Rome at the

present time Piipaffdli, or Parrakeots. Our fishermen,

probably from their gay dress, also name several of the

family Maids or Wives ; sometimes Old Wives. The
Tautog or Black-fisli of New-York {Tautoga nigra)

is much esteemed, and fetches a high price in the

market. It is fed and f;itted in preserves. During

the winter it refuses to eat, but regains its appetite as

the weather becomes warmer in the spring. Later in

the season the Tautog procures its food so easily that

it does not take the fishermen's hook readily. These

habits are expressed by the following lines :^

" When chestnut lefives are as bij^ as thumb-nail,
Then bite Black-iish without fail

;

But when chestnut leaves are as long as a span,
Then catch Black-fish if you can."

The fishing for Black-fish is, according to Mitchill

from whofn those particulars are borrowed, a favourite

Now York pastime.

The Epihuhis insidUitor has very protractile jaws,

which it suddenly thrusts out to seize any unwary
insect that comes within their reach. The slyness

with which it preys on the insect race has obtained for

it from the Dutch of the Moluccas the appellation of

Dcdricger, or " the deceiver," while the Malays call it

Big-mouth.

The term Scarus is considered by Cuvier to be cor-

rectly used in modern ichthyology to designate the

genus to which the celebrated Scurtis of the ancients

belonged. This fish was said to utter sounds, to have

great skill in avoiding nets, and if any of its associates

were inclosed, knew how to deliver them by gnaw-
ing the meshes. Aristotle adduces some reasons for

iielieving that the Scarus ruminates, and that it is

the only fish that does so. Pliny repeats tlie saying

without hesitation, and adds that therefore it is the

chief of fishes; and Ovid, Oppian, and others, have

sung its praises in verse. Moreover, Seleucus asserts

it to be the only fish that ever sleeps; and ^-Elian says

that it is of all fishes the most strongly inflamed with

love of its kind. Pliny assigns to it the Carpathian

sea as its proper habituation, affirming that voluntaril}'

it never passes the southern cape of the Troad; and

Horace speaks of it as being driven into the Adriatic

only by winter storms. According to Colnmella, it

had not even at a later time passed to the westward of

Faro di Messina. In the days of the Emperor Claudius,

however, Optatus Elipertius brouglit some of these fish

from the Troad, and turned them loose near the moutli

of the Tiber. During five years all tliat were taken

in nets were returned to tlie sea, after v?hich they
became abundant on the Italian shores. The pains

that Elipertius took to bring a supply of this fish within

reach of the Roman epicures, was justified by the great

value sot upon it. Martial speaks of the intestinal fat

of a sea-fed Scarus as most excellent ; and Xenocrates

tells us that the viscera of a Scarus newly brought from

the sea, and not kept in a vivarium, are most agreeable.

The liver was in high estimation, and formed, along

with the melts of murries, the brains of peacocks and

pheasants, and the tongues of flamingoes, the dish

named by Vitellius, " the shield of Minerva." So care-

ful were Roman dinner-givers to have this fish per-

fectly fresh, that, according to Petronius, the custom

was to present it alive to the guests before it was con-

signed to the cook. Its flesh was considered to be

tender, savoury, and easy of digestion. The Scarus

Crclensis is even in the present day esteemed as a

most delicate fish by the inhabitants of Asia Minor;

but it is said to bo taken with difficulty, and only by
highly-skiUed fishermen.

F.\MiLY v.—EMBIOTOCIDS.

The Eiuhiotocidce of Agassiz, or Ilolconoti, are of a

compressed oval shape, are clothed with middle-sized

cycloid scales, and their opercular pieces are witliout

spines or serratures. The branchiostegals are six in

number, the lips are moderately thick, and the orifice

of the mouth is formed above by the premaxillaries

—

the maxillaries being excluded. Both these bones are

somewhat protractile, and support teeth, as do also the

mandible and pharyngeals—the vomer and palatines

being smooth. A stripe of integuments along the base

of the dorsal fin on each side is destitute of scales.

The fronts of the dorsal and anal are supported by

spines, and there is a spine and five branching rays

in the venlrals. The family name has reference to

the development of the young in a manner which

Agassiz considers to be analogous to that of the

kangaroos.

Tlie gener.a arc

—

Emhiotoca ; UoIcMiotus (Agass. in Troscli.

Archiv. fiir Naturg., 18.')4, and Sillini. Jonrn. of Sc, 18.53);

Plianerodiyji (Girard); Dainalic/tllii/s (Gircinl) ; Abcona (Girard);

Rnchochilus (Girard) ; Ilet/stcrocarpus (Gii'ard) ; Eimichthys

(Gii"ard); and Amphlstichits,

Order IV.-ACANTnOPTERES.

MiJLLKR's Acanllioj^lcri include the greater part of the

Acanthoptcrygians of Linn;cus (certain I'baryngo-

gnaths and some other groups of soft-finned fishes

being excluded). In this order the internal skeleton

is indurated, but none of them, except the Tunnies,

develop true bone-corpuscles in their hard parts—the
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bone they form being merely tlie substance called

"osteoid" by Kullikor. The dermal or exo-skelcton

exists generally in form of ctenoid scales, though some

Acanthopteres have cycloid scales, and some are desti-

tute of scales. The ventrals are situated in the great

majority of the order on the thorax, and have a spine

in front. The first dorsal, or when that fin is solitary,

its anterior rays and the front rays of the anal, are

spinous. In many, spinous angles or processes are

developed on the cranial or opercular bones, there being

a considerable variety of defensive armour exhibited

by dilTorent members of the order. Normally the

number of branching or jointed rays in the ventrals are

five, but there are many exceptions, and some families

want ventrals The swim-bladder when present is

closed. All the fishes of this order have a single giU-

opening on each side, generally four pairs of double-

ranked gills with free tips, and but one pair of valves

at the root of the arterial bulb, guarding the ventriculo-

arterial orifice, and no spiral rows of valves in the inte-

rior of the bulb. The maxillary bone lies behind the

extremity of the premaxillary, and does not constitute

any part of tlie upper border of the mouth.

The first sub-order of Acanthopteres has most gone-

rally ctenoid scales, there being only a few exceptions

in which the scales are small, tender, and cycloid ; but

the other parts of their structure agreeing closely with

the ctenoid genera, it has not been thought expedient

to separate them. On the limits of the sub-order,

genera and species destitute of scales occur.

SuB-OKDER I.—CTENOID ACANTHOPTERES.

Family I.—PSEUDOCHROMIDS {Pacxuh-

chromidw).

The members of this group are scaly Acanthopteres,

with a long dorsal fin, preceded by a few spines either

in a detached fin, or joined to the soft rays by mem-

brane. Their lateral line is interrupted; the check is

not cuirassed by the second sub-orbitar, and there are

no sharp serratures or spines on the opercidar bones.

Branchiostegals six.

The family includes the following gonera

—

Cichlops ; PseJi'

dochromis ; Fseudoplesiops (Bleuker) ; Notoiheuia (KicharJson).

Fig 30.

Leather-headed Notothen (Nototheuia coriiceps).

Notothcnia is a genus of the high southern latitudes,

discovered on the antarctic voyage of Admiral Sir

James Clark Ross.

Family II.—URANOSCOPIANS, or SKY-
GAZERS.— (Plate 7, fig. 35.)

This family group, equivalent to the Trachinidw of

P>onapartc, consists of fishes whose ventrals of one
spine and five soft rays are situated before the pectorals,

or close behind them, and which have either a naked
skin, or scales of cycloid structure. The vent is gene-
rally before the middle of the fish, so that the tail

exceeds the body in length. The caudal is distinct

from the other vertical fins, and the spinous dorsal is

usually abbreviated, and sometimes absent. A pro-

jection of the mandible in some genera gives a vertical

aspect to the orifice of the mouth, which is always

terminal, and is bordered above its angles by tlie pre-

maxillaries to the exclusion of the maxillaries. No
sharp points or serratures exist on the sub-orbitar or

preopercular pieces, but in some cases a strong spine

issues from the surface of the operculum or from the

shoulder-bone. The branchiostegals generally number
six or seven ; more rarely five. Occasionally the

cavity of the abdomen is prolonged past the vent into
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tlie substance of tlie tail, compensating for tlie shortness

of tlie body. The stomach is CKoal ; and there are

from three to twelve pancreatic caeca, tliese organs

being absent in one genus only. In many members of

the fiimily the tips of the rays of one or more fins are

enveloped in thick, sensitive membrane.

Tlie geiiei-a are

—

Trachimis ; Percis ; Aphriles ; SiUago ;

Eleginus ; Epicopus (Giiichenot) ; Percophis ; Buvic/Mi/s ;

Trichodon ; IJclerosliclms (Girard) ; Gadopsis (liicliardsun)

;

Uraiwscopus ; Aijnus (Giintlier) ; Aiiema (iJ.) ; Kallielosloma

(i(L) ; Li:j>tuscopus (\d.) ; Pinyulpes ; aai Ladlus.

Two species of Weevers {Trachinus) represent the

family in the British seas. They are littoral fishes,

frequenting flat, sandy coasts, and are capable of

irillioting dangerous punctured wounds with their very

sharp spines, which are vulgarly accounted to be

venomous. Their Latin generic name is derived from

the Italian Trascina, a corruption of Dracana, mean-

ing a dragon ; and their English ono comes from the

Anglo-Saxon Wivcre, a serpent or wyvern.

Family III.—SCLEUOGENIDS {SckrogcniJcv).

Plate 7, figs. 36, 37.

This group of fishes was characterized by Cuvier as

consisting of fishes whose second sub-orbitar deflects

fi-om the inverted arch of the other sub-orbitars, to

cross the cheek and aliut against the hollow curve of

the preoperculum. In the Gurnards this second sub-

orbitar expands over the whole cheek, whence Cuvier

named the group Jones Cuirassee-i a term which has

had many Latin translations, as, Cataphradi, Caia-

phracloridic, Sderopareii, Bucccclorioalce, and in

English, Mailed cheeks.

The forms of the Sclerogenids are exceedingly

variable, some of them being grotes'jue or even

hideous, and thence receiNang such names as Devil-

fishes ; others are not less remarkable for elegance of

form, and the splendour and beauty of their colouis.

Several of the genera have fewer than five rays in

their ventrals, a departure from the normal number
among the Acanthopteres. Many are fringed with

cutaneous tags or filaments on the head, body, or fins;

and some genera of bottom -feeders have their inferior

pectoral rays detached and resembling fingers, to serve

as organs of touch. In some the scales are cycloid,

in others spiniferous, and some Gurnards are clolhed

with a mixture of cycloid and spinous scales ; but

many of the genera have well-ujarked ctenoid scales.

Tlie genera are

—

Trigla ; Lepidotritjla (Giinther) ; Prlonotus ;

Bembrus ; Monocentris ; Plalycephdus ; PolycauUs (Guntlier)
;

Ptyonoius i\i.^ \ Arledius Qiii,')\ Ilem'dcpidotus ; Trighps (J\v\n-

hardt); Icdus (Krnyer); Ceniriderinlchihys (Ricliardson, or

Truchidermis, Hcc-kcl); CoUus; Phobelor (Kroyer); Scorpenich-

r/»/s(Giiaid); A'(iiHiclitliys(ii.y, Podalinis {Rkh-.irAson); Chori-

diictylus (id.); Ptlor ; Minous; Micritpus (Gray or Curacan-
thus^ Kroyer); Synnnccia ; Synancidiuvi ; Ampliyprlonidtthys

(lilceker); Ilcmitripta'us; Sthenopus (Ricliardson or Tricho-

plenra, Kaup) ; Aphactis (Schlegel) ; Prosnpodasys (Cantor) ;

ApistiLs; Enneaptcrygius (Riippell) ; Tetraroge (Giinther);

Petitnroge (id.); Ceniropogon (id.); Twnianotus ; Ptcrui-

diclithys (Bieeker) ; Pterois; Glyptauchen (Giintlier); Gna-

thaiiacanthus (Klerkfr); Sciyi'pitna ; Scbastes ; Aspidophorvs

or Agonus ; Aspidiphoroides (Lac^p.); Perisledioii or Peri-

stethus ; Daclylopterns ; Cephalacantlius ; Xystophorits (Rich-

ardson); C/iirus ; Slicltwus ; Ophidion (Girard); Agraviunis

(id.) ; Zaniolepis (id.) ; Agrwpus ; CeiUropus (Ivuer) ; and

Gasterosteus.

The genera that are most remarkable either for

their ugliness or beauty live within the tropics. The

British s|)ecies are—the Piod Gurnard, llotchet, or

Saildlehead (OInit"'i<'hen pandnratns).

Gaveriek {Trir/la cucuhs) ; the Rock Gurnard {Tr.

lincaUi) ; tlie Sapphirine Gurnard {Tr. hirundo) ; the

Little Glurnard {Tr.pccciloxitcra) ; the Piper (TV. bjra)
;

Vol. II.

the Grey Gurnard, Crooner, Girnat, Goukncy, or Woof

{Tr. gurnardus); Bloch's Gurnard [Tr. hlochii) ;
and

the Long-fiuned Captain {Tr. luccrna) ; all of which

Q
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are firm and wholesome fisli, and are more or less

(joramon in our markets. Also we reckon among the

British fish the Mailed Gurnard [Peristedion malar-

mat) ; the Miller's Thumb [Coitus gohio); the Sea-

scorpion or Sutor {Acant/iocoltus scorpius) ; the Father

Lasher (Cotties 6i(ia?/s) ; the Horned Bullhead (^can-

thocoltus quadricornis) ; the Kaniok [Acanthocoltus

grmnlandkua) ; the Poggie or Lyrie [Aspidophorus

enropceus) ; the Bergylt {Sehastes norvefficus) ; the

Rough-tailed Stickleback {Gaslerosteus irachurus)
;

the Half-mailed Stickleback {Gasterosleus semiar-

matus) ; the Smooth-tailed Stickleback {Gaslerosteus

leiurus) ; the Short-spined Stickleback [Gaslerosteus

hradnjcentrus) \ the Fonr-spined Stickleback [Gasle-

rosteus spimdosus) ; the Tinker [Gaslerosteus puiir/i-

lius) ; ami the Bisraore [Gasterosleus spinachia).

The Gurnards are remarkable for producing sounds

by some raecJianism which has not been clearly de-

monstrated. The fact, however, has long been known

to fisliermen, and has been productive of various

Bpeculations by physiologists. Many of the local

names of the species have reference to the sounds

they produce when in the act of being drawn from the

sea. The Prionotus j^ikdus is called " Pig-fish" on

the coasts of New Jersey, because of its loud croaking

or barking as it is drawn to the shore in a seine. Mr.

Spencer Baird, secretary of the Smithsonian Institu-

tion, who had an opportunity of witnessing the phe-

nomenon, thought the sounds were produced in the

belly of the fish. Dr. Davy has discovered flat grind-

ing teeth in the cesophagus of the Red Gurnard.

By the great size of the pectoral fins the species of

daclylopterus, called at Barbadoes the "Guinea-man"

—(Plate 7, fig. 37)—are able to rise from the water and

fly through the air like the Exoavti or Flying-fishes

already mentioned. With such force does the Daetij-

lopterus pursue its flight, that it will spring upon the

deck of a ship of war ; and it has been known to strike

a sailor on the forehead in its flight and knock him

down. In the clear waters of the Booca Tigris, oli'

Trinidad, great sculls of these fish may be seen near

the bottom, perpetually fluttering their large wing-like

pectorals. Syitanceia horrida is the Ikaii-swangi or

Soreerer-fish of the Malays, and Synanceia braehio is

the abhorred Fl-fi of the negroes of the Mauritius.

The Sticklebacks or Benticles abound in the fresh-

water ponds and streams of Europe and North Ame-
rica, and multiply to such a degree that tliey are taken

by cart-loails for the purpose of manuring the land.

Some species inhabit the sea or fresh-water inditl'er-

ently, and they flourish far within the arctic circle.

In the Catalogue of Fishes in the British Museum,
formed by Dr. Albert Giinther in 1859, the Stickle-

backs form a proper family named GaslerosleidiT..

Many fishes, having deposited their eggs in suitable

places, visit them no more, and evince no traces of

parental instinct; but this is not true of all, and both

ancient and modern observers have recorded instances

of the boldness and pertinacity with which certain fishes

defend their progeny. The action of this instinct in

the Sticklebacks has attracted attention of late years;

and as these small fishes breed readily in glazed vivaria,

the principal facts have been verified by several ichthy-

ologists. Mr. Thomas Crookenden published Obser-

vations on the Nidiflcation of the Stickleback in the

"Youth's Instructor" for 1834. Signore Costa and M.

Lecoq watched the proceedings of these fish in the

Mediterranean in 184G, and sent accounts of what they

saw to the Academie des Sciences, since published

in Wiegman's " Archiven fiir Naturgeschichte," and

in D'Orbigny's " Dictionnaire d'Histoire Naturelle."

Albany Hancock, Esq., read a paper on the same sub-

ject before the Tyneside Naturalists' Field Club, and

Messrs. R. Q. Couch, Kinahan, and Warrington sent

interesting accounts of their observations to the

"Zoologist" for 1852-54.

All the Sticklebacks, whether they are inhabitants

of fresh or salt water, make nests for their eggs, and

the methods the dilTercnt species pursue do not difl'er

much ; though some species give a preference to one

situation, others to another. The Rough and Smooth-

tailed Sticklebacks, for instance, prefer a nuiddy or

sandy foundation, while the Tinker and Bismore select

a niche among the leaves or branches of water plants.

Some species make a nest resembling a mole-hill in

form ; others construct one like a mutV, open at the

two ends. Signore Costa is the authority we chiefly

follow in giving the ensuing details. The work of

nidification is performed solely by the male Stickle-

back, the female taking no part in the labour ; and

when the spawning season arrives, the male fish, having

assumed a brilliant nuptial lustre, shows extraordinary

activity in securing a site for his edifice, and trans-

porting the building materials thither. These are

fragments of plants of all kinds within his reach, which

he often seeks at a distance and brings homo in his

mouth. He arranges them so as to form a kind of

carpet-work, but as there is some danger of the current

carrying away the light materials, he brings sand to

weigh them down and keep them in their places.

Then having entwined them with his mouth to his

satisfaction, he slides gently over them on his belly,

with a vibratory motion of the body, and glues them

together with the mucus that exudes through his pores.

Having in this manner firmly established the floor of

his edifice, he seeks somewhat more solid materials for

the walls, sometimes bits of wood, sometimes pieces

of straw, which he always seizes with his mouth, and

lays either on the surface of the floor or sticks into its

sides, withdrawing them and thrusting them in anew

until he is satisfied ; or if he cannot adapt a piece

properly to his building, he carries it to some distance

from the nest and rejects it. After the side walls

are raised, the tiny architect proceeds to throw over

the chamber a roof of the same materials with the

floor; and to give firmness to the whole structure, he

again and again creeps over it, and by the rapid action

of his fins, and the vibratory movements of his tail,

fans out the light and useless particles. In carrying

on bis building operations he takes care to preserve

a circular opening into the chamber, often thrusting iu

his head and great part of his body, widening and con-

solidating it so as to render it a fit receptacle for the

female, whose belly is distended with eggs. When
choosing building material, the fish has been seen

trying its specific gravity, by letting it sink once or
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twice in the water, and if its descent were not rapid

enough, finally abandoning it.

The time occupied in collecting building materials

and constructing the nest is about four hours, and

when all is ready the male proceeds to seek a female,

and, having found her, "conducts her," says Signore

Costa, " with many caresses and polite attentions to the

prepared apartment;" or as Mr. Warrington describes

liis motions, " darting round her with the madness of

delight."

The female enters the nest by one door, and having

in a few minutes laid several eggs, escapes by the

opposite outlet, leaving the eggs exposed to the current

of cool water which flows through the nest. Then

the male establishes himself as guardian of the precious

deposit, not sulTcring even the female to approach it

again. Every fish that comes near, even though nuich

larger than himself, is furiously attacked; and he gives

battle valiantly, striking at their eyes and seizing their

fins with his mouth. His acute dorsal and ventral

spines are effective weapons in these combats, and able

to rip up the belly of a small fish. The constant

watchfulness of the male is fully needed ; for if he is

removed by way of exiieriment, the Sticklebacks and

other fish lurking in the vicinity rush with one accord

upon the nest, and devour the eggs in an instant of

time. For a whole month does the male parent pro-

vide for the safety of liis offspring. In the first few

days the openings are enlarged so as to admit a larger

current of water to the eggs ; and about the tenth day

the male employs himself in tearing down the nest and

transporting the material to some little distance. With
a lens the fry at this time may be observed in motion.

Round these the male guardian continually moves,

suffering no encroachment ; and as the young brood

gain strength and show an inclination to stray beyond

bounds, be drives them back within their precincts,

until they are advanced enough to provide for them-

selves, when both old and young disappear from the

place of observation.

There are several American fishes which take an

equal care of their young, some of which belong to the

genera Catustomus, Exoglossum, Pomotls, and Piinelo-

clus. The species of Exoglossum are named " Stone-

toters," because they pile up little heaps of small

stones, among which they deposit their spawn. Pro-

fessor Agassiz describes the operations of the Pomolis,

or Sim-fishes, after watching them for eight successive

years, as follows :

—

When the breeding season approaches, a pair of

Sun-fishes approach the shore of the pond in which

they live, and, selecting a shallow gravelly spot over-

shadowed with pond-weed, water-lilies, or other aquatic

jilants, clear a space of about a foot across, rooting out

the plants by violent jerks of their tails, and carrying

away the coarser gravel in their mouths, so as to leave

an area of fine sand. There the female deposits Iter

eggs, embowered under the overhanging aquatic plants.

In this inclosure one of the parents keeps watch over

the eggs, driving off intruders—an office which is

shared alternately by the male and female. The
fierceness with which the watcher atticks an enemy,

and the anxiety which it manifests for the safety of its

charge, show the strength of the parental instinct.

The pairs of Sun-fishes are not solitary in their selec-

tion of a breeding-place. Hundreds may be seen

along the same bank of a pond establishing nests near

to each other, and often separated merely by a parti-

tion of plants, living peaceably together, and passing

over one another's domiciles when they go in search

of food, without producing any disturbance ; but an

unmated fish is chased away from the nests as being

an unprincipled intruder. In about a week the young

are hatched, and the parents soon cease to take further

care of them. The Cat-fish [Pimdodus calus) clears

a space for the eggs like the Sun-fish, but the young

brood remain longer, after being hatched, under the

superiutendence of the parent fish.

Family IV.—SURMULLIDANS {MulUdic).

Plate 7, fig. 38.

This small but very natural family is distinguishable

from other groups of the same order, by two dorsals

widely separated from each other by the large, strongly-

ciliated, easily-detached scales of the head and body
;

the steep fa(8al profile ; and a pair of barbels attached

to the skin under the tongue, close to the symphysis of

the mandible, and retiring between the limbs of that

bone when not in use. These appendages are, how-
ever, wanting in the foreign genus Acmpoma. The
preorbitar is high and narrow ; the mouth is small,

with feeble teeth ; and the head is unarmed, e.xcept

merely by an angular point of the operculum in some

species ; the gill opening is wide ; and there are from

four to seven branchiostegals. The muco-duets of the

scales forming the lateral line are arborescent. The
stomach is bent like a siphon, the pylorus being at tlie

end ; and the prancreatio coeca are numerous.

The Romans named these fishes Mulli, because they

are coloured like the bright red buskins worn by the

kings of Alba, and subsequently by various Roman
officials.

Tlie goncra are

—

Mtillus; Vpeneichlhys (Biecker); JJpene-

oides (Illecker); Mulloldes (Bleelier); Ujieneus; and Acrojwtiia

(Sdilegi'l)

In the present day a well-fed Surmullet {MuHiis

barbatus) is considered to be an excellent fish, and

being generally cooked with the entrails, is often called

the " Sea-snipe " by epicures. It was still more

highly prized b}' the Romans in the luxurious days of

the empire. Pliny says that it surpasses other fishes

in excellence and beauty ; that it seldom weighs more

than two pounds, and will not grow in a fish-pond.

Martial speaks of a fish of this size as a costly gift,

exacted from him by his mistress; and says that a

Surmullet of throe pounds was an object of insane

admiration, while the cost of one of four pounds was a

ruinous extravagance—Calliodorus having paid £10

sterling for such a fish. Seneca reports that a Sur-

mullet of four pounds and a half being presented to

Tiberius, that emperor, in an excess of economy, sent

it to the market. Ajiicius and Octavius bid for it

against one another, and the latter carried away the

prize at the cost of £39 of our money. Juvenal men-
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tioiis one weighing nearly six pounds that was obtained

for £4G sterling. And the consid Asinius Celer, in

the time of Caligula, paid upwards of £G2 for one ; on

which Pliny exclaims that had the prodigious Surmulkt

of eighty pounds, caught by Liciuius Mutiauus in the

Ked Sea, been taken in the vicinity of Rome, what

wealth the luxurious fish would have brought to the

captor ! At length Tiberius, in consequence of £234
sterling having been given for three Surmullets, made
a sumptuary law to repress this extravagance, and to

tax the provisions brought to market.

Though the Surmullets did not improve in vivaria,

and bore confinement ill, the Eomans took great pains

to rear them ; but the mortality was so great that only

a few survived of several thousands put into a pond.

This attempt at kee[iing them was made for the pur-

pose of presenting them alive at banquets, and allowing

them to swim down rivulets made to flow under the

tables, or to die in glass vessels, so that the guests

might enjoy the play of colours exhibited by the fish

in the agonies of death. Nothing, says Seneca, is finer

than a dying Surmullet. The struggles it makes against

death ditl'use over the body the most brilliant rod tints,

which end in general paleness ; but in the:passage from

life to death, what beautiful shades of these two colours

are displayed ! Apicius prepared a garum from the

livers of Surmullets, in which he drowned the fish pre-

sented alive on his table, and then sent it to be cooked.

Family V.—rOLYNEMIDS.

The PohjncrniJcc, equivalent to the Pulyncmini of

Bonaparte, are a group of Acanthopteres, with ventrals

situated on the belly, but attached to the scapulo-cora-

ooid arch by long i)ubic bones. The principal genus

consists of the Paradise-fishes—so named because the

under pectoral raj's are detached from the rest iu form

of tapering threads, which are as long or longer tlian

the lihh itself, and, together with the brilliant colours,

produce a i\rucied likeness to the bird of paradise. The
family name, of Greek derivation, meaning " many
threads," has reference to these elongated pectoral rays.

The two dorsals are far apart—the second one opposed

to the anal being also at some distance from the caudal.

The ctenoid scales are feebly ciliated, and extend to

the head much reduced in size ; the vertical fins also

are scaly ; with the exception of some serratures on

the preoperoulura there is no armature on the bones of

the bead. The stomach has an obtuse sac-like pro-

jection below the pylorus. The air-bladder in some
species is fringed by many projections ; iu others it is

wanting. Gill-openings wide. Branchiostegals six.

Pciduncmus aud Galcokks are subordinate groujjs of

the Paradise-fishes.

Some of the Polynemes are highly valued as articles

of food, and among others the Salanghi or Salliuh

(Pohjncmus tdradacttjlua), which inhabits the Bay of

Bengal and the coasts of the Malayan peninsula. The
Sde, or Ilankuroio {PuhjJicmus indicus), also a fre-

quent fish among the Malay islands, has a large

thick-skiuned, silvery air-bladder, with about tliirty or

thirty-six appendages. One of these organs taken from

a fish of from four to six pounds, weighs, when diiod

and ready for market, two ounces, and is considered to

be good isinglass, worth from twenty-five to thirty

Spanish dollars per pikul. Under the name of Loo-pii

the Chinese traders collect these air-bladders from

various parts of the Indian peninsula and JMalay archi-

pelago, to sell in their native country ; and the trade

yields a quick return and good profit. Among the

European merchants the article is named indifferently

isinglass or fish-maws, and is the produce not only of

the Sele, but of fish of other famihes; Dr. Cantor,

from whom these facts are obtained, enumerates the

following species as yielding fish-maws of good qualify

:—

Lates heptadactylus ; Puhjnrmus Indicus; Otolithus

hiauritus, rtihcr, argentnis, macidatus; Johnivs dlacan-

thtis; Lohotes erate; Arius Iruncatus; and A. militaris.

In the course of ten years the export of fish-maws

from Penang alone, amounted in value to nearly seventy-

four thousand dollars. Crawfurd says that the price

of fish-maws at Bombay is sometimes £14 per hun-

dredweight ; and that the exports from that Presidency

vary from one thousand five hundred to two thousand

five hundred hundredweight. Bengal exports about

four thousand pounds, and Madras filty hundredweight.

FA.MILY VI.—CIRRniTIDS {Chrldtida:).

The Gurnards, and some other members of the

Sclerogenid fiiraily, have the under rays of the pectorals

detached from the rest, and organized like tapering,

slender, flexible-jointed fingers, for examining the bot-

tom of the sea by touch. Other fishes have sensitive

tips to some pectoral rays not detached from the rest,

but probably serving to direct the motions of the animal

along an uneven bottom, where the eyes being on the

upper aspect of the head, need such aid. A similar

function is, perhaps, performed by the mandibular bar-

bels of the Surmullets, and the long, thread-like pectoral

rays of the Polynemids. The Cirr/iitidu: are connected

with these groups, by some of the rays of the pectorals

having simple tapering tips extending beyond the mem-
brane. They are Acanthopteres, with a depression at

the junction of the spinous and articulated portions ot

the dorsal, which in some amounts to a complete sepa-

ration into two dorsals. The ventrals of one spine

and five branching rays are situated behind the pec-

torals, but their pubic bones stretch forward to the

coracoids. Sometimes the preoperculum is serrated

on the edge, more generally it is entire and smooth

;

and the operculum has often two thin, flat, bony angles,

but is not armed with strong spines. The jaws are

formed like those of the Percoids or Scioenoids, with

terminal mouths, but are in general more protractile.

Sometimes there is a cluster of teeth on the vomer,

but none exist on the palatines. The scales are in

some cycloid and smooth ; in others, striated on the

edges, or ciliated. The stomach is cffical, and rather

small ; the pyloric creca are few in number, seldom

exceeding four ; and the air-bladder is simple, or wholly

absent.

The genera are

—

Cirrhlies; Ciri-MHchys (BhQVor) ; Oxydr-
r/iifes (id.); ChiroTiemvs; ChUodaciylus] Nemadactyhis; Latris;

Mendosoma (Gay) ; and Aplodaciyliis, or Haidoductylus.
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Family VII.—SCI^NOIDS {^Scimtimdcc).

Plate 7, fig. 39.

In this group the bones of the head abound in muci-

ferous cells and excavations, the jaws have but little

protractility, and there are no teeth on the vomer or

palatines, in which respect they diU'er from the typical

I'ercoids. Tho dorsals are two in number, or one

only; and the anal spines are few, and generally slender

and feeble. Seven branchiostegals support the bran-

chiostegous membrane on each side, the operculum is

spiniferous or denticulated, and the prooperculum is

variously armed in the various genera ; but the cheeks

are not cuirassed by the second suborbitar, as in the

Sclerogenids. Slost frequently the scales are ctenoid

;

but tliey are often thin, tender, and nacry, and are

arranged obliquely and peculiarly. In many the

swim-bladder is curiously fringed or lobed, and fishes

so provided are noted for emitting strange grunting

noises.

The genera are

—

Sclttim ; Sci(Enoi(k^ (Blyth) ;
CoUtchthys

(Giintlier); Otolithus; Aiici/lodon; Corvina; Johjiius; Leioslotmt^;

Larbmis; Ncbris; Lepiptcrus or Pachijurus (Ag.assiz); Boridia;

Conndijn; Eqves; Urnhrina; Loncfiurtis ; PoffOnias; Micro-

pogou; UcEimdon; Frtsfijioma; I)iat/ramma ; Pristipomo/des

(Bleeker); Cheilutrema (Scluidi); Uapalogenys (Kichardson)

;

Anijpcrodon (Giintlier)-, IlyperoyJyphe (Guuther).

The term Sciccna is from a Greek word signifying a

cloud, and has reference to a great Mediterranean

species which appears in the water like a cloud. This

is the Sciccna aquila (fig. 39) of modern ichthyologists,

whose range extends to our coasts, where it is known
by the name of Maigre, borrowed from the French

fishermen. Its weight occasionally exceeds forty

poiuids, and its length six feet. From its size it is

necessarily sold in slices, and its flesh, although dry, is

considered to be good and wliolesome. Formerly the

head was reckoned a handsome gift; and in the fifteenth

and sixteenth centuries it was the custom to offer it as

a valuable perquisite to the three conservators of the

city of Home. Bishop Paul Jovius, who published a

work on fishes in the year 1531, relates a story of a

noted parasite named Tamisio, who flourished in the

year 1480. This gourmand, being wont to station his

servant in the fish-market to bring him intelligence of

the destination of the finest fisli, learnt from him that

a Maigre of unusual size had been brought in. Tamisio

instantly hurried to wait on the conservators, in expec-

tation of an invitation to dinner; but as lie ascended

the steps of the capitol, he met the head, adorned

with flowers, and borne, by order of the conservators,

as an offering to Cardinal Eiario, nephew of Pope
Sixtus IV. Tamisio, being W'ell acquainted with this

prelate, gladly joined the procession ; but Kiario,

delighting in a play of words, said that the head of the

greatest of fislies should go by right to tho greatest of

cardinals, and sent it accordingly to Cardinal St.

Sevorin, who was of extraordinary bulk. St. Severin,

in his turn, despatched it in a golden dish to the

wealthy banker Chigi, to whom he owed money. This

time Tamisio, in his eager pursuit, had to traverse the

whole city and to cross the Tiber in his way to tho

Farnesian palace which Chigi had built. Chigi, how-

ever, did not retain the much-prized head, but aftei

replacing the faded garlands by newly-gathered

flowers, sent it to his mistress, whose abode lay a

good way off There at length Tamisio, who, though

fat and unwieldy, had tracked the object of his desires,

under a hot sun, over the whole city, was at length

permitted to partake of the luxury he had endured so

much toil to obtain.

The name of Corvo (or Ciow), given to one genus

of ScicCnoids by the Italians, has reference probably to

the croaking noise these fish at times produce. One
species, probably for the same reason, is called El ron-

cador in central America. Some people attribute tlic

sound of a bell, which occasionally issues from the

depths of the Mediterranean sea, to the Corvo ; otheis

think that these curious sounds are produced by shelly

molluscs. On the coasts of the United States of

America certain species are called " Drums," and in

the autumn a loud drumming noise, which seems to

come from the bottom of a ship, and is accompanied

with some degree of tremor, is said by the fishermen

to be caused by the Drums. At that season the tails

of the Drums are infested by long thread-like worms
{Filaria), and it may be that the fislies find relief by

beating their tails on the bottoms of the ships. Tlie

author of these pages has been prevented from sleeping

by like sounds when on board a ship at anchor on

the coast of Carolina. The fact had long before been

mentioned by Schoepff in the Berlin Transactions.

Lieutenant John White mentions in the narrative

of his voyage to China, published in 1824, that when
his ship was anchored in the mouth of the river Cani-

boya, the crow were amazed at the strange sounds that

rose from the water, resembling the base of an organ,

mingled with the tones of a bell, the croaking of an

enormous frog, and the clang of an immense harp.

These sounds swelled into a general chorus on botli

sides of the ship, and were attributed by the interpreter

to a scull of fish.

Baron Humboldt mentions a similar occurrence

which he witnessed in the South Sea. About seven

o'clock in the evening the sailors were terrified by an

extraordinary noise in the air, like the beating of tam-

bourines, followed by sounds which seemed to come
fi'om the ship, and resembling the escape of air from

boiling liquid. It ceased at nine o'clock. It was

judged to proceed from a scull of Sci;eiioides.*

The Uinbriiia vulgaris is a rare visitor of the British

seas. Many members of tho family are in request for

the table in Asia and America. The Bulapama
[Scicrna) is the whiting of the Calcutta fish-maikct.

Ololithi and Juhnii are also fished in the Indian sens

for the isinglass made of their air-bladders. The

highest price in the market is got for the isinglass of

the Salainpai {Otolithus bi-anritiis). The King-fish,

Weak-fish, or Scuppey [Ololittina) are well known in

the New York markets, and a West Indian King fish

is dreaded for the severity of its bite. lie can strip tho

flesh from the arm of a fisherman.

• Hist, dc Pois., vol. 198.
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Family YIII.—APOGONIDS {Apogonina, Giintlicr).

Ill the method of Luinious tlie genus Pcrca included

a very largo part of all the Acanthoptercs then known,

and the group was not, in the condition of the

ichtbyulogy of that day, altogether unnatural; but

wlien additional species were discovered, and further

subdivision became expedient, trenchant characters for

the dismemberments could not be found. The Cuvieran

families of Percoids and Scirenoids were intended to

comprehend Acanthoptercs without prolonged second

suborbitars, but having their cranial bones or gill-covers

serrated or s]iinous ; and these two families were dis-

tinguislied from each other chiefly by the presence or

absence of teeth on the roof of the mouth ; though this

character cannot be strictly adhered to, as in many
species the vomerine teeth, and in some the palatine

ones also, are deciduous. Dr. GUnther in bis catalogue

of the PercidiB {Pcrcada) in the British Museum, has

made the Cuvieran family more nearly co-extensive

with the LinnKan one, by scattering the members of

the Sciff-noid group among the sub-families of the

Pcrcmdce and their allies. In this elementary treatise

some of Dr. Glintber's minor groups are treated as

separate families.

The Apogonids are small or moderate-sized sea-fish,

a few species only existing in fresh waters. Their

scales are generally large and easily deciduous ; their

bodies compressed and elevated; their mouths obliquely

cleft, approaching to vertical ; and their gill plates

toothed or spinous. They have most generally teeth

on the palate-bones, and their branchiostegals are

generally seven, but sometimes only six. The dorsals

are two iu number.

The gcner.i ase

—

Ambasais; Iific>'oichihrfs{Riip-pQ]\)-, Apngni;
Apoiticht/ii/s (Blecker); Cheilodipterus] iScombrojjs (Schickel);

Pomnionius; ViwA Acropoma (Schlegel).

These fish are of little economical importance.

Some species of Amhassis inhabit hot springs. In

Pondieherry the Selintiiii (^Ambassis Commcrsonii) is

given to sick people as an excellent article of diet.

Family IX.—THERAPONIDS {T/icraponida).

Seven branchiostegals is the number of the typical

Percoids. The Theraponids have seldom more than

six—sometimes onlj' four or five ; but in their general

structure and external aspect they have much simi-

larity to the common Perch. The scales are often

ctenoid, but sometimes cycloid ; the opercular pieces

are variously denticulate or spinous, or even unarmed.
They have villiform teeth, often mixed with larger

ones on the jaws, and villiform teeth also on the

|iaktines and vomer, from which they in some cases

disappear with age. The dorsals are two, or one only

with the fore jiart spinous ; and the thoracic ventrals

have one spine and five soft rays. The air-bladder

is in some genera contracted in the middle. Distinct

pseudobranchia;. No barbels.

The genera are— Theraponina — T/icrapon ; Ilelotes

;

Datnia; Pelales; Macqitaria; Prlacanthus ; LoboU's ; Scolopsis;

Ihterognathodon (Bleeker); Dules; Badis (Bleeker); Arlinu

(fiirard); EstreUa (\k\.); Alcnrdim (iA."); Bo?eosoraa (Dekay)

;

nieoma (id.); Lepisnma (id.); Paralabrax (Girard); and
PoI//cciitniS (Miiller).

GitYSTiN.\((jUiitlier)— Ollgorus (^Gunther"); Gri/sres; Romodou
or Arrijns (Jenyns); Iluro ; PercUiu (Girard); Pomanotis

(Giuclienot); Ceidrnrchvs; Bryttus;Poiitotis;Anoj)his(Sc\i\cgG\')\

and Odontoiiectes (Giintliei-J.

Both these groups are comprised in Dr. Giinther's

family of Prist ipiomidce.

Many members of the second group, and some of

the first, are inhabitants of the fresh waters of North

America, Asia, or Australia. They are wholesome

eating, but are not objects of special fisheries. The
Trout of Carolina is the Grijstcs salmoidcs, which has

merely a very distant resemblance to the Salmon.

The Soa-tronts of Australian seas belong to the genus

Arripis. The Trouts of the Australian rivers are,

however, Galaxias of a totally different family.

Family X.—PERCOIDS (Percccdcc).

The Common Perch (Pirca fluviatilis) conveys a

good notion of the aspect of this family, being the type

round which Cuvier grouped the other members.

With us the fomily is restricted to a single division of

Cuvier's Percoides, namely, to that having seven

branchiostegals and five branching rays only, with one

spine in the sub-brachiau ventrals. Olher characters

of the family are common to allied groups, such as

an oblong body; clothed with ctenoid scales; opercular

bones variously serrated or spiniferous ; teeth on the

vomer and frequently on the palatines, as well as on

the jaws; fins always amounting to seven in number,

or when there is a separation between the spinous and

articulated dorsal, to eight ; a ca?cal stomach ; few and

not bulky jiancreatic ca?ca ; no barbels, except in one

or two instances; and no extension of the second sub-

orbitar across the cheek, as in the Pclerogenids. The
skeleton is fimi and hard, but is destitute of true bony

corpuscles.

Some of the genera have two dorsals or a deep notch between

the spinous and articulated portions. Such are

—

Pekc-enina
(Giinther)— Perca; Percichthys (Girard); Labrnx; Lates

;

Cnldon (Miiller) ; Psammoperca (Richardson) ; Percahbrax
(Schlegel); Acerina; Percarinu (Nordmann) ; Lvcioperca;

Asp7-o; Etelis; Grammistes; Po^onq/jerca (Giinther) ; Centro-

pomus; Niphon; JCnopiosas ; Lembus (Giinther') ; Oreosoma.

Others have one dorsal only

—

Seranina (Giinther)

—

Aprion;

Apsi/ti^; Centvopristis (Giinther); Callanthlas (Lowe); Anlhia^;

Si'rrnuus ; Prionodus (.Jenyns) ; Plectropoiiw. ; Trachifpoma

(Giinther); Pohjprion; lifii/ptleux ; Atducocepkalus {Sch\e<l^e\')
;

BiplopTwn ; Myriodon (Barneville) ; Dlacope (vel Genyoroge,

Cantor) ; Mesoprion ; Glimcosoma (Schlegel) ; and Pentaceros.

Most of the typical Percoids are light agreeable

articles of diet, and some are in high esteem. None

has been more celebrated than the Basse [Lahrax

lirpiis). By the ancient Greeks it was so highly

valued, that Archistratus calls a Basse brought from

Milet, " OU'spring of the gods." It had replaced the

Sturgeon as highest in repute at feasts, in the days of

Augustus ; and it was a matter of importance to ascer-

tain the exact localitj' of the ca])ture of a Basse. At

certain seasons the Basse of rivers was most prized,

particularly those taken between the two bridges over

the Tiber. These were the younger fish, and wero
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fpotted. The finest were named lanati (woolly), because

theii- flesh rivalled wool in softness and whiteness.

According to Columella, the cultivated taste of Mareius

Pliilippus first taught the Romans to prize the Basse

that were taken while exhausting their strength in

stemming the current of the Tiber ; and Horace satiri-

cally asks. Whence is it that your palate can distinguish

between the Tiberine Basse, and those taken at sea ?

and why do you dislike the older fish of that kind,

when you praise insanely an over-grown Sm'mullet?

Fig. 32.

m-

^^^^i^^-^-^,

Jew-fish (Glaucosoiua hebraicum).

To this he himself replies, that it is solely because the

Basse is naturally of larger growth, and the Surmullet

of less, and rarity adds to the value.

The Basse was supposed by the ancient writers to

be very careful of its safety. Aristotle calls it the

most cunning of fishes ; and Ovid and ililian say that

when inclosed by nets, it will burrow in the sand, and

allow them to pass over it. It will strike otf a bait

with its tail, or if caught by the book, it will twist

about so as to widen the wound, and suffer the barb to

Cjme out. It received its ancient name of Lupus,

from its cunning, and that o{ Lahrax, from its voracity.

The Kcschr {Latcs nilolica) has been supposed to be

the fish mentioned by Strabo as forming the object of

worship at Latopolis, or Esnfe, in Egypt, but no repre-

sentation of it has been found at the temple there ; and

it is still doubtful whether modern ichthyologists have

fixed the species correctly or not. The Si/al:ouj>, or

Cuchiip [Lates nohilis), is a large Indian fish, of whose

air-bladder isinglass is made ; but the coats of the vessel

are thin, and when dried do not exceed an ounce in

weight. The Camuri [Centropoiaus undccimulis) is

common on the warmer coasts of South America,

where its roe is salted and dried in cakes, so as to

form a caviare like that known in Italy and Sardinia

by the name of Botarrjo, which is mostly made of the

eggs of mullets or of tunnies.

As the rearing of sea-fish in fresh-water is a project

of much utility, could it bo extensively realized, the

successful experiment of Mr. R. Poll of New York,

described in the following extract from the ninth annual

report of the Smithsonian Institution, is well worthy of

notice :
—" I have succeeded in rearing the Striped

Bass {Lahrax lineatus), known in our river as the

Croton Bass, thus : Male and female were placed in a

small pond, the water of which was salted twice a-week,

until the small Iry appeared, when the salting ceased.

Sixty days afterwards the old became excessively

weak, and in ten days more died. The small fry of

the Bass, and also of the Shad grew rapidly, and when

six weeks old were placed in a larger pond, and their

progeny became fresh-water fish " (p. 322).

Family XI.—nOLOCENTRIDS.

This is another group of Cuvier's Pcrcoids, which

is distinguished from the rest by having more than

seven hranchiostegals, and upwards of five articulated

rays in the ventrals, in addition to the spine. Its

members are recognizable by their general aspect,

their large strongly serrated scales, the existence of

sharp furrows and streaks on the bones of the skull,

face, or gill-covers, the serratures or spines of the

opercular bones, and the general stoutness and acute-

ness or angularity of the spinous fin-rays. The dorsals

are single and even, or deeply notched between the

spinous and articulated parts, or there are two con-

tiguous dorsals. Several spines are incumbent on

the bases of the caudal lobes above and below. The
otolites or acoustic bones are large, and the air-bladder

is connected with the otocrane or capsule of the in-

ternal ear, through an ossicle and the tympanum or

drum. The pancreatic CKca are numerous, being

from eight to twenty, or more. The giwip displays the

more prominent characters of the ctenoid Aeauthopteres.

It comprises tlie following genena

—

Bolocentntm ; RJii/nchic-

tliys; Mi/jupi'htis; Beiyx ; Auoplof]iister (Giintiicr); Ihterojth-

thalmus (Bleelcer); lloplosttthus; Trachichthys; Puli/niixiu

(Lowe), with half the usual number of branchiostegals.

Many of these have brilliant red and blue colours, or

golden tints. None enter the British seas ; but they are

ornaments of the intertropical seas, and some of them

have been named "marine gold-fish," others iiiatejuclo,

meaning a soldier armed cap a pie. One [Holoccntrum

longipiime) is called the Welshman in Jamaica, the

Red-man at St. Thomas', tlio Cardinal at St.

Domingo, and the Squirrel in Carolina ; names spring-

ing from their red tints of colour.
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Family XII.—SPAROIDS.—(Plate 8, fig. 41, 42.)

In this family the dorsal is single, with the spinous

part scaleli'ss or nearly so, falling into a furrow when
not in action, and equal to or surpassing the articulated

portion in extent. The pectorals and ventrals are

acute, and the caudal, which is not connected with the

other vertical fins, is crescentic on its distal edge.

The mouth is terminal, and when it is in the act of

closing, the maxillary glides beneath the edge of the

generally high preorhitar. The jaws are but little

protractile, and the snout does not project beyond

them. The family diflers from the Scianoids in the

bones of the skull not being cellular externally, and

from the fciaenoids, Percoids, and Sclerogenids, in

having neither armature nor strong serratures on the

gill-covers. The branchiostegals are generally six in

number, sometimes five, and more rarely seven.

There are no palatine teeth. The scales are peculiar,

being described by Agassiz as thin, broader than they

are long, with the lines of structure parallel to the

posterior or free border ; and circulating round a centre

of growth whii-h is situated near that edge, they

become longitudinal and parallel to the sides as they

proceed towards the base.

Several genera are remarkable for their flatly-rounJeil posterior

teeth or molars, of which are

—

Sargus; Charax; Chrysoph-ys

;

Pagrus ; Payellus; Sphmrodon {\ivL]^^ei\') } and Let/irhiu3.

The other genera are

—

Dejitex; Synagris (Gunther) ; Pentapvs;

Caiitharus; Box; Ohlaia; Boxaodon (Guichenot) ; <ycaMrt7*w.s

;

Crenidens ; Glrella (Gray); TephrcEops {Gunihev) ; Pachyme-
iopon (id.) ; ProterocaiHhus (id.) ; Dtpterodon ; Doydixodo7i

(Valenc.) ; and Gymnocrotaphus (Giinther).

The following species are British—the Gilt-head

{Chrysophrys auraia), the Braize or Becker {Pagrus

vidyaris), the Orphus (P. orphus), the Pagel or Saro-

fino {Pagellus erytltrinus), the Bezugo (Pagetlus

acarne), the Sea Bream, {Payclbts ccnlrodontiis), the

Sparus {Sjxiriis dentex), the Choupa {Cantharus gri-

seus), the Bogue {Box vulgaris). None of them are

much prized for the table.' According to jElian and

Opi)ian, the Sar {Sargus RondcMii) is a polygamist,

and fights desperately to protect his harem from

other males. He constructs, they say, a bower of the

leaves of marine plants, into which he compels his

females to enter, and goes in last himself. Modern
observation has neither proved nor disproved these

reports. The Sparuhi.s of the Romans, a fish held in

small esteem, was, according to Cuvier, a Sparoid.

Martial, comparing his own diet with that of a more
luxurious feeder, says, " You eat oysters from the

Lucrino ponds, I merely suck in a mussel
;
you dine

on turbot, I on a Sparidiis only." What the Spants

of the ancients was has not been as yet ascertained,

but it was said to be more nourishing than most other

fishes, and to be, like the Scams, such delicious food,

that the gods themselves did not throw away its excre-

ments. Such praise does not belong to any of the

family found in the British seas ; but Dr. Mitchill,

speaking of an American Sparoid called the Sheep's-

head {Sargiis ovis), says, that it is the most highly

esteemed of New York fishes, and fetches the highest

price, with the exception of fresh salmon and trout.

Nothing, he says, can exceed boiled Sheep's-head in

the opinion of a New-Yorker, This fish attains a

weight of eighteen pounds. It is in season from the

beginning of June till the middle of September ; and

is taken with the seine. As it also bites at a baited

hook, fishing parties are elaborately got up for the

capture of this desirable fish ; and the incidents of

the sport furnish the successful fishermen with topics

of conversation to a distant date, much skill being

required to allure and secure a Sheep's-head. Dr.

Mitchill laments sorely that the want of a sufficient

supply of ice often allows this valuable fish to spoil

;

but, as in the half century that has elapsed since Dr.

Mitchill wrote ice has become more abundant in the

New York markets, the Sheep's-head is not only

brought cool and fresh to the hotels of that city, but

is transported also to Philadelphia and more distant

quarters. The fisheries established on the coasts of

Long Island for its capture, are of considerable im-

portance in an economical point of view.

The Porgee {Sargus rliomhokles) is no less esteemed

at the Bermudas, than the Sheep's-head is at New
York. Fishing for Porgee is the chief amusement of

the Bermudians, and parties go out to the coral reef of

North Rock, forty miles from the shore, to enjoy it. The
same species frequents the coasts of the United States,

and the name of Porgee is extended to other Sparoids

of America, such as the Pagrus ai'gyrnjys, which is

esteemed to be a most excellent fish, and is termed by

Dr. Mitchill, the Big Porgee. The Chryscqiln-ys of the

Greeks, and Aurata of the Latins, is the Gilt-head of

English fishermen. The most esteemed Gilt-heads

were. Martial says, those which had fed on the shell-

fish of the Lucrine Lake. Sergius Grata is said by

Pliny to have invented Oyster-nurseries at Baia before

the ]\Iarsian war ; not to pamper his own appetite, but

as a mercantile speculation. The same inventive genius

found out hanging baths, and furbished up villas for

sale. He first also pronounced the Lucrine oysters to

be the best, and extolled the Basse taken between the

two bridges of the Tiber, the Turbots of Ravenna, and

the Murries of Sicily. His surname of Orata arose

from his cultivation of the Gilt-head in ponils. The
British shores were not yet subdued, saj's Pliny, when

Sergius rendered the Lucrine Lake famous. The Sand-

wich oysters were consequently then unknown.

Family XIII.—JI^NOIDS {Manoidw).

Plato 8, fig. 43, 44.

This gi'oup was considered by Cuvier to be merely a

subdivision of the Sparoid family, from wljieh its

members differ chiefly in the protractility of the month.

They have short villiform teeth on the jaws. Their

preraaxillary pedicels are long, and permit these bonci

to be thrust directly forwards when there is a corre-

sponding length of mandible; but when the latter bone

is abbreviated, then the premaxillaries incline down-

wards as the mouth opens, being bridled by the soft

parts, and compelled to move in that direction. Some

genera have no teeth on the palate, others have small

ones on the vomer. The ventrals are situated under
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the pectorals, and the dorsal is clothed with very fine

scales, diflering in size and appearance from those of

the bod}'. Tiie stomach is of moderate size, and the

liancroatic Cieca vary in number from four to seven.

The swim-bladder is largo, rounded anteriorly, and

divided very generally into two posterior pointed

lobes.

The f;oncra .are

—

Mmiia; Smaris; CcEsio; Gcrres; Datnioldes

(niceker); EmmeVichihys (Richardson); Ditrema (Schlegel);

JJiplej-i/fjnuotiis (Bleeker); Apogenoides (id-); Maidusoma
(Guicbcnot); Pentaprion (Bleeker); Vdrfcr (.Schlegel);

Achariics (Miiller and Troschel); Aphareus; Chistopieriis

(.Schlegel) ; and Eucinostomus (Bau'd and Girard).

None of these are British, and they are of compara-

tively little importance in human economy. The
Mediterranean species arc alluded to by Aristotle and
his Roman copyists under the names of Maiais and
Smarts. Martial speaks of them with contempt, as

being unsavoury and of bad odour. In the Dutch
eastern settlements some of the f^imil}' pass by the

name of Wakkum, meaning probably, wide-awake or

vigilant.

Family XIV.—LABYRINTHIBRANCHS {Laby-

riiitliibranchii).—Plate 9, figs. 46, 47.

The structure of the upper pharyngeals is the spe-

ciality of this family, whose members in external form

of boely resemble in one direction the Sparoids, and iu

the other the i\Iullets. By the expansion of the upper

pharyngeals into numerous, undulating, leaf-like folds,

many winding passages and recesses are formed, in

which water may be retained for moistening the gills

in times of drought. To make room for this appa-

ratus the gill-covers are more than usually convex,

and they fit tightly to the shoulder, so as to prevent

the water from escaping. If the gills are kept moist

and their processes well separated, they can in several

fishes, perhaps in many, extract oxygen from atmos-

pheric air. In the Labyrinthibranchs the scales arc

generally large, and those covering the head are little

inferior in size to those on the body. The mouth is

cleft past the orbits in one genus only ; in most the

gape reaches only half-way to the ej'C, and in all it is

terminal. The dorsal is single, and the ventrals,

which are composed of five or six soft rays, with or

without the addition of a spine, are situated under the

pectorals, or in some cases a little farther forwards.

Tlie lateral line varies, being straight, deflexcd, or

arched, and either interrupted or continuous accord-

ing to the genus. The branchiostcgous membrnne
most frequently shuts up under the scales of the throat

and mandible, so as to be concealed when the mouth

is closed.

Tlie genera are

—

Anabas; Ilehsioma; PoIt/ftcarUhus ; Ctcno-

pnma (I'ttcv) ; BMa (Bleeker) ; Colka ; Macropodus ; Os-

p/troneijtvs ; Trlchopus ] Spirobranchus ; and Ophiccphnhfi

;

which i.xst is named from the resemblance of its flat scaly

head to that of a serpent, an aspect more or less cbavacterLitic

cf most of the other genera.

The author of a work on " Fishes that live in dry

Vol. II.

places," supposed to be Theophrastus, who flourished

in the fourth century before our era, says that in India

certain little fislies resembling the Mullets leave the

rivers for a time and return to tliem again. Allhougli

a commentary on this treatise was published in 1GG5
at Naples by Sevcriuus, it was not jiropcrly understood

until 1797, when M. Daldorf communicated to the

Linnaean Society his observations on the Tree-climber

{Anabas scandens), one of which he had himself cap-

tured as it was in the act of ascending the palm called

Borassus flahdUfurmis, which grew near a pond. The
object of the fish in making this ascent is said to have

been to reach a small reservoir of rain-water collected

in the axils of the leaves, and full of insects. This

faculty of climbing lias been vouched for by some

other observers, and denied by several. Dr. Cantor

says that in the Malay countries the Anabas is eaten

by the poorer classes, who do not attribute to it either

the medicinal qualities or the climbing propensities for

which it is celebrated in Bengal. It can live long,

however, out of water, and is frequently sent in a dry

vessel, from the marshes of Yazor to Calcutta, a jour-

ney of several daj's, which it survives.

The Plahat of Siam [Macropodus pvfjnaor) is

domesticated by the Siamese, with whom it is a great

favourite, being kept in jars of water and fed with the

larviB of mosquitoes. A variety reared by artificial

means and h'ained to fight is mentioned by Dr. Cantor,

who says—" When the fish is in a state of quiet, with

the fins at rest, the dull colours present nothing

remarkable. But if two are brought within sight of

eacli other, or if one sees its own image in a looking-

glass, the little creature becomes suddenly excited, the

raised fins and the whole body shine with metallic

colours of dazzling beauty, while the projected gill-

membrane, waving like a black frill round the throat,

adds something grotesque to the general appearance.

In this state of irritation it makes repeated darts at

its real or reflected antagonist. Bnt the fish, when

out of each other's sight, instantly become quiet.

This description of their actions was drawn up in

1840, at Singapore, by a gentleman who had received

a present of several from the king of Siam. They

were kept singly in glasses of wafer, fed with the

larvte of mosqintoes, and had thus lived many months.

The Siamese are as infatuated with combats of these

fishes as the Malays are with their cock-fights, and

stake considerable sums, and sometimes their liberty

and that of their families, on the issue. The licence

to exhibit fish-fights is farmed, and yields a consiilcr-

able revenue to the crown." The Osphroncmus olfux

has been naturalized at Penang and Malacca, having

been originally brought from China. It becomes i-o

tame as to approach the hand of the feeder, and will

rise to flies, beetles, and certain flowers, especially a

large Hibiscus. This species, named the Gourami

by Commerson, has been transplanted also to the Isle

of France and to French Cayenne, in both of which

localities it now thrives. Very recently it has been

introduced into Australia. The Opidccphali are named

Lancjya, or " living fish," by the Chinese, because they

are carried about in tubs and sold in pieces cut from

the fish when alive.
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Family XV.—JIUGILOIDS {Mugilidm).

Plate 9, fig. 48.

This family approaches the last in having also a

greater development of the phaiyngeals than other

fishes. The Mugiloida have cylindrical bodies with

broad backs and two widely-separated dorsals, of

which the first is supported by four stiff acute spines

and no more. The vciitrals are situated generally

on the abdomen. The large scales are extended

with little diminution of size to the head, aa in the

genus Oplncrphalus of the preceding family. The
small masillaries are mostly concealed by a thick

prcmaxillary lip that presses against the peculiarly-

serrated preorbitar when the mouth is shut ; man-
dible shelving, with a small cutaneous tubercle at the

.sjniphysis that fits into a notch between the pre-

njaxillavics ; teeth when present so slender as to be

almost invisible, and they pass through the substance

of the lip. The pharyngeals are so large that they

nearly fill up the gullet, and allow only soft and thin

matters to pass. The branehiostegals number four,

five or six, and the stomach is usually thick, like a

gizzard, with a muscular ascending branch ; in Nostis,

liowever, the stomach is membranous. The pancre-

atic c£cca are few, being mostly two, and not exceed-

ing four.

Four gonora have DCcr. cLaracterizcd

—

Mufjil ; Ccstrcr^us ;

Vajaus , and Nestls,

The British species arc the Grey Mullet or liamado
(JSIur/il capito) ; the Thick-lipped Mullet or Scioi-ino

{Mitf/il ehclo) ; and tlio Short Mullet {Mugil curtus).

JluUets abound in the Mediterranean ; and as they

are welcome fish at table, they were well known to the

Greeks and Romans. Dy the former they were named
Kcslrmus or Muxiiws, whence the Latin Mutjil is sup-

posed to have come. Aristotle distinguished several

kinds of Mullet by the names of Challuncs, Chclona,

Myxon, Kcphalos, of which some traces survive in the

Sicilian appellations of these fish as reported by
Itafinesque, Calvbnt, Cirrimi, Crfalu, and Cefuhme.
They are called also in some parts of Sicily, Mohttu,
Lampune, Lusiru, and Ozzone. In Italy their desig-

nations arc still more numerous, one Roman name
being evidently a combination of two of Aristotle's

epithets, viz., Ccfalo mnsino. The Jlullets are quiet,

timid fish, that feed in small sculls ; and as they

approach closely to steep shores, their habits may
be studied in the pellucid waters of the Mediterranean

by a cautious observer. The shadow of a passing

cloud, however, is sufficient to drive them away into

deep water. The fishermen feed them with pounded
macaroni or other farinaceous pastes ; and when they

have been attracted to a convenient locality, and
acquired confidence by several days' undisturbed feed-

ing, a very small hook enveloped with paste, and
attached to an exceedingly fine line, is dropped noise-

lessly into the scull. When the bait is swallowed
dexterity is required to withdraw the hooked fish,

without alarming the others, yet an experienced fislicr-

nuui jiossessing a large share of patience is able to

collect in a day as many as he can carry, and to gain

a comfortable livelihood. Mullets afford sport to tlu

angler during flood-tide, with which they enter rivers

and rise freely to artificial flies, the gaudier the better.

If inclosed in a net, they begin as soon as they dis-

cover the snare to throw themselves over the head-

line. The ancients supposed that the Mullets were in

the habit of feeding on the mucus that exuded from

their own bodies. The species are numerous in the

rivers and seas of the warmer and temperate regions

of both hemispheres. The roes of Mullet, compressed

into cakes and dried, are sold in the Mediterranean

under the designation of Botargo,

Family XVI.—TETRAGONURIDS
{Tctragonuridic).

This famil}' is founded on a single known species,

the Coiirpata [Tdragonunis Cuvicri) of the Jlediter-

rancan, for which Cuvier had much difliculty iu finding

a proper station in his ichthyological system. As it

has, however, several characters in common with the

Mugiloids, he has placed it next that family. This

fish has a lengthened, spindle-shaped body, with an

obtuse snout. The first dorsal is composed of a series

of very short spines, each with its proper membrane
falling back into a dorsal gi'oove ; the more elevated

and longitudinally abbreviated soft dorsal is opposed

to an anal of similar extent and form ; the ventrals

are situated a little behind the pectorals, and the

caudal, which is separated from the other vertical

fins, has a lateral keel on each side of its base, giving

a quadrangular form to a section of the tail, wholly

due to the distribution of the bundles of muscles.

The scales of Tetragonurns are anangcd obliquely,

and are grooved with the points of the ridges project-

ing beyond the free margin, as in the genus Clianus.

There is no armature on the head, but many muci-

ferous pores. The peculiarly-shaped mandible is a

little shorter than the prcmaxillarics, and the teeth

standing on both these bones are unisorial, com-

pressed, pointed, and recurved. Teeth exist also on

the chevron of the vomer adjoining the corners of the

palatines and down the mesial line, in addition to

which there are card-like patches on the pharyngeals
;

but the tongue is smooth. The stomach depends

below the pylorus in form of a long narrow bag, and

there is a valve in the interior of the lower intes-

tine and round part of the anal orifice. Numerous
pyloric cffica enter the ascending branch of the stomach,

and the adjoining part of the small intestine. There is

no swim-bladder. Mittenheim examined this some-

what anomalous fish at Messina, and came to the

conclusion that the genus does not e ter the Mugiloid

family, nor ia it a ganoid, as some have supposed,

since it has neither tlic heart proper to that order nor

a heteroccreal caudal. Fiu'tber examination of the

brain is needed, he says, to determine il8 real affinities.

Family XVII.—ATIIERINIDANS (Athcrimvchx).

This group consists of the genus Atliciina, or Sand-

smelt, and the similar one oiAtherinopsis (Girard). Tlie
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species have moderately compressed, scaly, fusiform

bodies, and usually a silvery stripe along the flanks.

The dorsals are two—the first one supported, as in the

Mullets, by only a few spinous raj's, not, however,

limited to four ; and the ventrals are situated under the

belly. The preraaxillaries are very protractile, and

tlie niaxillaries taper at their distal ends—a form which

prevails also in the Mugiloid family, but is unusual

among other Acanthoptercs. The teeth are slender

and sparse. The preorbitars are not serrated like tlie

teeth of a comb, as in the Mullets ; neither have the

Atherines the notch in the upper jaw, nor the corres-

ponding mandibular knob. The membranous siphonal

stomach is only a little wider than the rest of the

intestinal canal ; there are no pancreatic cteca ; and the

lining of the belly is coloured by a black pigment. The
air-bladder is large ; the eggs are large for the size of

the fish ; and the vertebraj are more than double the

number of those of the Mullets.

Though the Atherines seldom exceed six or eight

inches in length, yet, as they swim in sculls, and are

easily tiiken in small-meshed nets ; they are fished in

quantities for sale, and are esteemed to be delicacies.

The young especially, called Nonnat (nouveaux ne's), in

France are prepared for the table by frying in a mass,

or by boiling in milk. The species are numerous in

the seas of both hemispheres. One, the Sand-smelt

{Atherina presbyter), is very abundant on the southern

coasts of England, and is procured largely in Ports-

mouth harbour, where it frequents tlie mouths of

sewers falUng into the sea.

Family XVIII.— CHiETODONTS (Chceiodoniidcc).

Plate 9, fig. 45.

Called also Sq^iamipennes, are a well-marked group,

composed of pretty, compressed fishes, whose vertical

fins are so covered witli scaly integument that the

membrane is mostly hidden, leaving only the spines

and the tips of the jointed rays visible. In profile the

body is generally oval, sometimes so high as to be

nearly orbicular ; in other instances the length and

obliquity of the dorsal and anal rays make the height

greater than the length, and the profile is more or less

rhomboidal. It is tiie gi'adual tliinning off of the body

into the scaly fins without a perceptible line of demar-

cation, that gives the peculiar aspect to the Cluctodonts.

Some of these fishes have serratures on the preoper-

culum ; two genera have an unusually strong spine at

the angle of that bone, and other members of the

family have spines or protuberances on the forehead

;

but the majority are destitute of armature on the bones

of the head. Very frequently some of the bones of

the skeleton swell into bumps; and one genus is named
" the Ilorseman," because the crest of the skull resem-

bles the helmet of a cavalry soldier. These cranial

bones are frequently brought to England as curiosities

by seamen, and are not uncommon in museums. Usu-

ally the head is small comparatively, the shoulder of

the fish sloping up high above it ; the mouth especially

is small ; and the teeth are brush-like, or villiform,

sometimes tricuspid, and in one tribe trenchant. In

the typical genus the teeth resemble hairs closely set

together, as the Linnajan name of Chalodon indicates.

Most frequently the dorsal is perfectly single, the spines

graduating into the front of the soft rays, which are the

highest ; but occasionally there is a depression or notch

between the two kinds of rays. In all cases the caudal

is distinct from the other vortical fins.

The beauty of the Chajtodonts, as they are seen

sporting among the coral rocks in the pellucid tropical

seas, caused Cuvior to compare them to the humming-
birds.

The gener.i composing the family are

—

Chaitodon; CJtelmon;

Mefjaprotodon (Guichenot); Henlochus ; Zanchis ; Ilistiopierva

(Sclilegel); Ephippjis; Drepane; Scaiophag^iS ; Tuurichthys

;

llolocanthus ; I'omacanihus; Platax; Pseiivs; llypsinotus

(.Schlegel) ; Pimdepterus ;* DijMrotlon ; Tarncfes (Lowe);
Brinna; Nemobranui] Schedopfiihis (Cocco) or Criiis; Sco7'pis;

Peiiipheris; Toxutes; nophijntithns (Ilichardson), or Scarudoit

(Schlegel).

One species called Ray's Sea-bream {Bravia Rail),

inhabits the British seas, and it is not very uncommon
on the coasts of Scotland, Ireland, and England. It

spreads even to the Norway shores, and is abundant in

various districts of the Mediterranean
;
yet it was long

supposed to be very rare indeed, and has been correctly

described only very recentlj'. It is the Castcignollo of

the Genoese, and the Palometa of the Spanish fisher-

men, but was not named in old times so as to bo

recognizable now ; and the only Chffitodontoid ascer-

tained to be known to the ancient Greeks or Romans,

is the Mami, or Emperor of Japan (Hulocanthus

impcrator), of which jMian gives a good description

under the name of Citharccdus, mentioning that it is

an inhabitant of the Red Sea. The Ghelmons, which

inhabit the sea and rivers of the Indian Archipelago,

have long slender faces, with a small terminal mouth,

from which they can project a drop of water with such

accuracy, as to strike insects from a distance, and

cause them to fall into the water, so that they can

seize them. The Chinese of Java keep these pretty

fishes in vases, over which they place an insect on a

thread or twig, that they may see the Chelmons bring

it down. The Archers {Toxotes), with a much larger

mouth, and a fiice altogether diflerent in form, procure

their prey in the same dexterous manner, and are said

to be able, at the distance of three feet or more, to

knock down an insect off an aquatic plant, or from

the branches of a tree, by a spurt of water. The
Zanclus cornutns is remarkable for having a horn

over the eye ; and it is said that if the fishermen of

the Moluccas catch one, they bow the knee to it, and

then return it to the water.

Family XIX.—TEUTHYOIDS {Tmthydida:).

These fishes have compressed, oval bodies; small

mouths, which are not protractile, and uniscrial teeth

on both jaws, the palate and tongue being toothless.

The dorsal is single, and occupies mucli of the back
;

the anal also is long ; and the caudal, usually crescentic,

is well separated from both. The ventrals are situateil

under the axillas of the pectorals. In some genera

• rimdepterus, associated witli Boridia, form Dr. Giinther'n

group of I'lMKLEPTKRiNA, which Uc ranks among the Sparoids.
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tlioro is a recumbent spine in front of the dorsal ; and

in several the sides of the tail are armed hy one or

more lancet-shaped thorns. The scales are cycloid

;

and the branchiostcgals, usually five in number, arc

sometimes only four.

The genera are Amphncantlius^ which is remaik.nhle for having

tlie hist ray of the ventrals spinous, as well as the first one;

Aranlhiirus; Naseus ; Prionm-us; Axinurus ; Priodon; and

Ktris.

They arc phytophagous fishes, all of them strangers

to the European seas. A Seychelle species is known

locally by the name of the "Coral Shoemaker."

r.wilLY XX.—AULOSTOMIDANS {Auhsiomlda^.

Plate 10, fig. 40, 50.

In this group the face is a prolonged tube, into

whose construction there enter the nasal, vomer, pre-

operculum, interoperculum, pterygoids, and tympanies;

the small mouth, formed as usual of the premaxillai-ies,

maxillaries, palatines, and mandible, being suspended

at the proximal end of the tube. The intestines have

no remarkable dilatations, and few or no pyloric Cfeca
;

and the ribs are either short or wholly absent. The

branchiostcgals are few, and an air-bladder is present.

In form the body varies considerably, from long and

slender to short, high, and compressed. It is scaly,

and in some of the family the scales are mixed with

radiated plates. The dorsals are two in some genera,

single in others, and are preceded by strong spines or

bony shields; or they arc without that kind of arma-

ture. The anal is opposed to the soft dorsal ; and the

caudal, which is distinct from them, has in some a

lung central filament.

The p;enera are

—

Flstukiria ; Avlosffnna ; Poli/pterichlhi/s

( Ulet'kcr) ; Siphonostoma (Richardson) ; CentrUcus ; and
AiiiphlsUe.

They are named vulgarly Tobacco-pipe fishes,' or

Biiuchcs-en-Jluic, and in Germany liijlirenmaulcr.

The Trumpet-fish or Sea-snipe [Ccntriscus scoIojjgx)

is the only species that has been discovered in the Bri-

tish seas, but is so rare that only six examples are

known to have been taken on our coasts.

Family XXI.—CEPOLIDS {Ccpohr,hv)—'DAiiD-

FisiiES.—Plate 11, fig. 55.

These are ribbon-shaped or stiletto-furmed fishes,

possessing an anal, a pouitcd caudal, and a long dorsal

;

with small scales, and a medium-sized non-])rotractile

mouth, which is armed with slender, acute teeth. The
eyes are large or middle-sized, the stomach retort-

shaped, and tlie pancreatic caica (unlike those of the

Scombcroids) are neither numerous nor complicated.

The gcnora arc

—

Ccpola; LnpJioles ; Krohnius (Cocco)

;

Bibrimhi (id.) ; and Pcluri,

The only British species resembles the Gobioid

genus Amhbjopus in general aspect, and is rare in

iirdinary seasons ; but in some years it is taken abun-

dantly on the Devonshire coasts, where it is called the

lied Band-fish [Ci'pola ruhcscem). Species of the

same genus are known in the Mediterranean by the

names of Rouyeole, Calcrjiiairis, Cavagero, Frcgrjin,

and Luuria.

F.\MiLY XXII.—GOBIOIDS [Guhiidcv).

Plate 12, fig. 59.

In this family the most characteristic genera have

the ventrals united on the belly behind the pectorals

into an oblique, funnel-shaped fin, by continuous mem-
brane, which not only joins the branching rays of the

two fins together, but is also stretched across in front

from one spine to the other, so as to form the proxi-

mal lip of the funnel. Some of the genera, however,

have distinct ventrals, and the family is characterized

chiefly by the simple rays of the dorsal being slender,

flexible, and not pmigent, and by tlie simplicity of the

intestinal canal, which has but very slight dilatations in

its course, no crecal protuberance of the stcmach, and

no pancreatic ca>ca. Many have a conical papilla

behind tlie vent at the origin of the efferent duct of

the reproductive organs. The head is not armed hy

serratures or sharp points, but the scales are often

pectinated or strongly ciliated. Considerable variety

exists in the form of the dorsal, which is sometimes

single, sometimes double ; and the caudal is in some

species pointed, and united to the dorsal and anal

;

in others distinct and truncated, rounded, or crescentic.

The teeth are very various. The branchiostcgals arc

five in number.

The genera arc

—

Gohlus; Cliiennjohim (Gill); Lcpido-

(jnjjius (id.); Eiicfcnof/obius (id.); Gobiuulcs; Apocrj/pfcs

^

Chaturichthys (Rich.ardson) ; Tri/jtmic/ien ; Amb/i/npus; Sic//-

d'mvi ; Tridentigcr (Gili) ; Trueuophorus (id.) ; Pa-iopltlhul-

mus ; Buleophtliahnvs.

The British species are the Black Goby (Gohiii.';

niger) ; the Double-spotted Goby ((?. nithenK]parrl)
;

the Freckled Goby ((?. miimtus) ; the Cne- spotted

Goby (Gr. unipunckUus) ; the Slender Goby ((?. gra-

cilis) ; and the White Goby ((?. alhiis). None of

them are of the slightest importance in an economical

point of view. The Gobies are not the fishes named
Kobios by Aristotle, often produced at feasts, since

that naturalist describes these as possessed of numer-

ous pancreatic ca:ca. Cuvier was inclined to believe

that Phycis {Plntlis or Ptiuca) was the Greek name
for one of the Mediterranean Gobies, and Aristotle is

quoted as describing the Pliulis to be a littoral fish,

and the only marine one wdiich constructs a nest of

leaves, wherein it deposits eggs. Now Olivi reports

that a male Goby of that sea, which is also the first-

named of our British species, builds a nest of sea-

weeds and zoBtera, and after the female has there

placed her eggs, watches over the deposit during the

period of hatching, extending his supervision to the

young until they are able to shift for themselves.

Many members of the family pass a part of the day on

sands left wet by the ebbing tide, hunting insects and

minute crustaceans, and seemingly carrying on the

ox3'genation of the blood by the direct action of the

atmospheric air on the moist gills. Many of these

fishes, perhaps most of them, can move their eyes

separately, like a chameleon, turning one upwards and
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llic other downwarJs, or one forwards and the other

backwards, and in fact they squint normally. In

some genera the eyes can be raised out of the sockets

and depressed again, all these circumstances being

teleologioally conformable with the temporary resi-

dences of the fish out of tlie water. In pursuing tlio

minute crustaceans on which they prey, over the

sands, the pectoral fins perform the o!fice of feet. A
New Zealand species, seen by Cook, obtained from

that navigator's companions the appellation of tlio

"running-fish." The Sumjhong {Gohius fasciulo-

pundaiun) runs very swiftly over the paddy-groiuids

of Whampoa, and tlie Pahlcop or " White-frog " of the

Chinese {Apocriijiies serperaster) is carried about Can-

ton for sale. The " Flower-fish " {Hwaijti), which is a

common object on China ware, drawn with a round

mouth and swollen gill-covers, but illuminated with its

natural colours, is the Boleopldhalmus Bodckerti of

iciilhyologists.

In the Mediterranean the very young Gobies arc

called Nounal, like the young Atherines, and are

eaten fried in the mas.s. Aristophanes alludes to them

in this condition as being an Athenian delicacy.

Family XXIII.—CALLYONOMIDS {Cainoiiymidu!).

This group has such strong affinities with the

Gobioids, that Cuvier included them in that family.

They have the same various expansion of fin, but the

vcntrals are separated more or less widely. Generally

the intestinal canal is simple. The branohiostegals

are six or seven in number. Some of the genera are

scalelcss.

Tlie genera arc

—

Ekotr'ts; p/uli/pmts ; A sievrnph'ryx (Riip-

pi'll) ; Callhmyinus ; I'richonotus ; Ilat^pfn/ijer (Kicli.ardson)
;

J'/iiff/pterus ; Ctniicphoriis ; Clueniclithys (iiicharjaon) ; Pahc-
ciis (id ) ; UnpUctliijs ; and Opistotjnatkus.

Fajiily XXIV.—DISCOrODES {Discoholcs Cuvier).

Plate 12, fig, GO.

Tliis family was considered by Mliller to be a sub-

division of the Gobioids, and was named by him Gohic-

socuhv. Our epithet has reference to the sucking disc,

foimed by the ventrals, used by the members of the

family for attaching themselves to a stone or other

firm support. This disc is either single or double,

and is ibrmcd in front by the pectorals, and behind by

the ventrals. The dorsals are either one or two, and

arc destitute of spinous rays ; hence the group was

ranged by Cuvier with his sub-brachian Malacopteres.

The skin of these fishes is destitute of an ordinary

scaly covering, but in some species rows of liard der-

mal tubercles are developed. Some genera have four

gills, others only three of a side ; and the form of the

body varies from longish to almost orbicular. The
branchiosteguls are from four to six in number.

The f;cnora arc

—

Lepiihgaster ; Trachdocliismus (Bameville)

;

Ciibk'sox; Coll/Us (.Mliller and Tvosclicl); Sicyases (id.);

ASieyoijiistt'T (Bameville) ; Cyclopteris ; and Liparis.

The British species are— the Cornish Sucker

{Lrpuh<(ifi.^lcr cormihknsis) ; the Bimaculated Sucker

{Lcpidogastcr himaculatus) ; the Connemara Sucker

{Lepidorjaster ccphcdus) \ the Lump or Sea-owl {Cydo-

plerus lumpns) ; and the Sea-snail {Lipuris lulrjaris)

;

none of which appear to be commonly eaten, though

the Lump or Cock-paidle is spoken of by Walter Scott

as a desirable fish for the table of an antiquary.

Family XXV.—BLENNIOIDS {Ulcnniidw).

Plate 12, fig. 01, G3.

With much of the general structure of the Gobioids,

the Blcnnioids have a character common to most of

the genera in the jugular ventrals, with or without a

spine, and of two soft rays, one of which is sometimes

divided below the integument. Cuvier considered tlio

Blennioids to be merely a subdivision of the Gobioids,

and to be characterized by six branohiostegals as the

Gobioids were by five ; but some genera associated by

Cuvier himself with the Gobioids have six and even

seven branchiostegals. Some Blennioids want the

ventrals, and some genera have these fins more dove-

loped than in the typical forms. In a large propor-

tion of the members of the family the skin is scalelcss,

and even when scales exist, much mucus is poured

out by cuticular glands, a character which is expressed

by the name of the typical genus {Ulaivius), derived

from a Greek word signifying mucus. In form tlic

Blennioids are elongated and more or less compressed,

with one dorsal, composed almost entirely of simple,

jointless, but flexible rays. In some aberrant forms

the dorsal is divided into lobes, or even separate

parts. The caudal is distinct, or united to the other

vertical fins. The males have most generally a clus-

ter of anal papillce. The oviduct opens externally

between the vent and the orifice of the urinary canal.

The stomach is thin, without a coDcal dilatation, and

there is no air-bladder.

The genera are

—

Blenniiis ; PhoUs ; Pttroscirtcsor Blenncchis

(Val.) ; Blennoplds ; Chasmode$ ; Salarias ; PseudoblcKmus

(Schlegel) ; Clinits; NeocUnus (Girard) ; Acanthodlnm

;

Myxodes; Cristtccps ; Cin'hlbnrhis ; Triptei^jylon ; Breyma-

ceros (Thompson) ; Phuropieryx (Rilppcll); lluocietes (Jci\ynsy,

Pliucocwles {id.); Gunnellus ; Curelophus (Kroyer) ; Zoarccs;

Pycodes (Kehihardt) ; Dlctysoiiuc (Schlegel) ; Anarrhkluis ;

Anurlchthys (Gu*ard) ; Cehidlchihys (Girard) ; Apodichtkys

(do.) ; Xiphwdon (do.) ; Hcemerocades ; and Stichceus (Schlegel).

In the British seas the following have been dis-

covered— Montagu's Blenny {Dlemiius Jifontdg^d)

;

the Butterfly-fish {Blennius occllaris) ; the Gatto-

rugene [Blennius gcdtoniejene) ; the Shanny [Blenniiia

pholis) ; Yarrell's Blenny {Blennius Yarrellii) ; the

Butter-fish {Gunnellus guttatus) ; the Eelpout {Zoar-

cceus viviparus) ; and the Wolf-fish {Anarrltieliiis

lujms).

The flesh of the Blennies is said to bo tender, white,

and well-flavoured ; but in an economical point of view,

the fiimily is of little account. Tlio members of if,

however, being many of them in the habit of remain-

ing in the small pools of water left by the retiring tide,

form interesting subjects for study, and are pleasing

fish for an aquarium. The following is an extract

from the Zoologist for 1848, p. 2029, giving the obser-

vations of Francis Pioss, Esq., Topsham, Devon, on
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the habits of the Shauny [Dlennius pholis)

:

—"A
specimen of this fisli was biouglit to me on the 3rd of

Juno. On placiijg it in a glass vessel of sea-water, it

appeared perfectly quiet for some hours, but at lenglh

became restless, and made frequent attempts to throw
itself out of the water. It then occurred to me that on
a former occasion, when occupied by the sea-side, I

liad a Gattoruginoua Blenny in a vessel with some
ActmicE and Scrpulm, which regularly passed a portion

of its time on a stone ; I therefore placed a pebble in the

glass. The Shanny immediately leaped on it com-
pletely out of the water. It therefore appears that

these changes of medium are necessary to its existence.

On going to the front of the house, I perceived that it

was near low water. Knowing that it would flow till

ten o'clock that night, I watched the movements of my
little captive, and as the clock struck, had the gratifi-

cation of seeing it plunge again uito its natural element.

It has now been five mouths in my possession, and has

proved throughout that period a regular and correct

tide -indicator. I was well aware that these fish are

constantly left by the receding tide on the rocks,

remaining concealed in small basins or holes under the

weed, till the returning flood ; still I was not prepared

to see a fisli voluntarily quit the water, and pass so

large a portion of its e.xisteuce in a different element,

and by instinct alone time its changes so exactlj'.

Whilst in the water the colours of the Shanny are

less strongly marked ; but after being a short time

exposed to, and inhaling atmospheric air, the colour

changes to a deeper brown, and the markings become

nearly black, with a regular series of white spots above

and following the course of the lateral lino. I have

noticed that it has the power of altering its position on

the stone with great facility, by means of its pectoral

and veutral fins. At times it reclines on its side ; at

others it is perfectly erect, resting on its broad pec-

torals, and turning its head from side to side. It will

take crumbs of bread and small earth-worms, two or

three a day being sufScient. It continues in good

healtli, and has become so familiar as to take its food

from my liand ; and if it is not attended to, will dash

the water about to let me know that he is on the look

out for his bit of meat or rice."

The Eel-pout {Zoarces vivipams) brings forth its

young alive ; and the apodal Wolf-fish {Anari-liklias

lupus) is remarkable for its formidable teeth, and their

unusual form.

Family XXVI.—LOPHIOIDS (Lophmla).

Plate 12, fig. 62.

The most obvious peculiarity of the fishes of this

fimily, is the lengthened arm which supports the pec-

toral fin, whence the German ichthyologists call them

Arm-fiiniers, corresponding to the French designation

of fishes hanug pediculated or stilted pectorals. The

skeletons of the Lophioids are fibrous, though but little

indurated, and in some genera are in great part cartila-

ginous. No bone-corpuscles enter into their composi-

tion. Scales are rarely present, except in the form of

tubercles, or of grains supporting spines, which occur

in some genera. The sub-orbitar bones arc absent;

and the gill-openmgs are restricted to a round hole, or

a short vertical slit. Most of these fishes have strange

and rarely handsome forms. Some have enormously

large heads; others are oval and compressed; and others

again are greatly depressed, the breadth being aug-

mented by the laterally expanded pectorals. The
dorsals are two, often with some detached flexible or

spinous rays on the head ; more rarely there is only a

Fig. 23.

TluTe-spotted Cheironect (Chii-onectes trisigiiatiis).

single dorsal placed far back. The ventrals have five

or fewer branching rays, with or without a spine, and
are mostly placed before the pectorals. Tlie caudal is

distinct from the dorsal and anal. Generally the

branehiostegals are six in number. Some members of

the family have gills on only three of the branchial

arches ; in others, four arches bear gills. Many have

large stomachs ; in all the pancreatic creca are few

;

and the air-bladder, though present in some genera, is

absent in the greater number.

The genera are

—

LopUlus ; Chelronectts , Braclitomchlhijs

(Bleeker) ; Ilalleutea ; Batrachus ; Ceratias ; and Chaunax.

The only British species is the Angler, Briarhot, or

Wide-gab [Lopildus piscatorius), a fish most remark-

able for the capacity of its mouth as compared to the

size of its body, and the bag-like expansion of its

branchiostegous membrane. Though common enougli

on the south-coast of England, it is often exhibited as

an unknown fish. It is reported in almost all ichthyo-

logieal treatises to be in the liabit of attracting other

fishes into its cavern-like maw, by dangling the piece

of membrane attached to one of the long flexible dorsal

rays, which rise from the head, as an angler does his

bait or atificial fly ; but I have not been able to discover

any account of this process related by an eye-witness.

The story occurs first in Aristotle ; and Pliny instances

the " Sea-frog, called the Fisher," as a notable instance

of address in fishes, while the moderns have repeated

the story one after the other, secminglj' without inquir-

ing into its tmth. The Angler is common in muddy
harbours and tideways, where its enticing bait coidd

scarcely be visible ; and when taken in such places, its

stomach is generally well stored with fishes or crus-

taceans. It is rarely or never brought to table in

England. Democritus, as quoted by Pliny, says that if

the tongue of this fish be plucked out without any otlier

part adhering to it, and the fish itself returned alive

into the water, then the tongue being laid above the

heart of a sleeping woman, she will give a true reply to

any question put to her. We have not heard that tliis

mesmeiic process has been revived in modern times.

The Toad-fish of the United States (Batrachus varie-
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f/dlus), called also Oyster-fish, derives its latter desig-

nation from its habit of depositing its roe in oyster shells,

whose inhabitants have died, or on small piles of pebbles.

The fish assiduously watches its eggs uiitil they are

hatched, snapping at a finger or stick thrust near to the

deposit.

SUB-OEDEE II.—CYCLOID ACANTHOPTERES, oe Acantiiopteees with

ScoMBEKOiD Scales.

This s'lb-ordor of Acanthopteros is characterized by

Professor Owen in his " Paleontology" as being composed

of tcleostiau fishes, having undivided and jointless

spines at the fore part of the dorsal, and smooth, circu-

lar, or elliptical scales. It is not represented, he says,

in the fossil world by any species of older date than

the cretaceous epoch. In the present day the Sphyre-

noid, Scombride, and Xiphiad iiimilios are its richest

groups. Among these, the Tunnies are distinguished

by the advanced bony composition of their skeletons,

which are, nevertheless, very light, owing to the loose-

ness of their texture.

Many fish of this sub-order are among the most

active swimmers of their class, and frequent the sur-

face of the wide ocean, keeping at a distance from

rocky coasts and surf, with which their delicate scales

are ill-fitted to contend.

Family XXVIL—NOTACANTITS {NotacantMda;).

This may be considered as an aberrant group of

the sub-order, and consists of elongated, compressed

fishes, which have (he soapulo-coracoid arch suspended

to the back-bone, as in the cartilaginous fishes, and not

to tlie skull, as in most osseous fishes. They are cither

destitute of ventrals, or have these fins situated on tlic

belly, and joined together by membrane stretching

across. Their dorsal spines are isolated, and the soft

dorsal is sometimes wholly absent ; sometimes repre-

sented by only two minute rays in the axilla of the last

spine ; while in other members of the group, the soft

rays are numerous. When the ventrals are present,

they are each composed of a spine, and seven or eight

jointed rays; but the membrane which connects the

rays, and also the two fins to each other, does not, as

in the Gobies, form a funnel. Cycloid scales cover the

head and body, and partially the fins also. A tapering

or conical snout projects beyond the mouth, which is

cleft horizontally to a moderate extent. Only slight

armature exists on the head, the opercular pieces being

hidden under the scaly integument. The tolerably

wide gill-openings are situated towards the ventral

aspect, being closed above and behind by the scaly

integument. The stomach is cecal ; the pancreatic

cajca are few ; and the bones contain no osseous cor-

puscles.

The genera are

—

Nutacanthus ; Mastaccmhtihts, and Klnjii-

chohddla.

Fif. 35.

Australian Spine-back (Notacauthus ses-splnis).

The first-named genus is represented by one species

ill the Greenland seas, and by another on the coasts of

Australia, but none of the family have been detected

in the British seas.

Family XXVIIL—SCABBARD-FISHES
(GempyUda:).—V\3.tQ 11, fig. 56.

The ScABBARD-FlsiiES, or Gempylids, are known
by their greatly elongated, compressed bodies, com-

bined with more or less of the mackerel aspect ; but

they have no corselet on the thorax, neither keel nor

armature on the lateral line, and no caudal crests.

Their heads are low, and their jaw-teeth compresscil,

acute, or lancet-shaped, resembling those of the Sphii-

rWMi. Palatine and vomerine teeth are present in

some of the genera, but absent in others. The ventrals

are small and rudimentary, or wholly absent. The

skin is smooth and nacry, witliout evident scales, like

the belly of a mackerel. Six or seven branchiostegals

serve to extend the gill-membrane ; and the stomach

is a long, pointed sac—the air-bladder being also long

and narrow.

Most of the members of this family were grouped by

Cuvier in an appendix to his first tribe of Scomberoids,

named Tricldurini by Bonaparte.
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The genera are

—

Thi/rsUes; Gempijlus; Lcpidojms; Trtchi-

tirus; Epinnula (Pney) ; Dicrotus (Guiither) ; .l^Aanp/Jus (Lowe)

;

:ciiJ RuvcUus (Valeuc).

The Scabbard-fish {Lqnilnpus art/i/reus) has been

taken on the Dovoushiro coast, and is tlie only British

member of tlie family. Young ones not more tlian

ten inches in length have been seen, but the old fish

exceeds five feet. One of the latter was in the act of

swimming in Salcombo harbour with amazing velocit}',

with its liead raised out of the water, when it was
killed by a blow from a fisherman's oar. RuvcUus prc-

tiosus of Cocco is studded with bony spines on the body.

Family XXIX.—SCOMBRIDES (Scomhridw).

Plate 10, figs. 51, 52.

The Scoraberoid or Mackerel aspect of this family is

easily recognizable, proving the assemblage to be a

natural one. The Tunnies, which are its most active

and powerful members, have bone-corpuscles in their

skeletons, and thus form a transition to the Fliysos-

tomcs, whose bony framework is generally built up of

true bone, and not merely of osteoid structure, like

those of the Tdeostomi, or Acanthopteros in general.

The texture of the bones of the Scombrides is for

tlie most part loosely fibrous, penetrated by an oily

secretion, but with a small quantity of earthy matter

compared to their extent of surface. This gives great

Tghtness to the skeleton, and accords with the habits

^>[ the mackerel tribe, which live on the surface of the

ocean, and delight in skipping into the air, such motions

being effected by their strong caudal muscles, coloured

in part with red blood. The tail at the setting on of

the caudal fin, is much more slender than in other

fishes, but tapers gradually from the fusiform or com-
pressed body ; and the crescentic or swallow-tailed

manner in which the fin expands, gives it much power

as a propeller. In many species the sides of the tail

are keeled, and they are also frequently protected by a

ridge of scutiform pointed plates.

The scales are in this family generally small, tender,

and smooth ; sometimes lost in a shining nacry surface,

as in the common mackerel.

In most Scombrides the jointed portion of the dorsal

fin is separated from the spines by a notch, or by a

naked space, and the membranes are generally delicate,

disappearing partially with age. Sometimes the spines

of the dorsal stand singly, each with a small triangular

membrane behind it, or without a membrane at all

;

ami not unfrequcntly the posterior tufted rays of the

soft dorsal and anal are similarly isolated, in which

case they receive the appellation of" pinnules " (fmisscs

pinnules of Cuvior). In the majority of the genera, at

least two of the anal spines are detached in front of

that fin. Most generally the vcntrals are situated

nnder the pectorals, but in some rare instances they

are absent. Some species have a short oblique cuta-

neous crest on the base of each side of each lobe of the

caudal fin. No armature exists on the opercular

pieces of these fishes. The branchiostegals commonly
number seven ; sometimes, however, there are no more
than six, and in other instances they amount to eight.

In the structure of the jaws, tlie Scombrides resemble

the other Acanthopteros, in having the upper lip bor-

dered wholly by the generally dentiferous premaxil-

laries. The edentulous maxillarics lie in the membrane
behind, and approach the corner of the mouth only

wlien the jaws are widely extended. They are not

serrated ; and a similar smoothness and absence of

projecting angular points prevails in the heads of

these fishes, which have very generally the form of

compressed cones, adapted to swift motion through

the water.

The numerous pancreatic CEcca are often so conjoincil

as to form a tolerably compact glandular mass. Most
of the Scombrides have a larger and more complicated

brain than the generality of fishes. The stomach is

large and co:?cal, with folds of the internal membrane
that greatly extend the surface. Some species have
an air-bladder; others, even in the same genus, want
that organ.

All these characters cannot be found in every

member of the family, being variously combined in

varying numbers in the diflerent groups. The fanjily

as here restricted is less extensive, but more natural

than it was as propounded by Cuvier, having been

made so by the separation of some of his sections of

genera.

The genera arc— Scomhcr; TJiyniws; Aitxis; Pclnni^s,

Cyhlum; Naucratcs; Elccate; Jh/psiptefa ; Tracliurus ; Caran-
f/ichlhijs; Caranx ; * Airif/rctosus ; Microptcrt/x (Agassiz);
Scriola (Cuv.); SeriolcHa (Guichenot); SerioUchthys (Jihckn');

Naucknis; Porlhmens ; Cliorinemus; Lichla; Tannodon; Tra-
chinntus; Paltnunis (Viiik:\y or Pamme/Hs, Giinther) ; Paropsis

(Jenyns); OUstes; Scyrls; Lncfarius; Pscnes; No?tieus ; 0"S-
terochixma (Kichnrdson ); Cubiceps (Lowe); NyHomcnus
(Guntlicr); Platystethus (id.)

The British species are—the Mackerel [Scomhcr

scomhrus)
; the Spanish Mackerel [Sc. colitis) ; the

Dotted Mackerel [Sc. punctatus) ; the Tunny {Thynmts
riiirjaris) ; the Bonito [Th. ptdaniis) ; the Belted

Bonito {Th. hracliyplcrus) ; the Gcrmon [Tli. ala-

lonrja) ; the Plain Bonito {Auxis vulgaris) ; the Pilot-

fish (Naucrates ductor) ; the Derbio [Lichia ylaucus]

;

and the Scad (Trcichzinis vulgaris).

The Scombrides are objects of fisheries, in the Medi-

terranean and other seas, as extensive and important to

the maritime populations there as the herring fisheries

are in the north. The Tunny is one of the largest of

marine fishes, since it attains the weight of one thou

sand poimds or more ; when under three hundred
pounds, it is termed by the Sards mczzo-tonno or "half-

tunny." Aristotle mentions one that weighed twelve

hundredweight. The abundance of these fishes in

the Bosphonis, is said to have been the origin of the

name of Golden Iloni applied to the port of Byzan-
tium. The Tunny fishery was established in a very

early age by the Phcenioians on the coasts of Spain,

both on the Mediterranean and Atlantic sides of the

peninsula, and the fish is represented on the medals of

Cai-teja and Tartessus.

The Tunny fishery of Sicily has been described in

a spirited manner by Brydone and Dumas, to whose

* Mcgalnspis, Decnpterus, Sclar^ Caranf/ioitkst Lcioglossus^

Z^rnspis SelarouJcs^ Lcptaspis^ and Gnathonodon, are dismcni-
biTmouts of Caranx, which are not adopted in the catalot^iieg

of the British Museum by Dr. Glinther.
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well-known works we must refer the reader. Want
of space compels iis also to omit the details of the

Mackerel fishery, in which British capital and industry

are so largely employed.

The CouUzou or Chicaro {Carmu Plmnieri) of the

West Indies becomes so venomous at times when its

bones are red, tliat it is used as a poison for rats. The
Shoemaker of Martinique is the Blcpharis sutor of

ichthyologists; and the Skip-jack of English mariners

is the Tcmnndon saltator. The Pilot-fish {Naucratcs

ductor) is in the habit of accompanying sliarks, not, we
apprehend, as a guide or monitor, according to vulgar

report, but for the purpose of picking up any morsels

of food that ma}' escape from the jaws of the monsters.

The same instinct leads it to follow ships for many
days, to pick up offal.

Family XXX.—COnYPn/ENIDS
(Curi/2>hmnada').

Tliese are thoracic Scomberoids, furnished with a

long dorsal supported by flexible rays, the majority of

wliich are not jointed. Scales cover the tliree vertical

fins partially. Body long and compressed, with the

Iiead trenchant above. In some members palatine

teeth are present ; others have these bones smooth.

Some genera are apodal. The scales are small.

The family consists of Curyphtena ; Lampnqi/s; Pternclis

;

Astrofhnnus (or Diana, Risso); Ausonia (Risso)
; Lampris '

(ill- Apolecttis); Stromateus; Slromateoldes (Bleelier); Pejjrilus;

and Centrolophus.

Two species of Centroloplms have been detected in

the Britisli seas—one the rare Black-fish [C. iiom-

}nlux), and the other the C. hritannicus, of which a

solitary examjile was taken in the sea off Polperro,

and described by Dr. Giinther. The Corypluenje, or

Dolphins o'" modern seamen, are exceeded in beauty

by none of the finnj' tribes ; and the elegance and
rapidity of ihcir movements, the purity and brilliancy

of their varying colours— in which rich blues and

emerald greens predominate—together with a kind of

sociability which causes these fish to accompany a

ship for many days together, render them pleasing

objects of study to the voyager in the tropical seas.

Being oceanic fishes tliat rarely approach the coast,

(hey are not objects of any special fisliing, yet they

furnish an agiceable change of diet to seamen tired of

salt meat, their flesh being firm though somewhat dry.

No ancient author has given a description of these

fishes b}' which they can be recognized. The Dolphins

of Orion are cetaceans. The Pomfrets [Stromalev^)

are much esteemed articles of diet iu the East Indies,

as is also the Ilarvest-fish {Pqn-itus) of the Caribbees.

The King-fish [Lampru), a third British member of

the family, attains the weiglit of two hundred pounds

or more, and is remarkable for the beauty of its skin

and the excellence of its flesh, which is like that of

the salmon in flavour. It is only too rare.

Family XXXI.—ZEIDS (ZeWo;).- Plate 11, fig. 54.

Tlicse are thoracic fishes, . with very protractile

mouths, armed with feeble and not numerous teeth.

Vol.. II.

Their skin is either naked, or clothed with small scah-S

imbedded in the skin, and sometimes carrying small,

bony, spiniferous shields along the bases of the fins or

elsewhere. They are closely allied to the Scomberoids
by their cranial crests, their complicated pancreatic
caeca, and by other parts of their internal structure.

Their bodies are higli and compressed, and are sur-

mounted by one or two dorsals.

Tlie genera are

—

Zeva ; Capros ;* Caprnphonus (JIulIer and
Troscliel) ; Lampris ; Eipuda ; and Meite.

The Dory or John Dory {Zeus falxr) is a British

fish, which has maintained a considerable repute ever

since Quin pronounced it to be a good fi.'^h. The spots

on the sides are vulgarly supposed to be the marks
made by St. Peter's thumb when he took the tribute

penny from its mouth ; and according to Belon it is

called CJiristopsaron in modern Greek, and is fre-

quently suspended in the Greek churches by fishermen.

The words Zeus and fahcr are u.sed synonymously b}-

Pliny, and occur in other Latin authors ; but they did

not, as far as can be judged by the little that is said of

them, mean the Dory. The Boar-fish {Capros aper)

is another British fish, much less common than the

Dory, and of very inl'erior value for the table.

Family XXXIL—XIPIIIADS or SWORD-FISHES
{Xiphioedoi)—ina.te 10, fig. 53—

Are elongated fishes, with a long tapering acute snout,

composed for most of its length of the vomer and pre-

maxillaries, but supported at its base by the nasals,

frontals, and maxillaries; the prefrontals lie between

the snout and the orbits. The dorsal fins are single

or double, long and high, but wearing down in the

middle by age, so that a single one becomes two.

Some genera have ventrals, others are apodal ; none

have detached fiulets. The intestines resemble those

of the Tunny.

Tliis group forms a division of tlie Scomberoids in tlie

Ilistoire tks jmUsons, and contains tlie following genera

—

Xip/tlas; Tetrapturus; Mukaira; JJisliophoi-us; and Neinic/tt/ii/s

(Richardson).

The Sword-fish {Xiphias gladius) has been observed

at various times in the Brili.sh seas, but is much more

conmion in the Atlantic and Jiediterranean, and was

well known to the ancients. Brydone says that "the

taking of the Pesce spada, or Sword-fish, is a much more

noble diversion than the killing of the Tunny. No art

is used to ensnare him, but with a small harpoon fixed

to a long line the fisher attacks hira in the open seas,

and will often strike him from a very considerable dis-

tance. It is exactly the whale-fishing in miniature.

The Sicilian fishermen have a Greek sentence w^hich

they use as a charm to bring him near their boats, and

they pretend that it is of wonderful efficacy ; but if the

fish should unfortunately overhear them sjieak a word

of Italian, he plunges under water, and will ajipear no

more." Kirchcr took down the words of the charm

» Micro-^us of Blyth (1859), placed by its dcscriber nmonpr

the Xeidce, seems to resemble Caprns in ninny of its external

cbanictcrs. lis month is not protractile, but the mandible

projects when depressed.
d
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alluded to by Brydone, and found that they were not

Greek, but a mere jargon not traceable to any known

language. It would be well to compare them with

Hebrew, as they may be a remnant of the ancient

rha?nician tongue. Strabo describes this fishery,

which he believes was as ancient as the days of Ulysses.

The flesh of the Sword-fish is e.xcellent, resembles beef,

and is generally dressed in form of steaks. It is pre-

served by salting, and the fins are prepared in Sicily,

and sold under the name of Callo. The highly-esteemed

Uraon of the ancients was cut from the tail.

The great strength of the Sword-fish renders it a

formidable enemy, and it is able to use its beak with

fatal ert'ect. It sometimes drives this weapon through

the planks of a ship, and specimens of beams so trans-

fi.xed are not unfrequent in museums.*

Family XXXIII.—T^NIOIDS {Twnicedw).

Plate 11, fig. 57.

These are sword-shaped or tape-like fishes, with a

smooth nacry skin, containing delicate microscopical

scales, and bands of soft or hard tubercles imbedded

in the thickness of the skin. Some have rows of super-

ficial bony shields. The dorsal fin extends nearly the

whole length of the back, and its front rays, standing

on the head or nape, are generally tall. The caudal

varies with the genus. The anal is absent. The ven-

trals are sub-brachial, and in some are small, and

composed of six rays ; in others very long, and con-

sisting of only one or two rays. The jointed rays

are not branched, and the rays of all the fins are so

fragile that a complete sjjecimen has scarcely ever been

obtained. The mouth is small and protractile. The
skeleton is fibrous, but has little compactness, and is

easily injured. The stomach is prolonged below the

pylorus in form of a conical bag, and the pancreatic

coeca are very numerous. There is no air-bladder.

The genera are— Trach-jpterus ; Begahcus ; Gf/mneirus ; and
Slylephorus.

The unusual forms of these fishes render them inter-

esting. They are well named Trenioids or Ribbon-

fishes, because of their thinness and length, which in

some extends to between twenty and thirty feet. The
tenderness of their fins, and the brittleness of their

bones, unfit them for contending with a rough sea, and

it is probable that their habitual residence is in the still

waters of considerable depths
;

3'et their colours are

brilliant and beautiful. They are obtained chiefly

after storms, by which they are thrown disabled on the

shore. The British species are the Vaagmoer (Tra-

chypterus bor/mariis), and Bank's Oar-fish {Rcgakcus

Banksii).

Okdee v.—MALACOPTEEES or PllYSOSTOMES.

Malacopterous fishes have their fins supported by
jointed or branching rays, not associated with spines as

in the preceding order ; though in some cases, and more
especially in the Cy[)rinoid family, one or more of the

dorsal rays are stout, round, tapering, and stiff, losing

by age their joints, which are visible in the young fish
;

but in these instances the characteristic ventral spine

of the Acanthoptercs is absent. Another important

character of this order, is the x>re.sence of a pneiimatlc

^«ie. leading from the cavity of the air-bladder to the

CEsophagus or stomach—hence the appellation of Phy-
sostomes. The gills are free, with a single operoulated

external opening on each side, these openings being in

one or two groups only; approximated on the throat so

as to appear like one ; the arterial bulb is valvular at

its origin only ; the scales are cycloid or absent ; and in

general the bones contain radiated, osseous corpuscles,

these organisms being absent merely in a few minor

groups of this order.

The Malacopteres have been divided into two sub-

orders by the presence or absence of ventral fins,

namely, into Serpentiform Apodals {Apodes) and

* The most recent instance that fias come to our Iciiowlcflge

is tliat of the liarque Maud of Tyneniouth, wliich sprung]; a leal:

on her voyap;o homewards from Ceylon. Slie arrived in the

Tyne towards the close of Ma)', 18G0, and being put into the

middle doci; for repairs, one of the planlcs under the bilge was
foinid to have been perforated fiy the bealv of a Svvord-lisli, a
]iiece of the bealc, nine and a lialf inches long, having been
ibuud still sticking in the wood.

—

Newspaper paragrai^h.

Malacopterous Abdominals; the ventrals when
present in this order being situated on the belly.

Family I.—OPHISUROIDS {Ophisuridm).

Plate 2, :ig. 8 ; Plate 1, fig. 5.

This family belongs to the Serpentiform Apodals,

a group of fish in which the predominant aspect is that

of a long thick worm, covered with a slimy skin, for

the most part scaleless, but in two or three families

producing small imbedded scales. The fins, generally

long and low, are supported by simple rays, not jointed,

but of a very soft texture. Some groups want the pec-

torals as well as the ventrals, and are therefore termed

both abrachial and apodal. A few genera are destitute

not only of these lateral limbs, but also of vertical fins,

and therefore exhibit examples of fish wholly without

fins. Eibs are not developed in any of the Serpentiform

Apodals, except in the Congeroids, which have an

extraordinary number of these processes.

The Opliisuroids have CKcal stomachs, that is, a hag-

like protuberance beneath the pylorus of that viscus, hut

they have no pyloric ca3ca. Dr. Kaup, in his recent

very complete review of the Apodal sub-order,* divides

it into two sections, one having the posterior openings

of the nosfiil-tubes exterior to the mouth, and clearly

visible on the side of the face ; the other having the

* Catalogue of Apodal Fish in the British Museum, 1856.
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posterior nostrils concealed by a fold of white integu-

ment within the edge of the lip. These divisions are

named respectively j^haneromycteres or " exposed nos-

trils," and cnjptomycteres, " concealed nostrils." The
latter division is conterminous with the single family of

Ophisuroids, which, in addition to the character derived

from the position of the nostril-tube, has another in the

naked tip of die tail, projecting between the upper and

lower vertical tins. In some of the genera the pectorals

are very small, but they are not wholly absent in any

Ophisuroid. Though the gill-openings are lateral, j'ct

as they are frequently larger in the Ophisuroids than

in other members of the Serpentiform Apodal group,

and are moreover placed low on the side of the neck,

there is often but a very narrow intei-val between them

on the throat. The Ophisuroids have a smooth mucoid

skin, destitute of scales. In some of them small cuta-

neous tags fringe the upper lip, and in several the

proximal ends of the nostril-tubes protrude like barbels

on the side of the snout.

This family belongs to the warmer parts of both

oceans. A few members of it inhabit the Mediterra-

nean, and one species passes northwards along the

Spanish coasts to the Bay of Biscay.

The genera are

—

Leiuraiius; Centniropfiis ; Pa^cilocepJiahis

;

Microdonophis ; Ca^cilophis ; Ophisui'iis ; Berjjetuirht/ti/s ;

Brachijsomophis ; Ehpsopds ; Mtjs/riophis ; Murtsnopsis

;

Echiopsls; LepttJi'kmnphis ; Flsodonop/ns ; Lamnosioma\ An-
(/utsuriis ; Sphagehranchus ; CIrvhimuriEiia ; Calhckelya ; Ich-

t/tynpus ; Ophlsuraphis ; Myrophis ; Jlurccuicht/iys ; and
Myriis (K;iup. Cat.)

Family II.—ANGUILLIDS {Ed Famlhj).

Plate 1, fig. G.

This group contains but one genus {Anguilla), and

its members, the Eels, are anadromous fishes, some of

them living and dying in fresh water, and migrating

merely from river to lake and back again after spawning;

but generally they descend in autumn from the upper

streams to the estuaries, where the mixture of fresh

and salt water raises the temperature, and there deposit

their spawn. In the ensuing spring the j'oung may be

observed ascending rivers, in dense columns, close to the

banks, swarming up the moist gates of weirs and locks,

and overcoming other obstacles to their upward course.

This movement is called the Eel-fiire.

Lateral gill-openings, with operoula and branchio-

stegals ; conspicuous pectorals ; the end of the tail

encompassed by the union of the dorsal and anal ; and

longish, oval, cycloid scales imbedded in the mucoid

.skin, transversely and obliquely, so as to resemble

lattice-work—are characters of the family, and of the

single genus it contains. Card-like or villiform teeth

arm the jaws. Dr. Kaup has described, in his Cata-

logue, forty-five species, which are generally diflused

in the fresh waters of both the northern and southern

hemispheres, and doubtless the numbers will be greatly

augmented by future ichthyologists, since hitherto col-

lectors have given but little attention to the foreign

members of the grnus.

As furnishing a nourishing food. Eels are in much
request, though the Celtic races generally, and some
other nations, entertain a prejudice against them because

of their resemblance to serpents. Aiiyuilla, the Latin

name for the Eel, is retained in modern Italian, and

means in fact a little serpent. In the time of Juvenal

Eels were consumed by the populace at Rome, but

were despised by the wealthy classes on account of their

feeding in the sewers. No such dislike appears to have

been entertained in England in after-times; and the

cellaress of Barking Abbey is ordered by the statutes

of that religious house to provide "Russaulx" (Rus-

sclet pears?) "in Lenten, to bake with Eles on Shrove

Tuesdav," and to, have " Stubbe Eles and Nine-shaft

Eles."*'

In London at the present day Eels are a favourite

delicacy of the working classes. Vast quantities are

consumed in making a rich soup or stew, which is sold

in pennyworths near coach-stands, being cooked on the

spot over portable furnaces. Eel-pie houses are also

numerous on the banks of the Thames, wherein tliis

fish is served up to a higher class of customers. In

Mayhew's work on London Labour, ten millions of

Eels are stated to be sold annually in the metropolitan

fish-markets, weighing, at six Eels to the pound, nearly

one million six hundred thousand pounds. Dutch

fishermen are the chief suppliers of this article of food
;

but considerable quantities are imported from Ireland,

Eel fisheries being established on the Shannon and

elsewhere in that island. f A great consumption of

Eels also takes place in the manufacturing districts of

England, so that altogether, though they cannot be

classed as an important item in the staple food of the

nation, the)' are useful as a variety of diet, and a cheap

luxury. Eels are taken in the fenny districts by

barbed spears of several prongs, which are plunged

into the mud and withdrawn again, often with one or

more Eels impaled on the barbs. In rivers a more

regular fishery is carried on by fixing a barrier of wicker

baskets across the stream. Many are also caught by

hooks, baited with worms or fish, and set over-night.

Frost or bright moonshine are adverse to success in

this kind of fishery. The New York market, according

to Dr. Mitehill, is supplied with Eels at all seasons, the

fishery being carried on in summer by eel-pots, nets,

or by bobbing in the evenings with a bunch of tough

bait; in winter Eels are procured b)' spearing in the

mud.

Charlevoix in his" History of Canada," iii. 170, gives

the following notice of a productive Eel-fishery estab-

lished above a century ago on the Saint Lawrence.

In the course of the river between Quebec and Troif

Rivieres a prodigious quantity of large Eels are t;d<en

in this manner. On the wet beach, exposed to the

atmosphere by the ebb-tide, boxes are built at certain

distances ranged opposite an inclosure of hurdles,

through which the Eels cannot pass. Hedges of inter-

laced willows diverge from the mouth of each box and

run to the line of hurdles, tufts of grass being attached

to them at intervals. When the fiood-tide has covered

* By f-'tubbe Eels were meant probably tliick, short ones,

anil if the term iiine-shaft be equivalent to " nine-eyes," iho

fccond kind of Eels were Lampicys. A slutft vmmie was a

measure of length equal to about lial'f a foot, but four and a half

feet would be a very extraordinary length for eels.

t The amount of Eels brought annually by sea to London has

been stated at seven hundred Ions 1—(Simmons' Car. ofFood).
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the whole erection, the Eels, which always follow the

edge of the stream, and are attracted hy the verdure,

crowd along the liiirdle-palisade in vast numbers, enter

between the willow-hedges, and are by them guided

into the box-traps that are often filled in a single tide.

These Eels, Charlevoix says, are larger than the Euro-

pean ones, are very oily, and whatever be the care

bestowed in cooking them, always retain a wild flavour.

They are supposed, he informs us, to descend from

Lake Ontario, and to return thither again because of

the persecution tliey encounter from the White Por-

poises when they reaoli the tide-way. The descent

of Eels to estuaries for the purpose of spawuiLg was

unknown to Charlevoix.

Fajiily III.—JIUR.EXOIDS (Murccnada:).

Plate 1, fig 4.

This family, like the preceding one, belongs to that

dis'ision of the Serpentiform Apodals in which the pos-

Fig. 33.

terior nasal orifices are exterior to the lips, and arp

exposed to view. In its members also the gill-openings

are lateral, one on each side, with a considerable inter-

mediate space below ; their smooth and slippery skin

is destitute of scales, and their liaunts are almost exclu-

sively marine. They are abrachial as well as apodal,

and some forms, being also destitute of vertical fins,

are wholly ajjterons (finless).

Tlie dentition v.iries witli the ^enug. The gener.a are

—

MurctRn ; Sidera ; Encheli/mtssa ; Eurymyctefa ; Enc/ielf/core

;

Thyrsoiden ; LimamurcEiia ; Polynranodtm ; Chminornurana ;

Hfurcenoblenna ; Pcecihpkis ; Gymnomurwna ; Aphlhahmchtliy»

;

Uropterygius ; Apterickthys ; Privmothonus ; ;ind Morhiyiia ;

for an accouct of wliich the student ia referred to Dr. Kaup's
Catalogue.

No special fishery has been established, as far as we
know, for the capture of the numerous fish of this

family, commonly called Marries ; and we know little

of their habits beyond their being bold and voracious

animals. One called Pipiro by the natives is men-

The Fipiro (Poecilophis variegats).

tloned in the narrative of Cook's third voyage as inhab-

iting the reefs of Palmerston Island, and instead of

shunning its pursuers, coming fiercely towards tliem,

raising its head out of the water and attempting to

bite.

A Murry, which is not uncommon on both sides of the

."Vtlantic, as well as in the Australian seas, occasionally

appears off the coast of Cornwall, and is abundant in

the Mediterranean; it bears the scientific appellation of

Murccna helena. During the Empire the Ilomans, taking

advantage of its ability to live in fresh water, kept this

fish in stews; and Pliny relates in liis "Natural History"

that Vedius Pollio, a Pomau kniglit, one of the intimate

friends of Augustus Cossar, proved the fierceness of

these fish by throwing condemned slaves into his fish-

jionds to be devoured by them ; not, says Pliny, that

he lacked wild animals wherewith to feed his fish, but

because he was of too tender a nature to behold an

entire man torn to pieces in any other way ! ! Caius

Ilirrcus, who kept stews for Murries, presented the

public with six thousand of these fish when Ceesar

triumphed as dictator. Lieinius Crassus trained his

Murries to be obedient to his voice ; Hortensius Orator

is said to have formed so strong an attachment to a

JIurry that he wept when it died ; and Antonius

Drusus adorned one that he loved with earrings. The
Murries brought from Taitessus, which were much
esteemed by the Romans, were also of the species

named Murana helena, which still abounds at Cadiz

and the Straits of Gibraltar. Brydone says that the

Murries of the Faro di Messina were the finest fish he

ever ate, so tliat it was probably merely the greater

cost of those which were obtained beyond the Pillars

of Hercules that gave them so much favour in the eyes

of the Romans. Pliny attributes to the Jlura'ua the

habit of leaving its ponds and travelling overland,

which the common eel is known also to do. Gym-
nomtirana is entirely destitute of fins, and in Aphthal-

micldhijs the only vestiges of a fin are a few soft rays

at the tip of the tail. Apterk-hthys cavns has merely

rudimentary eye-balls covered with skin, and cannot

possess distinct vision.
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Family IV.—SYMBKANCIIS {Symhrmi-IiUkc).

This family name has reference to the two outlets

of the gills into a single external orifice situated under

the throat, either with or without a membranous par-

tition coming to the lip of the opening. Tlie pectorals

and other tins are eitlier wholly absent, or are very

scantily developed. Some members of the family

have scales partially distiibuted on the body ; others

are quite scalelcss.

The gencr.1 are

—

Ampliipnous ; Ophhternon; S^irJ/ranchfi

;

MonopUrus ; and CheUabranchus (liicluirdsun).

The species are not numerous, jnd are confined to

the southern seas. One example of Cheilohraachiis

was taken by Sir James Clark Hoss in the high south-

ern latitude of 72°.

There are peculiarities in the branchial system of

some of tliese fishes, which are deserving of notice.

The Cuchia of the Ganges [Ampliipnous cuchia) has

four pairs of gill-arches ; but the first pair is united by

uuicous membrane to the succeeding one, and the

fourth pair is similarly bound to the third one, the first

and fourth being unprovided with gills, which are con-

lined to the second and third pair of arches ; and the

branchial processes are long, slender, fringe-like fila-

ments. These rudimentary gills are aided in their

function of aerating the blood by a large air-bag on

each side of the head, having a cellular and very vas-

cular interior, and communicating with the mouth by

an opening before the first branchial arch. This fish,

which is of sluggish habits and very tenacious of life,

huks in marshy holes, and is truly amphibious in

respect of its respiratory organs.

jMonoptcrus hixs three pairs of gills ; and Ophisternon

and Sijinbrnnchus four pairs. A Alonopterus inhabits

the streamlets and estuaries of Chusan, where it preys

on smaller fishes, and is easily captured by a liook

baited with an earth-worm. It is a favourite food of

the inhabitants of that island, and is preserved by them

alive in large jars of fresh water until needed.

Family V.—CONGEROIDS [Congrida).

Plate 2, fig. 7.

The Conger family are, like the MunTnoids, fierce

and pugnacious fishes, and being better armed on the

jaws, many of them with acute lancet-shaped teeth,

and having moreover the aid of tails wliich are in

some degree prehensile, and can be wrapped round

a man's arm or hook on to the gunwale of a boat,

they fight with more danger to their captors. The
first movement, therefore, of the fisherman, when he

has dragged one out of the water, is to batter and dis-

able it by blows from a handspike or other convenient

truncheon. This family of fishes have a dorsal fin

reaching forwards to the head, a naked and scaleless

skin, and for the most part a tapering, compressed tail,

at the point of which the dor.sal and anal meet. Pec-

toral fins are present in some, but wanting in other

species. The snout is generally elongated, and the

mandible shuts in behind the upper jaw. A labial

cartilage is developed in the lips, and many slender

ribs spring from the vertebral column, even in the tail.

The genera are

—

Mtirceucsox ; Conrjer or Cunfjrus ; Kdta-
soma ; C'onrfermuiccita ; and Uroconr/cr.

A prodigious quantity of the common Congers are

stated by Col. Montagu to be taken on some banks on

the French side of the Channel, the bait used being

Sand-launces purchased in England. The chief British

fishery for the Congers is carried on along the Cornish

shores, and a great number so caught are sent over to

Jerse}-, where they form a considerable part of the fish

exposed in the fish-market of St. Ilcliers.

Family VI.—GYMNOTIDS {Gijmnotkla).

Plate 2, fig. 11.

Tiie Gymsotid-s inhabit the rivers and fresh-water

lagoons of tropical America, and are Malacopteroun

Apodals, with joiiUedfin-rays, having the vent situated

on the under aspect of the head. The family characters

may be summed up as follows :—Eel-like fishes, with

no dorsal tins (unless the long, elastic, dorsal thong of

Sternarehus be considered as such). In all the genera

the anal is well developed, and edges the whole under

profile, commencing close behind tlie vent. In some

members of the family the vent is farther forward than

the eyes, and in none is it situated farther back than

beneath the gills. The skeleton is in advance of that

of the Serpentiform Apodals, having the scapulo-cora-

coid arch attached to the head, instead of being as in

that group feebly framed and appended to the fore part

of the vertebral colunm. The Gymnotid skeleton also

possesses perfect ventral ribs. The family, moreover,

is characterized by a twofold swim-bladder, the ante-

rior capsule of which is small, and is protected by a

fibrous capsule. This capsule is connected with the

acoustic organs, and is thought by Dr. Kaup to be the

homologue of the membranous labyrinth of the more

lughly-organized molluscs. One species of Sleniopyr/us

has a pneumatic tube issuing from each of its air-

bladders. The eggs of the Gymnotids are contained

in ovarian sacs, and do not drop into tlie common
cavity of the abdomen, as is the case in the Serpenti-

form Apodals. The stumach has a c;ecal projection,

and there is a papilla behind the vent. Teeth are pre-

sent on the upper jaw and mandible in some species,

but wanting in otiiers, and none exist on the vomer.

In some genera the fiices of the fi.sh are elongated and

tubidar, with small terminal mouths ; in others the

jaws arc abbreviated and the gape wider.

Tlie genera are

—

Cymnolus; Campus; Stcmojiiffjvs ; lihawph-

iciithjs ; and Sternarehus.

A Carapus of the island of Trinidad is termed

locally the "Cutlass-fish." The Sternarehus here

figured must not be confounded with the Mormyrus

o:ci/r/iinchus, or sacred fish of Thebes and i\Iemphis, to

be hereafter mentioned. None of the Gymnotids, as

the name denotes, have fins on the back, but the elastic

whip-thong of the Sternarehus has been considered as

the reijresentativo of a dorsal. It lies in a groove run-

nhig along the back, wherein it is generally giuod
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down by mucus. In the woodcut it is shown partially

disengaged.

Professor Ilyitl has shown that Gi/mnarchus resem-

bles Mormyrus in possessing a side-chamber in the

bulb of the gill-artery ; it has moreover a serpentiform

complication of the air-bladder.

Fi!

Gymnotus is the only genus of the family which is

scaleless, and it is furnished with a powerful galvanic

apparatus, an organ not hitherto found in scaly fishes.

In the Gymnotus, or Electric Eel, the galvanic organ

occupies about half the thickness of the tail, and is

divisible into four longitudinal bundles ; a thicker

Suarp-nosed Thong-fish (Steruarchus oxyrhir.chus).

upper pair and a slender lower pair laid along the base

of the anal fin. Each bundle is constructed of parallel

membranes and Ijorizontal discs, close to each other,

including multitudes of transverse prismatic cells filled

with gelatinous matter, and largely supplied with nervous

filaments. Humboldt's description of the way in which

the Gymnotes use their batteries is highly interesting.

These fish abound, he says, in the vicinity of Cala-

boza in South America, and the Indians well aware of

the danger of encountering them when their powers

are in vigour, collect from twenty to thirty horses, drive

them into the pools, and when the Gymnotes have

exhausted their electric batteries on the poor horses,

they can be taken without risk. Time and repose are

needed before the batteries are ready to act again.

The hoi'ses at first exhibit much agitation and terror,

but are prevented from leaving the ponds by an encir-

cling band of Indians who strike them with bamboos.

"The eels," says Humboldt, "stunned and confused by
the rush of the horses, defended themselves by reite-

rated electric discharges, and for some time seemed
likely to gain the victory ; for every now and then a

horse overcome by the violence of the shocks he

received, was observed to disappear under the surface

of the water. Some horses, however, rose again, and
though exhausted by fatigue gained the shore in spite

of the exertions of the Indians, where they stretched

themselves out on the ground. I remember a superb

picture of a horse entering a cavern and terrified at the

sight of a lion. The expression of terror there depicted

was not greater than that which we witnessed in this

unequal conflict; in less than five minutes two horses

had succumbed, and were drowned. The eel, more
than five feet long, glides under the belly of the horse

and by a discharge of its electric organs attacks at once

the heart, the visceia, and the gastric nerves. After

such a commencement I was afraid that the fishing

would end very tragically indeed ; but the Indians

assured me that it would soon terminate, and that the

first assault of the Gymnotes was chiefly to be dreaded.

In fact after a time, the eels resembled discharged

batteries. Their muscular motion continued active, but

they had lost the power of giving energetic shocks.

When the combat had endured for a quarter of an hour

the horses appeared to be less in fear; they no longer

bristled up their manes, and their eyes became less

expressive of suffering and terror. They were no

longer seen to fall backwai-ds, and the Gymnotes swim-

ming with their bodies half out of the water, were now
flying from the horses and making for the shore. The
Indians now began to use their liarpoons, and by means

of long cords attached to them drew the fish out of tlie

water, without receiving any shock so long as the cords

were dry." Professor Faraday made exi)eriments on

two Elecirio Eels that were brought to London and

kept in the Adelaide Gallery. By tlie galvanic currents

of the fish, needles were magnetized, heat was evolved,

an electric spark was obtained, and chemical decom-

positions efi'ected ; in short, the absolute identity of the

nervous currents of the Gymnote with those of a gal-

vanic battery or Leyden jar was completely established.

Professor Owen says that when he grasped the head of

the Gymnote with one hand and the tail with the other,

he received a stroke which was most painfully felt at

the wrists, the elbows, and across the back ; but Pro-

fessor Faraday showed that the nearer the hands were

together witliin certain limits the less powerful was

the shock, which was given by the parts of the fish only

that intervened between the hands : the current was

always from the head towards the tail. When the two

examples of this fish were brought to England in 1842,

neither of them weighed above a pound, but in 1848

one of Ihera had attained to forty, and the other to fifty

pounds, so that each of them had gone on nearly doub-

ling its weight in each succeeding year. So common
is the Gymnote in the neighbourhood of Uritucu, that

a route at one time much frequented had been aban-

doned in consequence of the number of mules killed by

these fishes every year in fording a stream that crossed

the way.

F.uiii.Y VII.—HETEROPYGIANS.

With this fiimily we commence the second sub-order

of Malacopteres, or that wliich has ventrals; and as

these fins are when present in this order always situated

on the belly and are not closely connected to the sca-

pulo-coracoid arch, the sub-division has been named
Abdominales, or Abdominal Malacopteres. The very

forward position of the vent, on the throat, is a char-

acter which the Ileteropygians possess in common with

the Gymnotids, and from which they derive their appe!-
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lalion. Tliese fishes have also minute or rudimentary

e)'es, whose optical powers are very low ; a simple air-

bladder, communicating with the intestinal canal; a

CKcal stomach
;
pancreatic CiEca ; and neither pseudo-

bianchia>, nor an adipose dorsal. Agassiz is inclined

to consider the group as an aberrant Cyprinoid form,

but reserves his final decision on its position imtil he

has had an opportunity of investigating the embrj'ology

of the species composing it.

In the recesses of the great cave of Kentucky, miles

mider ground, there are waters which no ray of sun-

light ever reaches, and which are inhabited by blind

insects and blind fishes. Dr. Wyman examined four-

teen of these fishes [Amblyopsis spelaus), and in three

or four of them only was he able to detect an eye-ball

beneath the skin. These lie dissected and found that

the eye was wholly covered by areolar tissue, and was

not organized to receive images of external objects.

Slender optic nerves were detected, but he could not

trace them to the ojitic lobes of the brain, though the}'

doiditless proceeded from thence. The family com-

prises two genera, Ambbjnpsis and Chologaster, the

latter having like the former a guttural vent, but

possessing eyes, and wanting ventrals. It is therelore

an apodal, and furnishes one of many instances in zoo-

logy of the way in wliicli nature oversteps our artificial

classification.

The Malacopteres with abdominal ventrals which

follow, belong mostly to the great Linniean genera,

Cliipea, Sahno, and Cyprinus, and are treated ot in

much detail in the xvii., xviii., xx., and subsequent

volumes of the Histuire cles Poissons. They iiave

cycloid scales, a few only being scaleless ; and the

bones of the head, cheeks, gill-covers, and shoulder,

are generally destitute of serratures and spinous points.

Family VIII.—CLUPEOIDS or HALECOIDS
{Clupcmhi^.—Vlate 3, figs. 13, 17.

This, which includes the Herrings, ma)' be considered

as the most important, or at least as one of the most

important families of fish, viewed in respect of the

quantity of wholesome food thoj' furnish to man. It

may be characterized as follows :—Scaly abdominal

Malacopteres having generally elongated and greatly

compressed bodies, with thin, trenchant bellies most

generall)' denticulated by a series of small dermal bones

iuterjiosed between the points of each pair of ribs.

Dorsal fin always solitary; ventrals situated near the

middle of the body ; no spinous rays in any of the fins.

In common with the Salmonoids they have moderately

long premaxillaries which join with the maxillaries to

form the upper border of the mouth ; the maxillaries

are composed of three pieces, wliich separate readily.

Gill-openings are on each side, large, joining the isthmus

far forward between the limbs of the mandible ; branchial

rakers long and n.arrow, projecting towards the mouth;

no pseudo-branchia;. Ribs long and slender, with thread-

like epipleural sjjincs diverging from them and from

the vertebral apophyses. Stomach ca^cal, often fleshy;

pyloric ca;ca numerous and long. Ova very numerous,

and like the milts towards spawning time, occupying

much space in the belly. Air-bladder always large

and communicating through a slender tube with the

point of the ca;cal cone of the stomach, or in some
species with the dorsal side of that viscus or of the

oesophagus ; rarely does the air-bladder divide poste-

riorly into long conical processes ; its anterior end is

always simple, generally pointed, and does not pass

farther forward than the first spinal vertebra ; neither

are there any ossicles connecting it witli the acoustic

capsules, as in the Cyprinoids, nor has it any communi-
cation with the cavity of the skull.

The Cliipeoid or Hsilecoid family cont.iins the fullowing

gpner.i

—

CUtpea ; Sai'dlnclla ; Hareiifjaki ; Pdlotia ; Prisfi-

yaster ; Rogenia ; Clupeonia ; Spratella ; Kowala ; Meletta ;

Alausa; Enyraulis; Coilia ; Odontoynathus or Gnathobolus

;

Chali/essas; ^mitojnsfer (Bleeker); Clupelcht/iys {id.).

This family is of great importance to man in all

quarters of the world ; and, of its members, the

Herring {Cliipiea Jiarengus) merits the first place. For

many centuries it has been the object of a great fishery

in the English seas, but the records of it go no farther

back than to Anglo-Saxon times, and the Welsh appel-

ations of the fish, Pennoy and Ysyade/i, or the Gaelic,

Synden (pronounced Scatten) have not found a place

in the commercial vocabulary. Neither have the Scan-

dinavian terms. Sill or &'W, obtained general currency.

Artedi derives the Latin name Ilareiiijus from the

German Hariny (in Dutch Hariny). M. Valenciennes

thinks that the origin of this German word may have

been the Latin arcsco, to dr}', while Pennant attributes

it to the German lieer, a host, but neither etymology

is satisfactory. The Roman word, Alec or Hahc.
denoting any small marine fishes that are salted, as

well as a garum made from them, could, as used by

Horace, Martial, and Pliny, have no reference to the

northern Herring, which does not enter the Mediter-

ranean, yet it was the ecclesiastical name for the latter

at the time of the Norman conquest. In Doomsday
Book, Duuwich is taxed at sexayinla millia alcctum

(sixty thousand Herrings), and tlie same word. Alec,

occurs in the work on natural history written about the

year 1180 by the .\bbess of Ilildegard de Pinguia. The
Anglo-Saxon Ilwring, probably even more ancient than

the German Hariny, since it belongs to a maritime

peoi)le, has kept its groimd in England, with slightly

modified spelling, and the Herring fisliery can be traced

to au earlier date in England than on the continent.

In the charter of foundation granted to the monastery

of Barking by Erkenwald, bishoj) of London, circa A.D.

G80, allusion is made to the salting and smoking of

Herrings ; the barrel is ordered to contain five hundred

of them, and the levy of these fishes for the use of the

monks in Lent is called herring-silver. Mention is

likewise made of the Herring in the instructions for

managing the revenues of tlie monastery of Eveshnm

in Worcestershire, founded in 700 by Bishop Edwin.

Edward the Confessor bestowed oti the Abbey of

Fecamp a Chesliire salt-work to provide the monks

with salt for tlieir Herrings ; and at the time of the

Conquest very numerous salt-])ans in the Isle of Wight,

and along the eastern coasts, were allotted to those

who carried on the Herring fishery. Even at that

early date, Yarmouth in Norfolk was the rendezvous of

Herring fishers from various parts of England, France,
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nnd Flanders. Laws were iiiaile fur the regulation

of the fishery, and its commencement fixed to be on
the feast of St. Michael (September 29), and its clof;e

on that of St. Martin (July 4). In 1128 Henry I.

appointed a mayor to govern the burgh and the fishery,

and to pay over to the crown a roj'alty of ten thousand

Herrings. Dunwich, then a strong walled town, paid

twelve thousand to the monks of Ely, and twelve

thousand to those of Eye ; but this tax was remitted

by King Julm, owing to the town liaving gone to

decay through the encroachments of the sea, which

now flows over its site. An act called the " Statute

of Herrings" was passed in the reign of Edward III.

lied Herrings and Bloaters seem to have been cured

chiefly at Yarmouth, and the German commercial

designation of them was " English Ked Herrings in

straw." King John granted a charter to Yarmouth, of

which one of the conditions was the presentation of

twenty-four Herring-pies to the king through the

sherifl" of Norwich. Bed Herrings are mentioned in

an inquisition held in the reign of Henry III. ; and in

the time of Edward I. they were sent from Yarmouth
to London by the last. The best pickled Herrings

were then sold at twenty the penny, fifteen Eels brought

the same price, and Soles were threepence a dozen.

E(lw.ird II. wrote three letters to Ilaco VI. complaining

of the arrest and oppression of certain Englisli mer-

chants trading to Norway with Herrings and other

commoditii.'S. The Earl of Northumberland's house-

hold book, kept in the reign of Henry \'ll., mentions

Wliyt Herring, Rede Herring, Stocklish, Saltfish, Salt

Salmon, Salt Sturgeon, Salt Eels, &c., among the

articles of diet to be provided for his family.

The Scotch Herring fishery was, according to

Anderson, in a flourishing state in the days of Gregor\'

the Great, contemporary with Alfred. Many acts of

the Scottish parliament were passed between 1148

and 1284 for its encouragement, and for providing

salt for the same ; and ever since the Herring

fishery has been considered to be of great national

importance. The curing of Red Herrings does not

appear, however, to have been at any time carried on

with success in Scotland, though attempts were made
to introduce it. In the reign of James VI., a.d. 1G1.3,

Archibald Campbell was privileged to bring in strangers

to make Red Herrings.

Brill is the first port from whence the Dutch

carried on a regular Herring fishery, and its records

go no farther back than 1164. The art of salting

the fish was greatly improved b)' William Buckelz

or Beukelen of Biervliet, who died in 1397. His

process gave a pre-eminence to the Dutch cured Her-

rings, which they still retain, and he was considered

to be so great a benefactor to his country that the

Emperor Charles V. honoured his memory by visiting

his tomb.

The earliest documents relating to the Herring

fisheries of France are dated in 1030. The charter of

the abbey of St. Catherine, near Rouen, mentions the

existence in the vafley of Dieppe of five salt-pans and

five sheds (salines ct masures) wherein five thousand

Herrings were cured, and Robert, Duke of Normandy,

granted to the abbey of Fecamp, in 1088, permission

to hold a fair dining the Hening season. Those
Norman fisheiies then, and for more than a century

afterwards, supplied Herrings to Paris and the country

drained by the Seine. In the year 1859 the Herring

fishery carried on from Boulogne employed fifteen

hundred men, one hundred and nine boats, and pro-

duced four thousand five hundred and fourteen lasts of

fisli,* valued at £118,000.

In 1855 Scotland cured seven hundred and sixty-six

thousand barrels of pickled Herrings, and exported

half of that quantity—emplo3-ing in the business forty

thousand seaman, eleven thousand boats, and twenty-

eight thousand curers and labourers. The average

annual produce of the Scotch Herring fishery for forty-

tlu-ee j'cars is four hundred and sixteen thousand barrels.

The general sea-fisheries of Ireland, when most flourish-

ing, employ about ninety-three thousand people ; but in

1856 the number so engaged was only forty-seven thou-

sand, and of the boats, twelve thousand. London
receives annnalh', at Billingsgate, two himdrod and
seventy-eight millions of Bloaters,f and fifty millions of

Red Herrings.

As the Herring has not been observed to pass

Rochelle in the Bay of Biscay, the southern limit of its

range may be stated at about the forty-sixth paraflel of

latitude, and some minor sculls onlj' go so far; few of

any consequence passing the capes of Normandy on the

forty-eighth parallel. Its chief haunts are the seas

encircling the British isles, or washing the coasts of

Denmark, Sweden, and Norway, including the Baltic.

It is comparativel}' a scarce fish on the coasts of Iceland,

and though Herrings occur in the Arctic seas, they are

of small size, and their specific identity with the true

Herring has not been established by a careful compa-

rison of specimens. The Halecoid called the Herring

on the Atlantic coasts of North America, is, according

to M. Valencioimes, a different species from the Euro-

pean one. The notion formerly entertained of the

Herring descending from under the Polar ice in vast

columns to the localities we have named, and then

retiring again to the north to breed, was not founded

on exact observation, and has been abandoned. On
the contrary, it is certain that these fishes do spawn in

the Channel, and in the bays and fiords that they enter

;

the eggs having often been found by fishermen adher-

ing to sea-weeds, oj'ster-shells abandoned by the

molluscs, and other substances lying at the bottom of

the water; and the Herrings themselves have been

occasionally observed, in shallow water, within half a

mile of the shore, rubbing their bodies against stones

with such vivacity, to promote the expulsion of the

roe, as to detach part of their scales, while towards

sun-rise the quantity of milky secretion from the milt

gave a tinge to a great extent of sea. After the Her-

rings have deposited their eggs, thej' put out to sea,

and do not return again towards the shore except in

small sculls. A few stray ones sometimes ascend a river

to the fresh-water, and instances of such occurrences

* A last of Herrings contains twenty cades, or a thousand,

every ibuusand ten hundred, and every iiundred six score. Of
nnpacked Herrings, eighteen barrels make a last.—(Mortimer's

dictionary of Commerce.)

t " Blote," .iccording to Hallowel, means ''dried;" and
" bloat," " dried in smolce."
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ill the Thames, the Tay, and the Seine, ai'c rccoiJed,

but they are not frequent. The haunts of the great

sculls are supposed to bo iu deeper water, beyond the

reach of nets, but at no great distance from their

spawning places, so as to admit of sculls coming towards

the shore at all seasons of the year, which is the

case at one station or another. Tlie great fishery

commences, James Wilson says, in May, ofl" the

eastern side of Lewis ; at midsummer extends along

the western and eastern shores of Scotland; and con-

tinues until August, when it reaches its maximum olf

Caithness. In Loch Fine, and other western sea-lochs,

tlie fishery endures into the winter. In Yarmouth

(listiiot it comniencos in autumn and lasts over part of

the winter; and iu December it begins again in the

I'irth of Forth, and is carried on there as a winter

fishery. Finally, in spring the fishery is prosecuted

at Ballintrac on the Ayrshire coast, though the fish are

then spawning, and in bad condition. From this

review, we perceive that there are only a few blank

weeks between the end of March and the middle of

May. The young, adds this accomplished ichthyolo-

gist, arc too often captured in our firths and bays of

the size of sprats, and give suflicient proof that the

retirement of the parent fish to breed in the arctic

regions is a fable. Kecent observations made by order

of the Dutch government have shown that the appa

rently desultory movements of the Herring-sculls in

(he fishing season, depend on the temperature of the

sea; the Herrings seeking those parts which have

a temperature between 5Jt° and 58° of Fahrenheit.

Young Herrings are very abundant among the

Orkney and Zetland islands in summer, and may be

discovered in the shallow waters all round the British

coasts. In Yorkshire they are called Herring -site; the

Scandinavian name of Sill, belonging to the species,

being restricted there to the young.

There are, however, other Herrings differing widely

in their habits from the fish of the British seas, which

have been nevertheless described under the same name
by able ichthyologists and observers. Pallas informs

us that Herrings inhabit the arctic seas from the bay of

Ucholsk, round the coasts of Kamtschatka and Siberia

to the Pctchora and AVhite Sex, in immense soidls.

About the summer solstice numberless bands of these

Herrings enter the bays, and find their way into the

fresh-water lakes, where they spawn. Part winter in

the fresh-water, tlieir return to the sea being often

prevented by bars of gravel which the autumn storms

throw up. On the approach of the following spring,

the Herrings daily visit the gravel bars in search of

openings whereby they may re-enter the sea, which

not finding they retire for the night to the depths of

tlie lakes. The Kamtschatdales profit by their know-
leilge of these facts, and moving with their families to

the bars, make gaps therein, in which they place bag
nets, by which they capture immense quantities of the

fish. Baron Wrangell says that the Herring season in

the Yenisei is of vast importance to the natives inhabit-

ing the banks of that river, and Eiman in his travels

through Siberia, mentions tlie large bands which annu-

ally ascend the Obi, and sock the sources of its aftlucnts

in the Ural mountains, where they pass the winter.

Vou 11.

Though the Shad and some other Halecoids enter the

British rivers, the Common Herring is not generally

believed to do so, at least in any considerable numbers,

far less to pass the winter in them. But 5Ir. Ffennell,

inspector of fisheries, slated in 1853 to the Natural

History Society of Dublin, that he had obtained Her-

rings from the Lakes of Killarney, where they are

named by the fishermen Goxirccns. To remove doubts

it would be satisfactory to compare a Goureen with an

oceanic herring and also with the Corer/oni, which arc

popularly named Fresh-water Herrings.

The Sprat {HareiiQula S2>ruUus) is another Clu-

peoid which abounds on some parts of the British

shores from November through the winter months, and

in some seasons is so plentiful as to be sold at sixpence

a bushel. This low price excludes the Sprat from the

tables of the rich, but it is excellent when fried, and

furnishes a pleasant variety in the diet of the labour-

ing classes. An immense quantity is disposed of in

London, and the surplus is used for manuring the hop-

grounds of Kent, at a cost of twenty shillings an acre.

Tlie White-bait [Rorjenia alba), a still smaller

species than the preceding, bears a high price and is

reserved for luxurious tables. Great quantities are

consumed by visitors to Greenwich and Blackwall in

the summer months ; certain taverns being celebrated

for the manner in which they are served up, the other

delicacies that accompany them, and the high charges

for the repast. At the close of a session of the British

parliament, the ministers have been so much in the

practice of late years of concluding their labours by

eating White-bait at the West India Dock Tavern

at Blackwall or at Greenwich, that the dinner having

become almost an institution, its neglect would be con-

sidered an unpopular if not a dangerous innovation.

For long the White-bait was thought to be the fry ot

the Shad, and the Corporation of London as conserva-

tors of the Thames promulgated numerous laws for the

re]iression of the illegal fishery, the punishment by fine

and imprisonment of the fishermen engaged in it, and

the confiscation of their implements. Annually the

lord-mayor and his aldermen descended the river in

state to detect infringers of their edicts, and to punish

with severity any incautious and ill-informed fisherman

that they happened to pounce upon; but they concluded

the unwonted labours of the day by dining upon White-

bait. The corruption of the waters of the Thames in

the summer of 18G0 was assigned as a reason for the

scarcity of White-bait then prevalent.

The Twaite-shad {Alausa vuhjnris) and Allicc-

shad {Ahiusa communis) are Clupeoids which ascend

certain British rivers, and also the rivers of France,

both on the side of the Bay of Biscay and of the Medi-

terranean. The Spaniard Ausonius, in his Latin poem
on the Moselle, celebrates the Alaiisa of that river.

The Shads are sometimes callcdMay-fish, in consequence

of their appearing in our rivers in that month ; and

sometimes kings or queens of the Herrings, because of

their resemblance to an overgrown herring. Tliey are

full of bones and in no great estimation for the table.

On the coasts of the United States tliero arc various

kinds of Shads having a general rcscmblanco to tho

European species, and bearing in tho New York market
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the names of Common Shad, Menhaden, Hardheads,

Marshbankers, Sprinpj-herrings or Alewives, Summer-
herrings, Sliadhies, &c. (Alausa tyranmis, prcEstahilis,

teres, menhaden, shadiim,&c.), some of which are largely

consumed in the fresh state, and are said by Dr.

Mitclall to take salt well and to be liighly prized as an

article of food by the people.

The Pilchard of Cornwall, which is the Sardine

of commerce {Almisa ]>ilchardus), is of much gi-eatcr

economical importance than the Shad. It is known on

the coasts of Normandy and Picardy by the names of

Cele'rin and C'elan, at Bordeaux by that of Royan, and

in the markets of Paris by that of Harengs de Dcrgioes.

On the coasts of Spain and Portugal and in the Medi-

terranean, where it is an abundant fish, it is generally

termed the Sardine, Sardu, Sardella, &o. The best

fishery for the Sardines on the French coast, is stated

by M. Valenciennes to be between Belleisle and the

])eninsu!a of Quiberon. The chasse-marees in which

the fishery is carried on are of eight or ten tons burthen,

and have a crew of from six to ten fishermen, including

a master and a brigadier or mate; the rest being work-

ing men, not sailors by profession, but Breton husband-

men who become fishers for the time. The nets are

from fifteen to twenty fathoms long and two and a half

deep, with meshes under an inch in diameter. Nets

with small meshes are named carahins ; and those

which have meshes approaching an inch, folks. The
head-rope is buoyed up with corks, and leads are afSxed

to the foot-rope to preserve the erect position of the

net in the water ; some fishermen, however, preferring

to balance the net with the weight of a stout cable as

a foot-rope. Salted fish-roe is used for bait to allure

the fish to the spot, and is named resurc, rave, or more
commonly rogue. The roe of the cod is most in request

for this purpose ; but the roe of mackerel mixed with

the pounded flesh of that fish is frequentlj' employed

—

this kind of bait being brought from Norway, more
especially from Drontheim. Gueldres and C'heri-ons

are other sorts of baits formed of small crabs and fish-

fry salted, but they are forbidden by law because of

tlie great quantities of fish-fry that their employment
consumes. The chasse-maree equipped and manned,
stands out to sea for two or three leagues, and then

the sail being lowered and the mast struck, it is kept

head to wind by the action of the oars alone. After

unshipping the rudder the net is payed over the stern

by the master; and while the boatmen put it on the

stretch by plying their oars, he throws the bait, reduced

to a proper consistence, to the right and left as far as

he can cast it. When the master, judging by the move-
ments of the corks and a quantity of silvery scales

appearing on the top of the water, tliat the net is pretty

full of fish, he loosens its end from the boat to attaeli

it to a buoy that he had fastened to the other end, and

so quits it for a time. Then, having cast out in the

same manner five or sis nets in succession, he waits

until he thinks the meshes are charged with fish, when
he proceeds to take up the first not, and then the others

in succession. The fish which are caught in the meshes

by the neck are next disengaged and covered with salt,

and the boat returns to port, whore the Sardines are

expeditiously landed by the aid of Breton women, who

run with baskets of them on their heads. The jiroduce

of the fishery that does not find a ready market when
fresh, is either salted anew, or is pireserved in olive oil

or melted butter, to form an article of export to all parts

of Europe. The Sardines that are too large to enter

the meshes of the Breton nets, proceed onwards into

the Channel, increase still farther in size, and acquiie

the name of Ce'lan, but are often confounded in the

Paris markets with the common herring. On the

coast of Portugal the Sardine fishery is carried on in-

lateen-sailed boats named bean-cods, from their shape,

by English sailors. The jilan of fishing is much like

the French one described above, and the fish salted in

bulk and carried to Lisbon, and other markets of the

peninsula, where they are in gi'cat request. The Cor-

nish fishery is described in detail in Yarrell's " History

of British Fishes," and in the publications of Jonathan

Couch, Esq., of Polperro, who for many years has

studied the ichthyology of that coast. Tfiree stations

are particularly mentioned as points of assemblage for

these fishes ; one between the Lizard and the Stait in

Devonshire, eastward of which no regular Pilchard

fishery is prosecuted ; a second station lies between

the Lizard and the Laud's- end ; and the third is off

St. Ives. From five to ten thousand is considered a

moderate capture in one night for a single boat, fishmg

with drift-nets, but the take often amounts to twenty

thousand ; and the quantities inclosed in scan nets aro

frequently such as to be scarcely crediljle. Borlasc

records the capture of three thousand hogsheads at one

time, each hogshead containing from two thousand five

hundred to three thousand fish ; and an instance is

mentioned in Yarrell whore ten thousand hogsheads,

amounting to twenty-five millions of fish, were carried

into one port in a single day. The oulfit of a scan

costs about £800 ; of a string of drift-nets about £G a

net, and the value of the boat is from £100 to £150

;

and the whole eajjital invested in the I'ilcliard fishery

is estimated at £450,000. The wages of the fishermen

depend on the success of their labours. A pilchard or

star-gazing pie, with the heads of the fish protruding

through the crust, is a dish peculiarly Cornish. Cam-
den tells us that in his day the " P^dchard" fishery

was prosecuted from July to November with great

success on the Cornish sea ; and that the fish, when
salted, smoked, and pressed, were exported in vast

quantities to France, Spain, and Italy, under the name
of Fumados.

The Ikan-tamhan of the Malay peninsula {Dussu-

micra acuta) and Tdmban ncpis or hdtid {Clapcoiiia

perforata) of the Straits of Malacca are prepared like

Sardines in oil. The latter bears a close resemblance

to another Clupeoid of the same seas which is very

poisonous, and is itself said to bo poisonous when
its usually silvery eyes become red. In 1822, 1823,

and 1825, many natives of Boncoolen having eaten

of these red-eyed fish, were suddenly seized witli

violent vomiting, which, except when remedies were

immediately resorted to, ended fatally in an hour. It

was surmised that the poisonous fishes had fed on a

gelatinous substance which at that season exudes fron)

the beautifully-coloured coral reefs ; but Dr. Cantor,

who relates this circumstance, thinks that the Tdmban



Malacoptekous Abdominals. - -FISHES.- -Halecoids. 147

was coufoundeJ with the Mektla venenosa. In the

Straits of Malacca the Tdinhan ncpis lias uot been

liuowLi to produce injurious ollects.

Tlie Truhu of the Malays (Alausa toll) is called

Shad or Sable-fish by the English settlers, and is

valued for its flavour ; it is rich, though oily and full

of bones. In the Indian Archipelago it is the object

of an important fishery, principally for the sake of its

roe. It is the Shad whicli Mr. Crawfurd mentions as

frequenting the great river Siak in Sumatra, and of

which the roe, that grows to an enormous size, consti-

tutes when dried an article of commerce. The Suma-
tran Shad is described in Moor's " Notices of the

Indian Archipelago" in the following passage :
—" At

r.ukit Batu, opposite Malacca, within the strait formed

by the island of Bankalis, exists an extensive fishery

well known in this part of the world. The fish which

is the object of it is called in the Malayan language

Tnibu, and is sufficiently common in the neighbouring

seas, but is fouud in roe only here. The Trubu,

about a cubit long, is taken in three or four fathoms

of water on a mud bank. About three hundred boats

are engaged at all seasons in the fishery, with the

exception of four days during dead neap-tides. The
roes are an article of trade seaward, and the dried

fishes are sent into the interior of Sumatra. The rajah

of Siak di-aws a revenue of seventy-two thousand guilders

yearly from a fixed duty on the quantity taken. From
the amount of this duty the quantity of fish caught is

ascertained to be between fourteen and fifteen millions.

It seems a little remarkable that the spirit of European

monopoly never should have fastened upon so promis-

ing an object of gain. The fishery, from its peculiar

nature, is probably quite inexhaustible, and might

unquestionably be prodigiously improved by European

skill and industry, and this, too, not only without

detriment but to the great improvement of the revenue

of the native prince, aa well as the essential benefit of

the surrounding population." " The roe, called Tclur

ikan in the Jlalayan markets, is, like the preparation

of fermented fish and molluscs named Baladiwi, largely

used by the Malays and Chinese to render their food

palatable, and it is no less a favourite relish with Euro-

peans. In Sumatra the roe is prepared as follows :—It

is thoroughly salted when fresh, and next dried until

only a slight moisture remains, in which state it is

pressed closely by hundreds in a cask for exportation,

the price in the European Malayan settlements being

from three to four Spanish dollars for the liundred

roes. For export to China it is repacked between

layers of salt and sprinkled with arrack. The rocs are

fried for use, being first soaked in water for half an

hour.—(Cantor, Malay Fish.) The ngapwce of the

Birmans is a strong-smelling condiment, prepared of

lish like the Balaclian.

The Moss-bonker {Alausa menhaden) is taken in

vast numbers on the coasts of New Jersey, and a valu-

able oil being obtained from them by pressure, the

residue is used for manure. Sometimes a fresh fish is

placed in each maize hillock, with the certainty of pro-

ducing a luxuriant crop.

—

{Baird.)

The Anchovy {Ewjraulis encrasicholus), a well-

known fish in commerce, is an inhabitant of the British

seas, and was formerly more abundant there than it is

at the present time. Several statutes were passed in

the reign of William and Mary for the regulation of its

fisheries, but enough is not at present caught to alTect

the home market, either from inattention, or because
the species has become too scarce to repay the cost of

a proper fishery. It was plentiful on the coasts of

Brittany a century ago, though no longer so ; but it is

still an inhabitant of all the northern seas, from Green-

land and Norway southwards, and is so abundant in

the Mediterranean that the whole world is supplied

from thence. In Sweden it goes by the name of Ans-
jovis ; in Denmark of Bijliing and ModcrVuse ; the

Catalonians call it Roqiieroii and Anchoa ; at Nice it is

named Anchoa; and in the Crimea Chanisa. The
greatest quantities are taken on the coast of Dalmatia,

and the fisheries of it are very productive in the seas

of Sicily, Corsica, Elba, and Autibes. The nets, which

are like those used in the Sardine fishery, arc shot in

the night, and all the boats carry lanterns.

To prepare the Anchovies they are thrown into

great tubs full of pickle, from whence the workmen
take thera one by one, with much dexterity decapitate

them with the thumb nail and pass them to the packers,

who with equal adroitness lay them side by side in

small kegs, alternating with layers of salt. In a few

days they are sufficiently impregnated with the salt,

and the kegs are then headed in for exportation. The
Anchovy sauce so indispensable for English tables

seems to be nearly the same with the tjarum of the

Romans. Pliny says that this liquor, wdiich he calls

" precious" and " exquisite," was the putrid exudations

of the intestines and other ejected parts of the fish,

called by the Greeks garon. A garum made on the

African coast from the Tunny or some other Scom-

beroid, was prized in noble families next to the dearest

ointments.

Alex was an inferior garum imperfectly strained

from the dregs, and was frequently made clandestinely

from small fishes of little price, and also from oysters,

eohinoderms, crabs, and the refuse of mullets, being of

more or less value according to its mode of preparation.

Some kinds of alex were so soft and pleasant that tliey

could be drank.

A delicious condiment, famed in our Indian posses-

sions under the name of " Red-fish," the Ikan merah

of the Malays, is prepared at Bencoolen in the follow-

ing manner from another species of Anchovy {Engraulis

hrownii, commersonianus or fasciata) termed Bddah

or Baiuja oyer by the Malay fishermen. Middle-sized

fishes are preferred, and after the heads have been

removed they are deposited in flat, glazed, earthen

vessels, with salt in the proportion of one part to ciglit

of fish. They are then covered with plantain leaves

or thin boards, upon which stones are laid, and this

pressure is continued for three days ; after which the

fishes are taken out and soaked in vinegar made from

cocoa palm-toddy, with an addition of ginger powder,

and bruised or entire black pepiter, some brandy, and

powdered "red rice." After three days more the

fishes are placed in bottles or jars, a little more vinegar

is added, and the air carefully excluded. The condi-

ment should be kept five months before it is used. It
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13 retailed at a Spanish dollar pur quart bottle. Red
rice is a glutinous variety of the common rice steeped

iu an infusion of cochineal, and is imported from China

at an expense of a quarter of a dollar per pound. The
Cljineso settled in the Straits of Malacca prepare a

similar condiment from other fishes {Pohjncini) out

in slices, and from prawns.

Family IX.—SALMONOIDS (Salmomthe).

riato 3, tiss. U, 15.

A family composed of Malacoptorous Cycloid Abilo-

dominals, with a soft raylcss second dorsal called an

adipose lin ; the upper border of the mouth formed by

the premaxillaries and maxillaries conjointly ; largo

and simple air-bladder, without contractions ; numerous

pyloric cssca
;
pseudobranchise on the gill-cover ; a

moderate number of branchiostcgals ; and bony gill-

rakers. The genera are

—

Salino, Fario, Salar, Osmc-

russ, Malloliis, Argmlina, Tltymallus, Coregonus, and

Stenodiis, comprising the Salmons, Trouts, Graylings,

Gwyniads, and other well-known fishes of our rivers

and lakes. So much has been published on their natu-

ral history, and on angUng and other modes of taking

them, in popular works, that we may be excused from

entering into detail here on these sidrjects. Tliey are

natives of the northern hemisphere, and scarcely go

southwards beyond the 30lh parallel of latitude, not

liaving been detected beyond the northern slope of the

Himalayas and of Mount Atlas in the eastern hemi-

sphere, or the high lands of Mexico in the western, but

they are exceedingly numerous in the temperate and

Scouler 9 Salmon (Salmo scouleri).

colder regions to the north. Many of them which

resemble the Clupeoids in external form, may bo readily

distinguished by the presence of the adipose (in, and

the absence of serratnrcs on the belly.

Large Indian populations are supported in raiport'si

Ijand and on the west coast of America by tlie fisheries

of Salmon and Gwyniads, and the species of tlie latter

known in Arctic America as the Wliite-fish, is scarcely

equalled, certainly not excelled, by any other fisli as

an article of diet. The great St. Lawrence lakes yield

vast quantities to the commerce of the United States
;

and similar species, nearly as much prized, inhabit the

waters of Northern Asia. Mr. Atkinson speaks of tlio

Omul [Corcfjonus) as being caught in enormous quanti-

ties in Lake Baikal, from whence it is sent preserved by
salt to all parts of Siberia. He says that it is a deli-

cious fish when fresh, and when pickled is equal to the

best Dutch herring.

Famiia- X.—CHARACINOIDS {Chamchmlfv).

This family group was by Linnc-eus included in his

comprehensive genus Salmo, but Miiller and Troschel

separated them, expounding their reasons for doing so

in an able monagi'apli published in their " floras lehthyo-

logica;." Most of the family are South American,

African, or Asiatic fluviatile fishes, comparatively few

being oceanic.

Tliey are characterized as Abdominal Malacopteres,

with soaleless heads, but covered on their bodies with

cycloid scales (a few only having naked bodies)
;
pos-

sessing no pseudobranchia' ; having the orifice of the

mouth formed of the premaxillaries, maxillarie.s, and

mandible; villiform pliaryngeal teeth; a ca;cal storaaeli;

numerous pancreatic cseca ; and an air-bladder divided

into two chambeis by a transverse constriction, its

fore-chamber being connected to tlie acoustic organ by

a chain of ossicles. There are a few instances among
these fish of an air-bladder with one chamber only.

The pneumatic tube issues from the posterior chamber,

or much more rarely from the constriction between the

chambers. Branchiostcgals four or five in number.

These fishes generally have smooth bellies, in which

they differ from the Ilalecoids ; but some, as Tomctes,

liave the keel of the belly serrated like the herrings.

Like the typical Salmonoids they have an adipose

posterior dorsal lin.

The genera are

—

Cunmatiis; Anodiis (Spix); Proclflmhix

;

Stevardia (GUI); Microdits (Knav); Lcporhms; ChUodus (}\\\.

11. Fr.) ; Epiajrtiis ; Parodmi ; Salm-hnis ; I/emiodns ; Ciihnr-

inns ; Schizodon (Agassiz) ; Ehytiodns (Kner) ; Piahuca ; Dh-
tichodus ; Nemidopoma (Gill) ; Pwciluvichthifs (id.) ; Cortjnn-

poma (id.); Plecoglossus; Tetragonopterus; Brycanops (Kner);

Pn/cJiins; Piahucina; Giisiropclecus; Alesles; Myletcs; Tom<:l<^;

J\Iijlais; Myhsinvs; Cludvcu^ ; Chalcimts ; Scrrasa/ino ; Py;/"-

Ci'iitfus ; Pyyoprlstls ; Culoprioil ; Jlydrocyon ; CyunpoUimutt ;

Cynodon ; AponuUes ; Xiphorhamphvs or XiplmrhyncJnts

;

Xiphoslonm ; Salanx ; Plydropardus; Gonostoma; C/ittuUodut:

;

Astronesihes (Richardson) ; Aplochiion*

The Characinoids may be considered as the tropical

* PSrythrinns and Macrodon placed in this family by Miiller

are, in consequence ofwanting the adipose fin, ranged by Agassiz
alter the Ilalecoids. Midacosteits of Ayres also wants tlie flu.
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representatives of the northern Salmon family. Many
of them are important articles of diet with the natives.

The DouADO or Pirayu {Salminus orl/ir/nt/amis),

which receives its popular name from its hright golden-

yellow colour, appears at times in such quantities in

the rivers Uruguay and Parana as to obstruct the navi-

gation, and the fishermen are said to be able to smell

the passing sculls from a distance. The fish is much

citeemed, and is readily caught by a hook baited with

moat. The Pacu (Prochilodus lincatus), a fish of the

same rivers and also of the Plata, is reported to be

delicious. Like the other species which are numerous

in the Brazils, the lips of the Pacu are remarkably

thick, and are fringed densely with teeth as slender as

hairs. The Nf.fascii {Distkhodus) is a fish of the

Nile, which lives on water plants, cropping them vfith

its teeth, that are well-formed for the purpose. Fishing

parties are frequently represented on the walls of the

ancient Egyptian temples, with the dried fish suspended

in the boats ; and Herodotus informs us that fish was

an important article of food to the inhabitants of ancient

Kgypt. The rowers are represented as standing to

their oars in these boats.

The Caribitos {Scrmscdmo) are Characiuoids noted

in all the warm districts of America for their extreme

blood-thirstiness. They are compressed rhomboidal

fish, whose jaws are armed with chisel-shaped, very

sharp teeth, with which they attack bathers, carrying

olTa morsel of fiesh at each bite so quickly and cleanly

that the sufferer is scarcely aware at the moment of

the injury he has sustained. If an animal falls into the

water it is speedily devoured by swarms of these carni-

vorous fish ; and Humboldt has reported, though with

some reserve, a story which was current when he was

travelling in Venezuela :—A gentleman and bis horse

in crossing the Orinoco at a ford were half reduced to

tha condition of skeletons before they reached the oppo-

site bank. Though this cannot be literally true, it

shows the popular idea of the voracity of these fishes.

Their haunts are at the bottoms of the rivers, but a

few drops of blood sufiice to bring them by thousands

to the surface ; and Humboldt himself mentions that in

some p irts of the Apure, where the water was perfectly

clear and no fish were visible, he could in a few minutes

bring together a cloud of Caribitos by casting in some

bits of flesh. The PiranciA {Scrrasalmo piraya) of

the Itio San Francisco is thus mentioned by M. Augusto

St. Ililaire:
—"When the country is in Hood the horned

cattle resort to little hills that rise out of the water, and

as these would in their turn be submerged, the inha-

bitants go in little boats to make the animals take the

water and swim to the firm land. In these passages

the poor beasts are exposed to the cruel attacks of the

Piranhas, or Devil-fish, which seldom reach two feet

in length, but which swim in large bands, and liavc

triangular trenchant teeth in their jaws. If an animal

or a man falls into the water, it is instantly attacked

by these fish, ami the bile is as keen as the cut of a

ra/.or." lie adds tliat the Piraidtas have firm flesh, of

a very delicate flavour. The Phagrus of the ancient

Egyptians is supposed by iM. Valenciennes to be a

Characinoid, which bears the poetic name in modern
Arabic of G'umor el Icllch (Star of the Night), and in

iehthj'ology of Citharimis Geoffrcei; and the Kcll el

Lain; or liivcr Dog {Ilydrocyon Forshalii), is another

of the same family, believed to be the ancient Lcjn-

dotus. These two in conjunction with the Oxyrhyii-

cJius, according to mythological fable related by

Plutarch, devoured a certain part of Osiris, when his

body cut up into fomteen pieces had been scattered

over the waters by Typho. Isis, the wife of Osiris,

after a painful search recovered thirteen pieces, and to

supply the absence of the missing one consecrated a

representative of it ; but the fish that in conformity

with their carnivorous habits had made the sacrilegious

abstraction, wore ever afterwards held in abhorrence

by the Egyptians. The negroes of Senegal, however,

esteem the Kell el hahr to be a very edible fish, though

its flesh is full of slender ribs. They say that it was

sent by its piscine associates to a far country with

many messages, and as an aid to its memory, each fish

with its commission gave it a rib; being, however, made
prisoner on the way, the messages were never delivered,

and the memorial ribs remained therefore in the bodies

of the fish and of its progeny.

The White-bait of China (Salanx liecvesii) is a

delicate, pale, semitranspareiit fish of this family, which

makes its appearance with other luxuries on the break-

fast tables of European residents in the East. The
species of Pcccilurichthys inhabiting the rivers of Trini-

dad are there called " Sardines," and the Curimati are

termed " Silver-fish."

Family XL—SCOPELIDANS.—Plato 3, fig. IG.

This group consists of scaly or scaleloss fishes with

most generally an adipose fin, which in some is so

tender as to disappear during life. The mouth is

bounded above by the premasillaries, that extend

from corner to corner, the maxillaries lying bchiud

;

but in a few genera touching the angle of the mouth.

Pseudobranchiaj are present, and the swim-bladder

is generally absent. The eggs, which are largo

and single, are discharged through an ovarian tube,

instead of falling loose into the cavity of the belly, as

in the Salmonoids. MlUler separated the Scopdida:

from the Characimdie ; but the characters he at first

relied upon were not found on further investigation of

the species to be sufllciently constant, and they are

generally now comprised in one family. As wo have

grouped them, the Scopelidans have the upper lip more

completely formed by the preraaxillarics than the

Salmonoids and the Characiuoids, large mouths, and a

kind of family aspect. Several genera connect both

groups, on the one side to the Chipooids, and on the

other to the Salmonoids,

The genera are

—

Argy7'b^>ehcus; Sler/iopfyx; Odoniostomn.^

;

Scopelus; Saurits; Suut^ida; Farionella; Aidopus; Paralepi.-f;

Akidsaurus; together with Manrokius; Ichflii/ocoais; Chhroph-
tliiilimis; and some others of the Jlejitcrranean iclithyologist.'s,

comprised in the Cuvieran genus Scopcltis,

The KowTOO of the Chinese, or "Dog's-guts" {Savriis

ophiodon), or the Neiiar of the Gangetic fisliermen, is

fished in vast numbers on the Malabar coast, at the

mouths of the Ganges, at Canton, and Chusan. The
Hindostanees eat it fresli, and when salted it appears on
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the tables of tlic European residents under the appella-

tion of " Bombay Dueks," and may be procured by
that name in London.

The genus Sanrus has evidently received its name
in allusion to the wide, threatening mouths of the spe-

cies, well furnished with Uzard-like teeth, which are

Fig 88.

Brilliant Lamp-fish (Scopelus respleudens)

long, slender, and often barbed. Its members inhabit

the Mediterranean and the tropical and subtropical dis-

tricts of both oceans. The Golpin of Madeira {Alcpi-

saurics of Lowe) has a wide gape, armed with long

lancet-shaped, exceedingly sharp teeth. One small but

interesting fish is the only member of the family known
on the British coasts. It is the Pearl-side (Scopelus

peimanti), and belongs to a genus of nocturnal fishes

which have soft prominences on the head that shine by
night like a glow-worm. Since naturalists have begun

to investigate marine animals with more ardour, and

the practice of towing small nets after ships has become
frequent, the Scopeles have been discovered in all parts

of the ocean. They are very brilliant little fislics,

ornamented by rows of enchased spots on the sides,

that look like strings of pearls.

Family XIL—GALAXIDANS {Galaxidai).

This small family belongs to the fresh waters of

Australia, Tasmania, New Zealand, the Falklands, and

Patagonia, and has received from Europeans visiting

or settling in those countries the name of Trouts.

The Galaxidans have in fact to the nninstructed eye the

aspect of the river trout, being similarly spotted on

the sides ; but they have no scales, and want the adipose

fin. The premaxillaries do not reach the corner of the

mouth, but neither does the maxillary form that part

of the margin of the orifice, a thick fold of the ujiper

lip interposing. Strong teeth arm the jaws, some of

them so much more prominent than the others as to

obtain the name of canines ; and strong curved ones

Fig, 39.

Gag-tootbed Galaiias (Galaxias brocchus).

exist on the roof of the mouth and on the tongue.

All the members of the family are comprised in the

genus Galaxias.

Family XIII.—HYODONTS {IlyodontUla;).

This is a group of three genera which Linna;us

would have merged in his great genua Clupea, and

which, together with the family that immediately

succeeds it, is still a part of the Clupeoids of somo
more modern ichthyologists. The Ilyodonts have

compressed bodies ; acutely-keeled bellies; without ser-

ratures ; and pancreatic caeca, though few in number.

Their stomachs are siphonal ; and their mouths are

particularly well armed with teeth on tlie jaws, vomer,

palatines, presphenoids, lingual and hyoid bones. They
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arc handsome small fishes, of comparatively little cco-

iiomio value.

Tlie genera are

—

Osieoglosswn; Ischnosovia; and Hi/odon;

sncli species as inhabit the waters of the United States being

called Gold-eyes, Toothed Herrings, Moon-eyed Herrings, and

Shiners.

Family XIV.—ERYTHRINOIDS {ErylhriniJn:).

This small group, named Erythrijidcs by Valen-

ciennes, contains some genera whoso true alTinities

have not yet been ascertained by ichthyologists. The

lOrythrinoids have moderately thick bodies, with rounded

backs and bellies. Tlie upper arch of the mouth is

forinod by the premaxillaries, and the maxillaiios, arti-

culated to their extremities, are both, together with

I he mandible, crowded with small conical teeth. The

vomerine mesial line is smooth, but on each side of it

an arched plate of villiform teeth lines the vault of the

mouth. The entire cheek is covered by bony sub-

orbitar scales, followed by two temporal plutcs which

are characteristic of the famil}'. The stomach is coni-

cal and siphonal, and the pancreatic creca are numerous.

The o\'isacs do not communicate with the cavity of

the belly, and the air-bladder is double ; the roundish

anterior chamber being clothed with a thick, exterior,

loosely-adliering capsule, which is inserted into the

proecssos of the third and fourth vertebrae, but docs

not communicate with the labyrinth of the ear ; the

second chamber is cellular anteriorly', without exten-

.sivo partitions, but with recesses formed by longitudinal

and transverse bridles and folds of the interior coat.

A pneumatic tube leads from the second chamber to

tlie top of the cesophagus. They are Characini with-

out adipose fins.

The genera arc

—

Erijllirlmis ; Macrodon; Lebiaslna; FipT-

hnJiiia; Urnltra; Melanura (Agassiz) ; Vussumiera; and

Etnuncus.

Of these Umhra and Macrodon want cells in their

simpilc air-bladder. Valenciennes remarks that Enj-

tltrinus agrees with the Salmonoids in the structure

of the face ; with the Cyprinoids in the size of the

lateral occijiital openings ; with the Clupcoids in the

parioto-occipital foramina, and in the form of the

basilar occipito-sphenoid bone ; with the Cyprinoids

again in the confluence of the anterior vertebra;, and

in the existence of a chain of ossicles connected with

the first chamber of the air-bladder, but not reaching

to the vestibule of the ear, as in the Cyprinoids. Most

of the family inhabit tropical or subtropical countries.

Eyylhrinus cincrcus ia the " Waubeen" of Trinidad.

The Macrodons bear the native names of Tareira,

Uuavina, and Hiiimara in South America ; and one

sjiccies {Macrodonfcrox) is called Yarrow in the island

of Trinidad (Gill) ; Umbra is the llundjisch of the

Austriaus.

Family XV.—ELOPIANS {Elopidw).

This family group is distinguished from others by
the presence of a sublingual bono between the limbs

of the mandible and behind the branchiostegal mem-

brane , also by an unusual number of branchiostcgals.

The mouth is like that of the Clupeoids, bordered

above by small premaxillaries, and flanked by loiig,

free maxillaries. Teeth exist on all the dentifcrous

bones, but so fine as to appear merely a roughness.

Body long and ronnded, without serratures on tlie

belly. Dorsal fin situated in the middle of the length.

At the base of the deeply-forked caudal, above and

below, there is a large indurated scale ; and long scaly

appendages are seated in the axillai of the pectorals

and ventrals. The head is naked, and the eyes fur-

nished with a waxy-looking membrane. Stomach

conical; numerous pyloric cffica ; air-bladder large,

forked anteriorly, and communicating with the diges-

tive caudal, but not entering the cranium.

The genera are

—

Elops and Merjahps.

These fish have a variety of local names in the

United States and West Indies, such as Silver-

fish, Eound-fish, Herrhigs, Pounders, Pond King fish,

Call'um, Lisa-fiancesa, Banana, Caballero, Sahallo, and

Savale. In the Bed Sea they are termed JIachnat

;

in Ilindostan, Inagore ; and in China, Chuh-Kcaou.

They attain a considerable size, and most of the spe-

cies, though sea-fish, thrive in fresh-water ponds,

where they fatten on the guts of fowls and other gar-

bage thrown to them.

Family XVI.—AMIDANS {Amiada).

The Mud-fish of the United States have attracted

much attention from ichthyologists on account of the

structure of their air-bladders, and M. Valenciennes

remarks that the single genus Amia of ten or twelve

species constitutes of itself a small family of fishes.

The air-bladder is very large, enveloping the cesophagus

and stomach, and communicating with the digestive

canal near the pharynx. It is forked anteriorly, and

its horns, as well as its lateral and superior parts, are

divided into numerous cells, which expand towards

their bottoms, forming bags. This congeries of cells is

provided with a dense net-work of delicate bloodvessels,

and is therefore believed to act a part in the oxygena-

tion of the blood. The pneumatic tube is very short,

but at the same time very wide, and issuing from near

the anterior fork of the air-bladder, enters the oesoiiha-

gus by an oblong cleft which has two tumid lips like

those of a glottis. Another characteristic of the Ami-

dans, is a sublingual bono like that of the Elopians.

The naked cranium, supratemporals, suborbitars, and

operculum are sculptured, but the interior of the mouth

is like that of a trout, except that there are no lingual

teeth. The ova drop into the cavity of the abdomen

like those of a salmon. The caudal comes farther for-

ward above than below.

These fish can live for some length of time out of

water, and travel from one piece of water to another.

They have a spiral valve in the caecum, but otherwise

resemble the Cyprinoids in the simplicity of the intes-

tinal canal without ca}ca. They have been considered

to be Ganoids, but the latest observations are against

such an arrangement.
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Family XVII.—MORMYRIANS {Mormyrkke).

These are longish, compressoJ fishes, with slcinler

tails, having a slight expansion at the attachment of

tlie caudal fin. A thick, soaleless skin envelopes the

Itoail, gill-cover, and the six hranohiostogals, leaving

merely a slit to serve as a gill-opening on each side.

Promaxillaries that coalesce on the mesial line, like

those of the Dlodon hound the tipper part of the small

mouth, the sides hoing edged hy the maxillaries. The
temjioral hones are simpler than those of other fishes,

and a peculiar cranial canal conducts to the acoustic

lahyrinth. No pseudobranchiai have been found ; the

stomach is globular; there are two pyloric caica and a

long slender intestine. The air-bladder is simjile. The
arterial Imlb has a lateral recess or diverticulum, and

I'rofcssor Ilyrtl has found an inner muscular coat cor-

responding to the outer ones of the Ganoids. Living

among the mud like the Gymnotids, the Mormyiians

lesemble them in some parts of their arterial system.

Tlie genera arc

—

Moriiujras and Monnijvops.

Tlic species are numerous in the Nile, Senegal, and

Congo, and several were objects of worship by the

ancient Egyptians. They are timid, nocturnal fishes,

extremely diEBcult to catch, but being of, high value,

llie fishermen pursue them assiduously and bring a few

to the markets of Cairo. They are taken with lines,

furnished with many hooks baited with worms. The
Mormyrus anguillaris is carnivorous, but the other

species are more or less exclusively phytophagous,

which accounts for the small success of fishermen using

the hook and line.

The most noted of the fish held to be sacred by

the ancient Egyptians were the Oxyrhinclms, P/iayrus,

and Lepidotus. The two latter have been noticed in

page 149, under the generic names of Ciiharinus and

Hydnicyun, and their dentition corresponds to the

reputation they have obtained as devourers of a part

of Osiris ; but the slender tubular faces of the Mor-

niyrians show that they scarcely could deserve to be

raidved with tlio bloodthirsty Characinoids. The Mor-
myrus oxyrhinclms, however, is considered to be one

of the fislies placed under tlie ban of the priests of

Osiris. It is well represented by a small bronze

figure that was brought from Egypt by Mr. Salt,

and is now preserved in the museum of the Louvre.

A cut of it is also given in Sir Gardner Wilkinson's

" Ancient Egypt." * We are there told that the

Oxyrhinehus is very commonly reiircsentcd in the

paintings of Thebes, Beni-IIassan, atid Memphis, and

tliat it was the object of special worship in the city and

nome of Oxyrhinehus. The citizens of that city were

so scrupulous lliat they would cat of no fish taken with

a hook, fearing that the hook miglit at some time have

been employed in the capture of the object of their

worship ; and when a net was used the draught was

carefully scrutinized, and should a single Oxyrhinehus

be found among the fishes taken, the whole wore

returned into th.e river. Plutarch relates that the

See Series ii. i>age 250.

Cynopolites having insulted the 0.\yrhinchiaus by

eating of their sacred fish, the latter in revenge

killed and consumed tho lioly dogs of the Cynopolites,

and thus a religious war ensued between the com-

munities.

Family XVIIL—IIEEEING-PIKES {Chqxsocida)

.

TIio fish here grouped under this family designation

were either associated with the Pikes by M. Valen-

ciennes, or considered to be types of other small sections.

Muller at one time thought that he had found a dis-

tinctive character between them and the true Clupeoids

in the absence of pseudobranchix ; but having afterwards

discovered these organs in the Odoutognath, a close

ally of Notopterus, he was led to restore the group to a

place among the Clupeoiils. We have thought it expe-

dient, however, to retain the Odoutognath with its

strongly serrated belly among the Chi|ieoids, and to

distinguish the Herring-pikes as a family, by the want

of ventral serratures, the absence of an adipose fin, and

of pseudobranohiw. Their upper jaws are formed

laterally by the maxillaries ; a few of them have a

simple swim-bladiler ; in some one or two pyloric ca::ca

are present, while in others these appendages are

wholly absent.

Tlie genera are

—

Stomins; Micyusloma; Chlrocerdnts ; Xuto-

iHerus'j ArajxiivM or Sudis ; JJd&rotls ; and UiUirinus,

These genera are interesting to ichthj'ologists from

peculiarities of structure. The Biitirins arc known in

the West Indies by the names of Banana-fish, Ten-

pounders, and Kakamby ; and on the Gold Coast of

Western Africa by that of Kiokio. In Tahiti their

appellation is Mohc'c.

Sudis, Vastrcs, or Arapaima, is a genus of tishes

remarkable for their bulk of body and for the size and

strength of their scales. One species discovered by Sir

Ilobert Schomburgh is appropriately named the Giant

Sudis, and has a skeleton surpassing that of most other

fishes in the strength and firmness of its bones. Its

scales are almost bonj', and aro sculi)turcd on the discs

in dendritic and mosaic patterns
; tho thinly-covered

bones of the skull also presenting similar appearances.

These fish abound in Guiana and South America, and

other species inbabit the Senegal and Niger. Skeletons

preserved in our museums measure from throe to five

feet in length, and the hyoid-bone, which is used as a

file by the natives of the countries where the genus

exists, is often brought to Europe as a curiosity. The
hyoid-bones from the Amazon are named Lingua dc

Paes, and those from the Rio Negra de Para are called

Kuarc. As some of these bones belong to species not

yet described, the attention of travellers should be

turned to finding and preparing the fish which produce

them. Caste.lneau says tliat the fishermen of South

America often mentioned the singular aQ'ection of the

female Piraruca (Sudis) for its progeny. It defends its

eggs with vigour against tho male fish, which seeks to

devour them, and affords shelter in its mouth to the

young fish when they are in danger. The fishermen

ascribe tho same habits to the large Siluroids.
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Family XIX.—LUCIOIDS {Esocidw).

Plate 4, fig. 19.

These are scaly abdominal Malacoptores having no

adipose fin, but possessing covered glandular pscudo-

branchia; on the inside of the gill -cover, and also diffuse

vascular ramifications on the inner side of the skin,

which are peculiar to the fi^mily. It consists of a

single genus {Esox), the type of form being the well-

known Common Pike or Luce. The orifice of the mouth
is formed above in the middle by the premaxillaries, and

on the sides by the maxillaries ; these bones with the

vomer and palatines being, as well as the pharyngeals,

set with strong card-like teeth, and being, moreover,

very movable on each otlier. The stomach is siphonal,

there are no pancreatic cseea, and the swim-bladder is

simple. The Pike bears a variety of names in Great

liritain : as Pickerel, Jack, and Luce in England; Gedd
in Scotland ; and Penhwyad in Wales. Individuals

weighing sixty-nine pounds have been taken in Loch
Lomond and Lough Neagh. The North American
lakes contain a variety of species, some of them attain-

ing a large size.

Family XX.—CYPRINODOXTS {Cyprinodontida).

Plato 4, fig. 18.

Tlieso are small fishes that exist abimdantly in the

warmer temperate districts of both licmispheres, and

were originally described as tooth-bearing Carps. They
resemble the Cyprinoids in habit, but have slender

teeth on tlie jaws, and want the large under pharyngeal

teeth, as well as the opposing basi-ocoipital tubercles

;

their upper and under pharyngeal teeth being slenderly

card-like. No bone corpuscles were detected by Kiil-

likcr in their skeletons. The maxillaries are like those

of the Cyprinoids, and the protractile, dentiferuus pre-

maxillaries border the upper half of the mouth. The
simple swim-bladder is not connected with a chain of

acoustic ossicles ; there are no pseiidobranchia; and no

pancreatic CKca. The stomach is siphonal, and the

branchiostegals are more than three, being usually five

or six. Some members of the family are viviparous.

Tlie gener.i are

—

Behnestis (Kaup) ; Pcecilia ; iMinesia ;

Xipluiphoi'us (Hcckd) ; Cyprhiodon ; Fundulns ; JJi/drarf/i/rti

;

Gainbiisia; Girardinus; Limia (Mem. sobre la Hist. Nat. do

Cuba, par Poey) ; Grundulus ; Orestias; ^nd Anableps.

Some Cyprinodoas inhabit very isolated pieces of

water, such as wells in the oases of the African deserts.

Artesian wells in Algeria, and the hot-springs of Canoa
in Ceylon.

Family XXI.—CYPRINOIDS.—Plate 4, fig. 20.

This family may be characterized as an assemblage

of Malacoptores having single dorsals, ventrals on the

abdomen, and bodies covered with cycloid scales that

do not extend over the head and face : one or two

genera only arc scaleless. The orifice of the mouth is

Fig. 40.

Sublime Cbondrostome or Tsungyn of Chiua.

small and toothless, and is bordered above by the pro-
niaxillaries only, the maxillaries lying behind them.
Teeth exist on the inferior pharyngeals alone, and they
are incorporated with the bones rising from them in

one or more rows, to oppose by their crowns or cusps
a cartilaginous or bony tubercle which ia imbedded in

the basi-occijiital. The palate is soft, pulpv, granular,
Vor.. II.

and sensitive ; the branchiostegals arc three only ; and
the biserial gills four. Seated deeply beneath the lining

of the gill-cover there are vaso-ganglionic pscudo-

brauchia;. The swim-bladder is divided by one or

more narrow necks into successive chambers, tlie fore-

most of which is encased in a thick, soft, fibrous capsule,

and is connected with the acoustic organs by chains of

U
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small bones ; the second air-obamber communicatea

with the gullet by a long tube.

The CyprinoiJ genera are divided by Heckel into three tribes :

—

1st. The TnicK-LipPERS {rndiychUi)— Ci/i>r'mus ; Osleo-

hrama; Carjno ; Carassitis; Tinea; Barhus; Gubio; Aviopi/ge;

Jihodius (Agassiz) ; Ahramis ; Blicca ; BUccopsU ; Pelecus

;

Alburnus; Aspius (Agassiz); Leucasjnus; Idtis; Scardinius

;

Leucos ; Leucisciis ; Sr/nalius ; Telestes; Bhox'tTius ; and

Pkoxindlus. Tliese are European genera, some of which embrace

also Asiatic species, and a purely Asiatic genus, Epidzeorhyn-

chiis ot Blecker, is to be added to them.

2nd. Prone-mouther-S (Ccttastovii), having thick, papillose,

or furrowed lips ; and incorporated with the pliaryngeal bone a

crescentic series of pharyngeal teeth, whose crowns adapted for

grinding are compressed yet broader than their stems

—

Caia-

.•'fomus ; Moxosttmui; Ci/cleptus ; rtijchostoiri'S ; Uylomyzon ;

RhimcJithys ; Carpioides ; Ichthijobvs ; Crossocheilos (Bleeker);

Lobocheilos (id.) ; and BubaUchthys (id.). These are American

genera, including comparatively very few Em'opean or Asiatic

lepresentatives.

3rd. CuTTiNO-LIPrERS (C/(on[?)'os(omi), in which the mandi-

ble is sheathed by an almost cartilaginous lip, whose edge is

tliin and incisorial. They are numerous in Asia, and perhaps

still more so in America, but Europe nourishes only one repre-

.sentative of the group

—

Choudrostoma; AcrocheUus ; Exnt/los-

t^uiti ; Cinnpylostoma ; Pimepkales ; Ilyloborhynchus ; Tlyhibo-

ynnt/ms ; Ptychocheilus ; Mylochtilus; Aspidoparia ; and C(Ula.

Many genera of Asiatic Cyprinoids proposed by Dr. M'Clelland

and others, require to be more fully described before their correct

jjosition can be ascertained. Such are

—

Pelecus; 3/o/a (Ulyth)

;

OreiKMS (M'Clelland); Syst/miys (lA.^ ; Pei-ihjnjms (id.) ; Opsa-
rius (id.) ; Capue/a (id.) ; Nurla (id.) ; D.mfjila (Valenciennes);

Chela; Bengala; Potia; Cin'hinus; Pdlorliynchus; Schisothornx;

Pacoma ; Devario (Heckel) ; Schlsojyyye (Bleeker) ; Labia ;

Pohlta ; Pylnymdhus (Heckel) ; Discoynatkus (id.) ; Cyvcne.

(id.) ; and Plutijcara (M'Clelland). L(dAo and the four fol-

lowing genera form the group called Pcniuii'liittr by Heckel.

The Cyprinoids are, more e.xcliisively than almost

any other largo family, fresh-water fishes, though some
species descend the rivers into the brackisli waters of

estuaries or iidand seas. Most of them floin-ish and

multiply in ponds. Tlieir cultivation has been much
attended to in China, whose teeming populations derive

great quantities of food from this family of fishes.

In America the Catastomi, or Sucking-carps, are

most abundant, and yield wholesome supplies to the

natives all the year round, up to the northern extremity

of the continent.

The British species are— The Common Carp

{Cijprinus carpio) \ the Crucian Carp {Carassius lin-

iicci) ; the Prussian Carp (C. gibelio) ; the Gold Carp

(C. auratus) ; the Barbel {Barhus fliwiatilis) ; the

Gudgeon [Gobio jbwiaiilis) ; the Tencli {Tinea vul-

garis) ; the Bream {Ahramis hrama) ; the Bream -flat

{Blicca argyrolcuca) ; the Pomeranian Bream {Blic-

copsis hugfjenhagii) ; the Rudd {Scardinius erytltroph-

talrnus) ; the Azurine {Sc. ccerulcus) ; the Ido {Idus

idbarus) ; the Clmb {Id. mclanotus) ; the Dobule {Squa-

lius dobula) ; the Dace {Sq. lettciscus) ; the Graining

{Sq. lancastriensis) ; the Uoach {Leuciscus ruiilus)

;

the Bleak {Alburnus lucidus) ; the Minnow {Phoximts

lievis)

.

Cuvier remarks tliat the name of the Carp, though

mentioned by Aristotle and Pliny, does not occur in

Ausonius, and thence infers that at tlie end of the fourth

century, when the Bordeaux poet wrote, the Carp, which

came from the East, had not reached tho Moselle. It

is not included in the ample list of fish served up at

the feast held in 14G(j at the entlironization of the Arch-

bishop of York ; but fifteen years later the prioress of

St. Alban's, Dame Jidiana Berners, in her " Boko of St.

Alban's," printed in 1481, calls it " a deyntous fisshe."

This passage was doubtless unknown to Leonard Mas-

call, who claims to have introduced Carp and Pippins

into England in the year IGOO. The suppression of

the monasteries had probably caused the Carp ponds

to be neglected.

Family XXII.—ACANTIIOPSIDES {Acanthopisida).

Plate 4, fig. 21.

Fishes of this small family have generally a fusiform

bod}', with thickish tails and a small head, covered

with smooth skin as far back as the gill-openings. Tlic

preorbital scalo-bone, and frequently tho bony opercu-

lum, emit one or more spines, in which respect they

differ from the Cyprinoids. Suctorial lips and barbels

surround the orifice of the small toothless mouth. A
short dorsal, destitute of bony rays, stands over the

ventrals. Small scales clothe the body; tho gill-open-

ings are sliort vertical slits; and the branchiostegals are

three in number. No pseudobranohia; are developed.

A globular bony cell, constructed in processes of tho

large anterior vertebra, receives the swim-bladder, from

whence chains of bones extend towards the acoustic

organs.

The genera are

—

Cobltls; Botla; Acanthopsls; Ajmn (Blyth);

Prostheacantkiis (Blyth); Punylo (id.); Syncrosstis (id.);

Schlstura (M'Clelland); Ifonioloptcra (Kuhl et Van Hassclt);

and Bulitora (Gray).

This last form is depressed, is furnished witli largo

spreading ventrals and pectorals, and has no air-blad-

der. The Loacli or Beardie {Cuhitis) and the Ground-
ling {Acantliopsiii) are Britisli representatives of these

genera.

Order VI.—SILUKOI DS.

Fishes of tliis order have either a smootli naked skin

ur a lateral line protected by keeled scales, which are

sometimes so expanded as to encase the whole body,

each side being protected by one row above, and

another below the lateral line. In the second family

of the order tlie scales are disposed in more numerous

rows. The cranial and Iiumeral bones often appear on

the surface, forming with some of the interspinous

bones shields of various forms
; and the skeletons dilTcr

considerably from those of the common osseous fishes.

The sub-operculum is wanting, and the epicoracoid is

reduced to the condition of a mere process of the cora-
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coid. There are no pancreatic caeca. There is some-

times only one dorsal, bnt more commonly two ; the

second being adipose, or in a few species only supported

in front liy a bony ray; the caudal is forked, crescentic,

or rouniiad at the end. lu almost all cases the first

pectoral is a strong, bony serrated ray, which is sus-

tained by a stout scapulo-coracoid arch ; and a similar

strong ray often stands in front of the dorsal, and is not

iinfrequently furnished witli a trigger-like apparatus

lor fixing and releasing it at the pleasure of the fish.

Fossil bones of tliis kind arc abundant in some strata,

and are known by the name of Ichthyodorulites. When
the air-bladder is present, it is furnished with a pneu-

matic tube ; hence those who consider the Siluroids to

be merely a family group, place it among tlie Physos-

tomi of Mtiller.

Family I.—GLANIDIANS (Siluridm).

Plate 4, figs. 22, 23.

To avoid using the same designation for the family

that Agassiz has applied to the order, we have bor-

rowed an epithet from Aristotle. The Glanidians are

a very large family, and resemble the Malacoptcres

and also the Ganoids, in havitig a pneumatic tube to

the air-bladder. Their skins are either naked, oi

encased in the expanded plates of the lateral line ; the

mouth is bordered above by the premaxillaries, the

maxillaries being reduced to mere vestiges, or elongated

into soft, flexible barbels : all iiave barbels either at

the nostrils, or on the borders of the mouth. The
swim-bladder is connected to the acoustic organs by

Tangsa (Clarias pulicaris>

chains of ossicles ; tlie cavity of the cranium is closed

laterally, as in the Cyprinoids; and the posterior bones

(if the skull are generally prolonged to furnish sutures

with the first vertebral spines. The stomach has a

sac-like protuberance below the pylorus ; and the

branchiosiegals vary in number from nine to eighteen.

Tlic gener.i are

—

Sihivus; Giants (Agassiz); Schildcs; Ce-
/'psis ; Bajrus ; Cephalocassis (Bleeker) ; Gargnta (id.) ; Hara
( Blyth) ; Platystojna ; Galelchihys ; Pangasins ; SilundUi ;

'S'feWes (ftliill. nnd Trosch.) ; Ariodes (id.); Eutropivs (\di.^
\

ftsteogeneiosus (Bleckcr); Arius; Asterophysiis(yi'ncr)'y

J!ittrachocij)hahis (Blocker) ; Clarotes (Kner) ; Pime-
hdus ; llcmipbttchdiis (Blyth); Ptmelonotus (Gill);

Sgneckoglanis fid.); Aniblgceps; Rita (Bleeker); Baga-
rhts (id.); Euanemus (Miill. und Trosch.); Erethisies

(id.); Auchenipterits; Ketengus (Blocker); CaUophgstis

(lliill. und Tr.) ; Centromocklus (Kncr) ; Trachy-
lopfertts ; Ihipopthahniis ; Ageneiosus ; Glypfostemon

(Blyth); Glyptuthorax (id.); Pseudecheneis (id.);

Axos<07?ia (id. ) ; Synodontis; Doras; Callichlhys; IIop-

lt>s(er7ium{Q\\l); Hoplosmna (Swams.}; Ai-ges; Brontes; ^^, _

Astroblepm; CUirias; Uttcrobranchus; Saccobranchus

;

PIolosus ; Tryckomycterus ; Stegoj>kilus (lihemhaviit);

Pareiodon{KtKr'); Bunocephabis (id.); Aspredo; Chaca;
tilsor ; Mulaptcrurus ; A ilia; Ereinophiltis.

The Rita represented by the woodcut is very

strongly mailed, and is a fish of a disagreeable

aspect, common in the mouths of the Ganges,

but few of the natives venture to eat it. It

grows to the length of four feet.

The Sheat-fish {Silurus (jlanis) is considered to be

the largest of European fresh-water fishes. Pliny

describes it as second in size to the marine Tunny

alone, as devouring all animals that it meets with, and

as frequently drowning horses that attempt to swim
across the rivers that it inhabits. The " Histoiro des

Poissons" mentions that in modern times one was taken

in the Bug which measured sixteen feet in length ; and,

quotes Grossinger, who relates that, on the confines of

Turkey, a poor fisherman captured one of those omni-

vorous fishes which had in its stomach the entire corpse

of a woman, with a ring and a purse filled with money !

Sibbald roenl''<>'\s tlie Sheat-fish in his list of Scottish

Fig. 42.

Tlie Rita (Alius lita).

fishes, but gives no details, and no other ichthyologisi

has seen a British example.

The Glanis of the ancient Greeks, which inhabits

the river Achelous in Acarnania, and at this day bears



15G SlLUROIDS.- -riSHES.- -Glanidiaxs.

tlie name of Glanidi (in the plural Glanidia), is of a

nearly allied genus. Aristotle says that the Glanis is

conspicuous among river fishes for the care that it takes

of its young; for the female having discharged its

eggs and departed, the male sets himself to watch the

precious deposit, and kee])s olf other fishes for forty or

fifty daj'S, by which time the young have grown suffi-

ciently to escape from their enemies. Agassiz, speaking

of another member of the family, says, Who can see the

Cat-fish {Pimelodus caliis) move about witli its young,

like a hen with her brood, or the Sun-fish [Pomotis

vulgaris) hovering over its eggs, and protecting them

for weeks, without remaining satisfied that the feeling

which prompts theso acts is of the same kind with that

which attaches the cow to its calf? The fishermen of

South America report that many of the large Siluroids

open iheir mouths for the reception of their young

Ijrood when danger presses, and return them to the

water in safety when no longer thieateued. This

report is sustained by the observations of several

travellers, who have observed multitudes of young

fishes dropping alive from the mouth of an old one of

the same species that has been speared.

Fig. 43.

Atipa (Culliclitliya tlioracatusj.

According to Mr. Hancock, the Hassars [Durus and

CcdUchthys), locally named Yarrow, Atipa, Tamoata,

and Mana, travel in the dry season overlaml in search

of water, moving over the meadows in dense columns,

and when the ponds di'y up, burrowing into the mud.
In the rainy season they make regular nests of loaves,

and carefully cover up their eggs, which, during the

process of hatching, are assiduously watched and

courageously defended, by both males and females.

The Calltclithjs wants the air-bladder.

Aristotle mentions a fish by the name of C/ioiros, or

Pig, as inhabiting the river Clitor in the Mediterranean,

and as being oue of the fishes that have the power of

emitting sounds. The Choiros is enumerated by Strabo

among the fishes of the Nile ; and it is said that the

spines on its head prevent the Crocodiles from attack-

ing it. It is admitted by authors to be a Glanidian,

but the species has not yet been determined. M.
Valenciennes ascribes the sounds which some fishes

produce to the escape of air from their large swim-

bladders, acted upon by strong muscles. This, if

considered to be the only cause of such sounds, would

confine their production to the Physostomi, which have

the power of expeUing air ; but we have already men-

tioned the Gurnards, whose swim-bladders are closed,

as beuig remarkable for grunting.

The following extract may be compared with what

has been said on the subject of sounds uttered by

fishes at page 125 :

—

On occasion of a visit to Batlicaloa, on the north

coast of Ceylon, in September, 1848, Sir Emerson

Tennent made inquiries relative to the musical sounds

alleged to issue from the bottom of the lake. The
fishennen vouched for the truth of the story, stating

that the sounds are heard only during the dry season,

and cease when the lake is swollen by th-e freshes

after rain.

" In the evening," says Sir Emerson, " when the

moon had risen, I took a boat, and accompanied the

fishermen to the spot. We rowed about two hundred

yards north-east of the jetty, by the fort gate. There

was not a breath of wind, and not a rijjple, but that

caused by the dip of our oars ; and on coming to the

point already mentioned, I distinctly heard the sounds

in question. They came up from the water like the

gentle thrills of a musical chord, or the faint vibra-

tions of a wine-glass when its rim is rubbed by a

wet finger. It was not one sustained note, but a

multitude of tiny sounds, each clear and distinct

in itself; the sweetest treble mingling with the

lowest bass. On applying tlie ear to the wood-

work of the boat, the sound was greatly increased

in volume by its conduction. They varied con-

siderably at different points as wo moved across

the lake, as if the number of animals from which

) they proceeded was greater in ]iarticular spots;

and occasionally we rowed out of hearing of them

altogether, until on returning to the original

locality, the sounds were at once renewed.

This fact seems to indicate that the causes of

the sound, whatever they may be, are stationary

at their several points ; and this agrees with the

statement of the natives, that they are produced

by moUusca, and not by fish."*

PrenadiUas {Arges cydojmm—Plate 4, fig. 23

—

and Brontes preiiadilla) are small fishes which issue

from the bowels of the earth in torrents of muddy and

smoking water flowing from crevices in the sides of

South American volcanoes, elevated sixteen or seven-

teen thousand feet above the sea. Near Iliarra, and

at other places, such vast quantities of these fish have

at various times been cast on the land as to cause very

fatal epidemic fevers. The eyes of these subterranean

Glanidians are very small, like those of other fishes

inhabiting caverns.

The Clarias, Hales, or Ildcrohraitclius, and Sue-

cohrwicJius, have branching supplementary leaflets

springing from their gills, which spread in shrub-like

tufts over the superior jdiaryngeals.

The Slcgophilns insidiosus of Reinhardt has the

operculum set with curved spines, which most probably

serve the same purpose with similar organs in a gi'oup

of Hypostomes, namely, to enable the fish to attach

* Ed. Ilcv., Oct., 1859.
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itsolf to stones in rapid currents, and so muintain its

lilace.

A smart galvanic sliock can be given by the small

scalelesa Malapteruri which inhabit tho rivers of

Northern Africa. By a correct analogy, the Arabs

term these fishes Raad or Tliuiider. Dr. Barlho men-

tions isheiwa as the native name of the Malapternrus

on the Niger.

Tlio Clarias anguiUaris, known in Egypt by the

name of Karmoot or Ilarmoutli, is supposed to have

been anciently called Alahes or Latus, and to have

been an object of worship in Latopolis, now Esneh.

The Cascadura of Trinidad {Hoplosternum) is very

highly esteemed as an article of food, and it is probable

that Siluroids arc among tho fishes used in making

the strong-smelling huni, used in Central Africa as an

indispensable medium of exchange.

Family II.—GONIODONTS (Goniodontidw).

Plate 5, fig. 24.

The members of this family, called by some LOEl-

CAKINI, were formerly included among tho Glaiiidians,

but they differ in possessing pseudobranchi;e, and in

being destitute of a ccccal dilatation of tho stomach.

A coat of mail, formed of hard angular plates, encases

their head and body ; tho mouth, situated under the

snout, has a ventral aspect, and is bordered anteriorly

by the maxillarics and premaxillaries ; both these

bones and the mandible are set with long flexible teeth,

and a broad fold of skin sin-rounds the orifice of the

mouth ; the branchiostegals are four in number, and

the gill-cover is generally immovable ; the first ray of

the dorsal and the pectorals, and sometimes of the

ventrals, is bony and spiniferous; some have an adipose

second dorsal headed by a bou}' ray.

As in the Glanidians, the absent stylo-coracoid is

replaced by a process of the coracoid, and tho heart

is lodged in a bony capside of the last-named bono.

Both families arc destitute of pancreatic ca:ca, but the

Goniodonts want also the air-bladder. Much phos-

phate of lime exists in the dermal plates, which contain

bone corpuscles, like the plates and sjiines of the Gla-

nidians. A link between the two families exists in the

Sisor rhahdophorus, whose skin is naked, and mouth

toothless.

The genera are

—

Loncaria; Hcmiodon (Kner); Acest?-a

(id.); Pterij(jopUchthus (Gill); lihiuetcjns ; AcanihlaS] and
Byposlomus^ all South American.

Like the Synodonts of the Nile, many of these fishes

have tho habit of swimming on their backs.

Ordkr VII. — lop no bean C IIS.

Plate 14, fig. 69, 70.

The Lophobrancbs Lave an osseous internal skeleton

and a very complete dermal one, which incloses them

like jointed armour, giving them a stiff and curious

aspect. No bony corpuscles enter into tlie composition

of the bones. Their jaws are complete and free, but

tho ultimate position of their gills, instead of being

disposed like the teeth of a comb in single or double

rows, is in small tufts, clustered in pairs on the

Iiranchial arches. The gill-opening is small, and

there is no air-duct to tho swim-bladder. Very

little flesh exists on the mailed body, whose armour

is formed of rings that allow a certain degree of

flexibility. The fins are in general small. In most,

the male carries the eggs during the process of incuba-

tion. The number of fins varies in different groups.

In all the face is elongated into a tube or snout formed

of the nasal, vomer, tympanals, preopercula, and sub-

opcrcula, the nasal being a short compressed plate.

Family I.—SOLENOSTOMES {Solenostomidce).

In these the orifice of tho mouth is at tho extre-

mity of a long, compressed, leaf-like snout, and wdien

tlie gill-plate is raised, the whole gills are exposed.

The family is represented by a single species (Solcnos-

tomus paradoxus) of great interest to ichthyologists

from its singular form and roseate colour, with black

ornaraonta.

Family II.—PEGASIDES {ricjasida).

Plate 14, fig. G9.

In these fishes the breast is greatly expanded, so that

its breadth much exceeds its height ; the gill-opening

is lateral, and the operculum flat and depressed to the

level of the belly ; the mouth is on the ventral aspect,

at the base of the bill, like that of a sturgeon; the

body is encased in rings, which have oacli three knolis

or spines, tho breast-ring being very broad, bispinous,

and extended between the gill-covers ; the tail is flat-

tish, quadrangular, and spiniferous ; nine or ten firm

spine-lilce rays support each pectoral fin ; the ventrals

are biradiate and filamentous ; the caudal is ten-rayed,

and tho dorsal and anal occupy from two to four rings.

There is but a single genus in the fiimily [Pegasus) of

three species.

Family III.—SYNGNATHIDS (SyngnatMdw).

These fishes have an elongated form, with a single

dorsal placed nearly above the vent, and a small roiuid

gill-opening high up. The pectorals are present in

some, and absent in others ; and the anal, which is in

no case large, is wholly wanting in some. Most havo

egg-pouches that vary in position with tlie genus, two

genera only being without pouches. Some have pre-
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lionsile tails. The rings are mimerous, and various

knobs on tlio cranial bones, witli the elongated face,

|iroduce a resemblance to the head of a horse, which

was recognized in ancient times, as it is now by the

present inhabitants of tho Mediterranean, by the appel-

lation of Sea-horses. Pliny, referring to these fishes,

says—"As, according to the common opinion, every-

thing that is produced on land has its marine repro-

Pig. 41.

Fatkhmd l^hiiid NeropUis (Nei'ophis hyiiienulomus).

suntativc, our wonder ought to be the less on beholding

tho heads of horses springing from such tiny shells."

The genera .are

—

nippocanipiis ; Acentrotiura ; Gasteroto-

kcus; Solc7inf]natlnis ; Phijllopteryx ; llallcampus; Trnchy-

rhamphtis ; Corijthoichthys ; Ichl/if/ocanipus ; Stinfjnathits ;

Iji'ptonotus ; Slphonostomus ; Leptoichthys ; StifjmaUiphura ;

1>or}jrhamphn3 ; Doryichlhys ; Chveroicluhys ; Ileiniihylacus ,"

Microphis ; and Nerophis.

These, distributed into four subfamilies or tribes, are

described by Dr. Kaup in his Catalogue of Fish in the

ISritish Museum. The following are lirilish si)ccios

—

The Short-nosed Hippocampus {Hippocampus hrevl-

rusiris); the Nccdlc-fish {Syiiffiiathus acus); the Deep-

nosed Pipe-fish {Sij^Jiono-iloymis typ/hle) ; the .fliquorc.d

Pipe-fish {Nerophis cccpioreus) ; the Snake Pipe-fish

{Nerophis anrjuincus) ; the Straight- nosed Pipe-fish

{Nerophis ophidioii) ; the Worm Pipe-fish {Nerophis

lumbriciformis).

In the Edinburgh New Philosophical Journal for

April, 1855, there is a statement of the ship Ilarhinga-

having sailed for several hundreds of miles in the

North Atlantic among shoals of dead fishes, supposed

to have beer] killed by subniarhie volcanic action. Cne

of these dead lish being sent to Sir William Jardine,

was determined by him to bo the common Snake Pijie-

lish {Nerophis (inrjuineus).

Order Vlll. — PLECTOGN ATHS.

In this order the maxillary bone is soldered to or

coalcscent with tho premaxillary of the same side, and

in some groups the conjoined bones of the one side are

blended on the mesial line with those of the other,

forming a solid upper jaw in which the teeth are incor-

porated, and which is opposed to a mandible of similar

form and dentition, having its limbs also coalescent at

the symphysis. In other groups the mesial junction of

the lateral halves of the jaws is in form of a serrated

suture. The internal skeleton is partially ossified, and

has a fibrous osteoid structure, without any bone cor-

puscles. The pieces of the skeleton are fewer than in

the Osseous fishes, having only rudimentary ribs, as

well as wanting some other bones; and the dermal

skeleton dilTeiing much in aspect from the ordinary

scales, is considered to approach ganoid scales in tex-

ture. The spines of the fins also, when present, are

studded with ganoid grains. Agassiz, because of the

structure of the dermal bony scales, is inclined to range

the order provisionally among his Ganoids ; but Muller,

who relies more on the forms of the central organ of

circulation, does not separate the group from the Osseous

fishes, with which its members agree in having merely

two valves at the origin of the arterial stem, without

the succeeding rows that exist in the Ganoids. The
swim-bladder of these fishes is closed, having no air-

duct, and there are no pancreatic caeca. The gills are

biserial, and the processes of one series alternate with

those of the other instead of being in opposite pairs.

There are no distinctly-developed ventrals, but their

place is supplied in some groups by a projection of the

pubic bones, sometimes followed by a longitudinal series

of short slender spines.

Family I.—BALISTIDS {Balistida).

Plate 13, fig. G5.

The characters of this group are a conical face with

a small mouth at its apex, armed with a few more or

less tapering incisorial teeth. The skin is protected

by shield-like, ganoid scales, or by small rough points.

The branchife are three only. These are most gone-

rally considerably compressed fishes, with a profile often

approaching to oval or orbicular, but sometimes much
elongated. In one group, the Dalistini of authors, the

ganoid mail is divided by diagonal intersecting lines

into small rhomboidal discs ; t)io stout anterior ray of

the first dorsal is followed by one or two small ones,

which act as triggers to fix it in an erect position, and

when disengaged, allow it to fall back into a groove.

In the other group (tho Monacanthini) the dermal mail

is in form of small, thickly-set spines, of forms varying

with the species, and occasionally resembling in fine-

ness and closeness the pile of velvet,

Tlie genera are

—

Pyrodvn ; Melichthys ; Xanthichtliys ;

Canthidermis ; Batistes ; Balistapus ; 3fonacarithus ; Alattrius ;

and Priacantkus.—(See Kaup, Cat. Brit. Mils.)

The Pig-faced Trigger-fish or File-fish (Balistcs

ca2)risciis) is a British species, though very seldom cap-



Plectognatiis.- -FISHES.- -Gymnodonts. 159

tiired. It is an inhabitant also of the Mediterranean,

Atlantic, and Indian Ocean.—Plate 13, fig. C5.

FiR. 45.

Gilded Trigger-fish (Xanthichthys curassavicns).

The Balistids and CofFev-fishes, or Ostracionids, con-

si itnte the family of Sderodermes of Cuvier.

Family II.—OSTRACIONIDS {Ontmcionidw).

Plate 13, fig. G6.

Those CoFFER-FisiiES liave the body inclosed in a

tesselated cuirass of scales arranged qnincunciall}',

forming a box of little or no flexibility, from out of

wliich the lips, teeth, pectorals, and tail with its three

vertical fins protrude. The pelvic bones and ventrals

are wanting. The vertebraj of the belly are mostly

coalcsccnt, and the body has but liltle muscular sub-

stance, its motions being limited. Exteriorly the gill-

opening is only a short slit, bordered by a skinny edge,

but interiorly it has an operculum and six branchio-

stegals. The box-like mail is in

some species rectangular ; in others

triangular in section, or it is oval or

orbicular. The liver is large and

oily ; tlie stomach capacious and

membranaceous.

The genera are

—

Cihotion-^ Do^ijopln-y^;

Osiraclon; Aracana; and Ccnfaunts.— (.Si'u

Kaup, Cut. Brit, ilus.)

Family III.—GYMNODONTS
(
Gymnodonl'uhi:)

.

Plate 13, figs. G7, C8.

This family, characterized by Cuvier

under the name of Gymnodonts, com-

prises his Diodonts, Tdrodonls, Trio-

donts, and Mules or Sun-fish. Its

members have the teeth incorporated

in the gorget- shaped jaws, forming a

bill like that of a parrot. Cuvier's

genera have been desoibcd by Dr.

Kanp as families or sub-families.

The DionoNTS have a flexible skin which, in most

species, is iaflatible so as to give a globular shape to

tlio fish, and is armed with spines which diverge every

way when tlie skin is distended. No mesial division

exists in either the upper or under jaw, each having

the form of a horse's hoof, with the teeth incorporated

in their bony substance.

Tlie genera are

—

Diodon; Dicofi/llcftl/ti/s; Cheilomycterus

;

Cydichtliys ; and Cyanichthys; none of which are British.

The MoLEBDTS or Sun-fisiies {Orthogoriichii)

have jaws like the Diodonts, and are compressed fishes

incapable of inflation, and a tail so short and high us to

seem as if docked oil'. The dorsal is high and pointed.

Fig. 46.

Turkey-fish (Tetraodon meleagris).

and is united at the base to the caudal. No air-bladder

is present, and the small stomach is entered directly by

the bile-duct. The arterial stem is provided at its

origin witli four semilunar valves. The skin is smooth

in some species, and in otliers is armed by scattered

spines. The myelon is greatly abbreviated. Tlie
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only gonus is Orthagoriscus or Orthrugoriscus, of which

two species frequent our seas, viz., the Short and the

Oliloug Molebut {Orth. mola aud ohlongus).

The Tetroijonts, forming a family or sub-family

of some ichthyologists, is equivalent to the genus Tcl-

riiodon of Limiaius and Cuvier. They have their

gorget-shaped jaws, in which the teeth are incorporated,

divided above and below by serrated, mesial sutures,

forming four dental masses, whence the name. The

skin is partially and variously armed by spines, which

are smaller than those of the Diodonts, and in an

electric species are wholly absent. Some genera

have indatiblo liodies ; others do not possess the

])()wer of inlLition, and have a moderately elongated

furni.

The genera are

—

Tetraodon; Physogaster (Miillcr); Chtlo-

nodon (id.) ; Cheilichthys (ij.) ; and Arothron (id.).

Some of these groups have no olfactory sac, or oven

depression, the nerve of smell being expended on a

solid, imperforate barbel.

In the Triodonts the mandible is undivided, as in

the Diodonts, while the upper jaw has a mesial suture

as in the Tetrodonts. An immense dewlap is sustained

in front by a very largo bone representing the pubics,

and resembling the same parts in some Ba'istids. The
fins are hke those of the Diodonts, and the asperities of

the body and dewlap resemble those of the Tetrodonts.

A single species from the Indian seas is called Triodon

l/nrsarius, and is described by Lesson and Gamut in

their ichthyology of the voyage of I)upcrrcy.

GANOIDS.

Typical g.inoid scales have generally a rhomboid or

quadrangidar outline, with a smooth, shining coating

of enamel. They are seldom rounded, and rarely

imbricated, being more commonly arranged in oblique

rows whose cages touch ; but each scale is secured to

the one that precedes it by a hinge-like process of its

anterior corner. Like ordinary scales, the ganoid plates

are developeil in follicles, but their epidermal coating

is so very thin and so closely adherent as to be nearly

imperceptible. Miillcr sums up his view of the ganoid

character in the following terms :—Fishes provided

with tabular and angular or roundish enamelled scales,

or with bony plates, or with a perfectly naked skin
;

having fins fi'equently, but not always, sustained in

front by a single or double row of spiny plates, techni-

cally named fulcra; and a caudal fin involving in its

upper fold the extremity of the vertebral colunm, which

may continue to the end of the fold. The free gills are

placed in an operculated cavity, like those of the true

osseous fishes. Several Ganoids have an accessory

branchial organ in form of an opercidar gill, which

differs from a psoudobrancbia, and may co-exist with

it. Many have spout-holes [spiracula or blowing-

holes) like the Plagiostomes. In the arterial bulb or

stem there are several rows of valves. The eggs are

generated in ovisacs and discharged through oviducts.

No decussation (cliiasma) exists between the optic

lobes, but merely a lateral cohesion. The swim-blad-

ders have pneumatic tubes ; the skeleton is bony, or

partly cartilaginous; and the ventral fins are situated on

the abdomen. According to the researches of Kcilliker,

the skeletons of the Plectognatbs and Lojihubranchs

are destitute of bono corpuscles, but those of the other

orders enumerated as Ganoids by Agassiz contain these

organisms. All the above characters do not exist in

every Ganoid ; and the essential parts of structure are,

according to Miillcr, several roivs nfvalves in the arterkd

bulb, free operculated gills, and abdominal ventral fins.

Order IX.—S T U III ON I D A N S.

Family I.—ACIPENSEROIDS.
(Plate 14, fig. 72 ; Plato 15, figs. 73, 74.)

This order containing but one family may bo charac-

terized as a single group of Ganoids, whether these be

termed with Agassiz a class of Vertebrals, or with

Miillcr an order of Fishes. The distinctive characters

of the Acipenseroids {Sturiones, Cuvier) are, according

to lleckel and Kner, an elongated body, protected and

made more or less pentagonal by five rows of bony

shields; a protractile, toothless mouth on the ventral

aspect ; a blowing-hole and a single operculated gill-

opening on each side, but no branchiostegals in the

membrane ; a cartilaginous internal skeleton ; a hetero-

ccrcal caudal, densely bordered with short bony rays in

the upper lobe ; and a long spiral valve in the great

intestine. In the genus Scaj)Mrliynclius the tail is

depressed at the root of the caudal, which is not the

case in the members of the more populous genus,

Acipenser (Sturgeon) nor in that of Planirostra or Poli/-

odon. Of tliese forms the family and order consist.*

The species are numerous in the temperate parts of the

northern hemisphere, both in the Old and New Worlds,

but they do not enter the arctic regions, and arc

unknown in the South Seas.

Among the ancients, says Plinj', the Acipenser was
considered to be the noblest of fishes ; but it had ceased

to be esteemed in his time, at which he expresses his

surprise, since it was rare. The Atlllus of the Po,

which is considered by modern ichthyologists to be of

the same genusj is stated by Pliny to be sluggish and

* Dlnecffs and Proceros are two genera of tliis family, named
but not sulliciently characterized by Kafinesque-Smaltz.
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fit, and to attain the weight of one thousand pounds,

so as to require a yoke of oxen to draw it out of the

river. Neitlier tlie descriptions of Greek nor of Roman
authors enable us to ascertain the species to wliich tliey

gave the names oi Acipenscr, Atlihis, or Helops. Tlie

second of these appellations is preserved in the Italian

Adila applied to the Acipcnser sturio of the Adriatic,

called by the Germans Slor, a word having reference

(Ileckel says) to the turning and grovelling habits of

the fish (walloping). Our English word Sturgeon and

tlie French Etiirgeon have evidently come from the

Northmen or Eastraen. There is reason to believe

that the common English Sturgeon is diftorcnt from

the Slui-io of the Mediterranean, and of the rivers of

eastern Germany, though they have generally been

considered to be the same species.

Tlio Sturgeon is denominated "a royal fish" in Eng-

lish acts of parliament. In the time of Edward I.

it was declared that the whole Sturgeon belonged to

the king in virtue of his royal privilege ; but of the

Whale, the head only belonged to the king, and the tail

to the queen, the captors retaining the carcass.* In

tlie reign of Edward II. the statute about Sturgeons

was amended so as to exclude all purchased Sturgeons

and others not taken in the sea.

As the Sturgeon family are acknowledged represen-

tatives of the Ganoids, it may be advantageous to the

student if we advert to a few peculiarities of structure,

in explanation of the technical characters of the order

mentioned above.

In the brains of fishes there is a pair of nearly globu-

lar protuberances, generally very conspicuous and easily

I'ecognizcd as being the second division of the organ, in

proceeding from before backwards. They furnish the

nerves of sight, and are named optic lobes. In osseous

fishes the fibres of these lobes hitermix and decussate

on the mesial line ; but in the Sturgeons this decussa-

tion does not take place. In them also the arterial

stem, or fourth chamber of the heart, is provided with

two rows of valves at its origin in the ventricle, and

one row at its distal end. There are five movable bran-

chial arches, with interior denticulated rakers. The
gills are pectinated and free at the tips. In the Stur-

geons, moreover, there is an accessory gill attached to

the inner face of the operculum ; and near it a pseudo-

brancbia, which receives arterial blood that has already

undergone the process of respiration, and transmits it

to the eye. The five passages between the branchial

arches unite in the common external gill-opening of

each side, which is covered by the operculum. All the

Sturionidans have not the same arrangement of the

accessory gills and psoudobranchise, since in the Scapld-

ri/hnc/ius the former of these organs is present, but

the latter is absent ; while in the Planirosti-a it is the

accessory gill which is wanting, the pseudobrancliia

being present.

In the Sturgeons the spinal cartilaginous column is

prolonged into the long upper caudal lobe, and the skull

is one cartilaginous [liece, which varies in the length

and forms of its processes according to the species.

A number of sculptured bony shields encase the dorsal

and lateral aspects of the skull more or less completely.

These are generally considered to be parts of the

dermal skeleton, though they have a certain relation in

number and position with the cranial bones of an

osseous fish. Their texture is the same with that of

the shields that are imposed on the five angles of the

body. The floor of the cartilaginous skull is formed

of a dense thin bony plate, which from its position

has been named the occipito-sphenoid bone, and is

prolonged into the snout by a narrow continuation,

considered to represent the vomer, or as it is called by

some the ethmoid bone
;
posteriorly the occipito-sphe-

noid forks, and extends backwards under the forepart

of the spinal column. The mastoid or paroccipital

cranial shield sends a bony plate of similar texture with

the occipito-S|)henoid one, downwards into the cephalic

cartilage. KiiUiker has examined the shields and bones

of Acipenser maccarii and of Scciphirhynchus, and

found them to contain bony corpuscles in accordance

with the general structure of ganoid bones.

The fins, seven in number, are supported by crowded,

jointed, flexible rays, which are finely denticulated on

both sides ; the first ray only of the powerful pectorals

being stout, rigid, and bony. Near the vent are the

ventrals, which in this family are of small size. The
dorsal is situated far back above the anal. A large

swim-bladder sends a pneumatic tube to the bottom of

the stomach; and the ovisac opens freely into the cavily

of the belly by a funnel-shaped mouth.

Order X.—SAUROIDS or LIZARD FISHES (Agassiz).

This order is rather more comprehensive than the

Salamandroidei of Owen, as it includes some fossil

ganoid families ; but here we shall notice only its

existing members, the Lepidostids and Polypterids.

These two families differ from each other in their

skeletons, especially in the jaws, also in the nostrils, the

gills, in the stomach and cteca, in the first vertebral

joint, and in the caudal fins, as well as in other parts

of their structure. Their agreement is in their ganoid

scales, their valvular arterial stems, and in the cellular

Vol.

• Fleta I., c. 45, 46.

or double air-bladder opening by a glottoid fissure into

the oesophagus. Both are said to have bony corpuscles

in their bones, as the Malacopteres have generally.

Family I.—LEPIDOSTIDS (Lcpidosteidcc).

These are elongated fishes, encased in strong ganoid

scales, mth sometimes a slender prolonged snout resem-

bling the bill of a gar-fish. In other species the snout

is shorter and broader ; it is constructed of the jaws,

palatines, nasal, and vomer. The Lepidostids are con-

fined to the waters of the United States and the adjoin-
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irig parts of Canada, wherein about ten species have

been detected by Agassiz, and they are considered to

be the nearest representatives now Hving of the extinct

ganoid fishes.

In this family the upper jaw, which is elongated in

the axis of the fish, is composed of several pieces ; and

the mandible is also composed of many pieces, as in

the reptiles. The vomer is of two pieces, separated

by a median cleft. Instead of the first vertebra

being united to the occipital bone by opposuig cups

filled with an elastic gelatinous fluid as in ordinary

fishes, that joint is formed by a ball and socket, so that

the head laas a nodding movement. Tlie olfactory

organ, situated at the tip of the upper jaw, contains

the ordinary nasal folds arranged simply. The gills,

on four arches, have a perfect bifoliate stnicture, and

behind the last arch there is the ordinary fissure; a

respiratory gill lines the opercnlum, and a pseudo-

brancliia is also present. The branchiostegous mem-
brane passes without division eveidy across the throat,

and is sustained on each side by three branchios-

tegals. The swim-bladder is divided into cells, the

partitions being provided with muscles; and the pneu-

matic opening is a long slit in the upper wall of the

tlu'oat. The stomach has no CiEcal expansion ; there

are several pancreatic ca;ca ; and there is uo spiral

valve in the largo intestine. AD the fins are protected

on their proximal edges by two rows of spinous scales,

and are supported by jointed rays only. Tiie hetoro-

ccrcal caudal is abru]3tly truncate, its rays being inserted

partly at the extremity of the vertebral column, partly

beneath it. The upper jaw and mandible are closely

set with raduliform teeth, bordered by a row of larger

pointed ones. The Lcpidostids have no blowing-holes

like those of the Sturgeons and Polypteres.

Family II.—POLYPTERIDS (Pohjptcridw).

Plate 14, fig. 71.

This is an African family hitherto detected only in the

Nile, Senegal, and Tchadda or Niger. It is equivalent

to MuUer's group of Puhjiittrini, and is not considered

to be a less characteristic representative of the Ganoids

than the Lcpidostids. Polypterus, the only genus,

consists of three species closely resembling each other.

They are elongated fishes, with blunt depressed snouts,

having their heads protected by bony plates—somewhat

similar to the cephalic plates of the Sturgeons— and

their backs furnished with an even row of detached

fiiilots, each having a strong spine in iront, followed by

four or five soft branching rays. The caudal, bluntly

rounded, embraces the acutely conical end of the tail,

and comes farther forward on the dorsal aspect than it

does below. Tlie anal is situated immediately before

the lower lobe of the caudal, and the ventrals are behind

tlie middle of tlie fish. These are supported in front

by scaly bases, and tlie pectorals have still more con-

spicuous scaly bases resembling short arms. The

scales which closely envelope the body arc very strongly

adherent, stout, and very hard.

In this family the upper jaw is not divided by a

longitudinal cleft as in the Lcpidostids ; and the man-

dible and skull generally, are constructed as in the

osseous fishes. A labial cartilage situated at the corner

of the mouth sup[)orts the upper and lower lips. Tlie

nostrils are more complicated than in other fishes,

as they consist of a large labyrinth of five passages,

each having a gill-like folding of the lining membrane.

The anterior nostril is prolonged into a membranous

tube ; the posterior opening is a small cleft before tlic

eye. The fourth gill is unifoliate only ; there is no

opercular giU; no pseudobrancbia; and no inferior pha-

ryngeal bones. The stomach is ca'cal ; there is a pan-

creatic ca;ciim ; and the large intestine is furnished witli

a spiral valve. The air-bladder consists of two sacs of

diflerent lengths, opening into a short common cham-

ber, which communicates by a long gloltoid fissure

with the ventral floor of the gullet. A single gill-

opening on each side, has the common branchiostegous

membrane covered with a bony plate ; and there is also

a blowing hole on each side, furnished with an osseous

valve.

The G'jmnarclius or chl-el-far of the Nile has a

lung-like air-bladder sujiplicd with venous blood.

Order XI.—HOLOCEPH ALIDS.

(Plate 15, figs. 75, 7G.)

Passing by the Ccclocanth order as being wholly

fossil, we come to the Holocephali, containing the

single family group of Cuim^uids. These form a

passage to the Chondropterygians by the arrangement

of their gill-openinga. Like the Sturionidans, they

have only one external operculated opening on each

side ; but under the integument there is a common
canal proceeding from it, and receiving the four

branchial slits. The complete biserial gills are attached

by their margins, and are only three in number; but

the inferior pharyngeal or fourth arch supports an

nniserial gill, and there is an accessory one on the

inner side of the operculum. There is a spiral valve

in the intestine, and there is no swim-bladder. The

long, muscular, arterial stem is provided with three

rows of valves. Placoid granules exist in the integu-

ment, but the internal skeleton is cartilaginous, with

partial and scanty bony deposits. Most of the fins aie

supported in front by a strong spine, and the ventrals

are situated on the belly.

The u]iper jaw is represented by the vomer, pala-

tines, and tympanals, in a rudimentary state, on the

sides of the snout ; and the function of teeth is per-

formed by four hard, bony plates above and three

below. The males are provided with trifid appendages

named " claspers ;" and tlie eggs of the females are

large and leathery or horny, with flat velvety borders.

The genera are

—

Chimara (British) and Callorhynchus.



HOLOCEI'HAUDS.- -nSHES.- -Selaciuaxs. lo3

SELACHIANS.

(Plato IG, the six fisiires ; Plate 17, figs. F and G.)

Tins tcvin, as onipldyetl b}' Cuvier (Se'laciens),

inchidcs tlis Sharks and Rays, and was equivalent with

him to his second order of Chondropterygians, com-

prising those which have Jixcd t/iUs, by which they are

distinguished from his lirst order of cartilaginous fishes,

which have movable gills. These have been noticed

above under the denominations of Acipenseroids and

Ilolocephalids. The group is equivalent to the Plar/i-

ostoiai of Miillor and Owen. By Agassiz the Ilolo-

cephalids are associated with the Gaieodes (or Sharks)

and the Batides (or Rays), the three groups being con-

sidered to be orders of a c'ass of vertebrals called by
him Selachians. This arrangement is, as has been

already intimated, merely provisional, and dependent

for final adoption on the issue of researches not yet

completed by the illustrious naturalist who suggested it.

The Selachians so constituted are nearly identical with

the same author's Placoids defined in his treatises

on Fossil Ichthyology, and the student ought therefore

to be told that placoid scales are bard osseous produc-

tions of the skin, sometimes in form of plates of large

size, sometimes in shape of small points (forming when
the skin is prepared for use in the arts the substance

known by the name of " shagreen "), and at other

times in form of thorns or prickles. All these difler

from ganoid scales in the absence of enamel, as well

as in their less regular shapes ; and Kijlliker states

that the spines of the Selachians are formed of dentine.

The author just named says that the internal skeleton

of the Selachians differs in type from that of the Ganoids,

and from that of all other fishes except the Dermo-
pteres, in being merelj' common cartilage, or cartilage

indurated by the deposition of earthy matter, but hav-

ing no real bone-cells. In structure, therefore, the

dermal skeleton of the Selachians is in advance of the

internal one.

The heart of the Selachians consists, as in other

fishes, of a single series of chambers, the first of which

named the " venous sinus" is a mere receptacle of the

venous blood coming from all parts ; the auricle and

ventricle which succeed it are considered to bo the

more essential parts of the central propelling organ,

and beyond the last named is the stem of the arterial

system, named generally the arterial bulb, but which
in the Selachians is cylindrical. In these fishes the

bag or pericardium in which the heart moves commu-^
nicates with the cavity of the abdomen by a canal,

which is single in the Ilolocephalids, but which in the

Sharks and Rays bifurcates after leaving the pericar-

dium. The venous sinus lies within the pericardium,

and is bivalvular at its entrance into the auricle ; and
there are from two to six rows of transverse valves

within the long muscular arterial stem.

The gills of the Sharks and Rays are fixed or adherent

to the walls of the branchial chambers, each chamber
having an interior pharjmgo-branchial slit to admit the

water of respiration from the mouth, and a peripheral

orifice to allow it to escape. In the Sharks these

external orifices are situated laterally, and are generally

five, but in a few cases six or seven ; in the Rays they

are on the ventral aspect, and are always five in num-
ber. The gills of the Selachians are, together with the

scapulo-coracoid arch, farther back than in the osseous

fishes, being behind the skull ; and the heart, which

occupies the triangular space between the gills and the

chevi'on of the coracoids, has consequently a similar

more backward position. The ventrals are abdominal,

and there is no swim-bladder. All have the inner mem-
brane of the intestine expanded near its termination at

the vent into a valve, which exhibits one of two types

of form. In one tj-pe the intestinal valve is screw-

formed or scalariform, making a spiral slope ; in the

other the valve is rolled longitudinally on itself, and

attached lengthwise to the wall of the intestine ; both

forms serving to augment the surface of the com-
paratively short intestine.

The Sharks and Rays received from Dumeril the

name of Plagiostomes, and this appellation being

equivalent to the Selaciens of Cuvier, was adopted by
Jlilller and Henle in their comprehensive Beschreibung

der Plagiostomen, which is our chief guide to a know-
ledge of these fishes. The arrangement of these ich-

thyologists is as follows :

—

The Squali or Shaeks ( Gafcorfcs of Agassiz) are Plagio
stomea with lateral gill-openings [Stigmata) ; free snpplemen
tary eyelids ; an incomplete scajiulo-coracoid girdle suspended
to the soft parts hehind the gills, but having no articulations

either with the skull or spine. These fishes do not possess a
cephalopterous cartilage.

A. First division.—Sharks having one anal fin and two dor-

sals placed far back, the firpt dorsal being over or

behind the ventrals. This division is comprised in the

family of tlCTLLnD.'K.

B. Second division.— Sharks having two dorsals and an anal

;

the first dorsal being situated over the space interven-

ing between the pectorals and ventrals.

1. First subdivision.—Sharks of B group having a blinker
(or nictitating membrane), but no spout-holes ; and
the last or last two stigmata situated over the base
of the pectoral. It includes the families Car-
cnARiJEDJE; Spyun^d^; and PrijEnodontid.1;.

2. Second Subdivision—Sharks ol" B group which have
spout-holes and blinkers ; also the last or last two
stigmata situated over the base of the pectoral. To
it belong the families Galeid.e ; Scylliodontid^ ;

and MusTELiD^.
3. Third subdivision.—Sharks ot E group with spout-

holes but no blinkers. It embraces the families

LAMNiEDJi : ODONTASPID^ ; Al.0PECLED.iE ; Cestra-
ciosTinjE ; and Khinodoktid^.

C. Tliird division.—Sharks having but one dorsal and one
anal fin, forming one family, the NotidanidjE.

r. Fourth division.—Sharks furnished with spout-holes and
two dorsals, but having neither blinkers nor an anal

fin. The five stigmata are all situated before the pec-

torals; and the intestinal valve is spiral. It embracea
the families of Spinacid^; ScYMNiDiE; and K(jnATi-

NjED.E.
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Order XII.—GALEODS or SHARKS.
Squall—

(

Characterized above.)

Family I.—SCYLLIDS (ScylUUla:).

In this family there is one dorsal fin standing over

or behind the veutrals, another farther back, and one

anal. The eye is not provided with a nictitating

membrane, but spout-holes exist behind the eyes. Of
the five stigmata the last one is over the base of the

broad pectorals ; at the corner of the mouth there is a

furrow in the integuments, and also a labial cartilage

above and below. The teeth have a pointed mesial

cusp, and from one to four denticles on each side of it.

I'he caudal fin is extended longitudinally, with a trun-

cated or r unded tip, and without an under lobe or

merely with the traces of one, but with a notch near

the end, beneath.

Tlie family includes tlie following genera

—

ScyHhmi; Pris-

tiurus; IlemisctjUium ; ChUoscyllium ; Crossorhinus ; Cing-
himostoma ; and Siegostoma.

In the British seas there have been detected the

Small-siiotted Dog-fish {Scyllium caniciila) ; the Largo-

spotted Dog-fish [SajlUam calulus) ; and the Black-

mouthed Dog-fish [Pristiurus mckmostomns).

Family II.—CARCHAEIiEDANS {Carchariwdw).

In these Sharks the first dorsal is situated over the

space between the pectorals and ventrals, and they

have also a second dorsal and an anal ; the eyes are

furnished with nictitating membranes, but spout-holes

do not exist in a pervious state in the adults; each

nostril is generally provided with a small three-sided flap

on its upper border ; the mouth has a boldly convex
outline, with small folds of skin at its corners ; the anal

fin is placed directly under or close behind the second

dorsal; and the caudal fin has always a short under lobe,

with a notch on the inferior edge of the elongated upper

lobe, close to its obliquely truncated end ; the intestinal

valve is rolled longitudinally, and is not scalariform

;

the scales are small, and the skin smoothish. The
family consists of the genera Carcharias and Prionodon,

and includes some of tlie Sharks that are most numerous
in the tropical seas, and most dangerous to mariners.

The Blue Shark (Carcharia sglaucus) frequents the

Cornish coasts, and does much injury to the fishermen

by cutting their lines and nets, for which its serrated

teeth are well adapted.

Family III.—SPHYRN^DANS {Sphyrnwda^.

Sharks resembling the Carcharidans in the number
and position of the fins, in having nictitating mem-
branes, and wanting spout-holes, but having the eyes

stilted out by a great lateral prolongation of the orbits,

giving a form to the skull from whence comes the

popular name of Hammer-headed Sharks. The only

genus is Si'hyrna, also called Zygmna.
The great lateral breadth of the skull, arising from

the projection of the orbits, gives a very strange aspect

to these Sharks, one of whom, Sphyrna zygcaia, or

the Hammer-beaded Shark, is an occasional visitant of

the British seas.

Family IV.—TRIiENODONTS {Trimnodontes)

.

In this family the head is flat, and the snout is

sometimes pointed, sometimes blunt ; the nostril-valve

is broad, or less commonly lengthened out into a bar-

bel ; the orifice of the eye longitudinal, and the fold at

the corner of the mouth is very small; the teeth

resemble those of tiio Scyllids, but with a longer middle

cusp, and not more than one or two lateral denticles

;

the second dorsal fin and the anal are opposed to one

another, or neaily so, and the scales have three, five,

or seven keels.

The only genus is Trianodon, an inhabitant of the

Indian Ocean and Red Sea.

Family V.—GALEIDANS (Galeidcc).

In this family there are also two dorsal fins and an

anal, as in the four preceding ones, but the first dorsal

is farther forward than the ventrals. Nictitativig

membranes and spout-holes are both present, and the

last stigma is over the base of the pectoral. Nostrils,

orbits, and corner folds of the mouth as in the Carcha-

ridans, and the small labial cartilages are always

present. Teeth of both jaws alike, flat, oblique, and

with entire or serrated cutting edges. The scales are

small and three-keeled, with a mesial cusp. In the

upper lobe of the caudal there are one or two notches.

The genera are

—

G(deu$; Galeocerdo ; Loxocioti; Thalus-

sorhinus.

The only British species is the Common Tope {Galmn
cants). Galeocerdo arcticus is not uncommon in the

North sea, but has not been taken among the British

isles, unless it should be the White Shark of the Ork-

neys, which has not been examined by a competent

ichthyologist.

Family VI,—SCYLLIODONTS {ScylUodontkla;).

The members of this family are characterized by a

flat head, blunt snout, and a moderately broad and long

nasal flap. The depressions at the corners of the month

and the labial cartilages are large, and the spout-holus

are of medium size. Tlie dentition and form of the fins

are those of the proper Scyllids, the under lobe of the
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caudal being likewise undeveloped. The scales have

three keels, and as many points. Tlie only genns,

Triakis, has been detected in the seas of Japan only.

Family VII.—MUSTELIDANS {MusteUJce).

In the position of the fins and stigmata, and the

presence of nictitating membranes and spout-holes,

this family corresponds with the GaleiJaus and the

Scylliodonts. The spout-holes are large, the orbits

lougisb, and the nictitating membrane swells out like

a doubling of the under eyelid. A three-sided lappet

with a rounded tip embraces three-fourths of the nostril

above, and there is a shorter bhmt lappet on the outside

of the orifice. The first dorsal stands nearly midway
between the pectorals and ventrals, and the caudal fin

is short. The teeth are like tliose of a skate, being

flat without cusp or sharp edge, and arranged like a

mosaic pavement. There is but one genus, which is

represented in our seas by the Smooth Hound {Muskhit:

vulgaris).

Family VIII.—LAMNiEDANS [Lamnada).

These are Shaiks which have like the three imme-

diately preceding families, two dorsals and one anal,

and the first dorsal placed over the space between the

pectorals and ventrals, but they have spout-holes, and

want the nictitating membrane ; the stigmata are

lung, and are all before the pectorals ; the orbits are

roundish ; the caudal fin is crescontic, the upper lobe

being but slightly longer than the under one, and the

anal and second dorsal, wdiich are opposed to one

another, are both small ; the tail is keeled on each side,

and the spout-holes are very small.

The dentition vaiies in the dili'ercnt genera, which are—
Lnmna; Ox//r/dna; Carcharodcyn; imd St'lache ; in some of whom
tlie teetli are tlie most fonnidable th.at occur among tlie existing

.Slinrkn.

In the British seas the Lamna cornubica is not

uncommon. It is known, according to age, as the

Porbeagle or Beaumaris Shark. A white Shark of

formidable size is also recognized by fishermen as being

occasionally met with, but its proper genus has not yet

been ascertained. In the posthumous edition of Yar-

roll's "British Fishes" it is conjectured to be the C'archa-

rodon requietn. The Basking Shark {Selache maxima)

sometimes strays from its native haunts in the north

sea to the coasts of Scotland and Ireland. It is a

sluggish, and not a dangerous Shark, though one of

the largest of its order, and attaining a length of thirty-

si.\ feet and upwards.

Family IX.—ODONTASPIDANS (Odontaspida:).

Agreeing with the Carcharidans and the sis families

immediately following that group in the relative posi-

tion of the fins, and with the Lamna;dans in having

spout-holes but wanting nictitating membranes, the

Odcntaspidans are further characterized by their large

stigmata situated wholly before tlie pectorals, large

decond dorsal and anal, and the u]iper lobe of the

caudal elongated as in the Carcharidans ; they have no

lateral caudal keel, like that of the Lamu.'edans. Tho
front teeth are very large, and resemble curved tlu'ee-

sided spike nails. The single genus Odontaspis con-

tains only one or two species.

Family X.—ALOPECIANS {Ahpccia'da).

As in the two immediately preceding families, the

spout-holes of this group are so small as to be often

overlooked ; nictitating membranes are wanting, and

the first dorsal is before the ventrals, but the very great

length of the upper lobe of the caudal furnishes a dis-

tinctive character. The snout is short and conical

;

tlie small nostril is protected above by a short maiginal

lappet ; there are no labial cartilages ; and the stig-

mata are short as in the Carcharidans, the last one

being over the base of the pectorals. The teeth, whicli

are alike in both jaws, are lancet-sha|;cd and trilateral.

A single species of the only genus is known in our seas

by the names of Fox-shark or Thresher {Alopecias

vulpcs), in allusion to the size of the tail, which the fish

employs in its combats with the Cetaceans as a thresher

would use a flail.

Family XI.-CESTRACIONTS {Cciilmciclida).

This family consists of a single genus of only tw(j

species, one of them Australian, where it is commonly

known by the name of the Nurse {Ccsiracion j)ldlUpi'^ ;

another inhabiting the seas of China receives the local

name of Kitten Shark {Cestracion zebra). This genus

connects existing Selachians with palajozoio fishes. TIic

Cestracionts have the cleft of the nostril prolonged to the

margin of the mouth, which is at the front of the snout,

and wants the superior corner-fold. The spout- lioles

are distinctly visible behind the eye, and the stigmata

are small, with the last one over the base of the pec-

torals. A strong spine stands in front of each dorsal,

and the short caudal fin has a notch on tlie under ed^je

of its superior lobe. The flat pavement-like teeth form

oblique rcjlls, like the spires of some univalves.

Family XIL—RIIINODONTS {PJiinodonUda-).

This family is represented by a single known species

(Rliinodon typicvji), which frequents the seas round tho

C!ape of Good Hope. It is characterized by a fiat

head with the mouth and nostrils at its end, a triangu-

lar nasal flap, very small spout-holes and stigmata,

diminishing in size as they recede from the head, the

last one being situated over the base of the pectoral.

The caudal is crescentic, without a notch in its upper

lobe; and the very small and numerous teeth are cuni-

cal and card-like.

Family XIII.—NOTIDANIDANS (Notidanidw).

This family diflers from all the preceding Selachians

in having only one dorsal, and from all tho order in

having more stigmata than five on each side. The

Notidanidans have an anal fin and have been called

•' Galeidans which want the first dorsal." The spout-

holes arc small and vertical, and there are no nictitating
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ineinbraiios. The single dorsal stands behind the ven-

trals, and partly before the front of the anal. The long

caudal is notched near the obliquely docked end, and

lias a small under lobe. The teeth are strongly ser-

rated. One genus, Hexanchus. has six stigmata ; the

other, Ileptanchus, has seven. One species, the Gray

Notidanus {HcxancJms griseus), has been taken off the

Isle of Wight and also on the Cornish coast.

Family XIV.—SPINACIDS {Spinacidae).

Tliis family and the two wliich immediately succeed

it form a division of the Sharks whioli is characterized

by Miiller and Henle as having spout-holes and two

dorsals, but neither anal nor nictitating membrane.

All tlie five stigmata are before the pectorals, and the

intestinal valve is soalariform. The Spiuacids are dis-

tinguished from the other two families by having a

stout spine in front of eacli dorsal.

The genera are

—

Acnnlhias;

pliorus; and CentrosajUium.

Sjiinax ; Centrina ; Centro-

The Picked Dog -fish {Acanthias vulgaris) is very

common ou our coasts, so abundant, that Mr. Couch

says he has known twenty thousand to have been

taken at one cast of the sean. At one time these Dog-

fishes committed such ravages on the fislierics of Fin-

mark that eight vessels were fitted out expressly for

their capture, and though many thousands were taken

there was no sensible diminution of their numbers.

Tills species would appear to be extremely prolific

periodically, and to have been no less annoying to

llie fishermen formerly than in later times. In the

"Domestic Annals of Scotland" by Robert Glialmers, we
find the following quotation from the Journal of Spal-

ding, the Town-clerk of Aberdeen :
—" 1642. From

the beginning of this year up to June there was a

scarcity of white-fish along the east coast, to the hurt

and hunger of the poor, and beggaring of the fishermen.

It was reported that when the fisliers had laid their

lines and taken fishes abundantly, there came ane beast

called the Sea-dog to the lines, and ate and destroyed

the haill bodies, and left nothing on the hues but the

heads. A judgment surely from God Almighty, for

the like scarcity of fishes to conthiue so long has scarcely

been seen in Scotland ; whilk bred great dearth of meal

and malt, at aught, nine, or ten pounds the boll, ani

all other meats also very dear."

Family XV.—SCYMNIDS [Sajmnida).

Witli the same number of fins and spout-holes as

the Spinacids, this family is recognized by the absence

of spines in the dorsals. The upper teeth are pointed
;

the lower ones trenchant and not denticulated.

Tlie r^nncra .are

—

Scymnns; Lamargus ; EcliinovUlnus ; ami

rrUtuijihurus.

Valentine's Sea-hound {Scymnus lichia) is reported

to have been taken on the British coasts, but details

are wanting. The Greenland Shark {Lwmargus borc-

aUs) has been several times captured in the Scottisli

seas ; and the Spinous Shark [Echinorkinus spinosus)

has been caught off Yorkshire and on the Cornish

coasts,

Pristiophorus is a genus differing remarkably from

the rest of the group in having the snout elongated

like a flat sword-blade, set on each side with sharp

slender teeth of dill'erent lengths.

Family XVI.—SQUATINIDS {Squatinidcn).

Head and body depressed ; the broad pectorals and

ventrals laterally spread out so as to resemble the

Ri.ys ; the stigmata ensconced in the deep slit that

separates the pectorals from the head, but not opening

on the ventral aspect as in the Rays. Tlie large spout-

holes are behind the eyes, which are on the dorsal

aspect, and the mouth transversely cleft is at the

extremity of the snout. There is no anal fin. The
family is represented by a single genus and species

called the Angel-fish {Squatina angelus), which occurs

in considerable numbers on our coasts and is very

voracious, devoiu'ing ground-fishes greedily.

A shark caught at Bermuda measured eighteen feet

in length, and its jaws, when extended to the utmost,

admitted three grown-up persons to stand upright

between them ; and the Rangoon Chronicle of the .3rd

March, 1854, mentions the capture of a shark of tliose

seas which had a length of thirty-five feet— (Simmons,

Cur. of Food). Dr. Barclay describes some fragments

of an enormous shark.

Okder XII.—BATIDES (Rays or Skates).

Tins order, named Rociien or RAiiE by Mllller and

Ilerile, is composed of flatly-depressed Plagiostomes,

having spout-holes, five stigmata of a side opening on

the ventral aspect under the pectorals ; a complete

Bcapulo-coracoid girdle soldered above to the vertebra;

adjoining the skull ; a cephalopterous cartilage, and

the upper eyelids either closely adherent to the eye or

altogether absent. Jliiller and Ilenle group them in

the following way :

—

A. First division.—Squatinorai^k.—Batiiles having the

liead elongated into a ilat snout ; and a robust, fleshy

tail with lateral keels ; two dorsals and a terminal fin

supjiorted by rays. The teelh are flat, resembling a

mosaic pavement ; arid the ujijjer eyelids are adnata.

The families are— PKiSTiD.«i: and ItniNOBATiOjE.
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B. Second division.—Torpeuixes.—Disc romiJed; very

blunt in front. Aii electrical apparatus encompassed

by the pectoral fins. One family, the Tokpedinid.e.

C. nird division.—Ei-UE.— Pectorals cohering to the snout,

the attachment reaching backwards to the ventrals,

forming an oval or rhomboidal disc, terminated by a

more slender tail than the preceding groups. In the

group are the following families :

—

Kai-edje ; Trygo
NIDiE; Mi'LIOBATlDJi; and CErUALOPTEKlDJi.

Family I.—PRISTIDANS {Pristida:).

The members of this fimiily have nearly the form of

those sharks whoso pectoral fins are distinctly separated

from the head and do not reach to the ventrals. The

snout is elongated and uniform, with stout lateral teeth

wliich convert it into a double saw. The true jaw

teeth resemble those of tlio Mustclidans, and form a

mosaic pavement. The first dorsal stands close behind

or partly over the ventrals. The lateral cuticular keels

are not continued on the sides of the caudal. Very

small, flat, roundish, or hexagonal scales clothe the

.smooth sleek skin. The family consists of a single

genus (Pristis) of about si.K species called saw-fishes,

whose beaks are often seen in museums, but complete

specimens are rare.

Family II.—RIIINiEDANS {Rhinccdcc).

In these a disc is formed anteriorly by the con-

junction of the pectorals with the snout. The four-

cornered pectorals do not reach the ventrals, and are

separated by a notch from the cephalic part of the disc.

The lateral caudal keels are continued on the sides of

the bilobate caudal, whose upper lobe is rather the

largest. The margins of the jaws arc undidated, three

eminences of the lower one corresponding to as many
hollows in the upper one. The nostrils are longitu-

dinal slits near the mouth, with a flap abo\'e and

below.

Tlic genera are

—

Ehhm and lihhicholutus.

Family III.—EUINOBATIDS (R/dnobatidw).

The ventrals in this group are close behind the pec-

torals, which pass imperceptibly into the snout, without

the notch of the Ehina;dans. The two dorsals situated

on the hinder part of the tail are equal in size, and the

caudal has no under lobe. The keels commencing
behind the ventrals converge towards the upper edge

fo the caudal. The transverse mouth is straight or

gently arched. The flat quincuncial teeth are traversed

by a cross ridge. The spout-holes are close beneath

the eyes, and there is a row of pores beneath the

Bcapulo-coracoid girdle.

The genera are

—

IHiinobutus ; Si/rrJiina; TrygoKorhina ; and
Phdtjrhina; all of them foreign to our seas.

A " Snow-Csh" of great rarity, whose skin is prized

greatly in Assam as a valued medicine, was recognized

by IMr. Blyth as a JUdnokitus. Tlie Gunghall or

Snow-fish of Kunawar is thought by some naturalists

to be a buiTowing lizard. It is described by the natives

as having four legs and a human face.

Family IV.—TORPEDINIDS {Torpedinida).

In the members of this fiimily a galvanic battery

occupies the spaces between the skull and the pectoral

fins on each side, and as usual in electrical fishes the

skin is quite smooth, developing neitlier ordinary scales

nor acute spines. The disc is rounded, very obtuse

anteriorly, and termmates posteriorly in a tail, which is

less fleshy than that of the two preceding species, and

is provided with a sub-triangular caudal. The dorsals

are either absent, or there is one or two situated in the

tail, and the ventrals are close behind the pectorals.

A longer or shorter keel exists on the side of the tail.

The following genera enter the family— Torpedo ; Narcine »

Astrape ; Temera ; Discoiyyge ; and Ilemigalcus. Two species

of Torpedo are natives of the British seas.

Family V.—RAIANS {Rakcdm).

In this numerous family the disc is rhomboidal, the

lateral angles being formed by the meeting of the proxi-

mal and distal margins of the pectoral fin of each side
;

the snout being a third angle of the rhomb, and tlie

origin of tlie tail the fourth. The attachments of the

pectorals extend from the roots of the ventrals to the

snout. The orbits are separated from the spout-holes

by slender cutaneous bridges ; and each of the nostrils,

wliioh are on the ventral aspect, is protected by a free

rounded lobe of the nasal fiap, as it projects laterally

from the even surface of the upper lip. The flat teeth

acquire a central cusp in the adult fish in the season of

reproduction. Two small dorsals are situated towards

the end of the tail ; and the caudal is either absent or

exists merely in form of a cuticular seam. The skin

is smooth or prickly.

The genera are

—

Rai(E ; Sympteri/gia ; and Urapttra.

Eight diflcrent species of Skates {liaicu) inhabit llic

British seas, and furnish much wholesome nourishment

to the popidation.

Family VI.—TRYGONIDS {Trtjgomdw).

In tills family the nasal flaps are not lost in the upper

lip 80 as to form one even surface between the nostrils,

but have a common free ledge with short fringes, which

is attached to the upper jaw by a mesial bridle only,

while the rounded lateral ends project over the nostrils.

Under the flap the nostrils approach each other, and

there is no valvular lobe on their exterior sides. The
large spout-holes are close behind the eyes, which have

adnate eyelids. The teeth are transversely elliptical,

and have a rounded cross ridge, with either an acute

root or one divided into points. The ventrals are

8im[)le. The tail is thin and often taper-pointed, witli-

out lateral cutaneous keels. It has no caudal or other

kind of fin either before or behind a barbed spine, or

spines, which it sometimes bears, sometimes wants.

The genera which enter the family arc

—

Anacimthus ; Vro-

gymnus ; Trygim ; Pteroplatea ; Uypolophus ; Tasniura ; Vro-

Inphus; Trygojuiptera ; and .^lojdaiea.

The Sting-ray or Fire-flaire {Trygon pastinaca) is

a British species.
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Family VII.—MYLIOBATIDS {MyUohatklic).

Ill this family the pectorals are interrupted on the

Bides of the head, which is more prominent than oilier

memhers of the Raian order ; but at the proximal

extremity of the disc the pectoral rays are developed

anew, constituting a kind of cephalic fin. The nasal

lappets of each side coalesce mesiad into a quadrilateral

fringed flap, which reaches to the mouth. Nostrils

approximating to tlie mesial plane, where they are

separated by a thin bridle, which has a lateral con-

nection with each corner of the transverse mouth.

Teeth broad and flat in geometrical polygonal figures,

funning plates which extend far back into the mouth,

and arc bounded posteriorly in both jaws by mem-
branous folds. Eyes separated from the spout-holes

by broad bridges of integument, and situated on the

sides of the skull. Tail long and whip-like, with a

dorsal fin at its root and a spine behind it.

The genera are

—

Mi/Uoballs ; u^tohaiis ; and Rkluoplcra.

The I'aglc-ray {Mijllubatls arjidla) frequents the

IJiitish seas.

Family VIIL—CEPHALOPTEPJDS
{CephaloiHcridce).

In this family the proximal end of the head is straight

transversely, but with an ear-like appendix on each

side, curving towards the ventral aspect, and formed

by a prccephalic detachment of the pectoral fin.

Mouth in front or beneath, reaching nearly from one

of these ear-like fins to the other. Nostrils widely

apart. Eyes lateral, situated immediately before the

beginning of the proper pectorals, which have a

great lateral expansion. Spout-holes on the dorsal

aspect and rather distant from the eyes. Tail as

long as the body or longer, with a spine behind the

dorsal fin.

The genera are

—

Ccphuluptcra aud CeraJopfcra.

The Horned-Eay {Cephaloptera Giorna) has been

captured on the coast of Ireland. Ceraloj/ti'nr; of great

size, exceeding twenty feet in length, have been taken

in the West Indies ; and traditions of some that were

seen having a still vaster spread of the pectorals are

current in Carbadocs.

Order XIIL—PROTOPTERES {Protoplcn).

Tins order was named by Professor Owen from the

embryonic condition of the vertical fins, which, like

tliose of the tadpole of a frog, are developed on the

upper and under edges of the animal from a continuous

fold of the integument, and, as in the order of Dermop-

teres, are persistent in the Protoptcres and Lepidosirens.

Miiller in allusion to tlie resemblance of these fishes to

another tribe of Batraohians, named the order Sire-

noids. The characters that have been assigned to this

group, are the internal skeleton in part ossified, in part

cartilaginous ; vertebral column retaining the embry-

onic form of a " notochord," and the dermal skeleton

existing in form of cycloid scales ; the pectorals and

ventrals, which are situated on the abdomen, each in

form of a single tapering, flexible filament or barbel,

supported internally by a soft cartilaginous ray. The
gills are filamentary and free ; there is no pancreas

;

tlie swim-bladder appears as a cellular lung with an air-

duct ; and there is a spiral valve in the intestines. The
Protopkrus anncctcns of the Gambia, and the Lepiido-

sircns jiaradoxa of the Amazon, are the representa-

tives of the order.

The Gambia Protoptcre inhabits districts which are

flooded by tropical rains, and leads an active piscine life

as long as the waters prevail ; but when the flood is

passing off, this curious animal burrows into the mud,

which a vertical sun soon bakes into a hard crust. An
aperture, however, is left in this clayey cell by which

some air is admitted, and therein the fish, besmeared by

a thick layer of mucus passes, the dry season, rolled up

in a torpid condition. Protopteres have been brought

to this country imbedded in the clay, and when placed

in a stove and well watered, have come forth in a vigor-

ous condition. The air-bladder is supposed to perform

the function of a lung during the time that the Protoptcre

is secluded from the water; and tlie communication of

the air-tube with the oesophagus is fortified by a tracheal

cartilage. The disposition of the gills is peculiar. In

front there is a uniserial or half gill, but the first bran-

chial arch is united to the second, and is not furnished

with gills ; the gills of the second arch are biserial,

long, and thread-like ; the third arch is merely fringed

or denticulated on the edge ; the fourth arch is united

by membrane to the third, and has no gills ; but tho

fifth, or pharyngeal arch, supports a uniserial gill.

There are only three passages between the gills, and

only a portion of the blood is oxygenated, the blood in

the arteries that supply the gill-less arches joining the

circulation without undergoing that process.'

Naturalists are divided in opinion as to those animals

being fishes or reptiles. Professor Owen's reasons for

ranking them in tho first of these classes are— the gela-

tinous condition of its notochord, the form of the trans-

verse processes of that column, the attachment of the

scapulo-coracoid arch to the skull, the branohiostegous

membrane and the operculum covering the permanent
gills, the absence of a pancreas, the presence of a spiral

intestinal valve, the position of the vent, the muciferous

pores on the head and lateral line, and the nasal sacs

shut off from the interior of the mouth.

Tho Protoptcre is much like an Opbidium with an

acute tadpole-like tail.

END OF FISHES.
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Abdominalcs . .142
Abeona . . . 119
Abramis, Bream . .154
Acanthias . . 157, IGG

Acantlioclinus . . 133

Acanthocottus, Sea-

scorpioH , . .122
Acantholabrus . . 118
Acantbolabrus, H'ras^t; 118
Acanthopsidcs . . 154
Acanthopsis . .154
Acanthopteres, Cycloid 135
Acanthopteres, Clenoid 120
Acantlmrus . . 132
Acara . . .118
Acclimatation of fish . 127
Accntronura . . 158
Acerina, Iltiffe . . 126
Acestra . . .157
.\cliaraes . . . 129
Achirus . . .115
Acipenser, Sturgeon . IGO
Acipenseroiils . . IGO
Acrocheiliis . . . 154
Acropoma . . 123, 12G
Aetoplatea . . .107
Ageneiosus . . .155
Agnus . . . 121

Agoniatcs . . . 148
Agonus . . .121
Agrammus . . .121
Agriopus . . .121
Ailia .... 155
Ail-bladder . . .107
Alabes, Clarias . .157
Alausa, SImd . . 143
Alburnus, BJcuh . . 154
Alec or Garum . . 147
Alec or Halcc, Cbipta 143
Alepisaurus. . . 149
Alcstes . . .148
Alopsccians . . . 165
Alutcriua . . . 158
Alvordius . . . 12G
Amb.assis . . . 12G
Amblogaster . 143
Amblyccps . . ,155
Amblyopsis . . 143
Aiiiblyopus . , . 132
Amia, Mud-fish . . 151
Amidans, Amiicdte . 151
Ammoca?tc . . .111
Ammodytcs, Sand-launce 112
Ammodytid3 . .112
Anipbacanthns . . 132
Ainphioxiis, the Lancekt 1 09
Ampliipnous . .141
Anipliiprion . . 118
Ainphiprionichtliys . 121
Ampliisilo . . . 132
Aiuplusticiuis . .119
Amphyosids . . 109
Anabas, Tree-climber . 129
jVnableps . . . 153
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Anacanths, Anacanthi

Anampses .

Anarichthys

Anarrhicbas Woif-fi^h

Anchoa, Enr/raulis

Anchovy, EnrjraiiUs

Ancylodon .

Anenia

Angel-fish, Squatina

Angler, Lophius .

Anguillids, An(/uillida!

Anguisurus .

Anodiis

Anoplogaster

Anoplas
Ansjovis, EmjrauUs
Autliias

Anyperodon
Apbanopus .

Aph.areus .

Aphrites

Aphthalmichthys .

Apistus

Aploactes .

Aplochiton .

Aplodactylus

Apocryptes, Pahkop
Apodal Anacanths
Apodals, Serpenli/orm

Apodichthys

Apogon
Apogouids, Apogonitia

Apogonoides, Apogonich-

thys

Aponichthys

Apriou

Apsilus

Apterichthys

Apna .

Aracana
Arapaima or Sudis

Argentina .

Arges

.

Argeyreiosus

Argyropelccus

Ariodes

Arius .

Arlina

Arothron

Arrangement, Tabic of

Arripis

Artedius

Aspidoparia

Aspidopboroides .

Aspidophonis, Pofjfjie

Aspms
Aspredo

Aspro

Asterophysus

Asterropteryx

Astrodermus or Diana
Astronesthcs

Astrape

Astroblepus

.

112
118
133
133
147
147
125
121

166
134

138
139
148
127
126
147
126
125
136
129
121
140
121
121

148
124
132
112
138
133
126
126

126
126
126
126
140
154
159
152
148
155
136
149
155
155
126
160
108
126
121
15-1

121
121

154
155
120
155
133
137
148
167

155
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Ateleopus . , . 113
Atlierina, Sand-smelt . 130
Atherinidans . . 130
Athcrinopsis . . 130
Atii>a,Callichlhi/s(cut} . 156
Attilus . . .160
Auclienipterus . . 155
Aulocepbalus . . 120
Aulopus . . . 149
Aulopyge . . . 154
Aulostoma . . . 132
Aulostoraidans . . 132
Aurata, Chrysophri/s . 128
Ausonia . . . 137
Australian trout, Gal-

axias . . . 120
Australian sea-trouts,

Arripis . . .126
Australian spine -back,

Notacatithus (cuC) . 135
Auxis . . , 136
Axinurus . . . 132
Aznrine . . . 154

liadis . . .126
Bagarius . . . 155
Cagrus . . . 155
Balistapiis . . .158
Balistes, Trigger-fisk . 158
Balistids, Batisiidm . 158
Balistini . . .158
Balitora . . .154
Ballahan . . .117
Banana-fish, Buiirinus 152
Band-fishes, Cepola . 132
Banks' oar-fish, 7?eja?<;c«s 138
Barbel, Barbus . . 154
Barbus, Barbel . . 154
Basking-shark, Selache 165
Batides or Rays, RaitB . 1 66
Batrachocephalus . . 155
Batracbus . . .134
Batul, Clupeonia . . 146
Bdellostoma . .110
Bearded ophidium, Gi/7>1-

nelis . . .112
Beardie, Cohitis . .154
BeaumarisShark, LnmKa 165
Becker, Pa</rus . . 128
Bcdrieger, Epibtilus . 119
Belone, Garfish . .117
Belonesus . . . 153
Belted Conito, Thjnnus 136
Bembras . . . 121
Bengala . . . 154
Bergylt, Sebastes . 122
Bcryx . . . 127
Bella . . .129
Bezugo, Par/ellus . . 128
Bib, Morrkua . .114
Bibronia . . .132
Big I'orgee, Pagnis . 128
Bimaculated sucker, Le-

pidogaster . .133

Blsniore, Gastcrostcus . 122

Black fish, Timtuga . 119

Black - mouthed Dog,

Pristiurus . .164
Bleak, Alburnus . .154
Blennecbis . . . 133

Blennioids, Bleimiidce . 133

Blennius . . . 133
Blennophis . . . 133
Blepharis, Shoemaker . 137
Blicca, Bleak . . 154
Bliceopsis . . . 154
Blind fishes . . 143
Block's Gurnard, Trigla 121

Blue shark, Cureharius 164
Boar-fish, Capros . 137
Bogue, Box . .128
Boleopbthalmus . .132
Boleosoma . . .126
Bolti, Chromis , . 118
Bonito, Thynnus . . 136
Boridia . . 125, 131
Botargo . . 127, 130

Botia . . . .154
Bouches- en-flute . . 132
Bovichthys . . .121
Box, Bogue . . 128
Boxaodon . . . 128
Brachionicbthys . . 134
Bracliysomophis . . 138
Braize, Pagrtts . . 128
Brama, Rays Bream . 131
Bream, Abramis . .154
Bream-flat, Blicca . 154
Brcgmaceros . . 133
Briarbot . . .134
Brilliant lamp-fish, Sco-

pelns {cut') . .150
Brontes . . .155
Brosmius, Torsk . 113, 115
Brotula . . .113
Brycinus . . . 148
Bryconops . . . 148
Bryttus . . 126
Bubalichthys . . 154
Buccffi loricata! . ,121
Bull-head, Scoipojjia , 121

Bunocephalus , , 155
Burbot, Lota . ,115
Butirinus, Banana-fiah 152
Butte, Flounder , .116
Butter-fish, Blennius . 133

Butterfly-fish, Blennius 133
Bykling, Engraulis • 147

Bythites . . .113

Cascilophis . . . 138

Cffisio . . .129
Calegnairis, Cepola . 132

Call.anthias , . ,126
Callcchelys . . .139
Callichthys . . .155
Callionymos . .133
CaUo . . . ,138
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CallophysDS . . 155

Cullorhynclius . . 1C2

Callyodon . . .118
C;illyonemids . .133
Cjinipylostoma . . 154

Cainuri, Centropomns - 127

Ciintharus, Choupa . 128

Cantliidermis . . 158

Capoeta . • . 151

Caprodon . . .118
Caprophonus . . 137

Capros, Boar-Jish . 137

Caracanthus . .121
Caragola . . .111
Carangiclitliys . . 13G

Carangioides (note) . 136

Caranx, Chicaro . .130
Carapns . . . Ill

Carassius, Gold carp . 154

Carchaiias . . .104
Carcharia-'dans . .104
Carcharodon . . 105

Carelophus . . .133
Caribito, Scivasahno „ 149

Carolina trout, Grystes 120

Carp, Cyprinus . .164
Carpio . . .154
C:irpioidos . . . 154

Cascadura, Voplo&tcr-

num . . . 157
Castagnolo, Brama . 131

C.atapbractorida: . . 121

Catastomi,PTOne-moii(^(TS 154

Catastomus . .154
Catla . . . .154
Catoprion . . . 148

Cavagero, dpola . 132

Cebidichthys . . 133
Celan, Alausa . . 14G
CiSldriii, Alausa . 146

Centanrua . . . 159
Ccntrarchus . .126
Ccntridermiclithys . 121

Centrina or Acantliidiuni 100

Centriscus, Trumpet -Jish 132

Centrolophus, Blaclc-Jish 137

Centromocliliis . . 155
Centrophorus . .100
Centropogon . . 121

Centropomus, Cumuri . 126
Centropristis . . 126
Oentropus . . .121
Controscyllium . .166
Centrurophls . . 139
Cephalacanthus . . 121

Ceplialocassis . . 155
Ccphaloptcra . .108
Cejilialoptcrids . .108
Cepola, Band-Jlsh . 132
Cepolids, CtpoUedce . 132
Ceratias . . . 134
Ceratoptera . .108
CcstrEcus . . .130
Cestracionts . .105
Cetopsis . • .155
Chaca. . . .155
Cha'nichtliys . . 133
Chainogobius . . 132
Cliairops . . .118
Chajtobranclius . .118
Clia^todon . . .131
Cha^todonts, CkcetodonCtdte 131

Cha^topterus . . 129
CbaHuriclitl]ys . . 132
Clialceus . . . 148
Clialcinus . . ,148
Cballones . . .130
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Chanisa, EngrauUs . 147

Channomuraina . .140
Characinoids, Characinicla: 148

Cl-.arax . . .128
Chasmodes . . 133

Chatoessus . . . 143

Chauliodus . . .148
Chaunax . . . 134

Chdlichthys . .100
Cheilinus . . .118
Cheilio . . .118
Clicilobranclius . • 141

Cheilodactylus . . 124

Cheilodipteras . . 126

Chcilomycterus . . 159

Cheilotrema . . 125

Cheironectes (cuQ . 134

Chela . . .154
Chelmon . . . 131

Chelona . . .130
Chelonodon . . 100

Cliicaro, Caranx . . 137

Cliilodus . . .148
Chiloscyllium . . 164

Cliima'ra, lialbit-fsli . 162

China white bait, Salanx 149

Cliiroccntrus . .152
Chironemus . .124
Chirus . . .121
Chlovophthalmus . . 149

Choeroichthys . .158
Choiros, Ply-Jish . . 156

Chologaster . . 143
Chondrostoma . . 154

Chondrostonii, Cultinr;-

Uppers . . .154
Choridactylus . . 121

Chorinemus . . 136

Choupa, Cuntliarus 128

Cbiistopsaron . . 137

Chromidans, ChrmrSda 118

Chromides . . .118
Chromis . .118
Clirysophrys, Gill-head 128

Chub . . . .154
Cibotion . . .159
Cichlops . . .120
Cirrhibarbis . . 133
CinliilabiTis . . 118
Cirrhimurajna . . 139

Cin-hinus . . • 154

Cirrhites . . .124
Cirrhitichthys . . 124

Cinbitids, CirrhUida: . 124

Cirrhostomes . . 109

Citbaraidus . .131
Cithaiinus . . . 148

Choiias, Alabcs . 155, 157

Clarotes . . .155
Clinus . . . 133
Clupca, Ilerring . . 143

Clnpeajdse, Ilalecoids . 143

Clupeichtbys . . 143

Cbjpconia . . . 143

CIcpticus . . .118
Ciiidon . . .120
Coal-fish, Jlferlanyus . 114

Cobites, Loach . .154
Cock-paidle, Cyclopteriis 133
Cockup, Laics . . 127

Cod-fish, Morrhua . 113

Cod-fisliei7 . .113
Coffer-fish, Ostracion . 159

Coilia . . . 143

Colisa . . .129
Collichthys . . .125
Comber Wrasse, Lahms 118

rage

Comcphonis . . 133

Connemara sucker, Lepi-

doffaster . . .133
Conger or Congrus . 141

Congermuraina . . 141

Congeroids, Conyrida: . 141

Conodon . . . 125

Cook, Labrus , .118
Coral shoemaker, Ttidliys 131

Coregonus, Gicymad . 148

Coricus . . .118
Corkling, CreJiilahnts . 118

Corkwing, Creyiilahrus . 118

Cornish sucker . .133
Corvina . . .125
CoiTO, Corvina . .125
Corynopoma . . 148

Coryphsena, Dolphin . 137

Coiyphajnids . . 137

Corytboichthys . . 158

Cossypbus . . .118
Cutt'ns, Miller's thumb . 121

Cotylis . . .133
Coulizon, Caranx . 157

Courpala, Tetragonunis 130

Crenicychla . .118
Crenidens . . .128
Crenilabras . . 118

Crenilabrus, Curkicin(j . 1 18

Cristiceps . . .133
Crius . . . .131
Crooner, Trigla . .121
Crossocheilos . . 154

Crossorhinus . .164
Croton basse, Labrax . 127

Crucian carp, Carassius 154

Ciyptomycteres . .138
Ctenoid Acanthopteres . 120

Ctenoid scales . . 105

Ctcnolabroids . .118
Ctenolabnis . . 118

Ctenopoma . . .129
Cubiceps . . . 136

Cucbia, Aviphipnous , 141

Cudden, MerUwrjus . 115

Curimatus . . . 148

Cutlass-fish, Sternarchus 141

Cutting-lip Cyprinoids . ] 54

Cyaniobthys . .159
Cybium . . . 130

Cycla. . . .118
Cycleptus . . .154
Cyclichtbys . . 159

Cycloid Acantlioptercs . 136

Cycloid scales . . 104
Cyclolabroids . . 118

Cyclopterus . .133
Cyclostomes . . 109
Cynodon . . . 148

Cynopotamus . . 148

Cyprinodon . . 153
Cyprinodonts . .153
Cyprinoids, Cyprinidie . 153

Cyrene . . 154

Dace, Siptidius

Dactylopterus

Dajaus

Damalichthys

Dangila

Dascyllus .

Datnia

Datnioides .

Decapterus (jiiotc)

Del -el-far, Gijmnarchus

Dentex or Sparus

Derbio, Lichia

154
121
130
119
154
118
120
129
136
102
128
136
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Derinopteres . .108
Devario . . . 154

Devil-fish, Serrasalmo . 149

Diacope . . .126
Diagramma . . 125

Dicotylichthys . . 169

Dicrotus . . .136
Dictysoma . . . 133

Dinectes . . . 100

Diodon . . .169
Diodon, Toad-fish . 159

Diodonts, DiodoniidcB . 159

Diploprion . . , 126

Dipterodon . . 128, 131

Dipterygonotus . . 129

Discognathns . . 154

Discopodes, Discoboles . 133

Discopyge . . .107
Distichodus . . 148

Ditrema . . .129
Dobule, Squalitts . .154
Dolphin, Cori/phcma . 137

Dog-fish, Sri'illium . 164

Dorado, Sahninus . 149

Doras.... 155

Dory, Zeus . . . 137

Doryophrys . . . 159

Doryrhampluis . . 158

Dotted Jlackcrel, Scomber l^H

Doydixodon . . 128

Draca;na, Trachinus . 121

Drepane . . . 131

Drummond's ficrasfcr . 112

Drum, Corvina . . 125

Dules. . . .120
Dussumiera . . 161

Eagle-ray, Mijliobutis . 168

Ecbeneidans or Ship-

stayers . . .116
Echeneis, licvwra 116, 117

Echinorhinus . . 166

Ecliiopsis . . . 139

Eel-fare . . .138
Eel-pout, Blennivs 133, 134

Elapsopsis . . . 139

Elecate . . . 136

Electric-eel, Gymnotus . 142

Eleginus . . 121, 125

I'^Icotris . . . 133

Elopians, Elojndic . 151

Elops. . . .151
Embiotoca . . .119
Embiotocids . . 119

Emmcliclitliys . .129
Emperor of Japan, L'ula-

canlhvs . . .131
Enebeleophis . . 112

Encbelycore . . 140

Encbelynassa . 140

Endo-skelcton . . 106

Enncapterygius . .121
Ennichthys . . . 119

Enoplosus . . . 120

Epalzeorhyncluis . . 154

Ephippus, Horseman . 131

Epibulus, Bedrieyer 118, 119

Epicopus . .121
Epicyrtus . . .148
Epinnula . • 136

Eques . . . 125

Equnla . . .137
Ercmophilus . 165

Erethistes . . • 155

Erythrinoids, Ei-ythrinidm 161

Erytbrinus (note 148) . 161

Erytbrbides . .151
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Piabuca . . .148
Piabucina . . . 14S

PickeJ-dog, Acanihias . lOG

Pickerel, Esox . .153
Pig-fish, Priomtus . 122

Pig-fisli, Choiros

.

. 156

Pike, Esox . . .153
Pilchard, Aluusa . 113, 140

Pileoma . . • 120

Pillager, Mijxine . .110
Pilot-fish, Naua-atcs . 13U

Piltock . . .115
Pimelonotus . . 155

Pimclepterina . . 131

Pimeleptenis . . 131

Pimclodus, Cat-fish . 155

Pimephalus . . 154

Pinguipes . . .121
Pisodonophis . .139
Pipe-fishes (cul) . . 168

Piper, Trljla . . 121

Pipiro, Pmcilophis (cut) 140

Piranlia, Serrasalitio . 149

Piraya, Salitiiuus . 149

Placoid scales , . 105

Plngiostomi, Selacians . 1G3

Plagusia . . .115
Plain bonito, Amis 13G

Plaice, Plateisa . .115
Plakat, Macrupodits . 129

Plata.t . . .131
Platessa, Flounder . 115

Platiohthys. . .115
Platycara . . .154
Platycephalus . • 121

Platypterus . .133
Platyrhina . . .107
Platystethus . . 130
Platystoma . . . 155

Plecoglossus , . 148

Plcctognatlis, Plectognathi 158

Plectropoina . . 120

Pleuronectids . . 115
Pleuronichthys . .115
Plotosus . . .155
Podabrus . . .121
PcEcilophis . . . 140

Pceciluriclithys . .148
Poeclocephalus . .139
Poggic, Aspidophoi'iis . 122

Pogonias . . .125
Pogonoperca . .120
Polar flounder, Pleiiro-

ncctes (^cut^ . .115
Pollack . . .115
Polyacanthus . .129
Polycaulis . . .121
Polycentms . . 120
Pohignathus . . 154
Polyinixia . . .127
Polynemids, PohjuemidiB 124
Pulynenms , . .124
Polyprion . . .120
Polypterichthys . . 132
Polypterids, Pohjpteridts 102
I'ulypterus . . . 102
Polyuranodon . . 140
Pomacantlms . .131
Pomacentris . . 118
Pomnnotis . ,120
Ponifttomus . . 120

Pomeranian bream, Blic-

copsis . . .154
Pomfret, Siromateus . 137

Pomotis . . .120
Porbeagle, Lamna . 105

Porgce, Savijus . . 128
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Skates, Eai(B • .107
Skeleton . . .100
Skip-jack, Temnoden . 137

Skipper, Scomberesox . 117

Small-spotted dog-fish,

Sci/lUum . . .104
Smaris . . . 1-3

Smelt, Osmerus . . 148

Smooth-hound, Mmtelus 105

Smooth-tailed Stickle-

back, Gasterosteus . 122

Snow-fish, Wdnobates . 107

Solea, Sole . . .115
Solenognathus . .158
Solenostom es, Solenos -

tojnidce . . .157
Solenostomus . .157
Sorcerer, the, Sijnanccia 122

Sounds emitted by

fishes, . 122, 125, 156

SpanishMackerel, ^com/yrr 136

Sparoids, Sparldie . 128

Sparulus . . ,128
Sparus, Dentex . .128
Sphiorodon . . .128
Sphugebraiiclius . . 139

Sphyrna^dans, Sphyrnaidie 164

Spinacids, Sinnnc'idie . 100

Spinax . . .106
Spirobranclius . .129
Sprat, Ilarengtila 143, 145

Spratella . . .143
Spring-herrings, Ahaisa 145

S'piali, Sharks . .103
Squalius . . . 154

Sipiatina, Angel-Jish . 166

Sqiiatiiiids, Sqittiliitidte . 160

Sipuitinoraiai . .166
Squirrel-fish, Ilolocmtrum 127

Sti'i^ophilus. . .155
Sfegostoma . . .104
Stenodus . . . 148

Sternarchus (cuC) . 141

Sternoptery.t . . 149

Sternopygus . .141
Stevardia . . . 148

Sthenopus . . .121
Stichajus . . 121, 133

Stickleback, Gasterosleus 122

Stigmatophora . .158
Sting-ray, Tri/gon . 167

Stomias . . . 152

Stone-grig . . . HI
Stone-toters, Exoglosmm 123

Stor, Acipenser . .161
Striped basse, Labru.c . 127

Stromateoides . . 137

Stubbe-eels, .47?f7?/(7^( . 138

Sturgeon or Sturgiun,

Aclpemer . 160, 101
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SturioniJans, Siurioncs 100

Stylephorus . .138
Sudis or Arapaima . 152

Sun-fishes, Orihagorlscini 159

Sunhong, Gohiits . 133

Surmullet, Midlus . 123

Surmullidans, Mullidce 123

Sutor, AcanthocottiLs . 122

Swim or Air-bladder . 107
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NATURAL HISTORY.

ZOOLOGY.

Class V.—INSECTS (Insecta).

In the following pages I intend to give, as far as space

and other circumstances admit, a general view of the

various orders of true Insects. By true is meant

Insects, as distinguished from Crustacea (sucli as

Lobsters, Shrimps, Crabs), Spiders (including Mites),

Centipedes (or Myriapoda), and such like, which are

all insects in the strict sense of the term ; that is, all

Fig. 47. Fig. 48.

t\ie of the Entomostracoiis Crustacea,

Bliowing very clearly anDUlose structure.

Larva of a Beetle,
showing the an-
nulose structure.

these classes have the body .composed of many seg-

ments or rings (annidi)—hence their general name of

Annulosa : while their various parts, such as the

antennae, organs of the mouth and head, tliorax and its

appendages, are all formed of various parts or joints,

as may be seen by looking at a Lobster, a Centipede,

or at any Beetle—oven the " black beetle " of the

kitchen, the Cockroach, which, however, we find be-

longs to a diflerent order to that containing the "gre.it

army" of Beetles—see figs. 47, 48, and 49.

Jointed feet arc strikingly indicative of annulose

structure, and, hence, many naturalists call themCoNDY-

LOPA, or creatures with jointed feet. In dividing the

invettcbrated classes (those, namely, which have no

real skeleton), we must hardly compare them with the

vertebrated animals. Insects are organized ou a totally

different plan. Most vertebrated animals have their

Fig. 49.

"'-fT^m
Larva of Hydrous piccus.

nervous system deranged, or destroyed by any injury

to the spine; but insects, or rather annulose animals

like insects—Spiders, Crabs, and Centipedes—are very

little, if at all, seriously injured in this way. Tho
nervous matter in Annulosa is collected in ganglia all

along the body, and I might enter on this ganglionic

Fig. 50.

Imago of large Water Beetle.

structure were animal anatomy my object. Most of

tho Annulosa undergo great changes in their course of
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Iifu—changes nearly as strange, as any read of in tlio

Mctamorplioscs of Ovid.

Tliese changes are, indeed, well called " metamor-
jihoses," from a Greek word. An insect deposits

an egg, as indeed hirds, reptiles, and fish do ; but the

egg, when hatched, generally turns out a creature

little, if at all, resembling the parents. This creature is

named a grub, or caterpillar, or better still, a larva,

from the Latin name for " a mask." The silk-worm

is a complete " mask of the moth," and is totally

nnlike the soft, scaly, winged creature, which deposits

the egg. The larva; eat unceasingly, but change

their skins a certain number of times, and at those

periods cease to feed. At last they attain their full

size, and they change, are metamorphosed—at least

most of them, such as Moths and Bulterdies, and

Ccetios, and Bees, and Flies are cha-Jgcd—into what
is called the jnqya, as unlike the larva as the larva

is unlike the mother. These pupaa are often in-

closed in cocoons. In this state they are quiet, at

least generally so, and do not eat ; and it is from this

2m2)a that the perfect insect escapes,—a splendid But-

terfl}', an active Beetle, a busy Bee, a bustling, hum-
ming Fly, called the Imago—see fig. 50.

Insects are divided into various classes and orders.

The classes and orders are important, and stand for,

or represent, many great points of structure.

From the space at his disposal, the author cannot

go into this part of the work so minutely as he could

wish, llis object will be to present such views of the

subject as may at once interest the general reader, and
serve to guide the course of those who desire to study

it more in detaih

There are two great and important divisions of

insects, and yet at times they imperceptibly run into

each other—Mandibulated and llaustellated Insects

—

according as they have distinct and transverse jaws, or a

short or long, straight or bent, proboscis or hauslellum.*

Division I.—MANDIBULATA {Mandibulated Insecta.)

I ruEFEi; to begin wiih the IIymexopti;i:a, the order

which contains the Ant, llio Bee, and the Wasp. They
aie certainly at the head of the insect world. In a

strict scientific classification I would begin with the

Ants ; would go on from them to the Wasps, the Fos-

sorcs, and the Bees; and so by Scolia to Clirysis, and

tlien Chalcidida:, Ichnoumouida;, Siricidx, and Teu-

thrcdinida;.

Order I.—IIYMENOPTERA.

The first great order of insects is that of IIymenop-
TEitA, so called from their four transparent wings,

U//.7IV (hymen) being the Greek word for a membrane,
and <!rTif>a (ptera) for wings. They have jaws, though

the tongue usually exceeds the jaws in dimension. The
most highly developed instincts are observable in some
of the insects of this order.

Wasps make a kind of whitey-brown paper; but,

some of the foreign species construct nests of paste-

board-like material.

How regularly, how molhodically, does the bee visit

each flower ! Among the I'entland and Braid Hills, on
the slopes of lovely Arthur's Seat, on Hampstead and
AVeybridgo or Wa.ton Heaths, how pleasant to wander
while

" The wiUlerncss bee gangs floatin' awa."

Its hum, its motion, seem as much part of the scene, as

the spring or summer day.

TiiiCE—TEREBRANTIA

:

So named from the singular, boring ovipositor of the

female in this tribe. By some naturalists this tribe

has been made an order. Their caterpillars are very

like those of Lepidoptera, and somewhat resemble those

of some Lamellicom coleoptora.

Family—TENTUREDINID^ {The Saw-flics).

The Saw-flies are a family of insects, some of which

are dreaded by the agriculturist. They are a numerous
fiimily, and some of them, as the Athalia centlfoUa,

occasion at times to the farmer such losses, by its

ravages on his turnips, as to ruin him. This insect

is sometimes seen flying in countless thousands. They
are soft, heavy-looking insects, with wings covering the

body in repose. There are forty-five British genera.

Tcnthrcdo, Sclandria, Allantus, Emplnjtus, and Lyda,
have the greatest number of species. Our figure is

that of the Crasus septentrionalis and two of its

larvK, copied from Eatzeburg's fine work, " Die Forst.

Insekten "—see fig. 51.
'

Treatises have been written by many authors on the

Turnip-fly, the insect to which we have alluded, whose
caterpillars eat the leaves of the turnips, and keep the

roots from growing.

Hartig has monogi-aphed the European species, and
King has described many exotic species of this famil}'.

The character of one of the species, as observed by

* Of course, the comparative anatomist, and he who dissects

minutely the mouth of an insect, will find that haustellated
insects have small or ahortive mandibles; and that mandibulated
insects, like some Haustellata, have in their perfect state

abortive mouths. The horny-jawed caterpillar of the Moth or

Butterfly is changed into a haustellated insect, in its imago-stale.
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Mr. Lewis in Tasmania, is interesting, more especially as

maternal solicitude is rare of necessity in insects, which

perish, generally, before their young can be hatched.

TentTiredo aud two lai-vjp.

In a letter to the secretary of the Entomological Society,

he showed that the female Perga* deposited her

eggs " in a longitudinal incision between the two sur-

faces of the leaves of one of the gum trees [Eucalyptus)

adjoining the mid rib." There are about eighty of these

eggs; "on these the mother sits till the exclusion of the

Fii:^ 52.

Cimbe.x—larva and cocoon.

larva;, which appear not to remain in the egg-state

many days. They appear to keep very quiet during the

day. The mother insect follows them, sitting with

outstretched legs over her brood, preserving them from

the heat of the sun, and protecting them from the

attacks of parasites and other animals with admirable

perseverance." The leaves of tlie gooseberry are often

much destroyed by the larva; of the small saw-fly, called

Nematus Grossularix.

* Perga Lewisii Westw. Trans. Ent. Soc. vol. i., p. 234; anil

Arc. Ent., pi. 7, fig. 1.

VOL. II.

The antennre in the genus Cimbex are club-shaped

at the end, and the hind legs in the males are very

much thickened in some of the species. The name

was given by the ancients to certain insects which

resembled bees and wasps, bnt did not produce honey.

Several species are indigenous to this country. Dr.

Harris describes the Cimbex of the elm, a common
American species, the larva of which feeds on that tree.

When fidl-grown, these larvK are from an inch to two

inches in length ; tliey are thick and cylindrical, and

have twenty-two legs, or a pair to every ring bnt tlie

fourth. The caterpillars, when handled or disturbed,

show their displeasure by spirting out a watery fluid

from pores on their sides. Wlien they have done

feeding, the larva conceals itself under fallen leaves or

other rubbish, and there makes an oval brown cocoon,

which is as tough as parchment. In this cocoon, which

is about an inch long, the caterpillar remains throughout

the winter, and is not changed to a chr3-salis till spring.

The insect escapes by gnawing a circular piece off the

end of the cocoon.

The figure of a Cimbex here given (fig. 52) is copied

from Ratzeburg— see fig. 52.

Our figure—Plate 7, fig. 2—is that of the female of

an Australian Saw-fly, with beautiful antennse in the

male {Pterygophorus cinctus).

Family—SmiCID^ {Tailed Wood-icasps).

A family of insects, not very numerous in species,

and often of considerable size. The males and females

are, generally, very unlike each other. There are ten

British species in the genera Xiphydria, Sirex, and

Oryssiis.

TEEMEX COLUMBA (Canadian Wood-wasp), an

abundant insect in Canada. Mr. D'Urban, in his very

interesting papers* in the .Zbo%w< for July, 18G0, thus

remarks on it :
—" Every one who has visited the neigh-

bourhood of the beautiful city of Montreal, in the

summer season, must have noticed the numerous dead

trees, stretching their leafless branches to the sky; and

indeed, in many spots a very large proportion of the

trees, especially the beautiful hickories {Carya iomen-

iosa ?), have fallen victims to the ravages of the Tremex,

aided by the larvae of a small beetle (a species of

Scolytus) undermining the bark of those trees, which

have been rendered sickly by the borings of that hand-

some but destructive insect.

SIREX GIGAS.—The larva; are very destructive to

wood; w'hole plantations of firs have been destroyed in

this country by the borings of these insects. Kirby and

Spence give instances of the fir wood having been cut

down, and the wood employed as joists or planks for

floors wdien it contained the young larva; of these

insects. They live several years in this state, and

emerge, sometimes, much to the surprise of the occupants.

Ingpen met with an instance.

iSircc ccdroritm is a species from the Lebanon, a

borer into tlie far-famed cedars, so much used in the

building of the Temple at Jerusalem.

The figure—Plate 7, fig. 1—represents the Sircx

gigas above alluded to.

' Insects of New Engl.ind, p. 410.
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Tribe—PUPIVORA.

So named from their being parasitic on the larvae

and pupse of insects, at the expense of wliich the grubs of

the Pupivora live. They were named Muscw trisetes

by old authors, from the three often long, bristle-like

parts of which their ovipositor chiefly is composed.

Family—ICHNEUMONIDiE {Ichneumons).

The perseverance of these insects in depositing their

eggs is very noticeable. In the summer months we
often see some of them in our gardens, exarainiug

every leaf on the upper and under sides to find the

caterpillars in which to place their eggs, vibrating their

antenme and wings, and evidently very restless and
impatient.

One of the finest of the Ichneumonidje is the North
American li/iijssa lunator. It is common on Montreal

mountain, in August and the beginning of September.

The female may be then easily taken, when depositing

her eggs in some stump or dead tree, as they insert

tlu'ir ovipositors so deeply into the wood that they can-

not wiLlidraw them quickly ; and as the insect endeavours

to escape, these organs are frequently broken.

In Canada many people fancy tliat it is the Rlnjssa

which kills trees by " slinging" them, as they term it,

and so as often as they see it, they heedlessly destroy

the very creature which helps to lessen the real enemy
of the tree, whose works are more secret and deep.

In this country the fine Rhyssa persiiasoria, the

largest of the tribe, is frequently found in districts that

are well wooded with firs; these trees are at times

much injured by the large saw-fly, Sircx juvencus,

which bores into the trunks and deposits its eggs. The
larvae, when hatched, do immense mischief by tunnel-

ing in all directions. These ravages are, however,

frequently arrested by the li/ii/ssa persuasoriu, the

parasite of the Sirex. The Ichneumon larva, feeding

upon that of Rhyssa, cliecks in some degree the injuries

of that species.

PELECINUS POIYCERATOE— The Needle Ichneu-

mon. Mr. Gosse, in his " Canadian Naturalist," p. 289,

aptly applied the name of the Needle Ichneumon to

this very singular insect. The female is of a polished

black, and has a very long abdomen, the first five seg-

ments being each a third of an inch in length; the

abdomen in the male, a sex which seems to be rare, is

comparatively short. This insect seems to be abundant

in Nova Scotia, but in Canada it is not so common. It

is widely distributed over North America.

The long abdomen may be used by this insect in

oviposition, it not being furnished with the usual ovipo-

sitor. Other species of the genus are found in

Columbia and Brazil.

The family of Ichneumons is by far the most extensive

one for numbers of species that exists. There are at

leist one hundred and twenty British geneia, and one

of these genera has upwards of two hundred species,

while others have twenty, and others sixty species each.

When it is considered that almost every Lepidopter-

ous insect has its peculiar parasite of this farailj', and

some of them more than one

numbers may be formed.

The two Ichneumonidje, figured on Plate 7, repre-

sent characteristic examples—fig. 3, the Banchus pic-

tus, with a very short ovipositor, and fig. 7, Ephialtes

manifestator^ with a long one.

Family—PROCTOTRUPID^.

A very extensive family of insects, allied to the

Ichneumonidse. Many of them are exquisite little

creatures, such as the charming Mymar pAilchcllus,

figured by Jlr. Curtis. There are nearly fifty British

genera ; one of these genera {Platijfjastcr) has upwards
of one hundred species. Mr. Haliday (note to " West-
wood's Synopsis," vol. ii., p. 79) records, that the

Alaptus mmimus, one of the species, is the smallest

Hymenopterous insect known.

All the species are very small, and are parasitic on

eggs of insects or on insects themselves.

Family—CIIALCIDID^Ti: {The Brassleis).

The Chalcididoe are a very minute family of parasitic

insects, often of the most transcendant metallic polish,

with filmy wings of few nervures, and sometimes with

strangely-formed antenna; and heads, while the ovipo-

sitors of the females, are very curious—at times short

and daggerdike, at others long and thread-like (fig. 53).

Their numbers are legion—see fig. 53.

Fig. 53.

Agaon paradosiun.

I can only refer to one of the members of this family.

In the cells of that interesting bee, the Anthopliora accr-

vorum, there is found a jiarasite of this family, named

by Jlr. Westwood J\fc!ittohia ; by Mr. Newport, who

very particularly described it, Anlluplwrahia. The

female of this parasite is a shining dark-green insect,

not more than half a line long. The male is equally

small, but is of a testaceous yellow colour. In the male

the wings are only rudimentary, and the eyes are not

compound as usual; but in their place are simple
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minute eyes, or ocelli, in addilion to the three true

ocelli on the crown of the head. This parasite was

found feeding upon the larva of Monoduntomertis

nitidus, another parasite of the bee, which has been

found in its colls, feeding on the pupa;. The late

Professor Audouin, who iirst observed the McUttobia,

discovered it in the nests of Osmia, Anthophora, and

Odyneriis, so that there are probably several allied

species.

Family—CYNIPIDiE {The Gall Insects).

What has ink not done ? to say nothing of a good

goose-quill. And how little writing would there have

been, hi:d cuttle-fish ink bags been the only providers

of the atramentous fluid! The galls of commerce,

with their strong tannin so useful in making ink and

in many other processes, such as dyeing black, are

caused by the punctures of a small, dry-bodied insect

with four clear transparent wings, on a species of oak

{Qaercus infcctoria). This fly is the Cynips Gallce

tinctorice, and is abundant in the East—that is, in

Western Asia.

The " blue galls" are most prized by the merchant.

They are the galls of the first gathering, collected

before the Cynips has issued from the gall, and conse-

quently they have no hole in them. The "white

galls" are inferior, containing a third less astringent

matter than the others. The insect has escaped from

them. The two sorts are generally raixe<l.

But there are plenty of other galls, some made by

small flies, some by beetles, but more by members of

this family. The long, hairy excrescences on the dog

rose are the galls of a Cynips.

The Puma sodoinilica—"Apples of Sodom"—are

galls made by an insect of this family. These " mala

insana" were mentioned by ancient writers as " beau-

tiful exceedingly" to look at, but tasting like bitter

ashes. Walter Efliott, Esq., of Wolfelee, long in India,

on his route home found that these galls whose exist-

ence had begun to be doubted were bond fide gaUs,

two inches long and about an inch and a half in

diameter, on the outside of a rich, glossy, purplish red

colour , while the inside was filled with a very bitter,

porous, easily pulverized substance, surrounding the fly

which produced them, and which was called Cynips

insana by Westwood, and figured in the Trans. Ent.

Soc, London, vol. ii.

The family Evaniidje contains insects generally

with very small abdomens. They are parasitic on the

Cockroach and other insects. Plate 7, fig. 4, shows

the Evania appendigaster.

Family—CHRYSIDIDiE {The Golden Wasps).

These species are small, but beautiful ; while some

of the exotic species, such as StUbum, are of consider-

able size. They belong to the section called Tuhulifera.

The Golden wasps lay their eggs in the nests of the

sting-possessing Hymenoptera. They have the power

of rolling themselves up into a little ball when alarmed,

and, iu this way they escape the stings and jaw^s of the

insects into whose nests they enter.

Tkibe—ACULEATA.

So called from the females possessing a sting.

Group—HETEROGYNA.

In these the females and m.ales are very different

and there are also workers, abortive females.

Family—FOEMICID^ {The Ants).

This family of insects is characterized by the habits

of the species, which reside in more or loss numerous

societies underground, or on trees. They have a great

number of individuals with the sexual organs and

instincts abortive, so that they are admirably adapted

to perform the labours of the community ; these are

named workers or neuters, and are without wings.

The males and females are much less numerous, and

possess wings. They do not labour. In the males the

body is small, and the legs and autennce are long and

slender. The females are much larger than the males,

and have the antennae and legs shorter and thicker.

Both males and females have ocelli and a continuous

thorax, while in the neuters this part is contracted in

the middle, and they are frequently without ocelli.

i\Ir. Frederick Smith, who has paid so much atten-

tion to the habits and economy of the ants of this

country,* as well as to the history and structure of the

Formicidse of the world, remarks that their economy,

even in the imperfect records that we have, has furnished

some of the most interesting and wonderful histories in

the wide domains of zoology. " When their habitations

are by any means injured or destroyed, no time is lost

in useless despair ; one spirit animates each individual

;

simultaneously they set to work to repair their mis-

fortune ; unceasingly they labour ; nothing damps their

ardour or abates their industry : until, as if by a magic

wand, their habitation again rises to its former height

and beauty, and all trace of ruin has disappeared."

In the work from which we quote, detailed descrip-

tions are given of twenty-five species of British ants,

with notes on their habits. With the exception of

Formica rufa and F. congerens, all the British species

belong to the mining ants. One, F.fulifjinosa, usually

selects decaying trunks of trees, posts, and such like

situations, though it occasionally mines in banks or mud

walls. Formica flora differs in one part of its economy

from the other British ants ; it carries down the last

brood of larva; into the deepest recesses of their subter-

ranean dwelling, where they pass the winter in a state

of torpidity. These larvte are at this time more hairy

than the larva; produced during the summer months.

FORMICA EUFA is commonly called the Wood Ant,

the Horse Ant, or the Hill Ant. They construct

a nest composed of bits of straws, sticks, and such

things, which they heap up into a conical mass ; hence

one of their names. This nest, though rough enough

outside, is admirably arranged within. The nests of

this species are resorted to by several beetles, particu-

• Catalogue of British Forsorial Hymenoptera, FormiciJa;,

and VespidiB, in tlic collection of the British Museum, 1858.
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larly by some of the Staphylinidis, which seem to be

ill some way useful to the community ; they probably

yield some secretion which serves as food to the young
brood.— See part Coleoptera, subject Brachcbjtra

furtlier on.

FORMICA SAKGUINEA, to which we refer more
particularly further on, plunders the nests of other

species of ants of tlieir pupa;, which it rears ; wlien

perfect, they are the slaves of this ant. It constructs

its galleries in banks ; its large workers are a bold and

courageous race, attacking with great fury. It is not

a very common species.

FORMICA FUSCA is a common species, found in

banks, particularly those with a warm southern aspect.

By removing the particles of earth, this species con-

structs in these banks large and intricate galleries and

passages. These nests often contain some of the rarest

little beetles, which are much prized by entomologists.

FORMICA FULIGINOSA is of a jet-black colour. It

forms its chambers in decaying trees or old posts, which

they gnaw into numberless stories. The movements of

this species are extremely slow as compared with those

of any other species. Numbers of these ants frequently

congregate in masses near the nest, apparently sunning

themselves, and not, like other species, incessantly at

\vork.

FORMICA NIGRA, commonly called tlie Garden Ant,

is a most abundant species in this country, being found

everywhere. It is abundant even in the gardens and

squares of London. It usually builds in banks, but

is also found in walls of gardens and outhouses.

FORMICA FLAVA, so called from its yellow workers, is

a most abundant species everywhere. It raises its little

mounds in meadows and on heaths. These mounds

serve to carry off the rain from its dwelling. In hilly

districts it avails itself of the protection of a stone or

other substance, beneath the shelter of which it con-

structs its roads and nurseries.

PONERA CONTRACTA is a rare ant in this country

;

only occasional specimens have been taken.

The Myrmichia; are small ants, the pupae of which

are not inclosed in cocoons ; the petiole of the abdomen

has two nodes. One of the species, the Myrmica
scabrinodis, is frequently to be met with, occupying one

side of a little hillock, thrown up by Formica flava.

In some' parts of the country it abounds to such an

extent, that clouds consisting of myriads of the winged

males and females are seen flying in the air, frequently

taking the course of rivers, when thousands of specimens

may be seen floating in the stream.

MYRMICA C5:SPITUM is a local species in this

country, but in many places on the coast it is found

abundantly.

MYRMICA MOLESTA is a small ant, most abundant

in houses ; hence Mr. Shuckard named it M. domestica.

It sometimes becomes so numerous in houses as to

be a perfect nuisance, swarming over eatables of every

kind. This domestic ant seems to have been intro-

duced with merchandise. It is abundant in North

America, and we were told by the Rev. Hamlet Clark,

that at Rio Janeiro it is everywhere—indoors, out of

doors, and \\\)0\\ everything.

The walls of the burrows of some of the European

and American ani&{Formic<ifulir]inosa—F. Carya:) are

always of a black colour. This discoloration is not con-

fined to the surface of the burrow, but penetrates

through the wood surrounding it on all sides to the

depth of an inch or more
;

probably the ant, by
saturating the wood with acid, hastens its decay, so

that it may be more easily mined. These burrows

are long narrow passages.

Some ants are furnished with a remarkable instinct;

this instinct, that of slave-making, was first discovered

by one of the Hubers.* This indefatigable observer

first noticed the habit in the Formica rvfescens,

and has shown that the species is absolutely depen-

dent on its slaves. The males do not work, and

fertile females only keep up the race, and the only

work the sterile females engage in is that of capturing

slaves. They neither make their own nests, nor feed

their own larvae. Should the old nest prove incon-

venient, the slaves determine the migration to more
suitable quarters, and actually carry their masters in

their jaws ; these are so helpless, that when Iluber

shut up thirty of them without a slave, although

they had plenty of their favourite food and had their

larva; and pu])iE to stimulate them to work, they did

nothing— they could not feed themselves. Our

observer introduced a single slave of the species,

named Formica fusca by naturalists. This ant in-

stantly set to work, fed and saved the survivors, made
some cells, and attended to the larvae.

The Formica sanguinea, which is found in the south

of England, is also a slave-maker. Mr. Darwin says,

" Although fully trusting to the statements of Huber
and Mr. Smith, I tried to approach the subject in a

sceptical frame of mind, as any one may well be

excused for doubting the truth of so extraordinary

and odious an instinct as that of making slaves.

Hence, I will give the observations wdiich I have

myself made, in some little detail. I opened fourteen

nests of F. sanguinea, and found a few slaves in all.

Males and fertile females of the slave-species {F. fusca)

are found only in their own proper communities, and

have never been observed in the nests of the F. scm-

guinea." He observes that the slaves are black, and

not above half the size of their red masters. If the

nest be slightly disturbed the slaves come out, and

like their masters, are much agitated, and defend the

nest. Should the larvae and pupae be exposed, the

slaves work energetically with their masters in remov-

ing them to a place of safety. The slaves feel quite

at home. During the months of June and July, in

three successive years, Mr. Darwin watched several

nests in Surrey and Sussex for many hours, and never

saw a slave either leave or enter a nest. The masters

bring in material for the nest and food of all kinds,

although, occasionally, slaves are observed assisting in

the latter operations. Iluber says that in Switzerland

the slaves habitually work with the masters in making

the nests, and they alone open and close the doors in

the morning and evening. Huber also noticed that their

principal office was to search for aphides or plant-lice.

* The account here given is from chap. vii. of Mr. Dar-
win's work on the Origin of Species, as that author has
paid very couriiderahle attention to the subject.
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" One day," observes Mi'. Darwin, '' I fortunately

witnessed a miyratiou of F. sanguinea from one nest

to anotlier, and it was a most interesting spectacle

to behold the masters carefully carrying their slaves

in their jaws. Auotber day, my attention was struck

by about a score of the slave-makers liaunting the

same spot, and evidently not in search of food ; they

approached and were vigorously repulsed by an inde-

pendent community of the slave species [F. fusca);

sometimes, as many as three of these ants clinging to

the legs of the slave-making F. sanguinea. The latter

ruthlessly killed their small opponents, and carried

their dead bodies as food to their nest, twenty-nine

yards distant; but they were prevented from getting

any pupje to rear as slaves. I then dug up a small

parcel of the pupse of F. fasca from another nest, and

put them down on a bare spot near the place of com-

bat ; they were eagerly seized and carried off by the

tyrants, who perhaps fancied that, after all, they had

been victorious in their late combat." These ants

sometimes, though rarely, capture a little yellow ant

called i^o)'»«'ca_7?aiJa by naturalists. This j'ellow ant

is very courageous, and attacks the F. scmguinea.

Some naturalists have doubted the existence of an

ant that " lays up a store for winter ;" but I feel sure

that many ants will be found to have this habit in

countries where rain, and not cold, marks the winter.

Colonel Sykes, for instance, found the Atta j'fovidens

collecting millet seed at Poonah.

Jlr. Alfied Wallace who, with Mr. Bates, explored

the shores of the Amazon, could not fail to be struck

with the numerous species of ants, and with their habits

and universality. In his " Travels on the Amazon"
(p. 13), he thus writes.—The ants "startle you with

the apparition of scraps of paper, dead leaves, and

feathers, endued with locomotive powers
;

proces-

sions, engaged in some abstruse engineering operations,

stretch across the public paths; the flowers you gather,

or the fruit you pluck, is covered with them, and they

spread over your hand in such swarms as to make
you hastily drop your prize. At meals they make
themselves quite at home upon the table-cloth, in your

plate, and in the sugar-basin, though not in such

numbers as to offer any serious obstruction to your

meal." Mr. Wallace records that "in these and similar

situations ants are to be found, and distinct species in

each situation. As you travel in the forests, you may
sec the nests of ants on the branches of the trees,

some of them forming large black masses several feet

in diameter. A gigantic black species, nearly an inch

and a half in length, wauders along paths in the woods

and gardens, while there are species so small that they

are kept with great difficulty out of boxes and pans,

unless the lids fit very closely; any dead animal

matter, such as small birds or insects, is sure to attract

them." Messrs. Bates and Wallace, when drying the

insects they had caught, found it necessary to hang
up the boxes containing them to the roof of the veran-

dah ; but even then they found that these inquisitorial

pests visited the boxes, by using the string as a ladder.

By soaking the string well in Andiroba oil, which is

very bitter, these naturalists ever after suspended

their insects, and preserved them from the ants.

" Among the curious things we meet with in the

woods, are large heaps of earth and sand, sometimes

by the road-side, and sometimes extending quite across

the path, making the pedestrian ascend and descend

(a pleasing variety in this flat country), and looking

just as if some ' Para and Peru direct Kailway Com-
pany ' had commenced operations. These mounds
are often thirty or forty feet long, by ten or fifteen

wide, and about three or four feet high ; but instead

of being the work of a lot of railway labourers, we
find it is all due to the industry of a native insect, the

much- dreaded Sauba ant. This insect is of a light-

red colour, about the size of our largest English species,

the wood-ant, but with much more powerful jaws.

It does great injury to young trees, and will sometimes

strip them of their leaves in a single night. We often

see, hurrying across the pathways, rows of small green

leaves ; these are the Saubas, each with a piece of

leaf cut as smoothly as with scissors, and completely

hiding the body from sight. The orange tree is very

subject to their attacks."

Mr. Wallace adds, that some places are so infested

with them, that it is useless plauting anything. Their

numbers are so immense, that it is impossible to

destroy them, as may readily be seen by the great

quantities of earth they remove.

The Rev. Hamlet Clark, who visited Brazil in 1857,

thus writes of the ants :*—" The ants are very numer-

ous and most interesting ; some species construct

covered galleries among the branches of trees ; others

burrow (this is the genus CEcodoina),f for miles, six

or ten feet below the surface of the ground ! some are

carnivorous, and seem to live principally on insects

;

others are vegetarians ; one species in this neighbour-

hood is welcomed as a friend to the housekeeper, for

when it marches through a house not a single cock-

roach or spider is left behind it alive ; at Constancia

and other localities there is a species which, in a

single night, will strip a large tree of every leaf." The
next ant he refers to may be a species of (Ecodoma. %
" In the forests on the Corcovado range, we heard of

—

but could not see—an antwhich constructs its nest above

ground five or eight feet high ; the sides of these nests

are constructed of clay, worked up by mastication, so

that, after a few years, they obtain the consistency of

porous stone. In this state they have a commercial

value ; they are cut up into slabs or blocks, and used

for the purpose of lining ovens."

Tschudi describes the swarms of a Peruvian ant

which the natives call naui-huacan-sisi, which means,
" the ant which brings tears to the eyes by its numer-

ous stings." § These creatures appear suddenly in

trains of countless myriads, and proceed forward in

a strait direction, without stopping. The small and

the weak are placed in the centre, while the large

and the strong flank the army, and look out for prey.

These swarms are called by the Peruvians Cliacus.

Like the Driver ants of Western Africa, they sometimes

enter a hut and clear it of all insects, reptiles, and

* Zoolojiist, May IS."*?, p. bhQ\.

t .'^cc Smith in journal of Entomology, vol. i., p. 66; ISCO.

t II)i(I.

§ Tschiuli's Travels in Peru, p. 438.
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other disagreeable guests. Having accomplished their

work, which it seems they disperse to do, they again

form themselves into a long train, and move onwards.

Tschudi, who had ample means of observation, speaks

of the united forces of these creatures as being vast,

and he says there is no approach to the fabulous when

he mentions, that not only snakes, but rather large

mammalia, such as Agoutis, &c., on being surprised by

them, are soon killed.

Antg of various species and of various genera

abound in tlie forests of Borneo. Jlr. Adams* calls one

the Bomhardkr, from its habit. When irritated, this

fellow turns up the end of his body like a Staphylinus,

and " forthwith emits a continuous stream of dense

white acid vapour." This ant is about half an inch long,

and has a large head and enormous mandibles ; it is of

a shining black. The naturalist of U.M.S. Samarang
mentionsanother ingenious species indigenous to Borneo,

which constructs its nest out of a large leaf, " bending

the two halves by the weight of united millions, till the

opposite margins meet at the under surface of the mid-

rib, where they are secured by a gummy matter."

Into this aerial habitation the stores and grubs are

conveyed by regular beaten tracks along the trunk and

branches of the tree. Mr. Adams noticed on the

l)anks of the Linga, that the trees were covered with

black-coloured nests, built by a large red ant. These

nests were formed of prepared vegetable matter, mixed

with a tenacious secretion. The ants stung most tor-

nientingly. In Borneo, too, Mr. Adams noticed a

small shining black ant, which kept to its subterranean

galleries during the day ; but on the approach of night

it covered the ground, especially in moist places, with

its myriad hordes.

a. Cryptoccriis striattis. h. Meianopliis singuLiris.

c Foraiica solitaria.

These three figures are copied from figures bj' l\Ir.

Smith, and show (fig. 54, a.) Crijptocerus striatus (fig.

54, h) Meranoplus singtilaris, with its strange collar,

remarkable triangular head, and curious basal joint of

theantenufe. Fig. 54, c, shov^a the Formica solitaria,

with its immense eyes and ocelli, so that this fine species

must be endowed with very considerable powers of

sight. What a subject of research are exotic ants alone

!

CuyrxoCERUS.—This is a remarkable genus of ants

of very varied form, but all having the antennjE, at

• Voyage of H.M.S. Samarang, vol. i. p. 409.

least the base of these organs, concealed under the pro-

jections of the head. Hence the name Cryptocerus—
see fig. 55.

Outlines of two species of Cry^itoccrus (from Smith).

The species are generally wood-borers, usually per-

forating the dead trunks of trees. The species have

been observed chiefly on low trees and bushes in dry

open places, or running on branches of newly-felled

trees. They also visit flowers abundantly. Both

males and females have wings; the latter only retain

them for a time. The common species, Cryptocerus

atratus, constructs its nests in the dead suspended

branches of woody climbers. Outside, the observer

notices a number of neatly-drilled holes ; but inside he

finds that the solid wood is perforated with galleries,

communicating with each other. The insects are omni-

vorous, and seem to be attracted by the excrement of

birds. In the pupa state they are not inclosed in

cocoons. Each community seems to consist of a single

female, and two kinds of workers. In some species

these latter are totally unlike each other, difieriiig in

tlie form of the head and in the armature of the thorax

and nodes of the peduncle.

Of the genus Ecitoii, only the workers are known,

and in these the eyes are extremely minute. The
insects of this genus are very numerous in Brazil, but

neither male nor female are known. Their societies

are so numerous, and their sting so severe, that an

attack upon one of their colonies is not to be rashlj'

undertaken. About twenty species of the genus are

known. " The processions of these insects are of

common occurrence, and the different colours of the

species are very observable when the lines are seen

upon the march, some appearing like a liquid stream

of metal. These ants are regidar clearers of all animal

matter, living or dead. When on a foraging expedition

thej' spread out their columns, climbing over every

leaf, plant, shrub, and tree, putting the whole animal,

as well as insect world into commotion and alarm

shoidd any decaying mass of vegetable matter fall in

their way, it is instantly covered with a living crowd
;

every chink and cranny are carefully searched, after

which the army resumes its march. All apterous

insects, particularly IS/atlce and spiders (the former

being exceedingly numerous under fallen leaves, espe-

cially in their larva state), are preyed npon ; the larvre

of Lepidoptera and Diptera fall an easy prey, as well

as the species of Formicida?,. At other times a com-

munity of Ecitons engage in a regular attack upon



CECODOMA - -INSECTS.- -Anomma. 183

a nest of some peaceful and industrious species of

Foi-mica. Tlie Ecitons crowd into the nests of tlie ants,

each seizing upon a helpless victim, and carry or drag

it out of the nest ; if the ant prove too heavy for a

single Eciton to carry, it is rutlilessly torn into pieces,

two or more assisting in the operation. The march is

then commenced back to the nest of the Eciton, the

living ants and the mangled remains of others being

probably conveyed there, for the purpose of feeding the

young brood of the marauders."

Tn every nest there are two diijtinct forms of workers.

Tn the Eciton hamatum the larger worker or soldier

is furnished with long, curved, sickle-shaped mandibles.

Tliere are about five of these soldiers to every hundred

of the smaller individuals.

A curious genus of ants has been described, called

Pneiuhmyrma, distinguished by its elongated form,

petiolated abdomen, and by the large eyes in both sexes;

these organs in many species occupying the whole side

of the head. Slost of the species excavate the pitli from

dried twigs ; the eggs are laid in the burrows thus

formed, and the young brood developed.* The com-

munities are not very populous, as they frequently

consist of not more than twenty, exclusive of larva;

and pupas. The Pseudomyrma termitaria takes up its

abode in the nests of dilferent species of white ants

{Termes), wdiile others form small elliptical chambers

iu the outer walls of the tumuli of the white ants, a

single colony only apparently occupying eaoli chamber

;

these are generally wide apart. The pupce oi Pseudo-

myrma do not spin cocoons. The insects, when out

of the nest, are to be seen coursing rapidly over trees

and herbage. The sting is very slight.

TH? GREAT-HEADED RED ANT {(Ecodoma cephalo-

tcs) is mentioned by Mr. Alfred Wallace as one of the

insects used by the Indians of the Amazon for food.

It inhabits the whole district of the Amazon, and is

found generally over Brazil in sandy districts and

places where red earth is found. Tiie nests of this

species are formed in woods and in gardens, where it

turns up the soil to such an extent, that one seeing the

lieaps it can raise would almost doubt whether so

small an insect could have been the workman. Mr.

Wallace has seen elevations of this kind twenty feet

square and three feet high, which contained many tons

of earth. " These hillocks are riddled with holes in

every direction, and into them the ants may be seen

dragging little circular pieces of leaf, wliich they cut

off from particular trees which they prefer. Orange

trees and Icgumijious shrubs sutler most from tlieir

ravages, and these they will sometimes entirely strip

of their loaves in a night or two. Young plants, too,

of every kind suller very much, and cannot be grown

in many places on account of them. They remain in

one locality for a long time ; for, on my observing to

a gentleman at a cattle estate near Para how remark-

ably the track of these ants was worn down across a

pathway and through grass, ho informed me that he

had observed them marching along that very track for

fllteen or twenty years." Mr. Wallace continues, that

the insects which do this are the neuters, who employ

• !-ee l\Ir. Smith's paper in the Joarnal of Entomology,
p. G6; 1860.

in this way their tremendous jaws. They come into the

houses at night, and often swarm there, crawling over

the supper table, and carrying off any fragments that

may have been left. Should any cloth or handkerchief

be left on the gi'ound, with anything eatable wrapped

up in it, the housekeeper will be sure to find it cut with

semicircular boles iu every direction, as regularly as if it

had been done with scissors. IMr. Wallace found, that

it was the female of this ant which furnishes the Indian

with a luxurious repast. At one time of year the

female ants come out of their boles in such numbers

tliat they are caught by basketsful. Tliere is great

stir and excitement in the neighbourhood of the Indian

village, when this takes place. Mr. AVallace describes

the young men, women, and children, as going out to

catch sailhas— for so they call them— with baskets

and calabashes, which they soon fill. Tlie female ants,

although furnished with wings, are very sluggish, and

seldom, if ever, fly. " The part eaten is the abdomen,

which is very rich and fatty from the mass of unde-

veloped eggs. They are eaten alive ; the insect being

held by the head as we hold a strawberry by its stalk,

and the abdomen being bitten off, the body (of course,

Mr. Wallace refers to the thorax), wings, and legs, are

thrown down on the floor, where they continue to

crawl along apparently unaware of the loss of their

posterior extremities. They are kept in calabashes or

bottle-shaped baskets, the mouths of which are stopped

up with a few leaves; and it is rather a singular sight

to see for the first time an Indian taking his breakfast

in the saiiha season. He opens the basket, and as the

great winged ants crawl slowly out, ho picks them up

carefully, and transfers them, with alternate handfuls

of fiirina, to his mouth." Mr. Wallace adds, that when

the Indians catch great quantities, they roast them

slightly or smoke them, and then sprinkle a little salt

on them. In this state they are generally much liked

by Europeans.*

ANOMMA ARCENS—the Driver Ant of Western

Africa— fig. 50. We are indebted to the pen and eye of

the Rev. Thomas Savage, an American missionary on

the coast of West Africa, for an account of this very

interesting ant. This species is well called Driver;

Fig. 56.

Driver ant.

for it not only travels and visits in common with other

species of ants, but it also drives everything before it

capable of muscular motion, so formidable is it from

t Trans. Ent. Soc, second series, vol. ii., p. 243.
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its numbers and bite. Its permanent abode, if it may
be called so, Mr. Savage finds to be a shallow exca-

vation under the roots of trees, shelving rocks, and

almost any other substance that will afford a shelter.

From these recesses the Driver ants make their sallies

in cloudy days, and in the night, chiefly in the latter.

An exposure to the direct rays of the sun is almost

immediately fatal to them. Should they be detained

abroad till late in the morning of a sunny day by the

quantity of their prey, they construct arches over their

path, of dirt agglutinated by a fluid excreted from their

mouth. If they can obtain shelter in long grass, tliej'

dispense with the arch. When Mr. Savage was residing

near Cape Palmas, he was greatly annoyed by the fre-

quent visits and ravages of these ants. At one time

they literally drove out every member of the female

department of the school ; at another, the male depart-

ment ; then the inmates of his own dwelling. His

horse, pigs, fowl, and everything that had animal life,

were attacked by these formidable anuies. He says,

" They always pounced upon us at night, and generally

when our senses were reposing in sleep. Occasionally

we were apprised of their designs at nightfall by a few

snspicious individuals lurking in the vicinity in advance

of the main body, but mostly thej' took us b\' surprise.

At last their annoyance seemed to have reached the

highest point of our forbearance, and a resolution was

forthwith taken to discover their habitation, and, if

possible, expel them from the vicinity. Accordingly I

commenced cutting over the premises, and had pro-

ceeded as far as two-thirds the way down the mount

on which my dwellings stand, when, beneath a shelving

rock of decomposing granite, their haunt was dis-

covered. They had been roused by the efforts of the

workmen, and had come forth in incalculable numbers

for defence, literally blackening the surrounding grass

and shrubbery. Lines of ants, going and coming

agreeably to the rules of their order, were running in

opjjosite directions. Their paths were very distinct

and well trodden, of about an inch in width. . . .

Their numbers could not he computed; millions on

millions seemed to be there, besides thousands that

were going and coming with astonishing speed and

alacrity. In attempting their destruction, I adopted

the mode of the natives, wln'ch is to ignite on the spot

a collection of the dried leaves of a species of Corypha

(fan palm of this coast) about six feet in diameter, and

dried grass, with other combustible matter. A fire of

great intensit}' was thus kindled, which continued to

burn for a considerable time. This, I supposed, would

he the last of our troublesome neighbours. Two days

after, however, on going to the spot for the purpose of

examining into their domicile, I was surprised to see a

tree at a short distance, about eighteen inches in dia-

meter, to the height of four feet from the ground, with

the adjacent plants and earth, perfectly black with them.

From the lower limbs (four feet high) were festoons or

lines of the size of a man's thumb reaching to the

plants and ground below, consisting entirely of these

insects ; others were ascending and descending upon

them, thvis holding free and ready communication with

the lower and iqiper portions of this dense mass. One

of these festoons I saw in the act of formation. It was

a good way advanced when first observed. Ant after

ant coming down from above, extending their long

limbs and opening wide their jaws, gradually lengthened

out the living chain till it touched the broad leaf of a

Canna coccinea below. It now swung to and fro

in the wind ; the terminal ant in the meanwhile endea-

vouring to attach it by his jaws and legs to the leaf.

Not succeeding, another ant of the same class (the very

largest) was seen to ascend the plant, and fixing his

hind legs, with the apex of his abdomen, firmly to the

leaf under the vibrating column, then reaching forth

his fore legs, and opening wide his jaws, closed in with

his companion from above, and thus completed the

most curious ladder in the world."*

Mr. Savage assures us, tliat whenever a stream of

water intercepts their course in their migrations, if it

be not very extensive they compass it ; but if not, they

make a line or chain of one another, gradually extend-

ing themselves by numbers across, till the opposite

side is reached. Over this living bridge the main body

passes in safety. Dining the wet seasons, the Driver

ants are liable to be driven by the continued rains from

their haunts. Mr. Savage observes, that " in such an

emergency thej' throw themselves into a rounded

mass ; deposit their feebler folk, pupse, and eggs in the

centre ; and thus float upon the water till a place of

safety is reached, or the flood subsides. Even in situa-

tions beyond this overflow, they must be deluged in

their holes for days, so copious and incessant are the

rains at times ; and one would suppose that under

such circumstances vast numbers must perisli. Some
undoubtedly do ; but the Lord in this, as in other

orders of tlie animal kingdom, has pursued a system of

compensation beautifully illustrative of his goodness,

and the minuteness of his providential care over even

the meanest of his creatures. As he has endowed this

insect with a high degree of life, so he has given to it a

corresponding degree of tenacity, thus enabling it to exist

under the many imfavourable circumstances incident

to its habits. Feeling assured that such was the fact,

I commenced a series of experiments in proof of the

point. An individual of the largest class was sub-

merged to the bottom of a glass of water, where it

struggled for about three-fourths of an hour, then

apparently expired. It revived in about ten minutes

after it was taken out, exhibiting about as much vita-

lity and ferocity as before." Mr. Savage submerged

it three times, keeping it under water at one time for

six hours, and yet it revived. He gives other instances

of their tenacity of life.

Mr. Savage mentions an instance of the ants killing

a snake four feet long. They seem to have first blinded

it—at least so the American missionary judged by its

motions. He tells that the entrance of the drivers

into a house is soon known by the simultaneous and

universal movement of rats, mice, lizards, BlcpsUlm,

Blattidcs, and the numerous vermin that infest their

dwellings. He says that " when they are fairlj' in, we
give up the house, and try to await with patience their

pleasure; thankful, indeed, if permitted to remain within

the narrow limits of our beds and chairs." To prevent

their ascending the beds, the feet are placed into a

* Trans. Ent. Soc, vol. v., p. 7.
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hasiu of vinegar. As far as Mr. Savage observed,

frcsli meat of all kinds, and fresh oils, are their favourite

food. In the cupboards they touch not milli or sugar

and pastry.

Group—FOSSORES.

Tlie tribe FossouES is so called from the digging

or burrowing habits of most of the insects composing

it. The insects of this tribe are of two sexes, which

are both furnished with wings. The legs of the females

are usually adapted for burrowing, and are never fitted,

as in the bees, for collecting pollen. The hind tarsi

have the first joint as narrow as the following ones.

The collar is sometimes prolonged on each side, as far

as the insertion of the first pair of wings.

Family—SCOLIADiE.

In this family the females have the legs generally

very strong and thickly spinose, or densely ciliated ; the

femora are arcuated at the extremitj', and compressed;

the antennte are stout, and shorter than the thorax.

In the typical genus {ScoUa) the eyes are notched.

Scolia quadrimaculata is figured on Plate 7, fig. 9.

the group; there is a large splash of reddish-yel'io . en

the upper wing.

The cocoa palms of Madagascar are destroyed by the

grub of a large blackish-browai beetle, thicker than

your thumb, and about half its length. Tlie grub is

yellowish- white, with a darker hind part and brown
liead. Groves of cocoa-nut trees that were planted at

Saint Marie, and for a hundred years brought in great

revenue to France, have been destroyed by the larva of

this beetle

—

Orycles Sindar is its name. Two other

species are found in Madagascar and elsewhere, which,

when they abound, do great mischief to date palms

(Phamix dactylifcra) and other palms, such as the

Orcodoxa oler-acca, all figured in the great book of

Martins.

The trunks are attacked bj' the insect, which eats

large holes, and these holes let in air and water, and

other things destructive to vegetable gi'owths. The
larva of the Scolia here figured (fig. 58) attacks and eats

these larvfE. It is very sluggish, but does its work
admirably. It has twelve segments ; each ring is

furnished with stigmata, except the last. Its cocoon is

very thick. These insects appear to have the same

habits in all parts of the world, for instance Passeriui's

Scolia fla%'ifrons preys on Oryctes nasicornis in Europe,

as has been observed at Florence.

Scolia oryctophaga.

The Scolia here figured, with its larvje (sec fi^js. 57

and 58), was described by Mens. Ch. Coquerel,* who
named it Oryctophafja (Eater of the beetle Oryctes).

Fig. 58.

Larva of Scolia oryctophiga.

It is a native of Madagascar, a fine black fellow, witli

purplish iridescence on its wings, like many others of

Annales de la Societi? Entom. de France, third series,

vol. iii., Plate 10, fig. 2; 1855.

Vou II.

Family—SAPYGIDiE.

In this family the logs are williout spines; the

antennae are elongated, and usually more or less

clubbed ; the eyes are notched. Two species are

described as British; one species {Sapyga 2>unclatci) is

met with about the end of May running on palings and

rails, apparently looking out for the burrows of wood-

boring bees. They store up the larvai of Lepidoptera

for their young brood. The larva spins a tough brown
cocoon, in which it passes its pupa state. It has been

known to use snail shells instead of making a burrow.

Family—MUTlLLIDiE {Vdvct Ants).

These insects may be described as solitary ants.

There are two sexes, male and female. The males are

winged, the females are apterous. The legs of the

females are stout, and fitted for burrowing; the tibiaj

are spinose ; the tarsi are ciliated ; the antennaj are

filiform or setaceous. In the males the last segment

of the abdomen is usually furnished with teeth or spines.

The Mutillida; are met with in all countries. One
was brought by Sir Jolm llichardson from the Great

Bear Lake in North America {M.frlijida). We figure

the Mutllla coccinea—(Plate 7, fig. 5). In the warmer

regions of the world they abound, and some of the

South American species are of considerable size, and

have terrible stings.

MUTILLA EUEOP^IA.—Mr. Drcwsen, in the St( Uin

Journal for 1847, has given an account of the habits of

this species, which is met with in this country. This

Danish naturalist took a nest of that humble bee known

as the Bombiis ScrimsJiiraniis ; in it ho found only two

worker bees, but as many as seventy-six specimens of

Mutilla Europcea, of which forty-four were males and
2 A
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two I'emales. He found the larva; of the Mutilla

in ' • cells, closed in, as usual, bj' the full-fed grub of

the bee, which seems to have unwittingly closed in

with it the egg of the parasite which, when reared,

fed on it ; for there is little doubt tliat JIutilla is carni-

vorous, and devours the larva and pupa of the humble
bee. The Australian and African Mutilhie must be
parasitic on other Hymenoptera, for humble bees are

not found in those countries.

MUTILLA EPHIPPIUM.—This is a much smaller

species than the M. Europwa^ and more common in

this country than that insect. The Brazilian species

are well marked, and some large. Black and wdiite,

red and black, are their prevailing hues. Mr. West-

wood first figured some of the Australian species. Dr.

Dalton specifies one as being very common in British

Guiana, the Mutilla diadema. It is about three-

quarters of an inch long, of a deep black, and striped,

with yellow on the thorax and body. It is solitary,

and is often seen in sandy places. "They are very

cautious and shy in their habits, and sting severely.

They build in the ground ; for when chased they dis-

appear rapidly in subterranean passages."* The males

are not so common as the females.

Family-THYNNID^.

This family consists of insects closely allied to the

MutillidiG in many respects. The family is chiefly

Australian, but a number of species have been found

in Brazil. Mr. Robert Bakewell, who has done so

much for Australian entomology, informs us that the

Thynnidae arc parasitic on Lepidoptera. That gentle-

man obtained specimens from the cocoons of moths
which had been dug up from the ground.

Family—CUABRONIDiE.

In this family the insects have frequently the head
very large ; the abdomen is oval or elliptical, some-

times clavate, sometimes petiolated. The eyes are

ovate, but sometimes kidney-shaped. The antenna;

are often thickened at the end.

In the genus Trypoxylon the eyes are large, and
deeply notched on their inner orbit. Three Briti.^h

species are known; one of i\\es,<i {T. fir/ulus) is \eTy

abundant everywhere, and may be frequently noticed

conveying its prey to its nest, consisting of spiders. In

June, 1845, a colony of Trj'poxylon was found burrow-

ing in a bank of light earth, above which was a cut

hawthorn hedge. On this hedge spiders were numer-

ous, and the female insects were flying in numbers
from the burrows up into the hedge, provisioning their

nest with great facility. The cocoons of this species

are met with in banks and decayed wood; the cells

are separated from each other by a cap of agglutinated

sand.

Tl e genus Crdbro is very extensive ; the eyes are

rounded, the face being usually coveied with silvery

or golden pubescence. Thirty-six British species are

described. Many burrow in decaying wood, some

* Eietory nf British GuLiua, ly Ileury G. Dalton, M.D.,
vol. ii., 1). 297; 1855.

perforate bramble sticks and rose branches, so that by

gathering such perforated sticks in the spring, many
species of the genus and occasionally the parasites are

bred. C. luteipalpis provisions its nest with the rose

aphis. One species, C. varius, carries gnats to its

burrows. C. podacjricus and C. leucostoma, and other

species, provision their nests with dipterous insects.

The genus Oxyhelus, of which there are seven British

species, belongs to this family. The insects of this

genus prey upon Diptera, and their mode of capturing

them is singular. Several females were observed run-

ning amongst blades of grass which shot up from the

surface of a little hillock upon which the sun shone,

and tempted various Diptera to occasionally alight. The
Oxyheli continued to run about apparently unheodful

of the flies, until at length the latter became somewhat
accustomed to their presence ; but when the Oxybelus

came within five or six inches, it darted upon the

luckless fly in the same manner as a cat springs upon
its prey. The most common British species is the

Oxybelus uviglumis, which occurs in most sandy situa-

tions.

The species of the genus Dlodontus, so called from

the mandibles being bidentate, are small, and may be

taken in plenty by collecting perforated rose branches

or bramble sticks. In these they burrow for the most

part, and provision their nests with Aphides, so that

they are among the numerous bands of insects useful

to mankind.

One species of the genus Peniphrcdon occurs in this

country : this is the Pcmphredon hiyuhris. It burrows

in posts, rails, &c., in a decaying state. This insect

provisions its nest with Aphides.

Fajiily—BHILANTHID^.

In these insects, so named from P/iilantJius the

typical genus, the head is wider than the thorax. The
intermediate tibiae are armed with a single spur at the

tip ; the legs and anterior tarsi are strongly ciliated.

The genus PJnlardhus has the clypeus with three

lobes, and the antennse are suddenly thickened. It

has a large head, eyes, and mandibles. See Plate 7,

fig. 10, for a figure of the front of the head of the

Pliikmtlms trimigulum. Mr. Smitlt took it abun-

dantly during a visit to the Isle of Wight, in which

he discovered what may be regarded as the British

metropolis of the unique British species {Philan-

tlius triaiigidum).* This fine insect is abundant in

Sundown Bay. The female takes various bees for her

prey, such as the Andrenafulvicriis, Halictus zonatiis,

or more frequently the Honey bee {Apis mellijica).

This genus Ccrceris contains some of the most
beautiful species of insects of the whole tribe of fos-

sorial Hymenoiitera. It is found in all parts of

the globe. In this genus the antenna; are gradually

thickened, and the segments of the abdomen have their

margins constricted. Some of the Indian species are

tlio giants of the family, being upwards of an inch in

length. In some of the South American species, the

first segment of the abdomen is prolonged into a long

varus
Tlie Pliilanthus apivorus of Latreille, who named it nj'u
'' from its bee-destroying propensities.
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jietiole. There are five species of the gcjUS iujigonous

to the British islands.

CERCERIS AEENARIA, as its name implies, burrows

in sandy siiots, where it may he met with abundantly

in tlie month of July. It stores up different species

of Curculionida;, taking any that may be abundant

near its nest.

CERCEEIS ftUINftUE-FASCIATA, is a local species,

which seems to delight in frequenting the flowers of

the wild parsnip. It selects hard-trodden pathways

for its burrows, and provisions its cells with the A2)kiii

rufirostre.

CERCERIS ORNATA, a variable and beautiful species,

is found to be gregarious. It forms large colonies, and

provisions its nest with difierent species of wild bees,

such as the HaHctus ruhicundus, Zonidus, &c.

CERCERIS LABIATA conveys to its burrows speci-

mens of the vaulting beetle, named Haltica tahkla.

Family—LAERID^.

In this family the mandibles are notched outwardly

towards their base ; the tibipe of the fore and middle

legs have a single spine at their apes, wbile the tibiae

of the hind pair have two spines. This structure

indicates a peculiar habit in this family, of which there

are two or three British genera.

MISCOPHUS BICOIOR, one of these taken at AVey-

bridge, provisions its nest with a small white-bodied

spider, which is found commonly on heath.

TACHYTES DNICOLOE is another rare and very local

species of this family. It is met with in that warm
spot, Sandown Bay in the Isle of Wight, iu the month

of July ; it is an extremely active insect, flying with

great rapidity.

ASTATA BOOPS, so called from its large eyes, is

another local insect, found on Hampstead Heath amongst

the sand pits. Its usual prey appears to be the larva

of a hemipterous insect of the genus Pciitulonui, occa-

sionally also capturing a small hymeuopterous insect

of the genus Oxyhclus.

Family—BEMBECID^.

Of this family there is no British representative. The
insects inhabit warm climates, and some of them are

said to emit a rose-like scent. In the genus Bcmbex,

the maxillse and labium are produced into a long beak,

hence the species of Southern Europe is named Bemhex

rostrata. This species constructs its nests iu the soft

light sea-sand, and catches its prey on the wing. This

prey consists chiefly of flies.

Family—NYSSONIDiE.

In this family the mandibles are not notched beneath,

and the legs are subspiuose. It is so called from its

typical genus Nijsson, of which five British species are

described. Two of these {N. trimaculutus and N,

dimidiatus) are observed to feign death when alarmed,

and to drop to the ground, like the (Jolden wasps.

Of Goryles there are five British species, some of

which have been caught carrying the larva of the

Apliroplwra spumaria—that larva which disfigures

plants with its spittle-iike secretion. It carries these

and other larvae to its nest.

Of the genus MeUinus there are two British species.

One of these, a black insect with four yellow abdominal

bands {M. arvensu), is perhaps the most abundant

fossorial insect in the country. When the parent Mel-

linus has formed a burrow of the required length, and

enlarged the extremity into a chamber of the proper

dimensions, she issues forth in search of the proper

nutriment for her young. This consists of various

dipterous insects—flies of various genera are equally

adapted to her purpose, MuscidiB, Syrphida;, &c.

—

which she captures.*

Family—SPHEGIDiE.

The insects of this family are marked by the pro-

thorax not having the posterior angles prolonged to the

base of the wings, and by being narrowed in front, so as

to be elongated into a sort of neck. The basal segment

of the abdomen is narrowed into a long petiole. The
mandibles are toothed on the inside. The insects of this

famil}', of which the species figured (Plate 7, fig. 11)

is one of the most gigantic, are specially interesting

on account of their habits ; the parent storing up for

the young an ample provision of insects, but more

particularly of spiders, which from their insect food

and the softness of their parts may be looked on as

a concentrated mass of the best juices of insects.

We are informed that the large Brazilian species

readily master spiders of the largest kind, such as

Mygakj^ rendering them powerless by their formidable

sting. The spiders thus attacked die a lingering death,

in some cases surviving five or six days. An egg is

deposited on the first insect stored up, so that the

larva is hatched by the time the cells in some instances

are provisioned ; but in this countr}' our common
Sand-wasp [Ammophila sabulosa) deposits the food at

intervals, so that it is fresh and suited to the young

larva, which lives principally on the juices and softer

parts, leaving the head, legs, and wings untouched.

Although Arachnida are the usual prey of the majority

of these insects, still there is a species which at one

time preys upon spiders, and at another chooses

caterpillars, when each kind of food was equally at

its command. Endless, indeed, are the variations of

habit in the Hymenoptera ; the more they are inves-

tigated, the greater will be our admiration of their

wonderful instinct and tact in adapting their operations

according to circumstances ; and when unimpeded in

them, of the beauty and fitness of their architectural

elevations.

Ammophila. sahtdosa (A. vulyaris, Kirby) forms its

burrow iu sandy situations, with a chamber at its

extremity. Into this she conveys the caterpillar, and

deposits an egg on it. She subsequently stores up three

or four additional ones, and her task is completed.J

Each time that she deposits a caterpillar, she carefully

• Annals and Magazine of Natural History, vol. xx., p. 395.

t -V genus of hairy-lodicd spiders, often called Bird-calchijig

spiders.

J:
Catalogue of British Fossorial Hymenoptera, ji. 80.
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Rtops up the entrance with a few pebbles, which she

brings with her long spinose feet, the anterior tarsi of

which are strongly ciliated. She docs not wait till each

caterpillar is devoured before supplj'ing another. If

uninterrupted in her economy by weather or other

circumstances, the whole are stored up in a few hours,

and she then begins to form a fresh burrow. This

species seems to be peculiarly attached to caterpillars

as the food of its progeny. Its ally, the Ammophila
viatica, seems usually to prey upon spiders. There are

three other British genera

—

Miscus, Sphex, and Doli-

churus. It is doubtful if the Sphex be indigenous

;

and the Dolichurus is a rare Devonshire insect. We
have not the curious "Dirt-daubers," so nicely de-

scribed by Gosse in the Zoolorjist, and also by the

venerable Abbot of Georgia in an extract quoted by

nie from his manuscripts.—(See a paper on Darwin's

Spiders in the Annals and Ulaijazine of Natural His-

tory about the year 1842.) Our figure (Plate 7, fig. 8)

represents the Petopwus spirifex, a common species in

southern Europe, the habits of which are described

by many writers.

STETHORECTUS INGENS, or Great Brazilian Spider

Wasp, figured in Plate 7, fig. 11, is, perhaps, the largest

of all the species of the family Sphegidce. It was de-

scribed by Mr. F. Smith, in the twentieth volume of the

A miah and Magazine ofNatural History. The male

is two inches and some liqes in length, while the female

is only two lines short of her mate. Both sexes are

black, and very smooth and shining, the wings being of

a dark metallic blue. The head is large and subqua-

drate ; the e\'es are large and oval. The clypeus has

four teeth in front, the two outer the largest. The man-
dibles are large, stout, and arcuated. The maxillary

palpi are six-jointed, the terminal joint being very

minute; the labial palpi are four-jcinted, the terminal

joints being conical. The thorax is very long and

strong. The upper wings have one marginal and three

submarginal cells, the second submarginal cell receiv-

ing two recurrent nervures. The hind legs are elon-

gated. The abdomen is ovate-conical, and abruptly

petiolated.

The negro children in some parts of Jamaica have

given the name of Grave-digger to a species of Sphex
which Mr. Gosse noticed there, and has described in

his usual very interesting way. He noticed this Sphex
at work on a deserted earthen floor of a boiling-house

at Bluefields. lie observed, when examining this floor

closely, that there were numerous holes entering dia-

f^onally into the dry and dusty ground. From some
of these flies are emerging, while others are entering.

You may hear a buzzing in some of them : this pro-

ceeds from a Sphex actively at work. " At first," says

Mr. Gosse, " we cannot see what she is doing, for she

crawls in head-foremost, and in a second or two conies

out tail-foremost, recedes a few inches and then

advances again, again emerges in the same manner
and again enters, and continues thus to crawl hack-

ward and forward with bustling activity, and with

much flirting of the purpfing wings. She is almost

white with dust."*

On a close examination Sir. Gosse found, that each

* Gosse : Naturalist's Sojourn in Jamaica, p. 146.

time the Sphex came out she brought a load of the

earth larger than her head, and held tightly between

the tibios of her two fore legs, her breast, and her chin,

and dropped this burden an inch or two from the

cave's mouth. He noticed that she sometimes dragged

out a still larger stone, and grasped it with the jaws,

pulling it to a distance of four or five inches, for fear

it should roll in again. " I have seen her bring two

stones together, one grasped beneath the chin, the

other in the jaws. Each time she has dropped the

load, she never fails, as she advances, to keep the

road clear by scraping with the fore shanks, throwing

the dust behind her. But for this, the earth brought

out would soon accumulate in a heap and roll back."

He noticed that when a dry leaf or small stick happened

to drop against the mouth of the hole, the Sphex seized

it with her citfved jaws, and carried it to a safe distance.

When the hole is finished, and the egg deposited,

with a store of disabled spiders and caterpillars to feed

the larva when hatched, the Sphex fills up the hole by

scraping back a little heap of dust, pushing it in with

her head. This is repeated several times till the hole

is full, and the dust has been well rammed down with

the insect's head. As the ground is soft, and the

insects are very indefatigable in their labours, these

cells are soon made.

Family—POJIPILID^.

In the family of Pompilid^, a most extensive group

of the order Ilymenoptera, the insects store up cater-

pillars and spiders for their young. The prothorax is

usuall}' transverse, and broader than long ; the hind

margin is arcuate or subangular. The legs are long

;

the abdomen is more or less oval, and is attached to

the thorax by a short peduncle.

Many of the British species store up spiders as food

for their young, such as Pompilus fitscus, P. gihhis,

&c. ; while others take caterpillars, such as Pompilus

niger.

POMPIIUS PUHCTUM, a British species, wants the

cilia on the fore tarsi—a sure indication of a diflerenoe

of habit. Mr. Smith obtained from the Rev. W.
Delmar the cells of the Pompilus, found near Canter-

burj' ; they were formed of mud, and were placed

irregularly side by side, and much resembled those

made bj' the genus Pelopaius.

There are two other British genera of this family.

One of these, C'eivjMilcs, is considered by some writers

as parasitic on Pompilus. From their legs being almost

destitute of spines, and from the tarsi having no cilia,

it is probable that thej' have some peculiar economy.

Species of this genus are found in all quarters of the

globe, some of which are distinguished by a remarkable

beauty of colouring, anl others by the hind legs being

disproportionately long. lu the females the antennaj

are always straight, and not convolute, as these organs

are in Pompilus.

Dr. Kitto* observed a species of this group at Bag-

dad. In his journal of August 29, 18.31, he remarks,

" The wasps here are of a species and size I have not

• Journ.il, quoted in Ryland's Memoirs of John Kitto, D.D.,

p. 428 ; 185U.
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Beea in otb.er places ; and this year their numbers, as

well as that of aU other insects, have been more than

the last, arising probably from the stagnant waters left

by the inundation. They are large and powerful

insects, scarcely less than an inch long, and of bulk in

proportion The colour, a red-brown, and in parts

yellow, and to me it seems a very disgusting insect.

They are very thirsty creatures. They hang by hun-

dreds round the filtering jugs, imbibing the moisture

with infinite gusto. Their boldness, though less than

that of the fly and the gnat, is more remarked and

more unpleasing from their bulk. They have little

scruple to alight on your plate at dinner, and seizing

what they can, make off with it. Sometimes I have

seen them flying away with bits of meat nearly of their

own size. They are also cannibals. 1 have found

them falling to on the body of a companion recently

kilk'd, with little ceremony, which considerably dimin-

ished the respect I had before entertained for their

character as a set of brave and generous marauders.

They are well armed. Their sting is fatal, I believe,

to most insects, and is painful even to man. Our maid,

a few days since, was stung by one,-, and her hand

swelled enormously. I have not found, however, that

they use this formidable weapon but when provoked.

They live mostly in holes ; when they find one in a

place to their liking, they excavate it farther to adapt

it to their habitation, and they throw out a greater

quantity of rubliish than would be easily credited.

They once found a hole in my door, which they set

about excavating ; but their continual passing out

being very annoying, I closed up the bole ; though it

was not perhaps right to block up thus from the light

of the day those who then happened to be at home.

After repeated trials, those who came home from ex-

cursions at last relinquished the place."

This observing deaf traveller then proceeds to de-

scribe in his own graphic way, how these wasps fall

into tlie snares of certain spiders, which venture on

them when caught in their webs, notwithstanding their

sting. Kitto watched how their strength of wing often

enabled the wasps to get out of the snare. But after

flying to some standing place and cleaning himself from

the relics of the webs, he has again got entangled,

" like many other fouls with fewer legs and no wings,

who will still sport with the dangers of which they ha^e

been fully warned, till they are destroyed at last." He
noticed that the spider inflicted two wounds, one in the

neck and the other in the head, which killed the wasp
in about a minute, when the dead body is sucked of its

" marrow and juices," and its skin hangs in the web as

a trophy.

Gkoup—DIPLOPTERA.

This group of insects is so called from the front wing
being folded longitudinally in repose. The prothorax

is prolonged backwards to the base of the wings ; the

eyes are kidney-shaped, and extend nearly to the base

of the mandibles ; the tibia; of the fore legs and of the

middle pair are furnished with a single spine at their

tip ; the tibia; of the hind pair are armed with two

spines. There are two subgroups of the Diploptera.

In the solitary group there are males and females. In

the Social Wasps there are also workers or neuters.

The females and workers are furnished with a sting.

This group of insects is widely distributed, although

there are countries, such as Africa, Australia, and

South America, which do not seem to contain examples

of the typical genus of the social group Vcspa.

These insects are celebrated for their interesting

habits, and for the wonderful mud, clay, paper, or

pasteboard-like structures which many of them raise,

as well as for the wonderful beauty of the hexagonal

cells which they construct. These structures will be

referred to further on.

Some of the Wasps construct nests of clay. Of this

there is a fine example from Berbice, or some adjoining

part of South America, exhibited in one of the cases at

the British Museum, containing many stages of comb,

all formed of the same material ; and the common
entrance is by a long slit in their common envelope.

Mr. Ker described a curious clay nest of an Australian

wasp. It is thimble-shaped ; the lower surface is flat,

and about its centre there is a most beautiful funnel-

shaped entrance, the pipe of which is continued a short

way within the case of the nest. At the top there is

a single layer of cells, constructed without regularity.

Fig. 69 represents a section of the very curious

Fig. 69.

Section of nest of the honey-ixLakiug \vasj> (.Myrapetra scutellaris).

nest of the Mp-apetra scutellaris, a small wasp of dingy

colour, with a marked yellow scutellum. It is a native

of La Plata, and constructs a very hard pasteboard

nest, curiously knobbed on the outside ; and the en-

trances of the nest are very beantifidly arranged in a

pent-like form, so that no rain, nor large motlis or

beetles, could enter to injure it. The Wasp certainly

collects honey. I first described this nest about twenty

years ago. In October, 1861, a second magnificent

specimen was presented to the museum by rrofessor

Maskelyne. This nest contained more than a hundred

specimens of a live Mantispa, probably a parasite on

the nest. This nest contained honey. The honey is

said to be sought after by the jaguar, whose nose must
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get many a poke when tr3'ing to get at the sweet gather-

ing of the Myrapetra. The name is a fanciful one,

compounded of the names of two ancient cities—one
Myra in Asia Minor, with its curious rock tomhs ; the

other Pctra in Idumea, the ancient Selah, with its

liouses and temples in the rook. The nest I have
described was, at once, the home and the tomb of the

wasps I foimd in it.—See &g. 60.

Nest of .Myrapetra scutellaris.

In the Brazilian forests man}' different kinds of wasps'

nests are met with. Mr. Wallace describes tliem as

being generallj' attached to the under sides of leaves,

especially of the young Tucuma palm, as the leaves of

that plant are broad and afford a good shelter. Some
of these nests are little flat domes, with a single small

opening. Others have all the cells exposed. In some
there are only two or three cells, this being an early

stage of the nest ; when completed they have a great

number ; they are of a delicate papery substance.

Others build large cylindrical nests, of a material

resembling thick cardboard. Some form their nests

in hollow trees, while others construct them among
the roots in the ground. Many of the wasps sting

very painfully, while some are so fierce, that, when
the traveller disturbs their nest, they fly out and

attack him.

Family—EUMENIDiE {SuUtanj Wasps).

Jlr. Henry Saussure has described and figured most
of the species of this group, as well as those belonging

to other groups of the Diploptcra. There are many
genera and species, but reference here can only be

afforded to some of the British species.

Of the genus Eumencs, the abdomen of

which is pear-shaped, the basal segment being

narrowed into a petiole at its base, we have one

species in the British islands. This {Eumencs
coarctatus) is a very local insect, apparently

restricted to the southern counties of England.

It constructs small globular cells of mud, which
it attaches to twigs of shrubs, particularly to

those of the common heath. The insect provi-

sions each nest witli the larVK of small Lepi-

doptera, for the support of its solitary grub. The
Eumenes grub is occasionally the subject of a

parasite of the genus Cryptiis.

Of the genus Odynerus there are many species,

which are spread over all parts of the world.

In the British islands there are twelve species,

some of which are very difficult to discriminate,

as their colouring is very inconstant. Some of

the species burrow in wood. Odynerus trifas-

ciatus, a common species, selects for its burrows

decayed rails, posts, or fencing. Odynerus

quadratus forms its cells in old posts, and
generally, if not always, prefers some ready-

made tunnel or hole, fitted for its peculiar

economy. Mr. Ingpen once knew of this species

constructing its cells in the folding of a piece of

paper which had fallen behind some books. It

also makes use of the tubes of reeds used in

thatching outhouses in a farm-yard. But the

most curious adaptation I have heard of, is its

having lined the bores of a double-barrelled pistol

wliich hung on a post in an arbour of a garden.

Odynerus antilope has its burrows in sand-

banks. These burrows are provisioned with

small green caterpillars of lepidopterous insects.

The Golden wasp, liedychrum auratwn, is para-

sitic on this species.

The Odynerus spinipes is abundant in sandy

lanes during the mouths of June and July, when it may
often be met with in large colonies. The females store

up small green caterpillars as food for their larv.-e.

Their larvaj are often subject to the parasitic attacks of

Chrysis bidentata, and other species of Golden wasps

are sometimes seen hovering about or entering their

burrows. These wasps construct beautiful granular

tubes, as entrances to these burrows, which are fre-

quently met with on sandbanks in early summer. Ody-

nei'us Imvipes and 0. melanoce^yhalus have been found

burrowing in dead bramble sticks, or in those of tlie

rose. The former species excavates and lines the tube

with a coating of fine sand, and constructs the divi-

sions between the cells also of fine sand. It stores up

small caterpillars, and is subject to the attacks of two

species of Ichneumon, the Crypius ornatus and C.

bcUosus.



Vespid.*;.- -INSECTS. -CojiMox Wasp. 191

The Odijnerus crassicornis is one of the most local

of the British species. It has been taken near Darenlh

wood in Kent. Mr. Westwood has observed it near

Paris, carrying the larva of the beetle named Chryso-

mela populi, to its nest.

In the family Masarid^ the antennae are widely

separated, and they appear to be composed of only

eicjlit joints. On Plate 7, fig. G, is represented a species

of this family, Celonites apiformis.

Family—VESPID.^ {Wasps ami Hornets).

The Social Wasps or Vespid.e—so called from

the typical genus Vespa, are thus characterized. The

fore wings are folded longitudinally, and have three

complete submarginal cells, the second receiving both

the recurrent nervures. The eyes are kidney-shaped,

and on the side of the head they extend to or nearly

reach the base of the mandibles. The claws of the

tarsi are simple. The societies consist of males, females,

and workers.

The insects of this family are pre-eminent as archi-

tects. The endless variety of form, the dill'erent mate-

rials used by these industrious insects in the construc-

tion of their nests, and the various textures consequently

produced, cannot fail to strike the careful observer.

In this country, we have but one genus of the family

(^Vcspa), and of this genus there are eight indigenous

species. Their nests are works of great beauty ; and

when we examine the dillerences in the construction

—

the adaptation of the nest to the circumstances likely

to ensue in the various situations in wliich we find

them—we are astonished at tlie amount of intelligence

displayed.

The originator of a wasp's nest is a single individual,

a female, which has passed the winter in a torpid state,

and has been aroused from lethargy by the genial

warmth of spring. She first seeks for a site in which

to lay the foundation of her vesparium
;
possession

being the title-deed by which she and her progeny

hold it, and a formidalile array of stings being the

defence of the nest from foreign aggression. Tlie

female, then, having found a hole in a place adapted

to lier purpose, proceeds to enlarge it, and to form a

subterranean chamber of suitable space. vSlie then

collects materials for the foundation. This foundation

is formed of raspings and scrapings of wood ; having

got together some of this material, she first forms a

footstalk strong enough to support the first two or

three layers of cells ; at the end of this footstalk she

forms three cup-shaped receptacles ; these are reversed,

hanging like a bell, and are each about one-tenth of

an inch in depth. Over the Ibundation cells the wasp

now places a covering like an umbrella ; she deposits

an egg in each cup, and then proceeds to form addi-

tional cells, depositing an egg in each as soon as it is

constructed. The first eggs are by this time hatched,

and the j'oung larva; require some of her attention.

These larvae grow rapidly, and as they grow, the

mother wasp from time to time adds to the walls of

their cells ; the cells of the foundation comb are never

carried up higher than the length of the laiTEE. As it

grows day by day, the female wasp adds a fresh course

of wall until the grub is full grown, when it covers

itself in by spinning a convex cap to its cell, of a

light-coloured, tough, silky texture. " The angles of

the planes of the hexagons are determined by the points

of contact of the circular bases ; from tliese the wasp

gradually commences the flattened sides of the hexa-

gons, at first a little curved ; but at a slight elevation,

the sides become perfectU' flattened planes, and as such,

are caiTied up to the required height. Thus the gradual

raising of the walls is as regular and jirogressive as

that of a bricklayer constructing hexagonal chimneys.

Each additional layer is laid upon the previous one,

which has had time to become hard and suitable for

supporti:ig the additional weight of wall required."

Wasps, however, do not at all times form cnp-shaped

foundations. Some Brazilian wasps of the genus Pohj-

bia, lay cup-shaped foundations for their first cells

;

bnt they construct a fiat roof as the comb increases

in dimensions. As soon as they have formed the first

comb, the species of Polybia begin to build upon the

flattened roof, "laying the hexagonal foundations at

once, sharp and angular, from the flattened roof. One,

two, three, or more planes are in different instances to

be seen, merely as it were chalked out by the slightest

amount of elevation possible."

Three of the British wasps
(
Vesjm arhorca, V. syl-

vesiris, and V. norvegica) build their nests in trees or

bushes, such as gooseberry bushes. The section con-

taining tliese, has the scape of the antennas yellow in

front, in all sexes. Their style of building corresponds

with that of the ground wasps, such as the V. vulgaris,

described above, but their texture is firmer. The nests

are consequently capable of resisting the ejects of

the wincl and rain, and the changes of temperature to

which they are liable to be exposed.

The Social wasps are most courageous. They

seldom attack when unmolested ; so it would be well

for any one, should a wasp fly near them, not to wave

it away, but to take no notice of its presence, or to sit

quiet. Should any one attack their nest, the inmates

boldly defend their citadel, and resent all attempts

of the invader. From the much abused, and too

often cruelly treated wasp, we may learn an admirable

lesson of parental care, of courage in the defence of her

young brood, and of careful and cleanly housewifery

;

no particle of rubbish of any kind being snfl'ered to

strew her dwelling. The number of individuals which

compose the ditl'erent communities of wasps varies much.

Keaumur calculated thirty thousand as the number

likely to bo found in a populous community. The
celebrated French observer had estimated the entire

number of the cells St ten thousand, and supposed each

might have been the cradle of three larvse.

THE COMMON WASP {Vespa vulgaris) generally

appears in tliis country in April. Mr. Smith once

saw a female flying at Hampstead on the l.Btlj Feb-

ruary, 18.59, when the weather was unusually mild. I

have a record of its early appearance in February near

Edinburgh, aboiit twenty-nine years ago, when first I

began to attend minutely to natural history.

VESPA GEKMANICA is widely di.stributcd in Bri-

tain, though not so abundant as tlic preceding.

VESPA EUTA, like tlie two preceding, is a ground
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wasp. It is widely distributcJ. From a nest of this

species numerous specimens of the Chrysis iymta, and

five of the Anomalon vesparum—an icliiieumonidous

insect—which are parasites, have been bred.

VESPA AKBOREA, one of the Tree wasps, was first

taken by ]\Ir. Smith in 1836, near Waliefield in Yorlc-

shire. It hnilds its nest in fir-trees.

VESPA SYLVESTEIS, tliongh a Tree wasp, has occa-

sionally been found inhabiting an underground nest.

THE HOEHET (Vcspa crahro) is the largest of the

British wasps, the female being from thirteen to four-

teen lines long, while the workers and males are froDj

nine to eleven. In Hampshire it is very abundant,

usually building in decaying trees, sometimes under

the eaves of houses, and occasionally even in a bank.

It has been observed carrying on its building opera-

tions on a fine moonlight night, as briskly as during

the daytime. The rare Velleius d'datatus, one of the

Btaphylinidous beetles, is found in its nest.

Worthy Edward Topsell, whose " native soyl " was

Duckworth in Huntingdonshire,* reckoned wasps and

hornets, and even bees, by no means interlopers among
serpents. He introduces them in his foolscap folio

history between the asp and tlie boa—the caterpillars

connecting the hornets with these great tropical Ophi-

dia— one of which, distended to a frightful extent, is

engaged in swallowing an infant of considerable size.

He evidently observed hornets at his native home, and

remarks that " their combes are wrought with greater

cunning, more exquisite art, and curious conceit, than

those either of wasps or bees, and these excellent de-

visers do make them one while in the trunks of trees,

and sometimes again in the earth, increasing them at

their pleasure with more floors and buildings, according

to the increase of their issue, making them smooth and

bright, decking and trimming them with a certain

tough or binding slime or gelly gathered from the

gummy leaves of plants." This, Master Topsell, is

a mistake ; careful observers now know, that wasps

form this binding material themselves.

Giioup—ANTHOPHILA or MELLIFERA.—
Tiiii Bees.

Well may the bees be called Anthophila, or Flower-

lovers, the name invented for the tribe by Latreille.

Without flowers they would not be Mellifcra, that

is, Honey-gatherers. This tribe, in all the solitary

species, consists of two sexes, males and females. In

the social species, to these two sexes is added what is

called a neuter or worker, which is in reality an abor-

tive female. The females and workers are generallj'

furnished with apparatus for conveying pollen : they

are armed with a sting.

The antennre of the females and workers have twelve

joints ; in the males there are thirteen of these articu-

lations. The abdomen of the females consists of six

segments or rings, while in the males there is one more.

In addition to the two lateral compound eyes, they

have three simple eyes, called ocelli or stemmata, on

the crown of the head. The tongue, so important an

* He tells us so at p. 659 of the work, of which his History

of Serpents forms the second book, published in 1658.

organ in this tribe, is lanceolate, or filiform. In the

larva state these insects are fed on pollen or honey,

stored up by the parent. Several of the tribes are

parasitical ; that is, they collect no honey or pollen,

but consume food stored up for the legitimate inhabi-

tant of the nest. In these insects the basal joint of the

hind tarsi is dilated into an oblong or subtriangular

plate, most frequently rough on the inside, and

provided, except in the parasites, with instruments for

collecting and carrying pollen. The maxillaj and
labium are elongated, and often form a proboscis which

can be folded several times beneath the head, and ia

useful in reaching into the long tubes of flowers.

Family I.—ANDRENID^.

This family derives its name from its typical genus

Andrena, of the habits of which more will be said

hereafter. The following are the characters of this

family :—The mentum is elongated, the labium at its

extremity is small, and either spear-shaped or cordate,

with a small ear-shaped lobe on each side. It is either

straight or very slightly deflexed in some, and reflexed

in otliers, and considerably shorter than the tubular

mentum, the labium and terminal maxillary lobes not

forming an elongated proboscis; the labial palpi are

four-jointed and resemble the maxillary palpi, wdiich

are always six-jointed. The mandibles are simple, or

end in one or two notches. The antennai are elbowed,

the hind legs are generall)' completely clothed with

hairs, the trochanters and femora in the females are

pollenigerous, the basal joint of hind tarsi is never

externally dilated into an angle, and the second joint

of the tarsi arises from the centre of the lower edge of

the preceding joint.

The insects of this family are all solitarj', and con-

sist of males and females ; the latter collect pollen

from flowers, which, with the addition of a little hone}',

they form into a kind of paste, which is the food of

their grubs. They burrow in the ground, and deposit

an egg on a supply of this paste sufficient for the rear-

ing of the grub.

Genus Colletes.—In the genus Cullies, of which

there are four British species, the ocelli are placed

in a line on the vertex. The wings have one mar-

ginal and three complete submarginal cells. The
economy of this genus of insects was graphically de-

scribed by Reaumur, who found them constructing their

burrows in the interstices of stone walls. Our accomit

of the bees is chiefly compiled from Mr. Smith's mono-
graph of the bees of Great Britain, published in 1855.

The Ajiis Daviesana is very abundant in many
sandy districts, particularly in the county of Kent.

These insects form burrows, which are from eight to

ten inches in length. At the further end they are

lined with a very thin, transparent, membranaceous

covering, resembling gold-beaters' skin. " The insect

having stored up a sufficient supply of pollen and honey

in a semifluid state, closes up the cell with a cap of

the same substance as the lining of the tube. This

cap is stretched flat across, like the parchment on a

drum-head ; a little within she next constructs a con-

cave cap, serving as the end of the cell ; her former
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labour is then repeated until she has furnished six or

eight cells, when the whole is completed." There is

little doubt that the same bee constructs more than

one of these tubes, as there is never any trace of a

second tunnel running into the first, as in many other

solitary bees.

These bees are liable to the attacks of two parasites,

one of which feeds on the larvre, -while the other eats

tlie pollen. The first is a fly [Milto'jramma inmdata) ;

this fly may frequently be seen entering the cells of

the bees, and indeed it has been often bred from the

cocoons of the Colletcs. The second enemy is a little bee

{Epeolus vnrierjatus). The greatest enemy of these

bees, however, is the earwig, which commits wholesale

slaughter on them, devouring pupa?, larva;, and pollen,

and in some localities they abound to such an extent

that three-fourths of the bees perish from their attacks.

The type of the genus Colletcs is the C. succindd, a

si)ecies which seems to be very partial to the flowers

of the heath.

Genus Prosopis.—At one time the bees of the

genus Prosopis were thought to be parasites, because

they wanted the usual apparatus for collecting pollen.

Mr. Thwaites, in 1841 found two of the species breed-

ing in bramble- sticks, and since that time others have

repeatedly bred the species from a similar nidus. Mr.

Sidney Saunders has observed in Albania a species

which constructs its cells in bramble-sticks, and lines

them after the manner of Colletcs with a thin trans-

parent membrane, able to hold a semi-liquid honey,

which they store up for their young. This species was

much suljject to be infested by a species of Stylojis.

The species of this genus found in the British islands

are nine in number, and are very partial to the flowers

of the wild mignonette {Reseda luteola). In this genus

the body is smooth and naked, and there are only two

complete submarginal cells : the ocelli are arranged in

a triangle. The last two genera belong to Westwood's

sub-family, called from the bluntness of the tongue

Ohtusilingues. To his sub-family with a pointed tongue,

and called in consequence Acutilingues, belong the other

British genera of the family Andreniclce; of these we
may specify some of the genera.

Gemus Sphecodes.—The bees of the genus Sp/iccof/cs

lu\ve no pollenigerous organs; they have four submar-

ginal cells to the fore wings, and the antenna; are nodose

in the males. It is doubtful if this genus is parasitic,

notwithstanding the structure of the feet of the female.

Genus IIalictus.—Twenty-six species of the genus

Hcdictus have been described as indigenous to these

islands ; one of these is the smallest bee found in this

country, the male being only two lines in length. This

species is aptly called Hcdictus minidissiriius. The
species are widely distributed, being found in every

quarter of the globe. The females of Halictus, and of

the last recorded genus, make their appearance in April,

and are to be found from that time until late in the

autumn, and no males of these genera appear until

long after the females. The following observations

have been made on a colony of Hcdictus Morio, one

of the most common species, frequently found in path-

ways in the suburbs of London. The females appear

early in April, and continue in numbers up to the end

Vol. II.

of June. During the month of July scarcely an indivi-

dual is to be found. About the middle of August the

males begin to come forth ; the females succeed the

males in their appearance about ton or twelve days.

The following appears to be the history of Halictus : the

males and females appear in autumn ; the impregnated

females pass the winter in the perfect state, appearing

during the following season to perform their economy,

the males not appearing before the autumn, so that in

their economy they resemble humble bees and wasps

rather than solitary bees.

In the genus Hcdictus the fore-wings have three sub-

marginal cells ; the abdomen of the females has a ter-

minal slit. The central division of the labium is longer

than the external, and in the males the antennse are

sometimes as long as the bod}'.

Genus Andrena.—The genus Andrena contains the

largest number of species of all the British genera. The
venerable Kirby first greatly enlarged the genus Apis,

and divided it into sections, each of which was named
with a generic title by Fabricius or Laireille. They
took generally Kirby's characters, and merely gave

names.* Sixty-eight species of Andrena have been

described. The bees of this genus may be truly said to

be the harbingers of spring, as males may be found on

catkins and early spring flowers on the first fine April

days—two species (A. bicolor and A. Gv-ynana) as

early as March. The Andrencr, are all burrowers in

the ground, some species preferring baid<s of light earth,

while others prefer hard-trodden pathways. The bur-

rows vary in length ; they are seldom less than six

inches, whilst others excavate tunnels in the gi'ound

from nine to ten inches in length. At the bottom

of each burrow they form a small oval chamber, in

which the female lays up a small pellet of pollen mixed

with honey. These pellets are generally about the

size of a pea, varying in size in the different species.

The bee sometimes constructs branch tunnels, with a

simflar chamber at the end. When the egg is depo-

sited, the female bee closes the mouth of the tunnel.

The species oi Andrena are subject to the attacks

of various parasites. The bees of the genus Nomada
are parasites, and appear to be on a perfectly friendly

footing with the industrious bees, being permitted, with-

out let or hindrance, to enter their burrows. It has

been advanced as a proof of the ingenuity and artifice

necessary to be employed in effecting the deposit of

their eggs in the working bees' nests, that the parasites

should bear a close resemblance to the bees on wdiich

they are parasitic. Some instances may undoubtedly

be advanced, as Apathvs and Bomlms, and also in the

different species of Volucclla which infest the nests of

humble bees; but amongst the solitaiy bees there ara

no such resemblances to aid in any necessary decep-

tion. It may be remarked that the two cases are not

analogous, and I am not prepared to say that in the

case of the Bomhi and their enemies it may not be

necessary ; but as regards solitary bees it certainly is

not—colonies of Andrenidic and their parasites mingle

* I might have quoted from Kirby, but jirefer going to Jlr.

Smith's volumes, with the great additional information on tha

bees that has been collected since tlio publication of Kirby's

volume.
2B
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together in perfect harmon}', issuing from and entering

into the burrows indiscriminately. It may be observed

that between Eucera and Nomada no resemblance

exists in general appearance, one being several times

larger than the other, and covered with pubescence of

a sombre colour; whereas the parasite is a gaily-

coloured insect, destitute of pubescence, and readily

observed from the briglitness of its colouring. To some
extent a constant connection between certain species

exists ; and some species of these parasites are always

found in connection with certain species oi Andreiia."

It is the opinion of some authors that when the parasitic

bee has deposited her egg upon the store of pollen col-

lected by the industrious bee, the latter at once deserts

it, and proceeds to construct a fresh burrow ; and that

the parasites, which may be seen constantly entering

dilTereiit burrows, enter them that they may find the

requisite quantity of food, which will usually be found

to be much less than that required for the industrious

bee. Aa soon as they have found this, they deposit

their egg, and the nest is then possibly deserted by its

legitimate owner.

ANDRKNA HATTORFIAHA is the largest species of the

genus found in these islands. The female is eight lines

long, while the male is a line shorter. Andrena florea

is truly a summer insect, is associated with the brightest

of all the sunny days of June, when the wild bryony is

creeping over the hedge, the flowers of which are its

chief delight. Andrena cineraria is an early species,

appearing in April. It is fond of burrowing in trodden

palliwaj's, and may be met with abundantly in the

walks of Hyde Park. It is deep blue-black, the head

and thorax clothed witli white pubescence.

ANDRENA PILIPES is seldom found but in the county

of Kent ; is very partial to thistle heads, from which it

obtains a white pollen ; when loaded with this it has a

very strange appeariuice.

ANDRENA NITIDA may be found in the flowers of

the common dandelion, in which they cover themselves

with pollen. It is an early spring bee, and so is the

Andrena albicans, a species found too by arctic travel-

lers on tlie shore of Lake Winnepcg.

ANDRENA FULVA is a bee fond of the apple blos-

som, and appears wlien that bloom is out.

ANDRENA CLARKELLA is usually the first bee which

appears in spring. It is found all over Europe, in

Algeria, and occurs also in Nova Scotia.

ANDREA TRIMMERANA is very abundant on Hamp-
stead Iloatli, and is frequently infested by Stylops.

Among the Andrence one species is peculiarly liable

to the attacks of Slylops ; this is the A. convcxiuscida,

some having frequently one, two, and a few even three

specimens, projecting from the segments of the abdomen.

Of the genus Macrojiis there is one species (Itlacropis

lahiata) occasionally found in these islands; but it would

appear to be very rare, as it has only been met with

thrice.

There are two species of the genus Cilissa found

in Britain. In habit they resemble the species of

Andrena. Cilissa hmmorrhoidalis is found in the

month of August "where the blue-bells grow," for it

docs not appear to frequent any other (lower (Smith,

Monograph, p. 110).

The genus Dasypoda contains but one British species,

which is perhaps the most beautiful bee found in this

country (Dasyjioda hirtipes). This bee derives both

its generic and its specific names from the long dense

brush of fulvous hairs on the hind legs. The appear-

ance of the female, when loaded with pollen, is sulB-

ciently singular to attract the attention of the most

apatlietic observer. Kirby records that she forms

burrows, like Andrena, and sits at the mouth of them
enjoying the warmth of the sun, while the male flies in

circles round her.

Family—APIDiE.

This family is characterized by Professor Westwood
as follows:—-The mcntum is long, with the labium

at its extremity forming an elongated slender seta,

reflexed when at rest, and as long as, or longer than the

mentum, with two small lateral filaments, and form-

ing with the elbowed maxillae an elongated proboscis,

capable of being stretched out in front of the head

when in action, or folded up beneath it and the breast

when at rest, in the shape of a flattened 2.

Without alluding to sub-families, we proceed to

give, from Mr. Smith's Monograph, an account of tho

economy of the British genera of the family.

Genus Panurgus.—There are two species of the

genus Pamirgus in Britain. In structure they are

very similar to the Andrenidie ; the females possess

the brush on tho tibife and the apical fringe on tlie

abdomen, and their tarsi are similar. The chief diiler-

ence lies in the tongue being folded at the tip when
in repose. They excavate burrows, and lay up a store

of pollen and honey, like the Andrense. They are

summer bees, and black in colour. The most abun-

dant species is the Panurgns Banksianus, which forms

large colonies in retired sandy spots on heaths, making

its appearance in July. For j'ears such a community

has existed on the north side of the Vale of Health,

Ilampstead Heath, where in spring the larva3 may
be found in small cells about sis inches beneath the

surface. They do not change to nymphs many days

before arriving at their perfect condition. This species

and the Panurgus calcaratus seem to prefer the flowers

of the mouse-ear hawkweed {Hieraciuni) to those of

any other plant.

Genus Nomada.-—The bees of the genus Nomada
are popularly called Wasp bees, from a close resem-

blance they have in their gay colouring to some of the

smaller wasps. The body is elongated and smooth

,

the legs are simple in both sexes. The maxillary

palpi are six-jointed. The bees of this genus are

known to deposit their eggs in the nests of other bees.

They deposit their eggs on the provision laid up by the

working bee, which, finding an egg deposited, com-

mences a fresh cell for her own progeny. Mr. Smith

tliinks it probable that the parasite closes its cell, having

frequeiitl}' captured Nomada: and Mclectm with masses

of clay attached to their posterior tibias; and in the well-

known genus of exotic pai-asitic bees (Crocisa) speci-

mens are of frequent occurrence, which have masses

of clay or mixed earth on their tibia;. Twenty-four

British species are described ; one of these {N. iSoli-

daginis) is often very abundant on the ragwort and
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wild thyme. The Nomada sexfasciata is parasitic on

the bee called Eucera longicornis, and may be seen in

the mouth of June flying about where these bees have

a colony, and occasionally entering into and issuing

from their burrows.

Genus Epeolus.—There is but one British species

of this genns ; it is short and glabrous, and distinguished

by the maxillary palpi being short and one-jointed.

Epcohis variegatus is a parasite on another bee, Colletcs

Daviesana, and is found in its burrows. The males

like the males of most bees, seem to be a lazy set,

passing most of their time reposing in flowers. The
females are also very sluggish, and may be easily taken

with the hand. Their sting is very sharp.

Genus Ccelioxys.—This is another genus of para-

sitic bees, and may be known by the abdomen being

conical in the female, and toothed at the tip in tlie

male. The mandibles are broad and toothed. There

are six British species described ; thej' are parasites on

Saropoda, and Megachile.

Genus Stulis.—This is another parasitic genus of

bees, which is short and ovate. There are three species

found in these islands. The female of Slelis lihcsoptera

has been observed entering the burrows of Osmia

fulviveiitris in an old post. On one occasion it flew

out to a short distance and settled on another post,

apparently waiting for the Osmia to complete her

labour, for immediately on the latter leaving, the Stelis

re-entered. One of the species is parasitic on an

Osmia, which makes its nest in bramble sticks.

Genus Melecta.—Two species of this genus are

found in this country. One of these [Melecta luc-

tuom) is a beautiful jet-black bee, spotted with snow-

white. It is parasitic on Anthophora. Jlr. Smith has

tVcquently bred it from the cells of that bee. In the

autumn of 1852 he procured a great number of larva;

from the nests of the Anthophora. He could detect

no dillerence in their form, but some were orange-

yellow and others white. All the yellow larv* turned

into Aiithophora, and some of the pale larvie proved

to be Melecta. He adds that these bees are frequently

infested with the larva of the genus of beetles called

ileloe, a dozen of them sometimes adhering to the

sides of the metathorax.

Genus Os.mia.—Of the genus Osmia ten species are

British.

OSMIA RUFA is the most abundant species in this

country ; the female is armed on each side of the

clypeus with a stout horn (Iience the name also given

to it of Osmia bicornis). This pretty bee varies its

economy according to circumstances. " In hilly coun-

try or at the sea-side, it chooses the sunny side of

.cliffs or sandy banks, in which it forms its burrows;

but in cultivated districts, particularly if tlie soil be

clayey, it selects a decaying tree, preferring the stump
of an old willow. It lays up a store of pollen and honey
for the larvaj, which, when full grown, spin a tough

dark-brown cocoon, in which they remain in the larva

state until the autumn, when the majority change to

pupse, and soon arrive at their perfect conditicn.

Many, however, pass the winter in the larva state."

This Osmia frequently makes its burrows in the mortar

of old walls.

OSHIA lEUCOMELANA selects for her nest the dead
branches of the common bramble, and removes from
them the pith, usually to the depth of from five to six

inches. At the end she deposits a supply of food,

which she closes in with a substance like masticated

leaves. In one bramble stick she usually forms five

or six cells. She does not extract the whole of the

pith, but alternately widens and contracts the diameter

of the tube, each contraction indicating the end of a
cell. Immediately before closing up each cell, she

deposits an egg. The egg is white, and about the size

and shape of a caraway seed. The larva is hatched in

about eight days, and feeds about ten or twelve, when
it is full grown, and spins for itself a thin silken cover-

ing. In this cocoon it remains till the following spring,

wlien it goes through its other transformations, appear-

ing in June as a winged bee.

"The two most interesting species found in these

islands are the Osmia aurnlenta and 0. hieolor. These
bees generally burrow in banks, particularly the latter,

which forms colonies. It appears to be the natural

habit of these species to construct tunnels in hard banks
with great labour and untiring perseverance ; stifl wo
find them at times exhibiting an amount of sagacity

and a degree of knowledge that at once dispels the

idea of their actions being the result of mere blind

instinct, impelling them in one undeviating course. A
moment's consideration will suffice to call to mind
many tunnels and tubes, ready formed, which would
appear to be admirably adapted for the purposes of the

bee ; for instance, the straws of a thatch and many
reeds ; and what could be more admirably adapted to

their requirements than the tubes of many shells'? So

thinks the bee. 0. aurulcnta and 0. hieolor both select

the shells of Helix hortensis and Helix ncmoralis. The
shells of these snails are, of course, very abundant, and

lie half hidden beneath grass, mosses, and jilants. The
bees, finding them in such situations, dispense with their

accustomed labour, and take possession of the deserted

shells. The number of cells varies according to the

length of the whorl of the shells selected, the usual

number being four ; but in some instances they con-

struct five or six, commencing at the end of the whorl.

A suitable supply of pollen and honey is collected, an

egg deposited, and a partition formed of abraded vege-

table matter. The process is repeated until the requi-

site number is formed, when the whole is most carefully

protected by closing up the entrance with small pellets

of clay, sticks, and pebbles ; these are firmly cemented

together with some glutinous matter, and the bee has

finished her task. AVhen she has selected the sliell of

a much larger snail, say that o{ Helix aspersa, in which

the whorl is mucli larger in diameter than that of the

other two, in fact, too wide for a single cell, our little

architect, never at a loss, readily adapts it to her

purpose, by forming two cells side by side ; and as

she advances towards the entrance of the whorl, it

becomes too wide even for this contrivance. Here let

us admire the ingenuity of the little creature : she

constructs a couple of colls transversely !—and this is

the little animal which has been so blindly slandered

as being a mere machine. On the beautiful chalk

slopes, not far from Mr. Atkin's seat of Halstead Place,
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ia Kent, I found snail shells so tenanted in 1843, and

snail shells also tenanted hy a beautil'ul spider of the

genus Attiis, or Salticus, as it was named by Latreille.

A wood-boring bee constructs her tunnel, not by exca-

vating downwards, as she would be incommoded with

the dust and rubbish which she removes ; no, she worlis

upwards, and so avoids such an inconvenience. When
slie has advanced to the length required, she proceeds

in a horizontal direction to the outside of the post, and

now her operations are continued downwards. She

constructs a cell near the bottom of the tube, a second

and a third, and so on to the required number. The
larv;e, wheu full fed, have their heads turued upwards.

The bees which arrive at their perfect condition, or

rather those which are first anxious to escape into day,

are two or three in the upper cells. These are males.

Tlie females are usually ten or twelve days later.

OSMIA PARIETINA is a species of Osmia only found

in the northern parts of this country. It selects the

ujider side of a slate or stone on the ground, with a

hollow space beneath it. The bee attaches the little

balls of pollen to the stone. Mr. Robertson sent a

stone of this kind from Glenalmond in Perthshire,

which contained beneath it a mass of cocoons. This

stone was ten inches by sis, and there were two hundred

and thirty cocoons attached to it. In November, when
found, about one-third of them were empty. In March
a few males made their appearance, and shortly after a

few females ; others came out at the end of June. At
this time there were thirty-five uudeveloped cocoons

containing larva. The following April they were still

in the larva state. B\' the end of May they had changed

to pupne, and about the end of June began to come
forth perfect insects ; so that a portion of eggs depo-

sited in 1849 had been three years in arriving at matu-

rity. May this not be a provision for the preservation

of a species livi]ig in a most uncertain climate? A
species of Chrysis, or Golden wasp, is parasitic in the

nests of this bee.

POPPY BEE.—The Kev. William Kirby (for doubt-

less the rector of Barham wrote that chapter in Kirby

& Spence's "Introduction"^ has thus alluded to the

habits of another bee, now placed in a genus by itself,

named Anthocopa, or the " flower-cutter." It has not

yet been discovered in this country.

Kirby classes these bees among " the hangers of

tapestry, or upholsterers—those which line the holes

excavated in the earth for the reception of their young
with an elegant coating of flowers or of leaves. Amongst
the most interesting of these is Mcgachile jyapaveris,

a species whose manners have been admirably described

by Reaumur. This little bee, as though fascinated

with the colour most attractive to our eyes, invariably

chooses for the hangings of her apartments the most

brilliant scarlet, selecting for its material tlie petals of

the wild poppy, which she dexterously cuts into the

proper form. Her first process is to excavate in some

pathway a burrow, cylindrical at the entrance, but

swelled out below to the depth of about three inches.

Having polished the walls of this little apartment, she

next flies to a neighbouring field, cuts out oval por-

tions of the flowers of poppies, seizes them between her

legs, and returns with them to her cell ; and though

separated from the wrinkled petal of a half-expanded

flower, she knows how to straighten their folds, and, if

too large, to fit them for her purpose by cutting off the

superfluous parts. Beginning at the bottom, she over-

lays the waUs of her mansion with this brilliant tapestry,

extending it also on the surface of the ground round

the margin of the orifice. The bottom is rendered

warm by three or four coats, and the sides have never

less than two. The little upholsterer, having completed

the hangings of her apartment, next fills it with pollen

and honey to the height of about half an inch ; then,

after committing an egg to it, she wraps over the pojijiy

lining, so that even the roof may be of this material,

and lastly closes its mouth with a small hillock of earth.

The great depth of the cell, compared with the space

which the single egg and the accompanying food depo-

sited in it occupy, deserves particular notice. This is

not more than half an inch at the bottom, the remaining

two inches and a half being subsequently filled with

earth. When you next favour nie," he adds, " with a

visit, I can show you the cells of tliis interesting insect,

as yet unknown to British entomologists, for which I

am indebted to the kindness of M. Latreille, who first

scientifically described the species."

Genus Megachile [Leaf-cutter Bee).—In this genus

the head is generally large, and the mandibles very stout.

These bees are commonly called Leaf-cutters, from

their habit of cutting off pieces of the leaves of various

trees, with wdiich they form cells in which they store

up food ibr their larvffi ; they prefer the leaves of the

rose and laburnum. Some of the species, such as

Megachile Willufjlibiella and M. lirjniseca, select de-

caying trees, posts, and rails, in which they form their

tunnels. Megachile maritima buiTOWs in the ground.

Some species, such as M. circinncincta, form large

colonies. The various species of Ccclioxys are para-

sites on Megachile. The Megachile argentata is a very

active little insect ; it makes a piping sound, which is

extremely shrill and acute. It frequents the flowers of

the Echimn vulgare, or Viper's bugloss, which when
seen is such a handsome ornament, growing among the

trap debris of Salisbury Crags, near Edinburgh. In

one of the divisions of this genus the fore tarsi of the

males is dilated. To this section belongs the bee men-

tioned by John Ray in his Letters as '"the AVillow

Bee," and named by Kirby Willyghhiella, after Ray's

friend, the naturalist "Willughli^'. This name is a very

a]ipropriate one for this bee, as it burrows in the old

stumps of willow trees.

THE LEAP-CUTTER BEE {Megachile centwneulcn-is)

is a well known British species, which is peculiarly fond

of the leaves of rose bushes. These may often be

seen with circidar pieces cut out of them, and one who-
has watched the insect at work, thus describes its mode
of operation. The bee places itself on the edge of the

leaf, so that it passes between its legs, and with its

great and shaip mandibles it cuts out a piece quickly,

poising itself on its wings when it lias nearly finished

its work, so that it may not tear the piece, and to keep

it and the cutter from falling to the ground. When it

has quite detached the piece, it holds it firmly between

its legs, and carries it to its nest, where it uses it with

similarly formed pieces to build its cell. It takes many
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pieces of leaf to form one cell. As soon as one of these

is completed, the hee collects houey and pollen, which

she places at the bottom, and on this provender, pro-

vided for its young, she deposits an egg. She covers

the shell with pieces of leaf, so cut as to fit it exactly,

and then commences to form another similar cell above

it. This bee usually makes its nest in holes in decayed

wood, though it also constructs them in holes in walls

and in pathways.

Genus Xylocopa {Wood-cut ki- Bee).—In India

and Ceylon, as I have been told, window and door

frames are often perfectly riddled by a species of this

genus. Dr. Clcghora once asked me how their ravages

could bo stopped. " By employing iron frames," I

might have replied. The Xyloco2M violacea, a large

species, and with wings of a deep violet colour, I first

saw flying about the flowers in the window of the

modest home of Serville, the French entomologist,

when I visited Paris in 1841. This bee is found cora-

monl)' in gardens ; it burrows in the upright jjutresoent

espaliers or vine-props, occasionally in the garden

seats, doors, and window shutters. In the beginning

of spring, after repeated and careful surveys, she fixes

upon a piece of wood suitable for her purpose, and

with her strong mandibles begins the process of boring.

First proceeding obliquely downwards, she soon points

her course in a direction parallel with the sides of tlie

wood, and at length, with unwearied exertion, forms a

cylindrical hole or tunnel not less than twelve or

fifteen inches long and half an inch broad. Where
tlie diameter will admit of it, three or four of these

pipes, nearly parallel with each other, are bored in tlie

same piece. As yet she has completed but the shell

of the destined habitation of her olfspring; each of

which, to the number of ten or twelve, will require a

separate and distinct apartment. How, you will ask,

is she to form these ? With what materials can she

construct the floors and ceilings? Why, truly God
" doth instruct her to discretion and doth teach her."

In excavating her tunnel she has detached a large

quantity of fibres, which lie on the ground like a heap

of saw-dust. This material supplies all her wants.

Having deposited an egg at the bottom of the cjdinder

along with the requisite store of pollen and honey, she

next, at the height of about three quarters of an inch,

which is the depth of each cell, constructs of particles

of the saw-dust glued together, and also to the sides

of the tunnel, what may be called an annular stage

or soaflblding. When this is sufBciently hardened, its

interior edge affords support for a second ring of the

same materials, and tlius the ceiling is gradually formed

of these concentric circles, till there remains only a

. small orifice in its centre, which is also closed with a

circular mass of agglutinated particles of saw-dust.

When this partition, which serves as the ceiling of the

first cell and the flooring of the second, is finished, it is

about the thickness of a crowu-piece, and exhibits the

appearance of as many concentric circles as the animal

has made pauses in her labour. One cell being finished,

she proceeds to another, which she furnishes and com-

pletes in the same manner ; and so on until she has

divided her whole tunnel into ten or twelve apartments.

Here, if you have foUowed me in this detail with

the interest which I wish it to inspire, a query will

suggest itself. Every cell requires a store of honey
and pollen, not to be collected but with long toil, and
that a considerable interval must be spent in aggluti-

nating the floors of each, it will be very obvious to you
that the last egg in the last cell must be laid many
days after the first. We are certain, therefore, that

the first egg will become a grub, and consequently a
perfect bee, many days before the last. What then

becomes of it? you will ask. It is impossible that it

should make its escape through eleven superincumbent

cells without destroying the immature tenants ; and it

seems equally impossible that it should remain patiently

in confinonient below them until they are all disclosed.

This dilemma our heaven-taught architect has provided

against. With forethought never enough to be admired,

she has not constructed her tunnel with one opening

only, but at the further end has pierced another orifice,

a kind of back door, through which the insects produced

by the first laid eggs successively emerge into da}'. In

fact, all the young bees, even the uppermost, go out by
this road ; for, by an exquisite instinct each grub, when
about to become a pupa, places itself in its ceU with

its head downwards, and thus is necessitated, wdien

arrived at its last stage, to pierce its cell in this direc-

tion. Much of this is compiled from the great work
of Reaumur.

Genus Anthidium.—White, in his Natural History

of Selborne, says, " There is a sort of wild bee fre-

quenting the garden campion for the sake of its

tomentum, which probably it turus to some purpose

in the business of nidification. It is very pleasant to

see with what address it strips off the pubes, running

from the top to the bottom of a branch, and shaving it

bare with the dexterity of a hoop-shaver. When it has

got a vast bundle, almost as large as itself, it flies

away, holding it secure between its chin and its fore-

legs." The bee so graphically alluded to is the Antla-

dium manicatum, the abdomen of which is spotted on

the side with yellow, and the male of wdiich has the

abdomen inflexed at the end, and armed with five

spines. It is truly a summer bee—which docs not

appear before the end of June or the beginning of July.

The burrow in wdiich its nest is placed is not constructed

by itself, but it uses any hole which it finds adapted for

its purpose ; its nests are frequently found in holes

bored in old willow-stumps by the Goat Moth. The
chamber being formed, the bee collects a quantity of

down from woolly-stemmed plants, with which she

forms an outer coating. She then constructs a number

of cells for the reception of the pollen or food of the

larva. They consist of a woolly material, mixed with

some glutinous matter, which resists the moisture of

the food it contains, and in which the larva, on being

full fed, spins a brown silken cocoon ; the sexes dilfcr

from most other bees in the males being much larger

than the females.

Linna;us described a species of the genus Chclos-

toma under the name of Apis florisomnin, the male

of that species frequently being found in the petals

of flowers, whore it passes the night, while the second

British species {Chdostoma campamdaruni) frequents

the pretty hare hell. The species of this genus make
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their burrows in decaying posts and rails; but when
tliey meet with ready-formed tubes adapted to their

purpose, they avail themselves of tlie convenience.

Mr. Jlarsham describes the PimpJa manifestator as

introducing its eggs into the nests of this bee ; but the

bee is so small, and the parasite so large, that it can

hardly be ou the Chelostonia that the Ichneumon preys,

but more probably on some beetles (such as the Clyhis

arietis) which deposit their eggs in the same posts.

Fcenus assectator enters the burrows and searches till

it finds the nest. Two species of Chrysis are also

found to be parasitic on this bee.

Cekatina.—The labial palpi in the genus CeraUna

have four joints. Spinola iirst ascertained the habits

of the species. These bees hollow out the pith of

brambles and briars, and furnish their larvae with a

deposit of semifluid honey. Mr. Smith, who has con-

firmed the observations of Spinola, says— " Some years

ago I observed a small bee most industriously employed

in excavating a dead bramble stick. My attention was

directed to the circumstances from observing some of

the falling pieces of pith on the ground immediately

beneath. Occasionally fresh quantities of dust were

pushed out. At length the little creature came out

of the stick as if to rest, and after sunning itself a

few minutes, it re-entered, and again commenced its

labours." Later in the day he stopped up the hole,

cut off the branch, and found a male and female Cera-

tina. The Count St. Fargeau regarded these bees as

parasitic, from their wanting pollenigerous appendages

;

but there are, as has been shown before, other genera

similarly destitute, and yet not parasites. The Cera-

tina cmruka, is very local. It frequents the flowers of

the Echium vulgare.

EuCEUA.—The genus Eiicera is so named from the

antenna in the males being as long as the body. There

is but one species found in this country— the Eucera

loiifficoniis, or Long-horned bee. Eucera prefers a

clayey soil for its burrows. At the end of the burrow

the female forms an oval chamber or cell. The sides

of this are made perfectly smooth, and capable of resist-

ing the moisture of the mixture of pollen and honey

stored up for its young brood. Each cell has one larva.

This larva does not spin a cocoon, but passes the winter

as a larva ; about the end of April it changes to the

pupa state, shortly after attaining which, it becomes a

perfect bee. "The male, on emerging from its cell, passes

its long antenna; tlirough the notch at the base of the

first joint of the anterior tarsus, drawing the anteunfe

through, and thus readily divests those organs of the

thin pellicle in which they are enveloped. Here we
see another beautiful exemplification of the trutli, that

nothing is made in vain. The long antennce of the

males of this genus are doubtless adapted to some

peculiar phase in their economy, and the remarkable

hexagonal reticulation of the joints also answers some

purpose connected with a peculiar sense, the exact

function of which we are unable to appreciate."

Sarapoda.— The genus Sanipoda is distinguished

from all the other genera of British bees by the setiform

labial palpi, the joints of which are continued in a

straight line. The only British species, the Sara-

2>oda bimactdaia, is abundant in Hampshire and San-

down Bay in the Isle of Wight. It is evidently a

prime favourite of the able monographer of the British

bees, who thus writes of it :
—" Of all the busy

bees that revel in the beauty of a summer's day, Sara-

poda bimacuhtta must ever be an especial favourite.

It is only to be found when it is sunniest, brightest, and

hottest—when summer days are summer days indeed.

Who has not heard its merry hum? Who has not

seen it when for a moment it settles on a flower, or

rests on some sunny bank, panting with delight?

Their eyes splendid as opals : could their brilliancy be

preserved, this bee would rival and challenge admira •

tion with the most brilliant of its tribe. It is a local

species, but abounds in many localities; it flies with

incredible swiftness, darting from flower to flower."

Anthopuoua.—There are four British species of

the very fine genus Anthoplwra, which is one of great

extent, and distributed over the whole world. One
of the British species [Anthophora furcata) is a wood-

burrower, according to Kirby. It occurs abundantly

near London in July and August, frequenting the flowers

of the red dead-nettle. The other indigenous species

burrow in the ground or in walls, and such like places.

The Anthophora acervorum is found in all parts of the

United Kingdom. It literally swarms in some places.

" There is a colony of this bee, in the chalk-pits at

Norlhfleet, of such amazing extent that, in the middle

of April, a dark flickering shadow is cast on the ground

from the countless numbers assembled." There is

little doubt that this is the very bee alluded to by the

Rev. Gilbert White—in his Observations on Insects

usually printed with the "Natural History of Sel-

borne "—in the following passage :
—

•
" There is a

remarkable hill on the Downs, near Lewes in Sussex,

known by the name of Mount Carburn, which over-

looks that town, and affords a most engaging prospect

of all the country roimd, besides several views of the

sea. On the very summit of this exalted promontory,

and amidst the trenches of its Danish camp, there

haunts a species of wild bee, making its nest in the

chalky soil. When people approach the place these

insects begin to be alarmed, and, with a sharp and

hostile sound, dash and strike round the heads and faces

of intruders. I have often been interrupted myself

while contemplating (he grandeur of the scenery around

me, and have thought myself in danger of being stung."

In the south of the Isle of Wight, the cliff's are often

completely I'iddled with their burrows. Among the

parasites attacking this bee, we may specially men-

tion the chaloiilidous genus MiUttohta, of which an

account is given elsewhere. The common earwig is

also very destructive, as it penetrates their burrows,

and eats greedily the food laid up for the progeny of

the bee.

Genus Bombus {Humble Bee).—Bees of this genus

may be at once known by their very large and hairy

bodies. In Hampshire they are called Dumbledors,

while in other districts they are named Bumble bees and

Hummel bees. The name Humble may be a corruption

of Humming bee, from the loud hum so characteristic

of the species. In Scotland they are called "Bumbees,"

while the brown species are called "Foggies." No
one who loves to watch nature, in all her varied guise,
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can have failed in early spring, wlien tlie catkins are

first found on the willow, to notice tlie loud hum of the

females of different species of Bomli ; and in May,

when the horse-chesnut hlooras, from the break to the

close of day the hum of these industrious bees is

unceasing. Various authors have written on the econ-

omy of these bees. In the winter, torpid fenialts are

found in decayed trunks of trees, under turf-stacks, or

in other sheltered and dry situations. These females,

having passed the winter in a torpid condition, revive

under the influence of the warmth of spring, and

become each the foundress of a separate colony. The

first nests which they construct are of small dimensions,

only sufficient to contain a few cells, in which they

rear the workers who assist them in the formation of

tlie works necessary to the wants of a large colony.

When the larvje are full grown, they spin a tough, oval,

silk cocoon, in which they assume the nymph state;

and, when sufficiently advanced towai'ds maturity to

roipure food, they begin to gnaw oft' the crown of their

imprisoning chamber, in doing which they are assisted

materially by the workers. On first emerging from

their confinemerrt they are by no means matured.

Their pubescence is of a uniform pale colour, and some

days elapse before they acquire the gay livery which they

have assumed ere they fly. The males and females are

not reared before the season is well advanced. The

males of the Bornhus irratorum are the first that appear,

beginning to come forth about the third week in iMay.

Tlie nests are infested by several insects which devour

the wax and honey, and with others which destroy the

young brood.

The Humble bees have likewise a parasitic genus of

bees, which live in their nests. They form a separate

genus called Apalhus. I do not know what office

these bees perform in the economy of the nest. They
live on the most friendly terms with the industrious

part of tlie community ; and it is probable that irjion

them devolves some important oftice, the nature of

which it would be very interesting to discover. It

has been supposed, from the very close resemblance

of the Ajxithi to the Bomhi, that the former are an

idle race, reared at the expense of the industrious

bees, and wearing a livery in imitation of them for

the purpose of deception ; but there can be little

doubt of these aristocrats of the community perform-

ing important and necessary duties highly conducive

to the general prosperity of the whole. That the

close resemblance of these bees is not for tlie pur-

pose of deception, is at once proved by the fact of

ApntJnis harbiitellus, a yellow-banded bee, being found

in tlie nest of Bomhus Dcrhamellus, a black species,

having the tip of the body red.

The numbers of which the societies of Ilumble-boes

consist, vary greatly in different species. Generally

speaking, those, whose nest is above ground, have the

smallest number. In a nest of Boinbus senilis were

found twenty-two females, forty-four workers, and six-

teen males, many of the males having left the nest. Of

undeveloped workers the comlis contained twenty-seven

pupas, and nine of males. Of empty cells believed to

liave held males, there were ten, making a total of one

hundred and twenty-eight. In a nest of Bomhus fra-

grans, a species met with in the north, five females and

about twenty workers were taken, so that it is a species

with a small community. The nest ofBombns terrestris,

taken in August, contained thirty-five females, twenty

males, and one hundred and sixty workers ; but by this

time the majority of the males and females had left the

nest. There were found in this nest, besides, two

females of Apathus vestalis, and nine of the males of

that parasite. The Moss-builders among the Humble
bees appear to have very little pugnacity, as they show

no courage in the defence of their citadel, while the

underground nest builders are bold insects, and defend

their homes, when attacked, with great courage.

The species called Moss-builders often compose their

nests of nothing but grass and leaves, although in

situations, where moss is abundant, tliey use it in the

construction of their habitations. To show that these

diligent hairy creatures make use of such materials as

come most readily to them, an interesting instance

has been recorded :—" One of the brown species of

Humble bees was observed frequently flying into a

stable through the latticed window. The bee was

busily engaged in collecting bundles of short horse-

hair accianulated from the currying of horses. This

she fled oft" with to a short distance, and settled down

with it among some grass. On examining the spot,

a nest composed entirely of horse-hair was discovered."

Unfortunately this interesting nest was destroyed,

before it was quite finished. The same author men-

tions another curious deviation from its usual site,

as selected by an eccentric black Humble bee with

yellow bands {Bomhus pratoruml). This was the nest

of a robin, which built in the porch of Dr. William Bell's

cottage at Putney in the summer of 1854. The
Humble bee took possession of this nest, and adapted

it to her own purposes.

No fewer than eighteen species of true Bombus have

been described as occurring in Great Britain, but we

have not space for them.

We have alluded under the preceding genus to

Apathus, which closely resembles it in most particulars,

though the posterior tibiae have no corbiculoe, and are

convex on the outside. There are only males and

females of the Apathi. Four species are described as

natives of this country.

Bead this distinguishing description of a Humble

bee by Professor Wilson, the far-fiimed Christopher

North.* How often he had watched them on the moors

of Renfrewshire, and on the hills of Scotland and

Westmoreland

!

" True to thy time, even to a balmy minute, art

thou, with thy velvet tunic of black, striped with yellow,

as thou windcst thy small but not sullen horn, by us

called in our pride humble bee ; but not, metbinks,

so very humble, while booming liigh in air in oft-

repeated circles. As if the smell of some far off darling

heather had touched thy finest instinct, away thou

fleest straight southward to that rich flower-store,

unerringly as the carrier pigeon wafting to distant lands

some love message on its wings. Yet humble after

all thou art; for all day making thy industry thy

delight, thou returncst at shut of day cheerful even in

* Recreations of C. N., vol. ii., p. 48.
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thy weariness, to thy ground cell within the knoll,

where, as fancy dreams, the fairies dwell, a silent people

in the land of peace."

Hugh Jliller,* when a boy at Cromarty, observed

the various species of Humble bees. "The wild

honey bees, in their several species, he observes, had

peculiar charms for us. There were the buff-coloured

Carders, that erected over their honey-jars domes of

moss; the lapidary red-tipped bees, that built amid

the recesses of ancient cairns, and in old dry stone

walls, and were so invincibly brave in defending their

homesteads that they never gave up the quarrel till

they died; and above all, the yellow-zoned Humble
bees, that lodged deep in the ground along the dry

sides of grass}- banks, and were usually wealthier in

honey than any of their congeners, and existed in large

communities. But the herd-boy of the parish, and

tlie foxes of its woods and brakes, shared in my interest

in tlie wild Honey bees; and, in the pursuit of some-

thing else than knowledge, were ruthless robbers of

their nests."

Mr. Darwin believes, from observations made over

a series of years, that Humble bees are indispensable

to the fertilization of the hearts-ease ( Viola tricolor),

as it is the only set of bees which visit that flower.

He has tried experiments which convince him that the

visits of bees are, if not indispensable, at least highly

beneficial to the fertilization of our clovers. He has

observed that Humble bees alone visit the common
\eA c\o'VQX {Trifolium pratense), as other bees cannot

reach the nectar. He adds—" Hence I have very

little doubt, that if the whole genus of Humble bees

became extinct or very rare in England, the hearts-ease

and red clover would become very rare, or wholly

disajipear.""!" " Credat Judccus Apellrs, non ego .'"

THE HONEY BEE {Apis meUifica). The most impor-

tant part of the produce of bees is their wax, which

was proved by the illustrious and pious Bonnet to be

secreted by the bees from between the scales or plates

wliich cover the body. At one time it was universally

believed that wax was only the pollen of flowers a little

altered. But experiments ofJohn Hunter and of Huber,

continued by the late George Newport, demonstrated

the accuracy of Bonnet's statement. Huber showed

that with honey and water, when the bees were kept

confined, and coidd not by any possibility get at flowers,

these industrious creatures formed their waxy cells, as

if they had been allowed to wander over the marjoram

and thyme of the Swiss gardens, or to rob the innocent

sweet Alpine flowers of their pollen.

Propolis is collected by the bees from the resinous

secretions often found exuding from the buds of trees.

On the "physiological effects" of honey we may
dwell a little, and with the pharmacologist say, that

it is "emollient, demulcent, nutritive, and laxative,"

generally much liked by children—not so much so by

grown-up people. In ancient times, before the new

world and the sugar cane were discovered, it was a

much more important article than it is now. It was

the chief thing with which the Egyptian, Assyrian,

Jew, Greek, Roman, and old European sweetened any-

• My Schools and Sclioolmasters, p. 65.

t On the Ocigin of Species by means of Natural Selection, p. 73.

thing he ate. Dr. Pereira* recommends patients who
are troubled with severe coughs, to take warm barlfy

water mixed with honey, and sharpened with slices of

lemon, as a very agreeable and useful demulcent.

Bees sometimes collect the honey from poisonous

plants, and instances are recorded of persons having

died from partaking of this honey. Kirby and Spence

quote some proofs of this, such as that given by Dr.

Barton, an American physician, who records, that in

1790 many persons died in Philadelphia from eating

honey. Inquiries were instituted, and it was found

that the honey was derived by the bees chiefly from

the flowers of the Kalmia lalifolia. Xenophon, in

his "Anabasis," mentions that some of his soldiers

were singularly affected by honey which they took

in Asia Minor. Some of them seemed as if intoxi-

cated, others were much excited, and others lay on

the gi-ound as if about to die. The honey of Tre-

bizond, near which the Greek army encamped on their

retreat, still retains its deleterious properties. Mr.

Abbott sent some of it to the Zoological Society in

18.34, and confirmed the account of Xenophon.

The Honey bee of the mountain districts of Honduras

is said by Squier ^ to resemble closely the bee of the

United States. Its honey is largely used by the

natives, who derive the chief part also of the wax used

in the pompous ceremonial of the Roman Catholic

church, from the natural bee-hives of the forest.

On the curious subject of Parthenogenesis, which has

excited the attention of scientific men for some time,

much has been written. An able naturalist J remarks

that no form of it is " more remarkable or instnictive

than that which is present in connection with the

economy of the common Honey bee. Many strange

mistakes have prevailed from early times as to the

history of the perfect societies of these insects, ruled

by laws of instinct which have stimulated the curiosity

of man, as much as their productive industry has

served his uses and attracted his observation. But it

has been only at a comparatively recent period tliat

the true characters of the sexes have been anatomically

fixed ; and these discoveries have not yet succeeded

in dispelling, among the practical bee-keepers in

general, either inveterate errors or wild conjectures.

Yet it is to one of this class, Dzierzon, pastor of

Carlsmarkt in Silesia, that science ultimately owes

the discovery of the true physiological relations which

rule the generation of the race. The main facts are

these :—The Queen bee, or perfect female, before im-

pregnation laj's eggs which produce males only. After

impregnation, which takes place but once only in the

course of her lifetime, the eggs produce male or female

larv33 according to the sort of cells in which they are

laid. By a delicate and difficult microscopical exam-

ination, Siebold has proved that the eggs laid in the

queen's and workers' cells have been penetrated by

one or more zoosperms, which, on the other hand,

are never found in the eggs deposited in drone cells.

He concludes, with reason, that the access of the

* Materia Medica, vol. i., p. 7G5.

t States of Central America, p. 219: 185S.

I A. H. Haliday Esq., in the Natural History Review for

April, 1857, p. 66.
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impregnating fluid contained in tlie receptacle is cut off

at pleasure by an instinctive act of tlie female in ovi-

position. The worker-bees, or females with undevel-

oped organs being incapable of impregnation, in the

rare cases in which their ovaries are sufficiently devel-

oped to mature a few eggs, these produce only male

brood."

Mr. Smith remarks that " in the entire range of

the history of bees, nothing is to be met with, which

excites our astonishment so greatly as the manner in

which the Hive-bee is said to possess the power of

replacing the loss of their queen. Indeed, so contrary

is this to all our experience, that without a personal

confirmation of so remarkable a phenomenon, some

feeling of incredulity will force itself upon the mind,

and suggest the possibility of mistaken observation.

If the only thing necessary to jiroduce difference of sex

is difference of aliment, there must be some miscon- I

ception or error in speaking of eggs of males, workers,

and females. No difference is to be observed in the

food of the solitary species of Hyraenoptera ; the larvje

of the sexes of the genus Pompilus feed upon spiders,

Diptera, or caterpillars ; one undeviating course is to be

observed ; the larvae of both sexes of Melitlohia alike

feed on that of Anthoj^liora ; the eggs deposited nearest

the entrance of a burrow invariably produce males,

which are the first that come forth ; this does not appear

to be dependent either upon thd quality or quantity of

food."

Mr. Tegetmeier, in the year 1859, reared drones

from eggs deposited by worker-bees. To the writings

of that excellent apiarian and amiable, intelligent writer,

and to Bagster's book, and Bevans', and Kirby and

Spence, and Huber, and many another writer, I refer

the reader who wishes to know about the Bee. Books

will never exhaust the history of that wonderful insect.

SuB-OEDEE —STREPSIPTERA.

These insects form an order, either distinct from all

other orders, or they are Hymcnoptera, with a coleop-

terous aspect, while others might call them Coleoptera,

with a great resemblance to Hymenoptera.

Many authors now place them with the Heteromera,

among the Coleoptera, near Sitaris, or the curious genus

Rhipidius, parasitic on the cockroach. Meanwhile we

may regard them, with Kirby, as a separate order. All

the Strepsiptera are of very small size, the largest, with

its wings expanded, not being a quarter of an inch in

width. The male only is winged ; the females are

gi-ub-hke insects, which never leave the bodies of the

bees. If the abdomens of a number of Amlrcnidce be

examined, it is most probable that the female of Stylops

will be found ; her presence is known by the protrusion

of her head and a portion of the thorax between the

abdominal segments on their superior surface, resem-

bling the point of a small bud of a brown colour, or

rather a flattened scale." The larvK of Stylops may
be bred by placing a bee infested by it in a small box

covered with gauze, and by supplying the bee with

fresh flowers, such as it frequents when at liberty. If

the bee be frequently examined it will probably be

found that in eight or ten days her abdomen will seem

as if covered with dust. This dust will be found to

consist of a number of exceedingly minute animals,

which are the larvjE of the Stylops. By applying a

magnifying glass to the transverse aperture on the

thorax, these minims will be seen to be issuing from it.

When the bee settles on flowers, many of these dust-

like animals are left on the flowers, and bees visiting

them are likely to have one or more of them attach

themselves to their bodies, and thus be carried into

their nests. Each female Stylops produces many hun-

dreds of these little larvae, and it is hence probable that

the majority of them perish in this larval condition, as

the perfect insect is comparatively rare. The reader is

referred to Mr. Newport's paper in the Transactions of

the Linnajan Society, vol. xx. for a full and illustrated

Vol. II.

account of the anatomy, functions, and development of

Stylops.

The late Mr. Newport paid great attention to the

history and development of the Strepsiptera ; the fol-

lowing is from his anniversary address at a meeting of

the Entomological Society

—

" The diminutive, parasitic Strepsiptera, the giant

of which scarcely exceeds one-fourth of an inch in

length, are of especial interest to this Society. Dis-

covered and first described by our venerable friend,

Mr. Kirby, we have adopted the Stylops as our emblem
;

any elucidation of its heretofore obscure natural history

must therefore be of particular interest to us. This

has been supplied by Dr. Siebold, who now shows that

the Strepsiptera undergo a singular metamoi-phosis

;

that the males and females differ from each other—the

metamorphosis of the males being complete, they alone

being furnished with wings ; the females, on the con-

trary, have neither legs, wings, nor eyes, and greatly

resemble larviE. These females are viviparous, and

never quit the bodies of the Hymenoptera, in which

they live as parasites. The young Strepsiptera, at the

moment that they burst the eggs in which they are

developed within the body of the parent, have six legs,

and are furnished with organs of nianducation. These

are the diminutive objects described in Mr. Westwood's

paper in a former volume of our Transactions as the

parasites of Stylops, and as such they were regarded

at first by King, and also by Dr. Siebold. These little

hexapodous larva; infest the surface of the abdomen of

bees, within which their parent mothers live and die.

In this way the young Stylops is carried into the nests

of the Hymenoptera, and, escaping on the bodies of the

larva;, penetrate their soft skins, and become parasites

on them, as their parents have been in the bodies of the

female bees. These larva; shed their skins, become

apodal, and move very slowlj-. They have then a

distinct mouth and jaws, and a simple coecal intestine,

but no anal aperture. The body is formed of nine

20
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segments, of which the first is the largest, and may be

considered as a ceplulothorax. In this state the males

are easily distinguished from the females. The cephalo-

thoras of the male larva is conical and arched, and the

last segment of the body is straight and pointed. In

tlie females the cephalothorax is truncated or rounded

in front, and flattened or scale-like in the rest of its

extent, and the terminal segment of the body is large

and rounded."

Professor Westwood exhibited at the Entomological

Society, in 1858, a mutilated strepsipterous insect

(J^Iyrmecolax), taken by Sir. Nietuer of Ceylon, as it

was issuing out of the body of a Ceylonese ant. In

this genus the antennae are remarkably large. On Plate

4 are figured six species of the males of these very

curious insects.—Fig. 16 is the Xenos vesparum of

Rossi, found in Italy on a species of Polistes common
around Florence. It was tlie first discovered species.

Figs. 12, 14, and 17 belong to the genus Stylops of

Kirby. Fig. 12 is the Stijlops Kirhii; fig. 14, the

Stylops mdlltm; fig. 17, Slylops Dalit, named after

J. C. Dale, Esq., of Glanville's Wootton, Dorset, who
dicovered it and other species of Strepsiptera.

Fig. 13 is the curiously-jjcctinatcd horned Halicto-

pluKjus Curtisii, named by Jlr. Dale after John Curtis,

Esq., whose superb work on "British Entomology,"

with its truly admirable figures of insects and beautiful

British plants, has not been surpassed in any work on

natural history.

Fig. 15 is the Elenchus Walhcri, named by Mr.

Curtis after Francis Walker, Esq., a most amiable,

intelligent, and dihgent British entomologist.

Note.—It is my opinion, that in reality every order

has, like Scotland and England, its " dehateahle ground,"

and that Strepsiptera are neither Coleoptera nor a dis-

tinct order, but connect Coleoptera with Hymenoptera;

and so the Forficulfe connect the Coleoptera with the

Orthoptera ; the Perlse connect the Ortboptera with the

Neuroptera ; the Pliryganefc, or Trichoptera, and the

Neuroptera with the Lepidoptera; and so on. I fancy I

could show it in Myriapoda, Arachuida, and Crustacea.

Order—COLEOPTEKA (Beetles).

These insects belong to an order called Coleoptera,

from two Greek words for " a sheath " and " wings," the

latter appendages being generally covered by, or con-

cealed beneath, two hard cases which protect them.

In the Stag beetles they are very apparent, and meet

close on the back, having generally a straight suture or

•)dge. Coleoptera vary in their antennae: compare the

thread-like antenna of the Tiger beetle with the leaf-

plated organ possessed by the Cockchafer. Some have

tlie antennae immensely long, as in the Longicorns.

The antennae are organs of a sense probably but little

understood, hearing, feeling, and some third sense as yet

unknown to man—a sense, which enal'les a shrimp to

see, to smell, to catch its food. In the antenna; lies

the "free-masonry" of the ants; they salute each other

with these, like soldiers on guard giving the pass-

word. The antennae are as wonderful as they are

different
;
you may see this in two Water beetles, easily

obtained, Dytiscus and Hydrous. There is much atten-

tion requisite to observe these differences, if you are one

who wishes to attend to tliem with discrimination, or in

other words, " scientifically."

In the feet, you will find that most beetles have five

joints, but otliers have only four on the foot of the hind

legs, as in Blaps and Tenebrio. Longicorns have only

four apparent, while Lady-birds have only three joints

to the tarsus.

1 felt inclined to begin with the Brachelytra, and

then to have taken the Adephaga, and tried to form a

new arrangement ; but a popular work is not the

place for that purpose. I will, however, alter the

situation of some of the groups, such as Dreniidtr,

which I consider to be Longicorns. I adopt, in great

measure, the Latreillian system.

M. Lacordaire's work on Genera is a monument of

industry and ability. He has made it comparatively

easy now to class Coleoptera, and to ascertain at one

view what has been done, by his references to species.

Section—PENTAMEPA.

We are indebted to the French naturalist for an

easy, though not always strictly correct way, of divid-

ing Coleoptera into sections. This is by counting the

joints of their feet or tarsi. In the first section called

Pentamera,* all the tarsi have five joints, while in the

other sections a diflerent numeration obtains.

SuB-SECTioK—ADEPHAGA.

The Adephagous beetles are all predaceous in their

character, some getting their prey on the ground, and

others in the water. The outer lobe of the maxillae

is distinct and articulated, " so that these insects have

been ordinarily stated to possess six palpi; one pair

being attached to the lower lip, and a pair to each of

the maxilla;, as though the gluttony of these insects

required an additional organ.''f The antennfe and legs

are long and slender, and the tarsi of the front legs are

generally dilated in the males. The Tiger beetles,

the Ground beetles, and the Water beetles, belong to

this group, which is widely scattered over the world

;

and although the colours of the greater part of the

species are dull, black, and deep brown, yet many of

them are brilliant green, and otlier brighter colours,

and they are frequently beautifully varied with Imes

and spots of yellow and white.

* Uivri, five, aTid fiE^of, a part or division,

f Westwood ; Modern Classification, vol. i. p. 45.
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GnOUP—GEODEPHAGA {Ground Carnivorous

Beetles).

Of the group or family named Ciciiideletce by Lacor-

daire, only nine species were known in the days of

Linnfeus. At present at least five hundred species are

known. These are arranged by Laoordaire into five

tribes, which may bo shortly divided in the following

manner :

—

I. Maxillie euding in a jointed claw.

A. Third joint of Ihe maxillary palpi longer than the

fourth.

a First joint of laLial palpi scarcely extending to beyond
the base of the notch of the nientum, Mauticorules.

They are great, African, large-jawed, black beetles.

6 First joint of labial palpi extending far beyond the

notch Mef/accjjhaitdes.

Chiefly natives of the New World, though one is

found iu Europe, and one also in N. Australia.

B. Third joint of the maxillary palpi shorter than the

fourth.

a Fourth joint of the tarsi entire, . Cicindclides.

Tiger beetles, everywhere found, except in arctic and
antarctic regions; essentially "children of the Sun."

There are five British species.

h Fourth joint of the tarsi heart-shaped, at least in the

fore legs, CoUi/rides.

Long, thin, long-thoraxed, Asiatic insects, generally

dark-blue with red logs.

II, Maxillai without jointed claw, . . Ctenostomides.

Curious South American insects, with strange palpi.

The great group or family Carahici contains from

five to six thousand known species. Lacordane divides

it into the following legions and tribes :

—

Legion I. (corresponding with the <jram/i/j(i?/)es of Latreillc,

and the SimpUcq}cdGS of Dejeau), is known by the tibiai of

the fore legs being entire; their two spurs are generally both
apical. It is divided into five tribes :

—

I. Mesosternum indistinct, covered by the presternum,
Omqphronides.

Roundish aquatic-like beetles—S. Europe, North
America, and Asia; one {Omojfhroti Ujiiiatum)

is figured, Tlate 4, fig. 5.

A. v^purs on fore tibiie, one at the tip, the other before

the tip, Eliqihrides.*

Found iu boggy places. Coleoptera (Plate 4, fig. 1),

Elaphrus ulir/inosus.

B. Both of the spurs apical.

a Prosternum more or less prolonged behind, antenna)

as it were broken, with the lirst joints very long,

Uilctldes.

Antenna of the normal form, . . . Canilules.'
Among the largest of the race— Europe, Asia, N. Africa,

N. America, and S. Au^erica.

aa Prosternum not prolonged behind, . Crjchrides.*

With prominent mouth, body bulging beliind, convex.

Legion II. is known by the tibire of the fore legs being
more or less deeply notched on the inner side. Spurs of these
tibia;, one at the tip, the other before the tip.

The first section of this legion contains but one

tribe [Pamboridcs), iu wliich the fore tibite are scarcely

notched, and the last joint of the palpi is very large.

In the second section, which nearly corresponds

with that named by Latreille, Ti-uncatipennes, tlie

* Mr. Wntcrhouse includes these three families in one, Cara-
bid:n, with thiriy->ix British species in the genera NotiophilHSf
JClujihrus^ BlcthisHy Lcistas (with their formidably armed
moutlis), Nehvia, PclophUaf Caloaotna, the last-mentioned
winged ; Carabtt^, apterous insects : and Ci/chrus.

elytra are truncated or notched at the end, nearly in

all. The tibite of the fore legs are deeply notched,

and the body is more or less depressed. Lacordaire

divides the section into nine tribes

:

—
I. Mesosternum of normal breadth.

A. Claw of the maxilte jointed, , Trigonodactylidcs.
Flat insects— Africa, ttc.

B. Claw of the maxillre fixed.

a Labrum moderate or short.

h Tongue moderate, more or less detached from its

appendages {Pai'aglossa:).

c First joint of the antennie of normal length.
Elytra truncated at the tij), . . OdncantJiides.'
Elytra entire at the tip, . . Ctcnodactijlides.''

cc First joint of the antennte elongated, Galerilides.'

See further on for a figure and description of one.

bb Tongue very large, without side aiipendagcs,

JIdluonukSt
Australian and Indian insects.

bbb Tongue and appendages united at the sides.

Body more or less thick and robust, Bracldnides.'
Bombardier beetles, crepitating.

Body in general much depressed, . Lebiides.'
Generally distributed.

aa Labrum very long, rounded in front, Pericaluks.
Java and other Asiatic islands, and Indian continent.

11. Mesosternum very narrow, . . Psemhmorphuks.
Flat, dei)ressed, aqnatic-like insects, also resembling

Nitidula—a few fine species in Australia, one iu N,
America. Westwood and Guerin have figured them.

In the third section the elytra are entire at the end
in nearly all. The anterior tibiae, except in Siagon-

ides, deeply notched, never palmated. Thorax united

generally to the abdomen by a distinct pedimcle.

I. Intermediate coxm contiguous, • . . Ozcenides.

Brazilian generally. Near these perhaps Pavssidw should
be placed. See end of Coleoptera.

II. Intermediate coxa; distant.

a Mentum united with submentum, , Siagonides.
Flat, longish-beetles.

aa Mentum not united with sub-mentnm.

h Anterior tibice not widened within at the end.

Tongue moderate, more or less free in front, IHtomidcs.

Tongue moderate, united closely to its appendages,
Grapkipterliks,

Pretty, flat, desert-loving beetles—Africa and Arabia^
black spotted with white or lined with white.

Tongue very large, without appendages, Anthiades.
Coleoptera (Plate 4, fig. IJ, Aiithia guttata),

bh Anterior tibim more or less widened at the end,

Monoitii/es.

The fourth section contains one tribe, Scwitidcs,

which may be known by the anterior tibia; bchig

widened at the end, palmated and digitate at the tij),

and deeply notched inside. The protboras is separated

from the abdomen by a peduncle. It is a family of

generally large, ferocious, sand-loving beetles; our little

Ctivina and Dyschirius belong to this section.

In tlie fifth section the elytra are entire at the tip.

The fore tarsi of the males are sometimes simple, but

most frequently the three or two first joints are dilated

into a square more or less rounded at the angles, except

the first, which is generally triangular. They are

clothed below with brushes of hairs

• Mr. Watcrhouse unites these in one family Lcblatla, with
thirty four s])ecies belonging to tho genera Odacantlia, Dnjpta
Xiqiliium, Pob/sticJiua, Demetriaa, Ihomim, Lebia,Tarus, i/aao-

reus, JjracJuuua, A:c.
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I. Tongue and appendages uuited throughout their whole
extent, ...... Pamtgcitlfs.*

Beautiful insects, especially two fine metallic South
American species with fiery elytra,

II. Tongue partly free.

Head not widened in front ; body very often pubescent.
Chltrniides.*

Another set of insects with fine colours, and a soft

downy aspect. Head widened in front ; body always
smooth, ...... Licittidcs*

In the sixth section the elytra are entire or simply

Biniiated at the tip. The fore tarsi are sometimes

simple in both sexes, sometimes dilated. The number

of the dilated joints, their form and clothing on the

under side, are variable.

I. Mandibles short, or moderate, . . Cnemacaathliles.

II. Mandibles elongated, Stomuks.
Placed by Waterhouse in the FeroniidcB close to Broscus.

In the seventh section the first four joints of the

fore tarsi, and often the intermediate, are more or less

dilated in the males. They are triangular or heart-

shaped. Their garniture on the under side is variable.

I. Anterior tarsi of the males simply ciliated or spiny

beneath, Cratocerides.

II. The same, furnished with brushes of hairs, Anisodactyluks.

III. Anterior tarsi of males furnished with scales, Harjmlides.

There are sixty-four species in Britain placed in the

genera ArdsodacUjlus, IHachromus, Harpahis, Stfno-

ioplitis, Bradycellus, Trcchus, and Aepus. Before me is

TlialassoiMlus Whttci, a rare Madeiran insect, figured

and described by T. Vernon WoUaston, Esq. I insert

its figure elsewhere.

In the eighth section the three first joints (rarely the

two first) of the fore tarsi are dilated in the males, and

almost always furnished with scales below. The inter-

mediate tarsi are constantly simple.

I. The three first joints of the fore tarsi in the males dilated.

a Tongue and appendages united, . Pseiido-fcroitidcs.

aa Tongue free at the tip.

b Mentum very feebly, scarcely notched, Trigoiwtomides.

hh Mentum, notched in the usual way.
c Fore tibia more or less robust, and dilated at the end,

Fcroniiks.

There are fifty-one British species in genera Aiuara,
Pterosticlms, Broscus, Labrus, &c.

cc Fore tibia more or less slender ; anterior tarsi of males
furnished with brushes of hairs beneath, Antarc-
tiides.

Anterior tarsi of males furnished with scales, Ancho-
vtcnides. (See Panagmides.)

II. The two first joints of fore tarsi dilated in the males,
Pogonules. (See CMceniidce.)

In the ninth and last section the last joint of the

palpi is in nearly all very small and slender, and appears

as if planted in the end of the preceding joint, which is

of considerable size. The elytra are entire, and the

tarsi of the males are of variable form, often with the

first joint much dilated. Lacordaire divides the section

into two tribes.

I. Last joint of palpi not acicular, , . AncJtmwdcrtdcs.

II. Last joint of palpi acicular, . . Btinbidiuks.

There are fifty three British species in the genera Blemus,
Oillcniim, Beinhidium, and Tachgjius.

This is an enormously large group of insects, much

* "With Anchomenus placed in one family by Mr. Water-
house. ChlmniidcK containing fifty-six species in the genera
Panagceus, Lorkera, Lkinus. Badister, CuUistus, Chlfrmus,

Oijdes, PijgonuSy Patrobus, Pristunychus, Spliodrus, Calathus,

and Tapllria.

Studied by the Count Dejean, and more recently by Mr.

Tatum and the Baron Chaudoir.

I now proceed to notice a few members of this great

section of beetles.

The Rev. Mr. Dawson has published a valuable

work on the British Geodephaga. How desirable that

a similar work on the remaining groups slioidd be

pul)lished, now that we have a list by Mr. Waterhouse,

published in 18G1, it is indispensable as a guide.

Family—MANTICORID^.

Platyciiile.—This genus is African ; it is a flat, pale

insect, usually placed at the beginning of the Geode-

phaga. It is very rare in collections, and must be

nocturnal, judging from its colour, or may come from

the coast of some seldom visited part of South Africa.

Manticora.—This genus—fig. 61—is peculiarly

African. The larger species must be formidable

opponents to caterpillars and the grubs of insects.

Fig. 61.

Three or more good species are figured. Mr. Thomson,

in his fine work on Cicindelidce, has figured several

species.

OltDS.—The genus is indigenous to the west coast of

America, California, and Vancouver's Island. I have

seen many specimens of a species of this genus from the

latter locality.

Megacepiiala.—Tills is an extensive genus, or

rather group, allied to the Tiger beetles, and resembling

them closely in habit. The body is much more robust,

the head and thorax are broader and stronger, the

upper lip is short and transverse, and the mandibles

are stronger, which shows that they prey upon larger

insects, and require greater force to tear their food in

pieces; the antennae are longer, more tapering, and

the legs more robust than in the other Tiger beetles.

Mr. Bates, who collected so assiduously on the hanks

of the Amazon from the sea to Ega, and beyond it,

and who spent eleven years making researches on the

entomology of that fine tropical region, took eleven

species. He describes them as being all natives of

sandy soils in exposed situations, as he never met with

a specimen in the shades of the moist forests, which

cover nearly the whole surface of the country. They

appear to be all nocturnal in their habits. During the

day they are concealed several inches deep in burrows

in the sand. Although possessed of wings, he never

observed any one make use of them ; but he adds.

" their powers of running exceed anything I have ever

observed in locomotion ; they run in a serpentine course

over the smooth sand, and when closely pursued in

endeavouring to seize them, they are apt to turn sud-

denly back, and thus baffle the most practised hand
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and eye." Tlie pale-coloured species are confiiiGil to

the most extensive of the sandy beaches, where the

sand is finest and whitest.

Mr. Bates found the larvae of the Megaoephalfe in

the same sandy districts frequented by the perfect

insects. They live in cylindrical burrows, where they

lie in wait for their prey. As in the Tiger beetles, the

head in tlie larva is broad, semicircular, and hollowed

above, with the mandibles curved upwards, so as to be

able to seize anything which may fall on the concave

upper surface of the head. He describes the larvaj as

being so rapacious and irritable that they seize at any-

thing that disturbs them. In this way they are easily

taken by inserting a straw in their burrows, which they

instantly seize with their mandibles and pertinaciously

retain. This is the case with our common Tiger beetle,

Cicindela campestris.

The average length of the species is from six to

eight lines long, but one of the pale-coloured species

—the Megacephala tcstudinea of King—is nearly an

inch in length. To the pale-coloured species Mr.

Westwood has applied the name Anunosia, from the

Greek word for sand. Our finest species is the Cicindela

syh'atica, which is common on the heaths of Surrey

and Hampshire.

Many of the Indian species are very finely coloured.

A beautiful one from India the writer named C
Hamiltoniaiia, has a 3'ellow stripe down each elytron.

To another delicate green one, from the Neilgherry

hills, or rather from Coimbatoor, I have given the

name of Cicindela Walhousei.

The white Cicindelae are very curious, and, indeed,

the diversity of marking and sculpture in the various

species of Tiger beetles is quite a study. Mr. Thomson
of Paris has monographed them in a fine quarto work.

TllERATES.—The species of Tlierates are large-

eyed, and have a very big upper lip. They are found

in the Eastern islands, and have great powers of flight.

Like our Tiger beetles, they take flight on the slightest

alarm. One specimen, Mr. Adams observes, "had just

regaled himself with a fly, which I allowed him to eat

up before I attempted to make him a prisoner." He
held the insect " firmly with the dilated tarsi of the fore

feet, had cut off the head with his powerful mandibles,

and was busily intent in consuming the flesh of the

inside of the thorax, shaking his prey occasionally like

a tiger, which these Cicindelidae most assuredly repre-

sent in the insect world."

Mr. Wallace has lately sent from Aru, and other

Eastern islands, some curiously two-coloured species of

tliis genus.

BUACIIINID.E {Bombardier Beetles).—In most of

these the elytra are truncated at the end, and the head

and thorax are much nan'ower than the abdomen,

which gives them altogether a peculiar appearance.

The species of the typical genus, Bnichinus, of which

two or three are met with in this country, are able to

defend themselves in a singular manner. When they

are attacked, or suddenly stopped, these insects emit

frora the anus a volatile fluid, which has a pungent

scent. This is accompanied with a considerable explo-

sion. Jlr. John Bowring found a large Brachinus in

small societies under stones, on the highest peaks of

the island of Hong Kong; he informs me they wore

plentiful under piles erected during the ordnance survey

of Hong Kong. This species crepitates with consider-

able power, firing off several discharges with great

rapidity. The volatile liquid burns the hands and

stains them, so that the marks are visible for many
days. Another observer, who immersed a Brachinus

in boiling water, records its bombardier powers, and

says that the water, for about an inch around it, effer-

vesced. Mr. Lewis states that a Tasmanian Lebia,

when provoked, emitted a very pungent odour resem-

bling muriatic acid, which, when applied to the nostrils,

caused great irritation. Some authors have tried to

throw doubts on the statement that the explosion of

these insects is accompanied with noise. The following

circumstance, however, communicated to me by the

celebrated traveller Burchell, will be sufficient (were

other evidence wanting, which is not the case) to con-

firm the correctness of the recorded statement. While

resting for the night on the banks of one of the large

South American rivers, he went out with a lantern to

make an astronomical observation, accompanied by one

of his black servant boys ; and as they were proceed-

ing, their attention was directed to numerous beetles

running about upon the shore, which, when captured,

proved to be specimens of a large species of Brachinus.

On being seized, they immediately hegan to play off their

artillery, burning and staining the flesh to such a degree

that only a few specimens could be captured with the

naked hand, leaving a mark which remained for a con-

siderable time. On observing the whitish vapour by which

the explosions were accompanied, the negro exclaimed

with surprise, " Ah ! massa, they make smoke."*

Fig. 62,

Galci'ita Lecoutci. Larva of G. Lccontei.

Here is figured the queer larva of Galerita Lecontei

—figs. 62, 03—a long-legged bluish-black beetle, with

somewhat truncated elytra, black head, brownish-red

» Introduction to Modem Classification, vol. i., p. 76.
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narrow thorax, and reddish legs. The grub is consider-

ably magnified, and must be a very ferocious fellow to

any poor insect getting into its arms or jaws. It has

live eyes grouped behind the antennre. Its maxillary

palpi are spined. The fore legs have four spines on

each shoulder. Its pupa has a pale, bright, testaceous,

depressed body, with two sets of fleshy tufts on each

side of the segment behind the head. The perfect

insects were found by M. Auguste Sull^, under bushes

deeply sunk in sandy ground, on the banks of the Mis-

sissippi near New Orleans. Our friend, who described

and figured them,* found the insect in all its stages

from July to October. The larva constructs a feeble

cocoon with thread and earth, in which to undergo its

transformations.

The Carabidx are generally very abundant in gardens

and fields, running among grass or concealed under

clods of earth or small stones. Some, such as the

brilliant Pcccilus and Amara, run actively about in the

sunshine, and are called " Sunshiners" from this habit.

Generally, however, it is at night that they are on the

alert. They are a very useful group of beetles, helping

to keep down many noxious larva; of other insects,

which, but for the Carabida;, might extend to an alarm-

ing degree. In this country, at least in its southern

parts, a tree-frequenting species is found, called Calo-

soma inquiiilor. On the continent of Europe a large,

brilliant, metallic-tinted species of the same genus, called

Calosoma sycophanta, is not uncommon. This fine

beetle passes its life on trees, feeding chiefly on cater-

pillars. The ravages committed by some of the cater-

pillars of the family Bombyoidse are in many places

much restrained by the Calosoma, which deposits its

eggs in the nests of the moths, so that the voracious

Carabidre from their infancy begin to reduce the num-

bers of the noxious moths.

It has been noticed in France that in those parts

where the Carabus auraius is abundant, the Cockchafer

is almost unknown. The Cockchafer is a very destruc-

tive insect, especially where it abounds, as the grub

feeds on the roots of grass, continuing in that state for

some years. This fine Caiabus seizes the dialer before

it has deposited its eggs, and it is said to be fonder of

the eggs than of any other part of the insect.

The finest Carabi are found in China and Siberia.

In North China is the noble green, warted, or nippled

Carabus ccrJeslis, and the great blue-black C. Lafossei;

in South China, the great Carahtis 2}rodi(/us, with its

elytra cut out at the end. How fine, too, are the

Siberian Carabi—also the exquisite Carabus Victing-

Jiocii, black, exquisitely roughened, and the elytra and

thorax encircled by the most lovely narrow girdle of

green, passing into bronze and fiery red. Near it is the

beautiful Carabus Bowringiamis from Japan or Chow-

san, named after my friend J. C. Bowring, Esq.

The Carabi from Chili and the extreme south of

Terra del Fnego are very fine also.

Our little Dyschirms, one of the Scaritid^, shakes its

prey like a dog worrying a rat ; and the larger species

allied to it seem to have the same habit, for Mr. Adams
records the manners of one which he observed abun-

* Annales de la Roc. Ent. France, second Berica, vol. vii.,

p. 2'J9 (1849) ; Plate 8, fig. 2.

dant on the shores of the Gorean archipelago. " When
approached it burrows rapidly in the sand, bites very

severely, and makes vigorous efforts to escape. It is

a most predaceous creature, feeding greedily on the

Talitri, Gammari, and other small Crustacea which

abound in these places."

" One very dark and warm night, in the early part

of the present month I observed a considerable quantity

of some brightly luminous matter on a gravel path

in my garden. On a closer inspection I found that

this consisted of many small detached patches, among
which some animal was moving at a rapid pace, carry-

ingwithhim alarge quantity ofthesame hmiinous matter,

and every now and then depositing a fresh patch. My
curiosity was much excitedby such a remarkable proceed-

ing ; I procured a light as quickly as possible, and dis-

covered, to my surprise, that all this illumination had

been the work of a Nebria brevicollis, who was literally

detected flagrante delicto, I have often before this

seen a strong phosphorescent light produced by vari-

ous species, such as worms, centipedes, and the small

white animals allied, I believe, to the Oniscidae, so

common in decaying vegetable substances; but this ia

the first instance I have met with of a coleopterous

insect depositing any luminous matter on the ground.

I can form no conjecture as to the cause of its proceed-

ings, unless the light was intended for a sexual signal."

The Aepus marinus and A. Eobinii are found in

places where at times they are covered by the sea.

So is the curious Madeiran genus Thalassophilus,

described and figured in the " Coleoptera Maderensia"

of Mr. Wollaston.

Group—HYDRADEPHAGA {The Watci- Beetles).

In this group the beetles are all aquatic, and have

legs peculiarly formed for swimming. The two hind

pairs are flattened like an oar, and are ciliated or

fringed with hairs; the hind pairs being placed at a

considerable distance from the others, whereby a much

greater impulse is given to the animal in its motions

through the dense element of which it is an inhabitant.

Their bodies are more or less oval, the best shape

for water, and they are convex beneath, somewhat like

a boat, and generally smooth above. They swim

rapidly, occasionallj' coming to the surface, when

they keep the feet motionless, " the body ascending,

being specifically lighter than water. In this situation

they rest obliquely, the extremity of the body being

protruded out of the water, whereby the air is enabled

to enter the large space beneath the elytra, and reach

the spiracles along the sides of the back."

The Water-beetles, of which at least five hundred

and fifty species are known, are scattered over the

whole world, and are divided by Lacordaire into the

following six sections :

—

I. Posterior coxie not widened in front.

a Prosternum received into a hollow of the mcsosternnm.

This tribe is formed by a North American insect

{AmpJtizoa insolens]^ found in tlie valley of the

Sacramento. It seems to be a link connecting this

grotip witli the Geodephaga.
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ait Prosterniim joined behind with the metasternum.

Posterior coxsi furnished with plates partly covering

the abdomen, .... Halipl'uks.

Posterior coxie without plates, . . Pelubicks^

II. Posterior coxae very large, widened in front.

b Four anterior tarsi, furnished with only four joints,

ilydroporules.

bb All the tarsi furnished with five joints.

The dilated joints in the males simple, with small

cupules of equal size, . . Colyinbctidcs.

The dilated joints of males in the form of a great

fiuhorbicular palette, with small cupules of unequal

They are all included by Mr. AVatcrhouse in the

family Dytiscidce. lie gives one hundred and eleven

species as natives of the British islands. They are in

the genera Dyliscus, AcUius, Hydaticus, Colymbctes,

J/ijhius, Agabus, Noterus, Laccophilus-, liyphidrus,

Ilydi-oporiis, HaUplus, Cnemidotus, and Pelobius.

The Dijtiscus marginalis is a common species in

this country, and is so named from the conspicuous

yellow margin of the thorax. Water-beetles fly about

at niglit, and frequently in moonlight nights dash them-

selves against glass-windows, which they seem to mis-

take for pools or streams.

These water-insects are very carnivorous; their larvae

are often very beautiful objects for the microscope.

Family—GYRINID^ (
Whirlwhkjs).

Who has not seen the Whirh;bigs gyrating on a

pool or river—as if they did not toucli the water ?

Some of the exotic species are of considerable size,

Fig. 64.

a Hind leg of a species of Gyrinus. b Antenna.

and are curiously formed. Others have pointed bodies

and elytra. Their antenna; and legs are very curious.

Of the figures a is that of the hind leg; h that of the

antenna.

Sub-section—RYPOPHAGA (Cleansers).

The next sub-section of the Pentamera has been

named Rypophaga, from the insects contained in it

eating putrid animal and vegetable matter, and in

this way cleansing and clearing the ground. Tliey

have only four palpi, and the antenna in most of

them are either gradually or suddenly clavate. In

those which inhabit the water, the maxillary palpi are

generally of considerable length ; and these organs, but

for their having fewer joints, might be taken by the

beginner for their antennse. In one large section of

the group, the elytra are extremely short. This section

is iirmed Brachdytra.

Gkoup—BEACHELYTRA.

Generally longish beetles, with very short elytra,

though a few of them are very short insects, and have

elytra nearly covering the abdomen.

There are at least two thousand species known of

this extensive group of beetles. In fact, the greater

portion of the above are European ; six hundred are

recorded as British in Mr. Waterhouse's Catalogue of

British Coleoptera. It has been said that they are com-

paratively rare in the intertropical regions; this seems,

however, to arise from their not having been so much

searched for as other groups.

The following is the arrangement of the group in

the monograph of Ericbson, an arrangement which is

generally adopted by all naturalists :

—

I. Prothoracic stigmata visible, seldom covered by a homy
free plate,

Antenna; inserted at the inner margin of the eyes,

Alcocliorida:.

Two hundred and sixteen of these are British.

Antennje inserted below the side margins of the front,

Taclujporiili:^.

Fifty-five are British.

Antenna; inserted on the fore margin of the epistome,

jSt(q)hi/liniu(E.

Mr. Waterhouse divides this, as Kraatz does, into

Quediidfe and Staphylinidse—with one hundred

and six British species.

II. Prothoracic stigmata concealed by the epimcra of the

prothorax.

A. Posterior coxs conical.

a A membranous space between the fore-coxa;, Pccderidfc.

Xantbolinida; and Ptcderidje have fifty-seven recorded

British species.

aa Prothorax quite horny below.

Antennee inserted below the side margins of the

front, ...... riitophlliflw.

Antennje inserted on the front, . . . ^'icnida:.

There are fifty British species.

B. Posterior coxa; transverse-

b The anterior coxje globular, not prominent, Ficstiilce.

Only one British species. Some of the exotic species

are fine and large.

hh The anterior coxae conical, prominent.

c No ocelli.

Abdomen seven-jointed, . . . Oxijldidm.

There are forty-nine British species.

Abdomen six-jointed, . . . Phlicochariflm.

cc Front with two ocelli, .... Omalidcc.

There are forty-three British Omalida:.

bib Anterior coxfe sub-cylindrical, transverse, Proteiniila.

There are nine British species.

Of the little pretty Micropeplida;, with their curiously-

pitted elytra, there are four British species.

We here figure from Erichson's work the Scy-

talinus serpcntinus, Tanygnatlms termincilis, and the

very curious Megalops cephaloks (figs. 65, CG and 67),

which, with the other figures, show the great variety

of form amongst the Brachelytra.

In their perfect state StapliylinidM chiefly feed on

decaying animal and vegetable substance. Many of

the species which are found on flowers or in fungi

seem to be carnivorous ; the former frequent the flowers

on accotmt of the small insects which they find tliere,

while the latter feast on the grubs which aboinid in fungi.

These insects are accordingly found in many dillercut
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eituations—in carcasses, dung, among fallen leaves,

mosses, barks, and such localities. Many are only

found on the coast, and several, as noticed afterwards,

live in ants' nests.

Fig. 63. Fig. 66.

Bcytalinus serpentinus. Tanygnathus tenninalii

In their movements these insects are very active,

and they fly frequently, though not for any length of

time. When the larger species are disturbed, they

emit a most noisome stench, which proceeds from two

ovoid whitish vesicles they exsert from their cloaca.

Fig. 67.

Megalops cephalotes

They often turn up their abdomen over the back

when excited. The great mass of the Stapbylinidoe

are of dull colours; but some of the exotic species,

particularly those of South America, have most brilliant

colours.

The Slapliylhms riUosus is a common North Ameri-

can species. It is described by Mr. Gosse as being so

abundant in Newfoundland as to be quite a pest, for it

crawls about and devours the drying cod-fish. From

this habit it has acquired the name of " the fish-fly."

This species seems to enjoy an extensive range, for it

is met with as far south as Jamaica.

The Emus liirtus, covered with yellow and black

hairs like a Bombus, is a rare British insect ; Velleius

dilatatus is a parasite in the hornets' nests, from which

it has been often taken.

Some of the Staphylinidse are almost peculiar to

the sea-shore. In such localities the different species

of Cafius are met with under sea-weed, cast up on

the coast. They are well fitted for rapine by their

broad heads, and long jaws armed with strong teeth.

Their voracity does not spare their ow-n species, and

they sometimes fight for the exclusive possession of

a common prey. They burrow with great agility

under the loose sand when alarmed ; their flattened

body and expanded pilose anterior tarsi being admirably

adapted for making their way through this loose

material.

The group Paderini are much elongated, and have

a rounded thorax, attenuate in front. The British

species have often a pretty red

thorax. A very singiflar genus

of the group is figured here from

Dr. Erichson's work. The long

tapering tliorax and strange head

attenuated behind, much as in

Casnonia, one of the Carabidse

—

or Raphidia, the Crane-fl}', one

of the Neuroptera—mark this out

from other genera, as well as its

broken antemiie; the first joint is

very long, while the others are

very short.

Species, small in size, are

often found in the valleys

of Columbia. The individual

figured is of a pitchy-black colour,

the tip of the short elytra and tho

legs are whitish ; it is named
Ophites versatilis.

The genus Stilicus is near this.

One species, the S. frarjilis, is

beautifully figured in one of Mr.

Curtis' exquisite plates ; they are found under tufts of

grass and fallen leaves.

The following figure shows the form of the genus

Oxytdus and its larva (fig. 69), belonging to a group

Ophites versatilis.

Fig. 69. Fig. VO.

Oxytclus carinatiis, with larva. Male of a cni-nntcd Bledioid

beetle.

containing species, the males of which are often armed

with horns or spines on the head. The genus Blcdius

is particularly marked in this way. There are forty-
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nine British species of the family Oxijtelidce. Our figure

(fig. 70) shows one of tlie Bledii group.

We now come to a strange-looking set of Staphy-

liuidse, remarkable for their very singularly developed

Fig. 71.

Splrachtha Eurymedusa—Beetle of White ants' nest.

alidomen. Professor Schibdte of Copenhagen, who
visited London in 1856, being much interested in the

habits of those insects, asked Professor Reinhardt to

collect for him any insects he niiglit find in the nests

of the white anfs, during his travels in Brazil. Accord-

ingly, when collecting near Santa Lagoa in the province

of Minas-Geraes, he came on the nests of a Termes.

In the nests Professor Reinhardt met with three

minute species of insects, which he sent to our

Copenhagen naturalist, who saw that they consisted

of three species of insects of the group Ahocliarini,

two forming his genus Corotoca,* Corotoca Melantho,

and Corotoca Phijlo; to the other he gave the name
Sjiirachtha Eurymedusaf (see our figures copied from

Schiiidte's work). In the former the maxillary palpi

are four -jointed ; in Spiracththa these palpi have

only three joints ; in the latter the fonr-jointed tarsi

liave the three first joints equal in length, while the

first joint of tarsi in Corotoca is very much elon-

gated. In SpiracJitha, at least in the females, the

abdomen is membranaceous and very much broken, the

anterior part is globose, fixed to the hind part, and

having ou each side three membranaceous appendages,

which are thread-shaped and two-jointed. The wings

Fig. 72.

Corotoca Melantho.—Beetle found in uest of White ant.

are ample, and ciliated slightly on the borders. The Spi-

rachtha is rarer apparently than the others.

In the nests of that common British wood-ant,

Vol. n.
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Formica rufit, may be found, in the month of May, a

little reddi,sh notched beetle, with short elytra called

Dinarda McBrlcelii.

Another species, much smaller than D. Mccrkelii

and called D. dentata, was found by Mr. Reading, near

Plymouth, in nest of Formica fusca, but it seems to

be very rare. (Figure on Plate 3, fig. 18, Lomechusa

dentata.) Mr. Janson believes that the Dinardce and

most of the other ants' nest beetles feed on the excre-

ment of the ants, or on some of the numerous parasites

which invariably infest the nests.

That ants, though in general hostile to their fellow

insects, are very friendly to others, has long been

known, although it is only within the last few

years that observers on the Continent have ascer-

tained that there are nearly fifty species of Coleoptera,

which pass at least a portion of their lives exclusively

in the nests of various ants.

Mr. Janson gives the following list of Myrmecophi-

lous Coleoptera" with the name of the species of ant

with which they are usually associated.

Trichonyx Mferkelii, Formica flava.

Claviger testaceus, " flava, and F. fusca.

Myrmedonia canaliculata,.

.

" flava, and Slyrmica rubra.
" limbata " flava, and F. fulifinosa.
" huineralis, ...

.

'* nifa.
" cognata, " fuliginosa.
" funesta,

" fnliginosa.
" laticollis,

" fuliginosa.
'* lugens " fuliginosa.
" Hawortlii, " rufa.
" collaris, Myrmica rubra.

Ilomalota flavipes, Formica rufa.
" confusa, " fuliginosa.

** anceps " rufa.

O.xypoda vittata, " fuliginosa.
*' ha^morrhcea, " rufa.
*' formiceticola " rufa.

.\leochara ruficornis, " fusca.

Tbiasophila angulata, " rufa.

Ilomceusa acuminata " fusca.

Dinarda Mffirkelii " nifa.

Lomecbusa strumosa, " rufa.

Atemeles paradoxus, " fusca.

" emarginatus, .... " fusca, and Myrmica rubra.

Leptacinus formicetorum,.

.

'' rufa.

Stapbylinns latebricola, .... Myrmica rubra.

Qucdius brevis, Formica rufa.

Hetairius sesquicornis, " fusca, and F. flava.

Deudropbilus punctatus, ...
" rufa.

" pygmffius,.... " rufa,

Saprinus piceus, " rufa.

Amphotis marginata, '* fuliginosa.

Larvai of Cetonia aurata, "1

and Clytbra quadripunc- V " rufa.

tata, )
Monotoma conicicollis, " rufa.

" angusticolUs, " rufa.

Familt-PSELAPHID^.

A family of beetles of very small size, may
be briefly alluded to. They are small and have

remarkable antenna?, and palpi. Their thorax

F is small, and the elytra do not cover the

abdomen. There are thirty species recorded in the

latest British list. These species belong to the genera

Batrisus, Pselaphvs, Bryaxls, Bytliinus, Tychus, Tri-

chonyx, Euplectus, Trimmium, and Claviger. Here, too,

* A few species have been subsequently added to this list by
the indefatigable exertions of Dr. Power, and every year adds

to the number.
2P
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may be brought in an allusion to those miscroscopio

wonders, the Trichoptcrygida;, or those which have

wings ciliated most beautifully with hairs. Some of

Fig 73.

n The underside. h The antenna.

them are the smallest of insects. There are forty-two

British species as yet recorded. Our figure shows one

of these greatly magnified

—

a the underside; b the

antenna.

Group—NECROPHAGA.

These are necrophagous beetles, which are so called

from their feeding on dead animal substances. The
antenna; are generally more or less suddenly thickened

at the tips. The mandibles are strong, the maxillae end

in two lobes, the outer one of which is not palpiform.

In this group the elytra frequently do not entirely cover

the abdomen. The legs are strong, and formed for

running. Although the chief food of this group con-

sists of decaying animal matter, yet some of them live

on fungi and other vegetable remains. The Silpha

qttadnjnmctata, lives exclusively upon trees, feeding

greedily on caterpillars.

In this group is placed the curious genus Leptode-

RUS, characterized by its oval elytra, closely united at

the suture, and by the very long, slender, cylindrical

thorax, from which its name is derived. There are

three species known, which live exclusively in the

innermost recesses of some of the Carinthian caverns.

They are quite blind, and are of an uniform brown or

ferruginous hue.

FAiriLY—SILPHIDyE {Carrion Beetles).

The most characteristic family of the group is that

named by authors Silphid^. In these islands are

found many species (forty-nine) of this family, some

such as the NecropJiori, of considerable size. The body

is depressed; the thorax is more or less circular, its

sides being expanded, while the head can be drawn down

under it. The larvae of these insects have a great genera!

resemblance to those of the Staphylinidaj. They have

four jointed antennae, and two styliform appendages

on the last segment of the abdomen, and an anal pro-

longation which assists them in progression. They

possess a labrum, which is wanting in the Staphy-

linidiE. They have the power of emitting a most

disgusting smell.

The Necrophori have been named Sexton beetles

from the wonderful instinct they have been endowed

with, and which is thus described by Mr. Wcstvvood :

—

" No sooner," says he, " is any small dead animal, bird,

or bit of flesh exposed in the open air, than the

Sexton beetles make their appearance ; and after

rigorously inspecting the object, as it were for the

purpose of taking its dimensions, several of them com-
mence operations by creeping beneath the carcase,

where, by digging away the earth with their fore-legs

beneath and around the animal, it by degi'ees descends

into the ground, although many times larger than the

insects engaged in burying it."

On Plate 4, fig. 11, is figured the Nccrocles Uttoralis,

another common dark species, with the femora of hind

legs often enormously thickened in the males. The
Silpha lapponica is often a great nuisance in the huts

of the Laplanders, consuming much food when it

abounds.

The Silpha ihoracica is black, but distinguished by

its orange-coloured thorax.

The Cholcvce and Colons are an interesting group,

once studied by Mr. Spence.

The strange genus Adelops, found originally in

the caves of Carniolia, has been found in this country

by that talented entomologist, Mr. Janson. He also

found and described a new species, naming it A. Wol-

lastoni. Adelopis is supposed to be blind, as is the

curious pale Lcptinus tcstaceiis, also a very rare British

insect. SpJia^rites glahraius is a rare Scottish beetle

belonging to this group.

Family—SCYDM^NIDiE.

Of the beautiful family Scydm^xiDjE, little well-

defined insects, there are sixteen British species. The

FiR. 74.

Pylades Caquercli. Leptomastas hypogenm.

figure, 74, represents a most remarkable form in this

family {Pylades Caquereli), found by M. Caquerel,
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on the shore in the Bay of Beikos, opposite to Con-

stantinople.

Its strange immense transverse head, formidable

mouth, the apparent want of e}-es, and the curious

situation of the antennae, all distinguish it. In place

of eyes, it has only two small dots. Of course the

figure of the antenna is greatly magnified. Fig. 75 is

an allied species.

Family—ANISTOMIDvE.

There are thirty species of ANiSTOMiDiE, beetles,

generally of small size, found in fungi. One of them

is found in the Truffle. A figure of the Truffle and of

this beetle, Leiodes cinnamomca, with its bent tibise,

is subjoined. The species of Agalhidiun and Clamhua,

TrufQe beetle (Leiodes cinnamomea).

on being alarmed, roll themselves into a ball, and look

like little beads or "mites" of earth. But I must

dwell but cursorily on these and other curious little

insects.

The family Scaphidiad^ contains pretty insects,

with the abdomen extending beyond the elytra. They
are found generally in fungi. On Plate 4, fig. 8, is

shown the Scaphidium quadriiiiaculatum.

Family—NITIDULID^.

This family is of considerable extent, and contains

insects generally of small size, and for the most part of

an oval or oblong form. The greater part of them are

more or loss depressed, though others are very convex,

and some even subglobular. Although some of them

arc metallic on the surface, yet, for the most part, they

are covered with a fine short pubescence. The man-

dibles are short, but strong, and frequently notched at

the tips. The palpi are short. The antenna? consist

of eleven, and, in a few cases, of ten joints ; the two or

three last joints formed into a short club. The elytra

are truncated at the end, and in one or two of the

genera (C(7te«s Coiwteliis) the abdomen extends beyond

them much as in the StaphylinidiB. The normal number

of abdominal segments is five ; the sixth, when it exists,

is small, and nearly always only present in the males.

In the perfect state some of the Nit'uhdidce are found

under bark, and others on flowers, while some are found

among bones and dead or decaying animal substances.

The larv!E are depressed, and are furnished on the end

of the body with four small, horny, conical appendages,

curved upwards, and with small fleshy protuberances

on the margin. The pupas are found amongst the

moist earth beneath the surface of the ground, from

which they proceed in due time, the perfect insect

being generally found in the crevices of bark. The

larva of some species live also, according to Erichson, in

the galls of the oak. The distinguishing characteristics

of the NitiduliE are stated below.

Lacordaire divides the group into six tribes, which

he briefly characterizes in the following table :

—

I. Antennse of eleven joints.

A. Two or three last dorsal segments of the abdomen
exposed.

MaxilliB with two lobes, . . Braclinplcrilm.

MaxilliB with one lobe, . . . Carpjphilida.

B. Pygidium only exposed.

h. Epistome not projecting between the mandibles.

Prothorax not covering the base of the elytra,

Nitidulid(s.

Prothorax slightly covering the base of the

elytra, . . . , C>jchromiilm,

bh. Epistome projecting between the mandibles,

llJsidcE.

II. Antennffi of ten joints, . . . Bldzoplmgida

Species of these tribes occur in this country.

Family—DERMESTID^.

The insects of this family are peculiarly destructive.

The name Dcrmestes was given to a genus in it from

the Greek word dep/j-a, " a skin," the insects making

Fig. 77.

Dermestes murinus and lar%'a.

great ravages in skins and furs. Most of them have a

certain faculty of drawing their legs under the body.

The Dermestes murinus may be found in the bodies of

moles stuck up in fields to dry.

The larva of Anthrenus muscorum, whose ravages

in insect cabinets are at times most considerable, is

covered with bunches of diverging hairs, which singu-

larly protect it. Fig. 77 shows an Anthrenus, and the

larva of one.

There are fifteen British species contained in the

genera Dermestes, Altar/cnus, Meyatoma, Tiresias,

Anthrenus and Trinodes.

On the family Bykrhid/K, which are more or less

globose insects covered with silky pile, I cannot enter,

nor into the aquatic families, HetekoceridJ3, with
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seven species ; ParniDjE, with nine ; and Georys-
SID^, with one, like a small Byrrhus.

The various species of Byrrhus when in danger, or

.78.

Attagenus pellio and larva.

when alarmed, pretend to be dead. Their legs are

short and flat ; they pack these legs so close to the

Fig. 79.

Tiresias serra and larva.

body, and lie so completely motionless, that when on

the ground they look like a small pebble or seed, or

the dung of a small animal. It requires the eye of an

Parnus prolifericomis.

acute collector to recognize an insect in the apparently

inanimate substance before him. The mottled appear-

ance serves also much to conceal them.

Tribe—PALPICORNES.

These insects were so called by Latreille, from the

maxillary palpi being generally very greatly elongated.

The woodcuts show the antenna and the maxilla, with

Hydrochus elongatus

—

a the antenna ; h the maxiUary palpus.

its palpus, of two different genera, in which this char-

acter is well marked. Figure 81 is that of Hydrochus

elongalus; a the antenna; 6 the maxillary palpus.

Family—HYDROPHILID^.

The family Hydeophilid.*;, divided into two fami-

lies, Helophoridm and HydrophilidcB, have ovate or

ovate-oblong bodies. In one section the thorax is

rough, in the other smooth. Fig. 82 is the Hijdrccna

testacea ; a the antennte ; 6 maxillary palpi. There

are fifty-four British species, varying in size from the

large Hydrous piceus to the small Laccobius minutus.

The following genera are British:

—

Spefi-cheus, Hydro-

chus, with its large bull-eyes; Helophorus, a genus of

elongated form ; Ochthchius, with its short slender last

joint to the maxillary palpi ; Hydrcena (see fig. 82), in

Fig. 82.

Hydrffiua testacea—a the antenna; b the maxillary palpns.

which that same joint is much elongated ; Limnehius,

Bcrosus, Laccobius, Hydrous, on which there are some
particulars further on; Hydrophilus, Hydrobius, Phil-

hydrus, and Chcctarthria, with its very small species

like a seed ((7. seminulmn).

Many of the insects of this family may be seen

crawling on ditch banks; the species of the Helo-
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phoroid group are often covered, and all but incon-

spicuous with mud. The larvse are carnivorous, while

the perfect insects eat plants.

The Ehphorus aquaticus covers itself with mud, so

that when feeding at the bottom of a pool it can

scarcely be distinguished by the ferocious aquatic

insects, Dytiscidaj and Water Bugs, which would prey

on it more often than they do, were it not so curiously

at times hid from their search.

The Limnius ccncus has been observed by Kirby.

It is found in rivulets under stones, at times covers its

elytra with a coating of sand, which becomes as hard

nearly as stone.

Fig. 83.

Hydrijus piceus (male)—a the mandible , b antenna.

The largest species of the family belong to the first

tribe. One of these, Hydrous piceus (fig. 83), is the

largest water-beetle found in this country. These
insects are very bad swimmers, notwithstanding the

oar-like structure of their four hind legs. Their food

is principally vegetable substances, although in cap-

tivity they eat greedily the larvaj of other aquatic insects

and aquatic molluscs. They breathe by bringing their

heads to the surface. The insects often leave the

water, especially at night. The females construct

Fig. &i.

Spercheus emarginatus.

a cocoon, which they attach to water plants on the

surface of the water. The cocoon is of a short pear-

shape, and of a papei-like substance. The eggs are

regularly arranged within, and are wrapped up in a

cottony substance. They are hatched in six weeks.

The larviB are very voracioi.-. Unlike the perfect

insects, they only feed on vegetable life.

The female of Spercheiis also makes a cocoon, which

she carries attached to her abdomen. Every nine or

ten days it is destroyed by the exit of the young
larvje. M. Cussac found that a female in six broods

could rear at least four himdred larva>. Fig. 84
represents Sperchcus emarginatus.

Family—SPH^RIDIAD^.

The family Spii.ffiiuDlADvE are so called from the

typical genus Sphceridium. They are a group of

roundish insects, found in the dung of animals, such as

horses and cows. Their strongly-spined tibiie enable

thera to enter the delicious mess, which to tbem is a

true feast. There are twenty-two British species

arranged in five genera, namely, Cyclonotum, Sphceri-

dium, Cercyon, Mcgasternum, and Cryptoplcurum.

Tlie species of the latter genera are very obscure

indeed.

Lacordaire divides the Palpicorns into five tribes

—

I. The second joint of the four posterior tarsi long, the first

very short.

These same tarsi oar-like ; a sternal spine, Hydrophiliihs.

II. The tarsi not oar-like , no sternal spine, Hi/drobiiiks.

III. Tlie first fonr joints of these tarsi short, equal, SpercJieides.

IV. The four first joints short, the first indistinct, Ilelophorides.

V. Tlie first joint elongated, . . . Siihccridiuks.

Group—LAMELLICORNIA.

The group of Lamellicorn Beetles is a very large

and well-marked one, which derives its name from

the terminal joints of the antennae forming a lamel-

lated mass. If any one examines a specimen of the

Common Cockchafer alive, particularly if the speci-

men be a male, the characteristic mark of this family

will be seen in the terminal plates of the antenna;.

In the Stag Beetles, which, however, belong to this

great group, the terminal plates of the antenna3 are

only serrated (Plate 1, figs. 9, 10). The legs are

strong, the fore tibia;, particularly in the female, being

toothed. The males in many of the species are armed

on the head and thorax with horns, or have the jaws

much developed. Excepting among the Longicorn

beetles, larger and more bulky species are nowhere else

to be found among the Coleoptera. Their krva; are

thick and fleshy, and have the end of the body curved

towards the breast, so that the grub has to lie on its

side. These beetles live on vegetable substances exclu-

sively, as will be mentioned more particularly under

each family. In tropical climates we have the gigantic

Goliath beetles, and the even larger Elepliant and

Hercules beetles. The Sacred beetles and dung-rolling

tribes belong to this group, the Chafers so destructive

to leaves and roots.

Family—GEOTRUPID^ {Dung Beetles).

We now come to the family GEOTEuriD/E. From

the observations of Mr. Arthur Adams, that naturalist.
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concluded that in tropicil countries the chief use of

the Geolrupidce and other dung beetles was not so

much to remove exorementitious matter from the

surface of the earth, as to spread it over the ground,

which was in this way manured. " This they effect

by first collecting it in convenient round balls or masses,

in which they deposit their eggs, and then, rohing them

along with their hind legs, they bury them in dillerent

places in the ground." He adds that, when in Borneo,

he found a species of Gymnopleurns engaged in this

useful occupation, " under the shade of a grove of

Casuarina trees, where the ground was covered in many
places with large quantities of the dung of wild boars

and of deer, which dozens of these indefatigable black-

coated gentry were carefully spreading over the soil."

Dr. Keith, in the desert between Egypt and the Holy

Land, frequently observed one of the Sacred beetles

similarly engaged, and has actually noticed that where

the balls were buried, there were akeady indications

of verdure.

Although the Dung beetles live in the midst of filth,

and one might suppose that they would contract

defilement from their home, it is not so. How clean

and polished is a Dung beetle, scrupulously neat even

in the minutest portion of its frame, looking, in its full

dress of black, more like a drawing-room guest than

the scavenger that he is, spending his life in dirt, except

such portion of it as is occupied in flying about in quest

of employment. It is in this stage of its existence

that he is known as often making the acquaintance

of the twilight wanderers in the fields by flying in

their faces, to their consternation and the risk of his

own life.

Some of the Geotrupidce have armature on the

thorax in the male, such as the genus Tijphccus, that

beetle so common in Greenwich park. In the genus

Athymts, especially the New World species, the thorax

is armed ; and in the group Dolhocerus, one Australian

species, B. pirohosndi'us, ranks as a subgeims, Ehphas-

tonnis, from the mouth being elongated into a kind of

proboscis.

In the genus Lethrus, the jaws are often much elon-

gated and bent downwards, as in a Walrus or Deino-

therium among recent and fossil mammalia. These

jaws, no doubt, enable them to hang by projections in

deep holes, and assist them in progression when they

climb.

The Lethrus cephalotes is common in Hungary, and

often proves a very great pest to the vine-grower, as

the beetle gnaws off the young shoots of the vine, and

drags tliem backward into its burrow, where it feeds

on them. The country people destroy great numbers

of this beetle, as they are painfully couscious of the

great mischief it occasions in the vineyard, and the loss

whidi they consequently sustain.

The curious genus Silphodcs, and its allies, described

by Mr. Westwood, Reiche, Burmeister, and other ento-

mologists, are very interesting, from their resemblances

(analogically) to other groups.

The family ScAE.\BiElD^ is a large one, and con-

tains, especially in the genus Copris, some very bulky

species. They are widely distributed in tropical and

temperate regions.

Family—SCARAB^IDiE.

The genera Onthnp)liarjus and Aphodius, the one

roundish, the other longish and parallel, have very

many species. Of some the Oiithophctgi of the Indian

species have most remarkable armature, especially the

beautiful 0. ElUotti. There are fine African species,

especially one—a green one with long horns—found

near Lake N-Gami. Our little Aphodii are the chief

dispersers of the dung of cattle. There are fifty- five

British species of Scaraba;idie.

SCiRAB5;US SACER (THE Sacred Beetle). This

beetle is frequently sculptured on the ancient Egyp-

tian monuments It was a type of the sun, and was

used as a symbol of the spring of the world, and

of the warrior. Its symbolical affinity to the sun it

derived from the angular projections on its head, some-

what resembling the rays of the sun. The world it

symbolized from the roundness of its balls, and from

the beetles which they produced. The Egyptians

believed that the beetles were all males, and hence

it was to them symbolical of a courageous warrior.

In the British Museum galleries, the Scarabaius is a

frequent symbol on the monuments. Amulets in its

form are frequently met with, associated with the

mummies.

There are many species of Scarabajidse of the genera

Ateuchus, Gymnopleurus, Sisy2Jhus, and Copris, in

S. Africa.

Among the insects allied to the " Sacred Beetle,"

is one genus, named Sisyphus by Latreille. It may

Fig. 85.

Sisyphus llowringii.

be known by its very long hind legs, the triangular

abdomen, and the antenna having only eight joints.

There are species of this genus found in Europe, Asia,

and Africa.

Coprohius volvens, a common, dung-rolling beetle,

abounding in the United States.

Our Copris lunaris, and the various species of

Geotrupes form large cylindrical holes, which are often

of considerable depth, beneath a heap of dung. In

these holes they deposit their eggs, having first envel-

oped them in a mass of dung.

Colonel Sykes has published some interesting obser-

vations on the habits of the Copris Midas, a common
East Indian species, from which we may make an

extract :

—
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" At Poona, in the month of June, 1826, some of my
palankeen -bearers turned up with tlieir pickaxes, from

some depth below the surface, four hard perfect balls

;

the pickaxe had injured one of the balls. The injured

ball contained an amorphous animal mass, which I

immediatel)' pronounced to be the pupa of an unknown

species of insect, at least unknown to me. To ascer-

tain the insect proprietor of these curious domiciles, I

placed two of the balls in a tin box, and continued for

some months to watch them with attention ; but my
patience being wearied out, I abandoned further care

of them and put the box away. Thirteen months had

passed away, and I had forgotten the balls, when on

the night of the 19th of July, 1827, being in my study,

I heard a low scratching sound. The scratching con-

tinued the whole of the 20tb, and until I went to bed.

Previously to retiring for the night, to facilitate the

exit of the creature, I dropped water upon the ball to

soften the very hard and compact crust. At sunrise on

the morning of the 21st, I found a fine specimen of

Co2>ris at liberty, one-and-a-half inch long, and three-

tenths of an inch wide."

The species of Phanwus are all from the New World.

The Phanrcus carnifex, or Bullchafer, is a common
insect in the more southern parts of the United States.

It is a square-built beetle, with abdomen and elytra

metallic green. The thorax is rough and of a burnished

copper hue, and the head in the male has a tall horn,

bent back over the thorax.

Phanffius pcgasus. a antenna, b maxillary palpns. c antorior leg.

rig. 86 is that of the male of a Mexican Phanams,

with an outline of its head and thorax, viewed in front.

It is copied from Sturm's Catalogue.

Family—TROGrD.ai;,

A small family of generally dull, darkling, rough-

coated beetles, found often on dried animal substances.

1 only once took a Trox, under the loosened bark of a

post. The cuts in the margin show the form of a

British Trox and the larva of the Trox carotinus.

There are three species of Trox, and four if with

Westwood and others you regard the sand-frequenting

genus ^ffifilia as a member of the family. In the

woodcut (tig. 87) is given the profile of a species of

CeralocantJms, as I long ago named the genus Acantho-

cerits, from that name having been preoccupied in

natural history. Species are found in the Old World,

though America is the metropolis. P/iobcrus has stiff.

Fig. 87.

Trox sabnlosns

—

a larva of T. carotinus.

b Sphffiromorphus basilicus. c Ceratocanthus nitens.

bristle-like hairs all round it. It is an African genus

without wings. Mr. Macleay, who founded this genus,

remarks that he fancies it must not feed on dried

animal substances, because his great experience has

shown him that all " insects intended to live on animal

matter, partially dispersed and collected in masses, are

furnished with wings in order to convey them the more

rapidly to the objects pointed out by their instincts."

Family—RUTELIDiE.

A very extensive family of Beetles, chiefly natives

of the New World. Many of them are very sump-

tuous insects, especially the species of Chrysophora.

One of these, the Chrysophora macropus, has been

named the " Kangaroo Beetle" from its immensely

developed hind legs, large in the female, but much
larger in the male. These legs are used for clinging,

not for leaping, like the Ealticidce, or the species of

Orchestes and other beetles. Its delicate rich green,

laid on, as it were, thickly and smoothly, and actually

as if translucent ; the red washes on the legs and under

side contrast well, and the lovely blue tarsi are quite

exquisite with the green. There is a very fine species

called Victoria, after our gracious queen.

One of the Rutelce, dark green, with three yellow lines

on the thorax, was found plentifully by my friend Sir

Robert Schomburgh in the flowers of that noble Guiana

water lily, the Victoria regia.

Areoda and Pelidnota are American genera, also

found on plants. Macraspis, with its large scutellum,

is also a New World species. Piperonota Harring-

toni, is an Indian species, the male of which has a

curious hooked spine on the back part of the thorax.

Parnstasia is another Asiatic genus, with many spe-

cies from the Philippine and other islands of the East

Indian archipelago.

Hexodon, a curious flattened l\Iadagascar genus,

lives on the sand, but its true history is unknown

to me.

The genus Ci/cloccphala is an extensive one ; the

species are found in flowers.

Heterosternus is a rare Jlexican genua— one of

those forms often called " connecting links."
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Family—ANOPLOGNATHID^.

These are Australian and Brazilian insects, in -whicli

the clypcus conceals the mouth, and the masillse have

an obtuse lobe. The antenna; are similar, or nearly so,

in both sexes. Anoplognathus is the tj'pical genus;

some of them Iiave a curious yellow and green tinsel-

like lustre. Calloodes Grayianus is a very fine insect

described by the writer, and

named out of gratitude to Dr.

John Edward Gray, the able

keeper of the zoological depart-

ment in the British Museum.

It is figured on Plate 1, fig. 4,

Epklidijsus Lamprimoules is

from King George's Sound.

Geniates and Lcucothjreus are

two genera with many Brazilian

species. Fig. 88 represents the
EpididysusLamprimoides.

JJ^«c;<2/*-ten»S, or Epididysus

Lamprimoides, a fine insect of a yellowish metallic

green, with tlie thorax and body beneath downy.

Family—MELOLONTHID^.

In this truly leaf-cating family the antenna in the

different sexes vary much ; the plates of these organs

in the males being at times very large, as in Pohjphylla

Fullo, a common European, but very rare and only

occasional British species. The species, as in Encya

and PlioUdotus, are often covered witli scales, while

others of a Sontli African genus are very hairy. In this

family the maxillae are toothed.

Our common Cockchafer [Melolontha vulgaris) is

a well-known example. It is thoroughly crepuscular,

resting on trees during the day. At times they abound

and are very destructive to foliage. The larvae feed

on the roots of grass, and continue in the grub state

several years. At times these chafers become quite a

plague. The cuts, copied from Katzeburg, show the

male of this beetle, with its curved larva and the pupa

—fig. 89. Below the larva is a figure of the antenna

Fig.S9.

a Melolontha vulgaris, h Larva, c Pupa, d Antetiua of male.

e Profile of the ahdomen.

of a male, with the plates extended. Below the pupa

you see a profile view of the pointed abdomen. There

are four families

—

Rutdidce, Melolontlildiv, Sericidm,

and HopUdo'. The cuts are of the genera Scrlca and

AuisopUa—figs. 90 and 91.

The Hoplia group is very extensive. Many of them
are African. Ccraspis is a pretty Brazilian genus, with

a heart-shaped soutellum.

Fig. 90. FiK.91.

Serica binmia. Anisoplia agricola.

Diphuccplwla is Australian and a metallic-coloured

genus ; Pyronota, a brilliant New Zealand genus, also

highly metallic on the surface.

The cuts show the forms of the curious genus

Biphyllocera, as I named it in Captain Grey's Nar-

rative. Fig. 92, a, represents the male, and b the

female, of Biphyllocera Kirhyana, named by the writer

after the venerable author of the " Introduction."

Biphyllocera Kirhyana— a, male; ft, female.

Diphyllocera is the only genus of lamellicorn beetles

that I know, which has compound lamellated anten-

antennje. It is indigenous to Iving George's Sound,

Western Australia.

Th(? Mdolontlddcc and other destructive insects are

much kept in check by birds, which, especially when

young, are chiefly fed on insect food. A cautious ob-

server found a nest of young jays; he noticed that each

of the five jays, while yet very young, consumed at

least fifteen of these full-sized grubs in one day, and of

course would require many more of a smaller size. Say

that on an average of sizes they consumed twenty a

piece, these for the five make one hundred. Each of the

parents consume, say fifty; so that the pair and family

devour two hundred every day. This in three months

amounts to twenty thousand in one season. But as the

gi-ub continues in that state four seasons, this single

pair, with their family alone, without reckoning their

descendants after the first year, would destroy eighty

thousand grubs.* An American species of Beetle, of

the same family, and called there the May-beetle

• Anderson's Kecreations.
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{Phylluphci'ja qitercina), is very destructive, according

to Dr. Harris, to fruit-trees; and he mentions that they

have been exterminated by simply shaking tliera from

the trees every evening.*

The " Rose-bug" of the United States {Macrodac-

tylus subapinosus) is another destructive species of this

family, so named from its appearing at the time of

the flowering of the rose, on which it commits great

ravages. It destroys, too, the grape vine and other

useful fruit trees, and even grass does not escape the

ravages of this ruthless depredator. The larvse live on

roots, and it is only in the perfect state that the farmer

or gardener can destroy it.

Of all i\\e Melolontldd(s,i\i(i largest and most remark-

able belong to a section which by some authors has

been formed into a family named Euchiridcc The

type of this group is the great Euchtrus loiigimaniis,

from Amboyna, a brown beetle with very long fore

legs, of which Madame Pfeiffer obtained many speci-

mens. Another fine species lives in the Philippine

Islands ; it is the Euchirus Dupoiitiaiuis, marked with

four longitudinal lines. The females in Euchirus have

shorter fore legs. On Plate 2, fig. 5, is figured a very

fine beetle, closely allied to the Euchirus, and perhaps

in the same genus. The Rev. F. W. Hope, named it

Cheirolonits. The species, with its fine green thorax

and dark elytra spotted with yellow, is named C.

^^acleayii.

One of the commonest insects in the United Slatis

is a species of Phjllophaga. It is allied to our Cock-

chafer, and is named in Pennsylvania the May Bug.

Like our Chafer, its larva is at certain seasons most

destructive, damaging grass, corn, and other crops tn

an amazing extent.

On the interesting family Gl-^piiviuu^e space

forbids me entering. K,

F.4MILY—CETONIID.^.

Our Rose beelles, Ccloiiia aurata, is a well-knox

example of this very extensive family, of which tin

are but six British species, and even of those recordr^

two are very doubtful. The great Goliath Beclli

are natives chiefly of Western Africa, whence one

two specimens were sent in the days of the Hunti i

and of Dr. Drury, the goldsmith in the Strand. I>i

William Hunter bought or had presented to him on

of these Goliath beetles, still a rare variety. It wa

said that fifty pounds sterling %vere given for a sinu

specimen. These Goliath beetles were found by Dr.

Savage on a tree, thirty or forty ftet high, and with

a trunk from six to eigli* feet in diameter. They

may be taken at Cape Palmas in great numbers in the

months of December, January, and February, when the

tree flowers and renews its leaves. The natives eat the

insects, which are reported to be very fat and sweet.

Dr. Harrisf remarks that " the food of these beetles

is fluid, like that of the Trichii and Cetonise, insects

belonging to the same natural family ; but the latter

live chiefly on the nectar of flowers, and the former on

tlie sap of plants. The long brushes on their maxilla?,

and the diverging rows of hairs that lino their lower

• Dr. Harris' Insects Injurious to Vc-Ki'tation, p. 26.

I
Journal of Boston Soc. Nat. His,, vol. iv.

VOL. II.

lips, are admirably fitted for ab.^urbing liquid food,

while their horny teeth afford these beetles additional

means of obtaining it from the leaves and juicy stems

of plants when the blossoms have disappeared. Thus
every new discovery in natural history, even when
least expected, serves to increase the evidence of skilful

contrivance, and perfect adaptation of structure in all

organized beings."

Among the Goliath beetles some of the species are

metallic green, dashed with yellow in various lights, as

the E. Morgani. The E. Grallii, described by ]M.

Buquet, is even a more showy species from Congo,

whence the late Mr. Curror of the royal navy sent

it to the Museum. The E. Smitldi is a pretty modest

brownish-yellow species, with four black spots, found

in Natal, and first sent home by Dr. (now Sir) Andrew
Smith. Another fine sub-genus is Mecynorhina con-

taining the dark-green and yellow-spotted M. Pohj-

phemus of Western Africa, and the even finer Mecy'

ncn-hina Savagii found in tropical Africa ; its thorax is

striped, the feet and the hind legs are ftdvous.

CocouD_of Cioliathits 1
the end ol iUv elytift ;iiid

III the British Museum is a specimen of the Cocoun

of the Golialhus Drurii, with a strong raised ledge

which nearly sunounds it, and not only helps to

strengthen it, but also keeps it from rolling too far,

should it fall.—(See fig. 93.)

Fine Goliath beetles are found in South Africa,

2 E
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Eudicella E. Smithii, Amaurodes Passcrinus, and A.

Derhyamis. The finest Goliathi of South Africa are

from Mozambique

—

Ranzania. Professor Westwood,

in liis " Arcana Entomologica," has figured most of

the Goliath beetles.

Fie. 94.

Compsocephalus Horsfieldianus.

In Abyssiinia is found the genus Compsocephalus, one

of the species of wliich fig. 94 is named Horsfieldiamis.

Another species, C. GaUmeri, I saw lately in a col-

lection bought by Mr. John Bowring.

Among the Asiatic Goliathi I may mention Cyphon-

occj>halus, described by Professor Westwood, and Phir-

dimus Cumingii from the Philippine Islands, and tlie

genus Trigonojjhorus, in which both males and females

have armed heads. On Plate 1, fig. 3, is figured the

T. Hoolceri, named by the writer after Dr. Joseph

Hooker, F.R.S., who brought it from the mountains

of India.

Rhoiiiborhina is a fine genus with squared heads.

The Indian and African Cllntcrice, with the thorax

extended over the scutellum, are small species. One
named after Dr. Hoffmeister is figured on Plate 1, fig.

2. He was killed at Oie battle of Ferozeshah. The
writer knew him well, and named this pretty Indian

beetle after him.

There are noble Cetoniidce in Madagascar, perfect

gems in colour and in polychromatic eflect. In New
Guinea and other eastern isles are some fine species

of a Pachnoda, and many fine species of the genus

are also found in Africa. The genus ScMzorhina is

especially Australian and other islands to the north, but

also occurs elsewhere. I figure the Schkorhina Emilia

—(Plate 1, fig. 1). On Plate 1, fig. 8, is figured the

Australian S. Bassii ; and on the same plate the Abys-

sinian Oxythyrca Helena.

The Gymnelis nitida, one of a large genus confined

to the New World, is called in Pennsylvania the

"Goldsmith," from its fine co'our— (see Melsheimer's

Catalogue, p. 5; 1806). The Epicometis hirta, a little

species of this group all bristled over with hairs, from

which it derives its specific name, is noticed in Malta

to destroy the apricot blossoms ; while another species

of this family, called Cctonia cardui, pays visits to the

beehives and destroys the wax and honey. Those

who suffered from the ravages of the last-mentioned

put plates of load over the entrances of the hives, with

small perforations for the bees. These perforations

Fig.»&.

Asserador Hewitsoni.

were enlarged biy the "beetles. It has been found,

liowever, that when zinc was substituted for lead the

ingress of the Cetonia was prevented.

Tlie Cctonia inda, a common species of the family

in the United States, is described by Dr. Harris as one

of the earliest spring visitors.

Pamily—DYNASTID^.

A group of insects peculiarly tropical, and many ot

them gigantic in size. Hence their name, from the

Greek word for " power." The males have often long
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projections on the head and thorax, as in the great

Hercules beetle and the even more extraordinary

Asserador Hewitsoni (see fig. 95). The females are

small and without any projections.

In Europe Oryctes nasicornis is a common insect,

found in the larva state in tan-pits and dung-heaps It

continues four or five years in that state. In this

country we have no member of this family.

In Brazil and the East Indies the Dynastidie attain

enormous size ; for instance, that gigantic Elephant

beetle called Megasoma elephas, is some inches long,

and wide in proportion. It is found in Venezuela and

Columbia. The Megasoma Actmon, or Actseon beetle,*

is another large species common in Brazil and Guiana.

In some of the West Indian Islands the long-horned

Hercules beetle {Dynastes Hercules) is not uncom-
mon. It has been also named the Rhinoceros

beetle in some popular books. In the males tlje

thorax projects in front into a long curved horn,

which extends far beyond the bead, and has a

strong tooth-like projection on the under side,

fiinged with a brush of brownish-yellow hairs.

Tlie head has a long horn also, shorter by far

than that on the thorax, but bending up towards

it and toothed on the upper side. The uses of

these processes to the insect are unknown.

Oryctes Maimon is a species indigenous to the

United States. It is of a deep blackish chestnut

hue, and is highly polished. The thorax in the

male is armed with three horns, one in front and

one on each side. Mr. Gosse in one of his letters

from Alabama, gives an instance of its great

strength of body. He says, " When the insect

was brought to me, having no box immediatel}'

at hand, I was at a loss where to put it until

I could kill it ; but a quart bottle full of milk

being on the table, I clapped the beetle for the

present under that, the hollow at the bottom

allowing him room to stand upright. Presently,

to my surprise, the bottle began slowly to move
and glide along the smooth table, propelled by

the muscular power of the imprisoned insect, and

continued for some time to perambulate the sur-

face, to the astonishment of all who witnessed it.

The weight of the bottle and its contents could

not have been less than three pounds and a half;

while that of the beetle was about half an ounce,

so that it readily moved a weight one hundred

and twelve times exceeding its own.""(" To give

a better notion than figures can convey, Mr.

Gosse supposes a lad of fifteen imprisoned under

the great bell of Saint Paul's, whieli weighs twelve

thousand pounds, and moving it on a smooth

pavement by pushing within.

Family—LUCANID.® {Stag-beetles).

Jlany of the Beetles of this family are of large size.

Tlie males have often very large jaws furnished with

snags, like a stag ; hence their English name.

• Acta?on was turned into a stag for looking at Diana ; the
bonis began to bud from the head.

t Letters from Alabama, p. 1C7.

On Plate 1 there are three species represented, the

male sex being selected on account of the characteristic

mandibles. Fig. 7 shows the Chiasognathus Grantii

—a fine South American beetle. The late amiable

James Francis Stephens first described this curious

beetle. It is a native of the island of Chiloe, where it

appears to be not common. Its eyes are each divided

by a ridge of the head, so that there seem to be four

;

hence a French naturalist named it Tclraopldhalmus.

Fig. 9 represents our Stag-beetle (Lucanus Cemis)
common in the counties of Surrey and Kent, &c. The
females seem scarcer than the males. Fig. 10 repre-

sents Cladognathus Parryi, a species very common in

Silhet. In the Lucanidse the antennie are geniculate

or elbowed, the first joint being long and the other ten

Fig. 96.

Lucanus du.T

shorter, the club having the four, five, or six last joints

produced inside, so as to have a pectinated appearance.

The tibijE are generally toothed or spined, these teeth

helping them greatly in climbing.

It is in the evening that the Stag-beetles fl\', although

the Lampriince, metallic green and purple Australian
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members of the family, may be day insects. The insects

feed on tl)e sap exuding from trees. The larvae are

not imlike those of the other Lamellicorns.

We have four species in Britain belonging to as

many genera

—

Lucantts, Dorctts, Platycerus, and

Sinodendron.

Family—PASSALID^.

The PassaliDjE are a strangely parallel and paral-

lelopipedal set of beetles, grooved generally on the

elytra and depressed.— (See figure of Passalus iiitrr-

rnptus, Plate 1, fig. 5.) The largest known species is

from Guatemala. Tliere are many species.

The larvEB of this group have the third pair of legs

much reduced, so as to be scarcely visible. The
antennae have ten joints, and the segments of the body

are smooth beneath.

The Passnbis cornuius is a common species in the

I'liited States It is of a very deep bruwn or black

Larva of ihe rass;ihis iUsiinctii:j.

colour, highly polished, and witli the elytra furrowed

by parallel longitudinal lines. Tlie head has a shoit

blunt horn, curved forwards.

Group—SERRICOliXIA.

The Serricorn beetles are so named from the antennae

being serrated or pectinated, particularly in the males.

They have two maxillary and two labial palpi, and the

body is generally long and narrow. Mr. Westwood
has changed the name into Priocerata, which means

in Greek what Serricorn is in Latin. This great

group is divided into two—one called Slcrnoxi,* in

which the sternum or breast is sharijish-pointed behind

and received into a fissure in front of the mesosternum.

The legs are generally short and more or less retractile.

The second division is named Malacoderms,^ from

the softness of the elytra; in this the sternum is simple.

Section—STEKNOXI.

Of the Slernoxi section, characterized above, wo
come to the

Family—BUPKESTID.E.

A very large family, most of which are exotic. The
ppccies of this family abound in the warmer parts of the

world. Their eggs are oval and whitish, and laid under

the bark of trees or in holes in the wood. The larvoe,

when hatched, make great havoc with their redoubt-

able jaws and insatiable perseverance in gnawing. Our

< and olui sliarp. |^«/a%a;, soft, S.{, skin.

Agrilus lives in oak bark, and I took live specimens of

tlie brilliant creature out of a large wart-like excres-

cence on the bark.

The genus Julodis (fig. 98) contains many large

African species, often singularly covered with tufts of

yellow or grey hairs.

Sternocera is an Indian and African genus. The

S. feldspcit/tica is a beautifully coloured species from

Fitr. 98. Fig. 90.

Jiil.jdis I'olliii Polvbnthivs zvgieni.

Fig. 100.

Congo, with a lustre on its elytra something like that

on Labrador feldspar—hence the name I gave it. Fig.

99 is that of a Madagascar Polybothrys. Madagascar

Buprestidae are particularly curious and fine in form

and colour. The elytra of some of the showy Indian

species of Chrysochroa are worked up and formed into

artificial flowers, or into richly-coloured decorative

ornajT.ent to ladies' articles of dress. On Plate 2, fig.

8. is figured the very showy Chrysochroa Edwardii,

an Indian species.

In Guiana, one beetle called the Sun Mama beetle,

is used, like the Indian ClirysochroEe, to ornament dress.

The species of the genus CatoxanlhiV, especially one

of them, the C. hicoloi; green above, yellow on the

imder side,* is one of the largest of the family. Tlie

Australian genera Slifjinodera and Castiarhia are very

numerous, and many of them charmingly pleasing, and

even brilliantly coloured.

The Brazilian Pcs^iloptera, Pacilonota,

and other genera ; the curious and endless

species of ^;/?v7j and Anthaxim; the strange,

short Trac/(2/.5— (Plate 2, fig. 2, Truchys

minutus)— I can only allude to ; and the

genera Ancylochira, Chrysoholhrys, Slq..

ijuite eclipse our feebly represented Biipre^-

tidce.

Among the Buprestida; there is one founil

in the United States, the grub of which

bores under the bark and into the solid wood

of the apple tree, and thus often does great

mischief to the orchards.

Of the family Eucne.mid,e there are

many fine exotic species and genera very

curious and interesting to entomologists. Thei'e are

only five British species, which belong to the genera

Throscus, Cerophytum, Melasis, &nd Microrhagus. Fig.

100 shows the larva of Lamjyra ruiilans, an European

Biiprestis.

• xxTx and Ji.,80.-.
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Family—ELATERID.E {SKip-Jacls).

Another prodigiously numerous family of insects, so

called from the power they have of righting themselves

if placed on their back, by a spring of their thorax and

abdomen, a projecting process from the one fitting easily

into a notch of the other. Fig. 101 represents the

British Agriotea Unealus. Oxynopterus Cuminrjii is

figured on Plate 2, fig. 11.

Fig. 101. Fig. 102.

Agiiotes line:itu3. Larva of Canipyhis lineiwis.

Fig. 102 is that of the larva of Campyhis linearis,

which is of a very deep brown colour. Messrs. Chapuis

and Candeze describe it as being found in the same
]ilace as that of the Athous hirtus, which they meet
with in galleries of trees, or under the bark of old trees.

Though most Elaters are plant-eaters, yet there is no
doubt that some are carnivorous.

Wireworms are too well known to require descrip-

tion. Our farmers find that ground where their ravages

have been carried on miirht as well have been burned.

Fig. 103.

Grub of the Alaus oculatus.

Fig. 103 is that of the grub of a very large species

abundant in the United States, and conspicuous from

the two large ocellated spots on its thora.x, and hence

named Alaus oculatus. This grub is two inches and a

half long; the head is almost black ; the three follow-

ing segments are blackish-brown, and the remaining

segments are brownisb-3'ellow. Tlie body is depressed,

and the segments have distinct contractions where the

segments are connected.

The different species of Pyrophorns seem to vary in

their light-producing powers. Lacordaire has described

the species he observed in Guiana, while Gosse has

recorded his observations on the Jamaica species. The
latter describes the Glow-fly, for so he calls this beetle,

as having tlie light from the two thoracic tubercles

visible even in broad daylight, when the insect is dis-

turbed. When the beetle is handled these spots,

[ireviously of a dull white hue, gradually brighten up

;

the centre of each tubercle first showing a point of

light which in a moment spreads to the circumference,

and increases in biilliancv till it blazes with a dazzling

lustre. This light is of a yellow-green. The larvaj

are said to feed on the roots of the sugar cane, ai.d

they sometimes prove destructive to that plant.

The Brazilian traveller is often charmed with the

light of the fire-fl)', which has a singular and mysterious

ollect at times. Drs. Kidder and Fletcher* when on
the Oregon mountains, and overtaken by sunset, came to

the edge of a crater-like hollow, whose centre was a
thousand feet below them, and whose sides were covered

with trees. One of them says, " Before retracing my
steps I stood for a few moments looking down into the

Cimmerian blackness of the gulf beneath me; and while

thus gazing, a luminous mass seemed to start from the

very centre. I watched it as it floated up, revealing in

its slow flight the long leaves of the Euterpe edulis,^

and the minuter foliage of other trees. It came directly

towards me, lighting up the gloom around with its

three luminosities, which I could now distinctly see."

It was the Pyropliorus nodilucus— a longish click

beetle of a dull blackish brown colour, and covered over

with a short light brown pubescence. When walking

or at rest, the chief light that it emits proceeds from the

two yellow tubercles on the thorax, so conspicuous

even in dead specimens ; but when flying, another lumi-

nous spot is discernible on the hinder part of the thorax,

and this is continued to the under side of the insect.

In some parts of South America the ladies use them
for adorning their hair or their robes by fast inclosing

them within a thin gauze work. Prescott, the historian

of the conquest of Mexico, records the terror with

which they inspired the Spanish in 1520:—"The air

was tilled with 'cocuyos,' a species of large beetle,

which emits an intense phosphoric light from its body,

strong enough to enable one to read by it. These

wandering fires, seen in the darkness of the night, were

converted by the besieged into an army with match-

locks."

Section-—MALACODEPvMATA.

Malacodermata, or Malacodermi, as some write the

word : I may mention a few of the beetles of this

group, such as the Cebkionid.e, with their curious

females, so unlike the males, who find them iu wet

weather projecting from the ground. Some of them
have curious flat cases in which the pupa is contained

—such is the insect, allied to Atopa, described by the

writer in vol. iii. of the third series of the "Annals of

Natural History," and figured on Plate 7. I tigure

the cylindrical larva of the Cchrio ijiyas.

Cylindrical lan-a of the Cebrio gi^'as.

The family Riiii'ICERID.e, with their beautiful fan-

like antennoe, whence their name is derived, are inter-

esting—as some of them are natives of South America,

such as the Rhipicera margituita figured on Plate 2,

• Brazil ami the Brazilians, p. 292. t A species of palm.
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fig. 9, while others are natives of Australia—one being
the pleasing black, R. jnt/stacina, prettily dotted with
white.

Of the family Cyphonid^ there are twelve British

species. Some of them can jump, such as Scirtcs.

Family—LA MPYRIDJ3 {Glow-Worms).

The phosphorescent organs of the Glow-worms and
Fireflies are made up of a mass of spherical cells, filled

with a finely-granular substance, and surrounded by
many trachean branches. This substance, if sub-
stance it can be called, by daylight has a pale-yellow

appearance. In the Larapyrida; it fills a portion of

the abdominal cavity, and shines on the lower surface

of the last abdominal segments through the very thin

skin which covers them. Spallanzani regarded the

luminous matter as a compound of hydrogen and car-

buretted hydrogen gas. Some philosophers, from Dar-
win to Morren, refer the light to the slow combustion of

some combination of phosphorus, secreted by an appro-

priate organization in organs remarkably rich in tracheje,

and entering into combination with the o.xygen supplied

in respiration. l\Iatteucci made many experiments on
the luminosity of the Italian glow-worm. From his

researches it would appear that the phosphorescent sub-

stance burns by means of the oxygen in the tracheas,

without any indication of the presence of phosphorus.*

The luminous substance continues to shine when de-

tached from the insect, but loses its luminous properties

after a few minutes. In the Glow-worm the light is

not brilliant in the female, and its chief purpose seems
to be to conduct the se.xes to each other.

There are two British Lampyrida, both feeding in

the larva state on snails and other raollusca

—

Lanqii/ri:^

noctiluca and DrUus flavescens, described further on.

The Pygolarnpsi xanthophotis is found about Bluefields

in May, and is conspicuous for the intensity of its light.

Sometimes it is only the last segment but two tliat

chows luminosity ; but, when it is excited, the whole end

of the abdomen seems to be lighted up with a dazzling

glare. Mr. Gosse gave the species the name of

Xanthophotis or yellow light, from the rich orange

colour of its light when seen abroad ; when viewed in

the light of a candle it appears yellow. The light is

intermittent. Mr. Gosse has seen a specimen of this

attracted by the glow of a stationary Photuris versi-

color, fly up and play around it, " when the inter-

mingling of the green and orange rays had a charming

appearance." He describes tlie versicolor as being

noticeable by its frequent resting on a leaf or a twig in

the woods, " when it will gradually increase the inten-

sity of its light till it glows like a torch ; then it gradu-

ally fades to a spark and becomes quite extinct ; it

(bus remains imseen for some time, but in about a

minute, or it may be two, it will begin to appear, and

gradually increase to its former blaze, then fade again,

strongly reminding the beholder of a revolving light at

sea."|

* See Siebold's Anatomy of the Invertebr.ita, by Eurnett-

p. 446.

t Naturalist's Sojourn in Jamaica, ji. 104.

Sonthey, in his " Madoc," thus poetically alludes to

the fireflies of South America ;

—

" Sorrowing we beheld
The night come on ; but soon did night display
More wonders than it veiled ; innumerous tribes
From the wood-cover swarmed, and darkness mado
Their beauties visible ; one wiiile they streamed
A bright blue radiance upon flowers which closed
Their gorgeous colours from the eye of day;
Now, motionless and dark, eluded search.
Self-shrouded

; and anon, starring the sky.
Rose like a shower of iire."

The Lamprocera Latreillei is a fine large Brazilian

species described by Kirby (Plate 2, fig. 10). The
South American species of Lampyridte are very fine.

The antenna; in other allied genera are very remark-
able, as in Megalopthahmis Benndii of G. R. Gray.

Family—LYCID^.

Of the family Lycid^ one is figured—the Lycus
ap2]eiuliculatus— an African species. Many of the

African LrciDyE have strangely expanded elytra, espe-

cially in the males. Some of the South American
Lyci are most exquisitely coloured—reddish yellow.

Fig. 103. Fig. 106.

Lycus appeiidicuHtus. Larva of Drilu

and barred with dark steel-blue. On Plate 2, fig. 4, is

figured the Homalisus siduralis. Of British Lycidm
there are but two species, belonging to the genus Dic-

tyoplerus ; one of these is the rare D. Aurora.

Long ago a foreign naturalist found a queer, hairy,

flat grub feeding on the soft body of a snail ; be named
the creature Cochleoctontis vorcix, the " Voracious

Snail-killer," as the name may be translated into plain

English. Another naturalist was able to find this queer

deformed creature mated with a little, pretty, softish

beetle, with elytra and very pretty antenna;, wliieh

naturalists had long known as the Drilus flavescens.

The female appears to be rarely met with in this

country.

There is figured here the larva of a species of Drilug

found in Algeria, and described by M. Lucas in his

great w'ork on that possession of the French (fig. IOC).

It lives in the shell of a species of Cyclostonia, a circular-

mouthed genus of shells, and eats the animal of the

said shell.

The male of Drilus flavescens (Coleopt.—Plate 2,

fig. 3) may be procured by brushing herbage in aban-

doned chalk pits in Kent, about Dartford orGravesend.

It would be well if some one were to collect a great

number of snails and keep them during the winter.

In early spring it is more than probable that careful
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observation would see both male and female Dnlus
flavesccns emerge from the shells.

Family—TELEPHORIDjE {Soldiers and Sailors).

In this country every boy knows the insects found

Eo commonly on flowers in summer-time, and called

" Soldiers and Sailors." Some of them have pale,

soft elytra, with reddish thorax and legs, while others

are black, but equally soft and equally agile. They
have long antennse, and are called by naturalists Tele-

phoridce. There are fifty-six British species.

In Venezuela Mr. David Dyson discovered a curious

insect of the family,

*^'S- '*'^' _ which was lately

' described by a

German entomolo-

gist.* The male

(fig. 107) has very

short elytra, and the

last joints of the

antenuie are curi-

ously elongated and

twisted. In the

female the elytra

are longer, and tlie

antennae are simple.

These antenna are

used by the male for

holding his partner.

The wings are very

ample, and the legs

are long and termin-

ate in simple claws

;

the third joint of all

the palpi is hatchet-

shaped. In a pretty

group of green and
red beetles {Malthini) the third joint of the palpi is ovate,

and the claws are one- toothed.

Family—CLERIDJtL

A large and very showy family (Plate 2, fig. 1) repre-

sents one of them—the Tillus mutillnriiis. The
larvae seem to be carnivorous. Fig. 108 shows the

larva of Opilus domesticus. The Brazilian and A ustralian

species are often large, and almost always showy. So
are manyfrom the Eastern islands, whence come Tencrus,

Omadius, Stigmatium, and other curious genera.

Fig. 109 is Latreille's beetle {Necrohia ruficollis).

The Necrohia violacea is most extensively dis-

tributed. Mr. Le Contej- observes that it "appears
to increase in numbers the farther it is removed from
the haunts of men

; in the barren regions adjoining the

Rocky Mountains, where insects reign in almost undis-

puted mastery unchecked by scarce a single foe, it

• Ldbetus toriwoHw—Kiesenwetter, Monographic der Malthi-
nen: Linnsea Entomologica, vii., 244, t. 1, fig. 1. The beetle
is testaceous ; the head, excepting the mouth, the joints of the
antenna? from the second to the eighth, the winga, and the legs
are black the coxte and the bases of the femora are testaceous.
Its length is three lines and a half.

+ Annals of the Lyceum of Nat. Ilist., vol. iv., p. 162.

Lobetns torticoUia.

may be observed covering the ground under any small

piece of animal matter which has been overlooked by

Fig, los Fig. 109.

Laiva of Opilus domesticus. Necrohia ruticul.i

the wolves and ravens, or which has defied the power
of their teeth and beaks.

Family—LYMEXYLONID^.

There are but two British species of this family, which
has very curiously developed palpi. The species of

Atractoceriis, a long African genus, are allied to them.
Kirby and Spence quote the Lymcxylon navnlc, a

British insect, as a striking exemplification of the

utility of entomological know-
ledge. In the royal dock-yards

of Sweden great quantities of

oak-timber were destroyed by
the ravages of an insect. The
king desired Linnaeus to inves-

tigate the matter, which the

great naturalist did ; and finding

it was this beetle which caused

the destruction, he suggested

that the oak-timber should be

immersed in water during the

time of the metamorphosis of the

beetle and its time for depositing

its eggs. Tliis suggestion was
adopted, and it proved a remedy
whicli effectualy secured the timber from its future

• ittacks. Fig. 110 is Lymexijlon navale.

Family—PTINID.^.

A family of little, generally hairy beetles, with long
antennae and bodies, whose larvae drill holes in furni-

ture, old cabinets, and all sorts of vegetable substances

if dry.

The Piinus fitr (Coleoptera, Plate 3, fig. 21), and
other species are very common, and often do a great

deal of mischief in a small way.

My friend, Mr. W. Horn, drug-grinder, of Belitha

Villas, Barnsbury, brought me lately many specimens

of ginger root from the East Indies, perforated by the

larvae of the small ptinidous genus Lasiodrrma. The
ginger is so destroyed by this small bettle {L. (esta-

cemn) that the importers calculate their loss annually

at upwards of £3000 on ginger from Cochin and Calicut

alone.

There are thirty-three species of Ptinida recorded

Lyniexylon navale.
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as British. Tliey belong to the genera Plilinus, Xylc-

titnts, Lasioderma, Dorcatoma, Anohium, Dryophihis,

Ochina, Iledobia, Ptinus, Nij)tus—one species {Niptus

I'timis fur—Male.

hololeucus), covered with close, golden-yellow pile, has

extended over this country in my time

—

Gibbium, and

ScoLiat,

With a notice of one species I may pass on to anotlicr

family [Anohium pertinux). This little timber-boring

beetle can, when alarmed, withdraw a considerable

part of its head witliin the thorax, when it somewhat

resembles a monk with its hood. It has been long

famed for its pertinacious simulation of death, and

indeed has derived its specific name (pcrtinax) from

this very pertinacity. Fig. Ill shows the male of

Ptinus fur.

Family—BOSTRICHIDiE.

The Bostrichidm is a family of wood-boring insects,

some of them large, cylindrical, and rough, especially

Cape species. In this country we have but f(jur spe-

cies. Under Scolytidas the habits of this family are

described. On Plate 3, fig. 19, the Apate capucina, a

doubtful British insect, is figured.

With a notice merely of the Lyclidce and small

Cissidce, often with very pretty antennpe, I must pass

on to another group ; and yet, in the economy of nature,

in destroying fungi and feeding other insects or birds,

like wrens or creepers, the larvse of these little beetles

are no doubt extremely useful.

HETEROMERA.

In the Heteramcra, the first two pairs of legs liave

each five joints to each tarsus, but only four to each of

the other legs.

It is a very heterogeneous mass—there being in it, no

doubt, many insects belonging to other gi'oups, just as

there are heteromerous genera and species in penta-

merous and tetramerous sections.

In most of the Heteroraera the anfennse are monili-

form. In this place I do not attempt to describe the

families in their order, and space is wanting to treat

even of their names. On Plate 3 a few of the Hetero-

mera are figured, mentioned further

on, excepting the curious Helwtis

perforaUis (Plate 3, fig. 11), one

of a singular group of insects, all

indigenous to Australia. The
Ilelcnus echidna (fig. 112), brought

from King George's Sound by

Captain (now Governor Sir) George

Gra}', has the elytra armed with

short spines; others, as the species

figured, have hairs projecting from the wing cases.

We may begin with the great group Vesicantia, of

which our Meloe or Oil Beetle is a characteristic

example. See its curious history and strange meta-

morphoses recorded by Newport in the Linna?an Trans-

actions. But space forbids our making extracts from

his pages.

There is no member of the order more famed than

the "Blister-beetle" or "Spanish-fly" (Cantharis or

Lytta Vesicatoria), and there is probably none that has

been more useful to mankind. In the druggists' shops

you may see a large drawer or glass jar filled with

rieliens echidna.

Cdnthartdes. It is a bright green beetle, glossed over

with reddish bronze or blue ; its elytra are long and

softish, and conceal two large wings ; the antennae

are longish and thread-shaped. The beetle is some-

times though rarely taken in this country ; and some
twenty years ago I saw many specimens captured on

ash trees near Chelmsford or Colchester in Essex. On
the continent of Europe it is a common insect, being

abundant in the southern parts of France, Spain, Italy,

Germany, and Russia. In France the collectors of

Blister-beetles go out during the mornings and even-

ings of the month of May, when they are less acti\e

than they are in the hot sunshine, and get them by

spreading a cloth under a tree frequented by them, and

shaking the tree or beating it with long poles. When
so employed tho.y usually cover their face.s, and protect

their hands by wearing gloves. The Cantharides are

most frequently deprived of life by immersing the cloths

in which they are gathered in hot vinegar and water, and

then drying them on hurdles covered over to keep them
clean. They are imported into this country from Sicily

and Bussia, the greatest part being sent in barrels or

cases from Astracan and St. Petersburg ; the Russian

cases contain from sixty to seventy pounds. The insecis

are collected in large numbers in Hungary, and imported

into this countrj' by way of Hamburg. Dr. Pereira

states that, in 1839, 10,376 lbs. of Blister-beetles were

imported into this country, on which a duty of one

shilling a pound was paid

The principle in the beetles which causes its vesica-

tory powers, exists more or less in all the numerous

species of the family.

I must here leave the Heteromera, containing the
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Blapsidm, African Pimelicc, ciirious South American

Nyctelida, the TeiiebrionidcB, the HelopidceflnA Cistelidre,

one of which, described and figured by Mr. Curtis, is

represented in the subjoined cut, 114.

Fig. 113, Fig. 114.

Nyctelia multicrisl.i'a. Nyctelia granulata.

A figure is given of the African Adesmia candidi-

pennis, or of an allied species, oue of the Melasomata,

so called from their black colours (fig. 115). This

species has beautiful white elytra.

The Giiathium Francilloni, with its long thread-like

raaxillse, is figured on Plate 3, fig. 16.

The other families, Melaiulryada, Diaperidce, and

Trachyscdidce, would require a volume to contain their

description. Fig. 116 shows the larva and pupa

respectively of Lagria hiria, discovered by M. Ferris.

Fig. 115. Fig. 116.

Adesmia candidipennis. Lagria liirta

—

a larva

6 pupa.

In this country there is a small beetle about half an

inch long, called Sitaris hmneralts. It is a blackish

brown rather ungainly beetle, with large wings, which

are only partially covered by the short elytra, and

have a yellowish patch at the shoulder or base, whence

the beetle derives its name of humeralis. This beetle is

a parasite in the nest of Anthophora acervorum, a bee

which constructs its cells in old walls. Professor Fabre

of Avignon has lately cleared up* ita history, which

seems to resemble that of Meloe. He thus sums up liis

observations— Sitaris, Meloe, and apparently the other

Meloidae are all parasites on Hymenoptera in their early

stages. The larva, before reacliing the nymph state,

passes through four forms, which Professor Fabre calls

primitive larva, second larva, pseudo-chrysalis, and

third larva. The passage from one of these forms to

the other is effected by a simple moult or change of

skin, %vithout any change in the viscera. The primi-

tive larva is coriaceous and fi.\es itself on the body of

Hymenoptera, as its object is to reach a cell full of

honey. When it has been carried by the bee to the

cell, the little larva devours the egg of the bee, for

which this cell was made and the honey deposited.

Its object has been effected. The second larva is soft

and nearly apodal, and differs entirely from the primi-

tive larva, which is slim and long-legged. In tliis

stage it feeds on the honey contained in the cell. The

pseudo-chrysalis is a body deprived of all motion, and

covered with hard teguments compared with those of

the pupaj or cbrysalids. On these teguments there is

a cephalic mask, without movable and distinct parts

;

six tubercles, representing legs, and nine pairs of stig-

matic orifices ; the pseudo-chrysalis is contained in

another covering formed by the skin of the second larva.

The third larva is very similar to the second. After

this third larva, the metauKjrphoses follow their habi-

tual course; that is to say, this larva becomes a nymph,

and this nymph a perfect insect.

The female Sitaris lays very small white oval eggs.

Fabre calculates the number deposited by one insect to

be upwards of two thousand.

Family—ANTHICIDiE.

Of the family Anthicid^, so common in flowers,

whence their name, there is figured (Plate 3, fig. 20)

the strange Notoxus monoceros— the male of which has

the thorax curiously produced in front over the head.

There is also figured on the same plate (fig. 10) another

member of this family—the Anlhicus i^cdesiris, with its

attenuated thorax. The other British genera are Me-
cinotarsvs, Xylophilus, and the large-eyed Euglenes.

Mr. Wateihouse records thirteen species as British.

Family—MORDELLID.a:.

The family MoRDELLiDiE is an important one, many

of them being parasites.

Here too comes Rhipiphorus paradoxus, that known

parasite, and perhaps the Strepsiptera, briefly

alluded to in these pages between Hymenoptera and

Coleoptera.

• Annales des Sciences Naturelles, Ser. 4e, vol. vii. pp. 299-

365: 1857.

Vol. II. 2F
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PSEUDO-TETRAMEKA.

In these the tarsi are apparently four-jointed, although

on examination a fifth will be discovered.

RHYNCHOFHORA {Snouted Beetles).

A vast set of insects, upwards of ten thousand of

which have been described.

Mr. Wollaston has published an interesting paper*

on the sounds made by some of the CurculionidK. He
noticed tliis habit first when in Teneriffe in a species

of Acalles, and thus narrates it :
—"I had been accus-

tomed to find such a number of insects in the dead

branches of the various Euphorbias, that my attendant

also had discovered, from time to time, the locus quo

of many a rarity by imitating my method of research
;

and, to use his own expressions, he was about in tliis

instance to throw away these rotten stems as wortli-

less, when he was arrested by a loud grating or almost

chirping noise, as of many creatures in concert; and

on looking closer for the mysterious cause, he detected

a specimen of Acalles, from which it was quite evident

that a portion of the noise proceeded (.)n shaking

the hollow stem so as to arouse its inmates, and put-

ting his ear alongside it, the whole plant appeared

musical, as though enchanted ; and it was evident to

him, therefore, that there were more of the performers

within—a conjecture which proved to be correct ; for

on breaking open the branches he captured nearly a

dozen of them."

Mr. Wollaston kept three of these alive for several

weeks, and as long as they lived it was a constant source

of amusement to Iiim to make these creatures stridulate

or " sing." It was long before he asceitained how the

noise was produced, as they would often stridulate

when lying on their sides, with their limbs closely

retracted and their head applied to their chest. At

length he perceived a minute and rapid vibration of

the apical segment of the abdomen, so rapid that to

the unassisted vision it was scarcely appreciable. He
dissected specimens of the Acalles arrjillosus and the

Acalles neptunus, and found in this part the structure

by which the insects produce the sound.

Section I.—ORTHOCERATA.

With all the joints of the antennse more or less

similar.

Familt^BRUCHIDjE.

The family BrwdhiDjE contains many small insects,

which live in the seeds of leguminous plants ; and

when they abound, as they sometimes do, very great

is the extent of their depredations. The body of the

perfect insect is oval and convex ; the head is bent

• Annals and Mag. of Nat. Hist., 3rd ser., vol. vi. p. 14;

July, 18G0.

downwards, so that the wide beak rests on the breast

when the insect is not engaged in eating ; the antennfe

are not very long, and are serrated on the inside ; the

elytra do not cover the abdomen ; the femora of the

hind legs are very thick, and are often toothed on the

under side. One species attacks the coffee, and, like

most of the tribe, is named after the plant on which it is

found. The Bruchus pisi, the insect figured (117), is

Fife'. 117. Fig. 118.

Unuhus l)isi.

more common in the United States than it is here. It

is called there, according to Melsheimer, the Pea-fiy

(Cat, p. 12). The figures above (118) show two

peas and a bean attacked by Brucliiis ; the larva

represented much magnified. We borrow Dr. Harris'

account of its ravages on the pea:—"Few persons while

indulging in the luxury of early green pease are aware

how many insects they unconsciously swallow. When
the pods are carefully examined, small discoloured spots

may be seen ujion them, each one corresponding to a

similar spot on the opposite pea. If this spot on the

pea be opened, a minute whitish grub destitute of feet

will be found therein. It is the weevil in its larva form,

which lives upon the marrow of the pea, and arrives at

its full size by the time that the pea becomes dry. This

larva or grub then bores a round hole from the hollow

of the pea quite to the hull, but leaves the latter, and

generally the germ of the future sprout, untouched.

Hence these peas will frequently sprout and grow

when planted. The grub is changed to a pupa within

its hole in the pea in the autumn, and before the spring

casts its skin again, becomes a beetle, and gnaws a hole

through the thin hull in order to make its escape into

the air, which frequently does not happen before the

peas are planted for an early crop. After the peas

have flowered, and while the pods are young and ten-

der, and the peas within them are just beginning to

swell, the beetles gather upon them and deposit their

tiny eggs singly in the punctures or wounds which they

make upon the surface of the pods. This is done

mostly during the night or in cloudy weather. Tlie

grubs, as soon as they are hatched, penetrate the pod

and bury themselves in the opposite peas; and the

holes through which they pass into the seeds are so
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fine as hardly to be perceived, and are soon closed.

Sometimes every pea in a pod will be found to contain

a weevil grub ; and so great has been the injury to tlie

crop in some parts of the country, that the inhabitants

liave been obliged to give up the cultivation of this

vegetable." *

Peas are destroyed by the grub of a species of this

group [Bruchus granarius), the female of which will

sometimes deposit au egg in every pea of a pod. But

a species indigenous to North America, and also found

here, is in the former country at times so alarmingly

destructive as to prevent the inhabitants from cul-

tivating pease. Kalm, the pupil of Linnieus, and who
travelled in North America, was alarmed on o])ening

a parcel of peas to see that they were infected by the

Bruchus, for he feared lest he should be the means of

introducing a most destructive insect into Sweden. In

France in 1780, the Druchi seem to have been very

abundant ; for in that year a rumour arose tliat many
had been poisoned by eating pease attacked by worms,

and in consequence the authorities would not allow

them to be offered for sale in the public market. A
Bruchus attacks a leguminous seed called gram in India,

where it is used when boiled as food for horses. The
valuable cacao or chocolate plant {Theobroma cacao)

has its pecuhar Bruchus, as have many other plants.

There are nine British species. The South American

Bruchidse—of the genus Caryoharus—are very large.

I have seen the larva of one in the hard nut of a palm,

which looked no softer than ivory.

Family—ANTHRIBID^.

The family Antiiribid^, a very large and fine

group, but feebly represented in our islands by eight

British species, contains insects with broad, flat noses,

and often with antennae of the most wonderful length.

Many of the South American genera are very curious,

but none are more strange than some of the odd forms

sent lately by Wallace from the East. M. Henri Jekel,

in the Insecta Saundersmna, figured many fine species

in the vast collections of W. W. Saunders, Esq. The
British genera are

—

Brachyhirsus, Tropideres, Platy-

rluiius, Aiilhribus, and the curious little jumping

C/ioragtis described by Kiiby.

Family—ATTELABID^.

A large family of the group, of which there are at

least ninety-four recorded British species, the great

mass of which belong to the genus Apion—a race of

small beetles so named from their pear-shape ; they

are attenuated in front, and gradually thickened

behind. Look at the figure of the strangely-dilated

Brazilian genus Camarotus [Camarotug marginalis,

fig. 119). ]\Iany of the family are very destructive to

plants, and the Apions are especially destructive to

the crops of the farmers.

Some of the exotic genera are most strange, such as

the enormously long-necked Indian and Madagascar

Apoderi, and a curious genus from that great African

island, called by the writer Laijenodcrus, from its curious

• Insects Injurious to Vegct.ition, p. .')5.

flask-shaped neck. Many of the Apoderi are spined.

Antliarhinua is placed by authors in a separate family,

Fig. 119. Fig. 120.

Camarotus in ii'L'inalis. Antliaihiinis Zaniiie.

but we may introduce it here. Fig. 120 shows the form

of the Antliarhinus Zamiie.

The species of Rliynchltes are often beautifully

coloured—some brilliant green, others bright purple,

and others blue, while all tints decorate others.

I extract from the " Introduction to Entomology " a

passage which will explain the habits of some of the

genera of this family :

—

" The habitations constructed for their futiu-e larva;

by the beautiful weevils or long-snouted beetles of

the genera Rhyncliites, Attelahus, and Ajioderm,

consist of the whole, or more commonly a part, of

a leaf on which they are to feed, rolled up with

great art by the mother into a sort of cylinder,

sometimes resembling a little horn and at others a

wallet more or less elongated ; thus giving a singular

appearance to the leaves so treated, which, while their

basal portion retains its usual form, have their extrem-

ities metamorphosed into these odd-looking apiien-

dages. A very interesting description of the mode in

which these nests are constructed lias been lately given

by M. Huber of Geneva, who has detailed the pro-

cedures of Rhynchih'S Bacchus with the leaves of the

vine, oiR. Populi with those of the poplar, of .R. Betulce

with those of the beech and birch, of Apoderiis Coryli

with those of the hazle, and oi Attchihus Curcullonokh s

with those of the oak, of which last, as more fully

described by M. Gourcau, I will give you a short

account. The female having deposited a single egg,

which adheres by its natural gluten, near the mid-rib

of the end of the upper side of the leaf she has selected,

passes to the under surface, and slightly, but repeatedly,

gnaws with her smalljaws,both the mid-rib and epidermis

in every part until both are rendered perfectly pliable.

Her next business is to roU up this terminal portion of

the leaf, in effecting which she thus proceeds :—First,

she folds it together longitudinally so as to cover her

egg, the mid-rib forming one edge of the folded part,

and its marginal serratures the other. Next, she places

herself at a right angle with the mid-rib, towards which

her tail is directed, wliile Iier head jioints to the ser-

ratures, and fixing the claws of her two hind left

legs into the leaf, she employs those of the two fore

legs to pull the [loint of it towards her; and by a

repetition of these manu'uvrcs, not easily described,

she at last succeeds in rolling the whole into a htllo
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cj'linder liaving at one end the mid-rib, whose spirals

then resemble those of the mainspring of a watch, and

at the other, whicli is of a less regnlar shape, the serra-

tures of the leaf, so pushed in by means of her trunk

and fore legs as to retain the whole in its c}'lindrical

form. The larva proceeding from the egg thus

deposited towards the end of May is hatched early in

June, and never quits the habitation which its provi-

dent and truly laborious mother (for each egg requires

its separate leaf and the long process above described)

has prepared for it, eating in succession the different

rolls of its cj'linder, till it has attained its full growth."

So far for Messrs. Kirby and Spence.

Section II.—GONATOCERATA (Weevils).

The great division Cueculionid-e or Gon.'VTOCE-

B.\TA, have the first joint of the antennse generally

longer than the others, and geniculated or elbowed. It

is divided into many groups. There are the Bracliy-

deridce, with thirty five British species— some very

pretty, as in the genus Polydrosus ; they have all a

chort thorax and a short beak.

There are a noble set of Curculionidae in South

America, of which one is figured on Plate 4, fig. 9

—

the Cijpliits Hancockl ; its tine, soft, green scales and

bronzy gold patches are very beautiful. But most

ris- i-.'i.

l'achyili\ nuhus uibiier.

of the species of Cyphtts are fine objects for the

microscope. Near it is the genus Entiinus, contain-

ing the well-known Diamond Beetles. The Pacliy-

rhyncki are from the Philippine islands, and are peifeot

gems ; one species in particular, with a rich ruby

back-ground and round ]iatches on that ground, com-

])Osed of lovely green, gold, and prismatically coloured

Bcales. Fig 121 shows Paclnjrhynchus orhifer.

The species of Nuupactiis and Diaprepes are often

covered with beautiful scales.

Of the group Cleonidw there are thirty-five recorded

British species placed in thirteen genera. The typical

gunus Cleomts abounds in species.

Molytcs is a small genus of black, fat-looking beetles,

while Phytovoimis is a large genus of smallish-sized

Weevils, maiy of them very destructive to plants.

The various species of Hylohivs are, where they

abound, very injurious in forests of the pine tribe, as

they often quite destroy the young trees. The larch,

now so extensively planted for its useful timber, is at

times much destroyed by the Hylobius abittis. Mr.

Elliott of Wolfelee lately communicated to the Ento-

raological Society some interesting remarks on the

ravages of this beetle in Scotland. Mr. Janson has

also published in the Proceedings of the same society

(October, 1860) a nice account of this insect, chiefly

derived from the valuable wcrk of Ratzeburg. Thia

beetle seems to prefer in Germany the Pinus sylvatica

and P. ahies, although it attacks all the firs indiscrimi-

nately. It is the perfect beetle which is directly inju-

rious. It gnaws the young shoots, thus causing them

to wither. " The extremities of a tree thus attacked

(the most vigorous and healthy trees are invariably

selected by the beetle) several years in succession,

sickness and death inevitably ensue, in dry seasons

especially ; the mischief this beetle occasions in woods

where it abounds is almost incredible."

The beetles come out from May to October. The
females deposit their eggs, and the larvie live, either in

the stems of sickly, dead standing, or felled trees.

They deposit their eggs also in stumps and roots.

The forester shoidd therefore grub up all stumps, and

clear out all sickly and dead trees, in order to restrain

the nmltiplication of this beetle. The timber should be

barked as soon as jiracticable after it is felled, as the

females only dejjosit their eggs in the bark.

Among the plans mentioned by Ratzeburg for de-

stroying these beetles the most successful seem to be

the following : the digging of pits and trenches with

perpendicular sides at short intervals round the plan-

tations and along the sides of the ])aths. Into these

the beetles fall or fly, and, being unable to escape, they

are taken and destroyed. In Germany they also lay

bunches of young fir boughs about the plantations or

In the pits. By shaking these daily over cloths, the

beetles are collected and destroyed. Ratzeburg says,

that as many as two thousand five liundred beetles

liave been taken daily from one hundred of these

bunches. It is necessary to replace these boughs when

dry with fresh ones, as they no longer attract beetles

in this state. Another method is to strew strips of

fresh fir bark about the plantations, with the inner

surface downwards. On lifting these, great numbers

of beetles are found to have congregated upon and

beneath them.

The Bi/rsopskhe form a curious group, yery feebly

represented in Britain, where but one species is met

with—the Gronops lunatus. In South Africa there

are many striking species.

In the group Otiorhynchida, there are thirty niie

British species belonging to the genera PliyUuhius,

Trachyphlcrus, Omias, Otiorhynclnis, &c.

The genus Ehjtrums is found in the islands to the

north of New Zealand. It has singularly elongated

elytra. Fig. 122 represents the Elytriirus atratxis.

We may briefly refer to the habits of some of the

species of Otiorhynchus, a very extensive genus. Some
of the most destructive of the weevil tribe b<dong to

the genus Otiorhynchus. Among these the 0. sulca-
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tus often occasions much damage to the gardener by
destroying plants in pots. Mr. Westwood and the

late Mr. Haworth founil th!s insect in the mouth of

Fig. 122.

KlyiruniB atrattis.

December, at the roots of plants in pots at a short

distance below the surface, where they gnawed round

the upper part of the root, leaving the lower parts and

the leaves and stems untouched. They enter into the

pupa state in the beginning of summer, and soon emerge

as beetles. The larva is clothed with numerous short,

rigid hairs.

Another destructive species is the Oliorhynchus

picipes, aninsect, like most of its congeners, so like

the soil in colour, that when it does not move, or lies

with its limbs contracted, it requires a very sharp eye

to distinguish it from the ground. This Weevil is at

times a dreadful pest in gardens, from the ravages it

commits on vines in hothouses and on wall-fruit during

tlie night. These ravages are caused by their feeding

on the young shoots. In spring they injure raspberry

plants by eating through the flowering stems and leaves,

and as early as February or March they attack the bark

and buds of apple and pear trees.

Of the group Ei-irliinidce there are ninety-two re-

corded British species in the foUowing genera :

—

Lixus, with its host of narrow species, mostly exotic.

The beautiful L. blcolor is found at Deal ; Lariniis,

with one British species; lihinocyllus, Pissodes, con-

fined to northern parts, where the species P. Nutatus

is often very destructive to the pine forests; May-
dalinus and Erirhinus. One is named E. vorux, pro-

bably because it does much damage. Gri/pidius,

Hydronomus, Etleschus, and Brachonyx ; Antho-

numus Balaniiius {Bidanimis nucum is the common Nut-

weevil); Ainalus, Tychius, Miccolrogus, Sinicronyx,

Sihynes, and Orchestes.

Daniel Haubury, Esq., in the Proceedings of the Lin-

na;an Society for May, 1859, has figured a curious insect

product, the cocoon of the Larimis macuhitus. These

cocoons are called Treliala or Tricali by the Turks.

They are constructed by the weevil on a species of

Echiiiops ; they form "the basis of a mucilaginous

drink administered to the sick," and enjoy in con-

sequence some celebrity in the Kast. They are of an

oval or round form, and about three-quarters of an inch

in length ; outside is a rough, tuberculated coating

of a greyish-white colour, looking like earth or ashes

held together with gum. These cocoons, according to

M. tiiiibourt, are composed " of a large proportion of

starch, gum of a peculiar saccharine matter, a bitter

principle, besides earthy and alkaline salts."

—

{Hau-

bury, 1. c, p. 181.)

M. Bourlier says that, in Constantinople, the Jew
drug-dealers keep great quantities of the Treliala, and

that " it is frequently used by the Arab and Turkish

physicians in the form of a decoction, which is regarded

by them as of peculiar efficacy in diseases of the respira-

tory organs.

Fig. 123.

Fig. 123 shows the Larinus mdh'fims of Jekel, a

species, like the former, said to secrete a saccharine

substance resembling dark honey.

The group Baridiida is an immense group of

weevils, often very beautifully metallic. In Britain

onl}' five species are found. There must be at least

between four and five hundred species in the Bow-
ringian collection.

The group CrypiorhyncJuda; so called from the

beak being capable of withdrawal into a groove on the

breast, contains eighty-three British species in fourteen

genera, the most numerous of which in species aie

Ccdiodes, Bagoils, and Ceutorhyrtchiia. On Plate 4,

fig. 10, is figured a fine Brazilian species of the group

named Ameris Dufresnii—Kirby giving it the specific

name in compliment to a French naturalist, wlio sold

his collections to the Edinburgh College Museum. We
figure here the strange and rare Hyhomorphus atratus,

described by M. Henri Jtkcl, and which looks liker

one of the Ileteromera than a weevil (fig. 124). It is

from Lord Howe's Island.

Fig. 124.

Hybomoi'pliiis atraUis.

The other cut (fig. 125) represents the curious Tachj-

opus Leconlei, a small beetle about a line and a tliird

long. It lives on oaks in South Cartlina, on the under

sde of leaves, where it was.found by Dr. Zimmerman,

who says they feign death. They fix themselves to the
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lower part of the leaf by means of the spines on the

liiud legs. The cut is copied by Mr. HoLiies from

Sturm's catalogue.

Tin-liy'>|.i;8 I.ec'Titei.

Tlie group Cuhindrii/ir coiilaiMS some of the largest,

liliijncophwus colossus, R. loiti/himuus, and some of

the smallest of the weevils (Silo/ilultis yraiuiriits), &c.

n/iyucophorus palmarum.*—This beetle is of a dark

black ; the elytra have five long and a few shorter

lateral striae. The podex is triangular, and fringed

with hairs ; the beak of the male is furnished with a

longitudinal brush. The larva is short, fat, and rusty

yellow ; the bead is brown, as are spots on the thorax

and flattened tail. Such is the description of Guilding.

This large insect is found in various parts of the

tropics of the New World. Its larva perforates dead or

injured palms, and hence the specific name of the per-

fect insect is derived. It is chiefly the Gru-gru {Cocas

fusifuriuis], a palm of the same genus as the Coco,

which it drills. The larva also occasionally attacks

the sugar-cane.

Although a small insect, yet none of its tribe is more
destructive than the Corn Weevil [Sitophilus yrunarius)

a little snouted beetle of a brownish-red colour, with

furrowed elytra shorter than the body. At times vast

quantities of corn and other grain are destroyed by this

weevil, which attack these seeds when stored in grana-

ries and often occasion very serious damage, as they

devour grain both in the grub state and as beetles. It

is one of the most prolific of coleopterous insects, if the

report is true that a pair of these weevils may produce

six thousand in one year. If grain be kept cool and

frequently moved, it is not liable to being attacked, for

it is when the corn is housed that the female deposits

her eggs in it ; the young maggots as soon as hatched

burrow into the grain, each maggot selecting a different

seed, the inside of which it devours ; and having under-

gone their various transformations uo time is lost in

depositing eggs for another brood.

Rice is attacked by another species allied to the corn

weevil, but ratlier smaller, and having two red sjjots

on each elytron.

The Borer-weevil {Calandra sacc/iari) an insect

which commits great ravages on the crops of sugar-

cane in Jamaica, is said to have been introduced into

tliat island from Tahiti in 1797. Mr. King of Port-

1 ind has described this insect and its transformations.

The egg is the size of a small bead, and is partially

transparent; the female deposits this within the suc-

culent vessels of the cane, where the adiiering footstalk

• Curculio ijalniarum—Lin. ; Calaudra pahuaruin—Fabr.

of the leaf keeps the decayed foliage hanging to the

germinating joint. The egg is hatched when the eye

or growing bud begins to show the active influences of

both heat and moisture. The maggot, as soon as

batched, worms its way from the verge of the foot-

stalk into the very body of the succulent and vegetat-

ing shoot, where it increases in dimensions. It then

occupies the centre of the jjlant, making its way
u])wards through the growing cane, but remaining

within the sweet and perfected joints, and never

ascending to the greener tops to devour tlie germ and

destroy vegetation. It entirely exhausts the saccharine

fluid in which it has lodged, filling the excavation it

makes with an excrementitious deposit extremely

injurious to the cane liquor from the mill; deteiiorating

it rapidly if it remain untempered while running into

the pans. When the canes are cut the maggot has

passed into the pupa state. The pupa is inclosed in a

cocoon, which is a shroud of decayed trash curiously

foimed by the maggot. The shreds of which this

cocoon is formed are plaited and wound togetlier, and

so closely fastened at the ends that the air is excluded.

It continues in this state only for a short time. From
this comes out the snouted beetle, striped yellow and

brown.

Of the group Cossonidcn there are eight British

species

—

Mcsttes Tardii (an Irish and South of Eng-
land insect named after Mr. Tardy), Phlaophagus,

Rhyncolits, and PenUirtltrum.

This ends the vast army of Weevils with its sixteen

thousand known species.

Family—SCOLYTID^ (Tree-Janes).

Connecting the Rhynchophora, through Cossonus and

Rhyncholup, we come to the Scolytid^, also called

Hylesinid-e, small beetles of a brown or rust coloui',

somewhat cylindrical in form, and rounded both in

front and behind. I would propose for them the name
of Tree-bane, from the damage many of them do to

trees. The grubs devour the soft inner parts of the

Fig. 126.

Scolytus destructor.

bark, which they loosen in this way from the wood

;

and trees attacked by them soon languish and decay.

Tlie elms in the neighbourhood of London and Paris

have been much destroyed \>y the Scolytus destrtictvr,

an insect of this family (fig. 12G). In one of the mining
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<lis(ricts of Germany, not supplied with coal like similar

districts in our own country, but dependent for fuel on

tlie forests of fir-trees, a species of Hijhtrgus began to

increase, about the year 1780, to such an extent as to

destroy in a few years whole forests. The working of

the mines was in this way materially affected, as the

prsiprietors had no fuel to carry on their operations.

Those who wish to see the importance attached to the

study of insects, destructive or otherwise to forests on

the continent, should consult the handsome quarto

volumes of Dr. Ratzeburg,* amply illustrated with

figures.

The larvie of this family of beetles, immediately after

being hatclied, excavate in the inner bark—as shown
in the cut (fig. 127) copied from Ratzeburg—and

partly also in the sapwood, " lateral parallel channels

more or less sinuous, proceeding on each side from

a central one—that in which the eggs were placed

—

and thus giving to the under side of the detached bark

and exposed sapwood that pinnated labyrinthine appear-

(

">'^ ,.-'"'.7ri<*:

K.\c;ivfttetl b;u k

ance and fancied resemblance to letters, which maile

Linnajus affix to one of these insects the name of Typo-

graphus." The effect of their ravages is to interrupt

the course of the descending sap, and admit wet be-

tween the bark and the wood, so that decay of the

tree quickly ensues. The Ili/lesinw fraxini attacks

the ash, and tlie Scohjtus jiyrpnrvus the oak. Tlie

latter small beetle killed forty thousand trees in the

Bois de Vincennes, near Paris.

Entomologists have differed much in opinion whether

tlie Scolytida; and Bostrichidse really injure and
destroy trees in their growing state, or whether they

only attack such as are already diseased. Captain

Cox of Canterburj' has published papers on the ravages

of the Scolyliche, and suggested the means of arresting

their progress. Mr. Alfred Wallace, who took very

many species of them in New Guinea and other islands

• Die Forst-iusckten.

of the Eastern seas, came to the conchision that they

only attacked dead wood, generally in the first stage of

drying or decay.* In the course of five years almost
daily spent in the forests, he never saw a single indi-

vidual of either of these families attacking healthy living

trees, nor did he find any traces of their having bored
into such trees. Whenever a tree falls or is cut down
these bettlcs are the first to attack it. In a few days
dozens of small holes may be seen on the trunks and
branches, from each of which a little fine wxod-dust

falls down ; and on careful examination some of the

insects may be seen pushing out the dust with tlie

truncated end of the elytra. He mentions that he liad

cut down a large tree in the Aru islands of a kind

which contained much milky sap, hardening into a
kind of gutta perclia on exposure to the air. Upon
this tree he found many specimens of Scolytidre with

their abdomens protruding from the holes they had
bored, but all dead. They were glued fiist by the

hardening of the milky sap. The tree could not have

been the proper food of this species, or the right place

to deposit its eggs. In a hut in Macassar, formed of

bamboos and palm, the Scolyti abounded. Mr. Wal-
lace heard their never-ceasing jaws in the stillness

of the night as they were at work. Mr. Waterhouse

gives the names of thirty-nine species as British.

They are in ten genera, the names of which are

—

Hylastes, Hylurgiis, Hylesinus, Phleeophthorus, Scoly-

ttis, Xyloterus, Hypothenemus, Cryphalus, To)7ucus,

and Platypus. Most of the names are indicative of

their gnawing into wood or bark.

Gi:<jl;i'—LONGICORNIA {Longicorn Beetles).

A very extensive and important section of Beetles,

most of whicli are at once marked by the great length

of the antennre. How curious it is to see, as I have

seen, a live specimen of tlie great Harlequin beetle of

South America [Acrocinus lomjimanus), w-ith its coat

of many pleasing colours, and its immensely long fore

legs and long, long, antennre, crawl up a brancli

!

It places an antenna on the spot where it is about to

plant its foot, doing this regularly one after the other.

Many are the uses served by these antennse, and in

this tribe they are remarkably varied. Look at the

curious serrated edge of the joints in AVestwood's genus

Scolecohrotus, certainly used by that Australian insect

in some particular way ; then look at the beautifully

pectinated antenna! of Polyarthron, Phcenicocerus,

Pdaloch'S, and other genera. See the short hetero-

merous-like antennre of Spondylis and of some of the

Brenthidiv. The eyes are, in most, notched or kidney-

shaped. But space forbids me entering into particu-

lars about this really magnificent tribe, which varies

in size from the minute Decarthria to the gigantic

Tltanii-s, or that immense West African Prinnus de-

scribed by Hope, or the beautiful large Batocera

discovered by Mr. Wallace in one of the Eastern

islands. For delicate Colour, what can be sweeter than

the curiously horned-headed Pkahe concinna (Plate 3,

fig. 7), with its purplish lavender hues, and the pleas-

ing variety of pale tints wliich set off these purplish

• Trans. Eut. Soc. Loniloii, new series, vol. v. p. 218 ; 18C0.
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hues so elegantly I Tlien, again, the charming yellow

and red Anisocerus dukissimus* found by Bates, is a

txuly exquisite insect— Plate 3, fig. 8. The Australian

Teloccra Wollastoni—Plate 3, fig. 4—is curious from

the antennje being dilated at the end. It was named
by the writer after Thomas Vernon Wollaston, Esq.

Pascoea Idee—Plate 3, fig. 5—with its strange spined

cheeks, was named generically after F. Pascoe, Esq.

;

the specific name is after Madame Ida Pfeiffer. It

belongs to the group Tmesisternus and Coptomma, a

New Guinea, New Zealand, and East Indian Archipelago

set of Longicorns. Plate 3, fig. 6 is a curious Longi-

corn from Lord Howe's Island, which at first I named

Deucalion Wollastoni. I subsequently constituted a

genus Pyrrlia for it.

Many of the larvs of Longicorn beetles are eaten by

the less civilized races of man. Even the Eomans are

believed to have used the large

juicy grubs of Prionus cori-

arivs, Hamalicherus heros, and

perhaps other species of Longi-

corn beetles, and included them

under the name of Cossus.f

The larvse of Stenodontes

damicornis, a large blackish

brown prionidous beetle, com-

mon in the West Indies and in

some parts of South America,

are eaten both by wliite and

black people. The Montac, the grub of a Longicorn,

is found in the Mauritius, and, according to St. Pierre,

a South Ameiican insect living on the sap of the Bom-
bax, is used as food In Cayenne the Tilanus gigan-

teus, one of the largest of beetles, has become rare

from the eagerness, so I have heard, with which the

negroes and natives search for its fine large sapid grub.

The Parandrid.?! are South American depressed,

pentamerous, short-horned Longicorns.

The Tbictenotomid^ are Eastern Longicorns, with

heteromerous tarsi and curious antennse, somewhat like

those of Lucanus. Mr. George Robert Gray named

the genus, and very briefly described its first species

{T. Childreni).

Family—BRENTHID^.

I believe the Brenthid^, generally placed with the

Rhynchophora, to come here. Two curious forms are

Fig. 130.

Fig. I2S. Fig. 129.

Diurnis furcillatua. Taphroderes McUii.

is dressed and eaten by the white colonists, as well as

the negroes. The larva of the Macrodontia cervicornis,

* Hope, Tran. Ent. Soc, vol. iii. p. 133.

t See White's Catalogue of Longicorns in British Museum
coUt'ctioD.

Profile of Hypocephaltis,

figured here. Fig. MS Te^pTesents Diurnis furcillatus,

and fig. 129 Taphroderes Mellii. The Brentus Tera-

minckii of Java is the most gigantic of the tribe.

Fig. 131.

Under side of Hypocephalus.

The very curious Hypocephalus, of which I have seen

but one specimen, that in the collection of J. Aspinal
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Turner, Esq., M.P. for Manchester, connects, as I fancy,

so I have shown elsewhere, the Brenthidee with the

PriuindcB through the genus Dortjslhenes.

I have caused the excellent figure of the Hypoce-

phalus to be copied— figs. 130, 131.

A glance will show that the insect is closely related

to Dorysthencs rostratus and D. montanus, and the

allied genera of PrioindoB ; while I have shown else-

where its affinities to, if they be not stronger than

analogies with, some of the Breiithidm.

Family—PRIONIDiE.

The family of Pkionid^ contains some of the largest

of coleopterous insects. In this group of Beetles comes

PsaliJocoptus scaber [Macgillivray'3 New Hebrides Rough beetle).

the very gigantic South American Longicom, named
Tiiamis giyanteus. The insect with the name derived

from tlie " family of the giants," and bearing the

generic name of their very type and crown, is now
becoming scarce. No wonder! Titanus giganteus \s

Kouglit eagerly by three parties : first, they say that

monkeys eat them ; secondly, 1 kn )W that the negroes

hunt eagerly for their large soft grubs. The third assail-

lant of 7'itanus is the insect collector, who can get

easily a couple of sovereigns or napoleons, or several

dollars, for even an injured specimen. Many of the

Vol. II.

PrionidcB have large jaws ; as in Macrodontia cervi-

cornis and Psalidognatlius Friendii. The late Mr.

Empson took perhaps the first specimen of this insect

whicli ever attracted the attention of a European. Mr.
George Robert Gray described a specimen brought

from Columbia by Lieutenant Friend, which was in

the collection of John George Children, F.U.S. The
specimen is now in the British Museum. Mr. Empson
saw one for the first time in Columbia, at a feast given

by the Cabildo at Mariquita. On that occasion he

observed one of the Columbian dons willi a Psalidog-

natlius, which he used as a button to loop up the broad

brim of his Panama hat, after the fashion of Spanish

costume. To this Don Domingo Cond(5 had attached

a loop of living fire-flies as a brilliant ornament. This

Psalidngnathns has enormous jaws cross-

ing each other somewhat like scissors;

the male has wings; the female has only

elytra. It and an allied fpecies are now
common.

The insect here figured by Mr. Holmes,

of the natural size, was found by Mr.

John Macgillivray at Tana among the

New Hebrides, when he was naturalist

on board her Majesty's surveying-ship

Herald. In the Proceedings of the

Zoological Society, it was described under

the name of Psalidocojitus scaler—fig.

132. The specimen figured is a female,

and exhibits this rough blackish-browii,

Longicorn beetle, the elytra of which are

united along tlie suture. The name
alludes to the ehtra being cut with a

delicate outline and incisures, as you may
see papers cut with scissors. The male

is smaller.

Family- CERAMBYCID.E and

LAMIADiE.

I can only refer biiefly to a few of the

Cerambycid^ with their horizontal

heads, and to one or two of the Lami-
AD^, with their precipitous foreheads.

Some of the latter must bite very fiercely,

such as the Pctrognatha gigas of West
Africa, with its strong jaws and spined

thorax. Dr. Baird sent ua from Kings-

land, when he lived there, a fine polished

metallic beetle of this family, with curi-

ously club-shaped shanks, and named
by naturalists Cordyloniera nitidipennis.

This fine beetle had pastured as a grub on the Swietenia

mahogany, a tree of the West Indies. Fine as the

beetle is to the entomologist, the cabinetmaker would

much prefer his log, or the veneer from it, to be with-

out the holes made by the boiing of the gnib of Cor-

dyloniera, Its red legs and thorax are covered with

fine shining green elytra, from which entomologists

give it the name of nilidipennii.

On Plate 3, fig. 3, is represented the beautiful grey

and black alpine Posalia alpitia, A similarly elegant

species was received lately from Vancouver's Island, or

2G
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rather from Britisb Columbia, for I believe the speci-

inen came from the continent.

Plate 3, fig. 9, shows a South African species of

the fine genus Tragocephala ; it is the T. comUessa,

The Tragocepludoe sire fine African insects. Phos-

p/ioi-us Lucia and Phosphortis Jansoni, especially the

latter, are most striking insects when fresh. The
beautifully delicate yellow plush, and the black sur-

roundings, form a fine contrast.

Sir James Emerson Tennent* records the ravages

made on the cocoa-nut trees of Ceylon b}' a large

ppecies of Longicornus beetle {Batocera ruhua), called

by the Singhalese Cocrroominya. The larva of this

" makes its way into the st«ms of the younger trees,

and after perforating them in all directions, it forms a

cocoon of the gnawed wood and sawdust, in which it

reposes during its sleep as a pupa, till the arrival of the

period when it emerges as a perfect beetle." Notwith-

standing the repulsive aspect of the large pulpy larvse

of these beetles, they are esteemed a luxury by the

Malabar Coolies. Sir James quotes a paper by Mr.

Capper in the Journal of Die Asiatic Socidij of Ceylon

for May, 1845, on the ravages perpetrated by these

beetles. Jlr. Capper had recently passed through several

cocoa-nut plantations, varying in extent from twenty

to one bundled and fifty acres, and about two to three

years old ; in these he did not discover a single young

tree untouched by this destructive Longicom beetle.

Of the boring powers of some of the Longicorns I

have had most satisfactory proof. I have seen part

of a cistern lined with lead, through which a speci-

men of Callidium bojulum had bored. The grub or

pupa happened to be in the wood when the cistern

was constructed, and the creature with its upward

Bardistas cibariiu.

tendencies ate through the wood, and actually per-

foratiid the lead lining of the cistern. It was only

found out by the leaking of the water. The natives

of King George's Sound were found, amongst other

grubs, to be fond of those of a beetle described by Mr.

* Ceylon ; an Account of the Island, Physical, Historical,

and 'I'oijograpliical, &c., vol. i., p. 249.

Kewman, and which he named Bardislus cibarius. It

is represented in fig. 133. According to Captain (now

Governor Sir) George Grey, the grub is named Barde.

Bardislui is a native of King George's Sound, where it

seems to be very abundant, forming a favourite article

of food with the natives. It is eaten in its imago as

well as its larva and pupa states. It is found in the

Xanthorhea.

The larva of a Longicorn beetle of the genns Aga-
panthia {A. suturalis—Fald) has been observed and
described by M. E. Perris.* The accompanjing
figures (figs. 134 and 135) are carefully copied from

his plate.

Fig. IM. Fig. 135.

Pupa of .\gapaiitbia. Larva.

This larva lives in the stems of the Melilotus macro-

rhiza, one of those yellow trefoils which grow in the

clayey and rather moistish parts of Belgium. It is of a

yellowish-white colour, and is distinguished by the

dorsal protuberances and pectoral swellings from others

of the genus which have been observed. The perfect

insect comes out in June. The female deposits a single

egg on the tender stem of the trefoil. The young larva,

when hatched, pierces its way with its jaws into the

medullary canal, and hollows out a gallery, eating its

way. This gallery it traverses with great ease; the

protuberances of its back act as legs or props, where-

with to push against the wall. In April or May it

turns into the nymph or pupa state, and escapes by a

round hole which it pierces in the plant. The perfect

insect is a narrowish, greenish bronze beetle, the suture

and side margins of the elytra being clothed with grey-

ish-yellow downy hairs.

The apple-tree in the United States suffers much
from the attack of the j'ellowish or white cylindrical

grub of the Soperda hiviltata, so called from the white

stripes on its elytra.

I)r. Asa Fitclif tells us that the Wirjged beetle

appears early in June. Among the means ]jrovided by

the Author of nature for destroying this borer, arid

keeping it from becoming unduly multiplied, the

Woodpeckers, especially the Downy woodpecker, /*(>««

puhescens L., stands conspicuous. And yet another

American writerj insists on the necessity of the orchard-

keeper carrying on a war of extermination against this

bird, which, from the account of Dr. Fitch, appears to

be in reality one of his most useful friends.

• M6moires de la Society rovale des Sciences de I.i<?ge, vol,

X. y. 244, PI. 5, figs. 37, 46 ; 185.'),

t Kc'port on the noxious, beneficial, and other insects in tho
State of New York, p. 13. Albany, U.S., 1855.

t Kirkbnd ; Zoology (OhioJ, p. 179.
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Family—LEPTURID^.

The family Lepturid^ have generally round eyes,

and are often attenuated in the elytra, and also in the

beak or front of the head. It is a very large family.

Many of the LepturcB (true), Stranrjalim, and Gram-
7nopter(e are essentially insects of the temperate or

colder parta of the world. Mr. Waterhouse places

Molorchus (Coleoptera, Plate 3, fig. 2), with its abbre-

viated antennae, among them. Here also comes the

genus Bliar/ium, of which we have three species,

marked like the bark of some trees, and mottled and

barred irregularly (see Rhagium mordax—Coleoptera,

Plate 3, fig. 1). I may specif}' the curious genus

Netnotragus, long and parallel, and those interesting

Australian genera, Stenoderus and its allies. The curious

Mastododera, from Madagascar, is a note-worthy genus,

allied to our Toxotus.

There are fifty-five recorded British Longioorns ; but

many more are occasionally met with, imported by

fillips.

Group—PHYTOPHAGA {Plant-eating Beetles).

These Beetles, as the name implies, are all livers on

plants, and eaters of their leaves and other parts.

Some of them, especially in the family Galcrucidce are

at times very destructive to our crops. Few of them

are very large. The Sagrida, thick-legged clumsy

beetles, coming out of a hardish cocoon, are among the

largest.

In the phytophngous beetles the head is generally

immersed in the thorax up to the eyes ; the parts of

the mouth, except in a few, are not prominent. The
Donacia, frequenting water plants ; the strange, often

strong jawed, large-headed Clythridce ; those lovely

ruby and emerald gems, the brilliant species of Zcmj-

jirosoma— South American insects. Here come the

strange species of Chlamys, some like pieces of clay

knobbed; others like a glowing ember; the species

are chiefly South American, but a few are met with in

the Old World.

If the reader wishes to study the HtsjndcE—a well-

marked and very numerous fine family—he must pro-

cure Mr. Baly's work on it.

The great work of Bohoman of Stockholm on the

Cassidid^ is indispensable, as well as his very useful

catalogue with new species, published by the trustees

of the British Museum.
The Haltica;, are a very extensive family of insects

with thickened sallatorial hind legs ; our readers may
study the descriptive catalogue of tlie Rev. Hamlet
Clark. The numerous papers of Stahl and of Baly on

Doryphora and other chrysomelidous groups must be

consulted.

Family-CRIOCERIDJE.

Here come Sugra, Donacia, Megalopus, and its

allies, a fine group, chiefly from the New World.

Tlie strange and rare Carpophagus and Megamcrus,

Australian genera very like Bruchidce, are placed here;

and here indeed the Bruchida;, perhaps, should be

naturally registered.

The Crioceris merdigera is a species found on the

waler-lil}'.

In Asparagus beds is frequently found that pn.'tty

striped member of the family, Lema asparagi.

Professor Babington of Cambridge found many spe-

cimens of the Macroplea Zoslefi-ce amidst a dense mass
of leaves and stalks of the pectinated leaved pond-weed,

Potamogelon pectimUtis, They were always under the

water.

Family—CASSIDID^ {The Tortoise Btetles).

A very extensive family of Beetles, with highly-

developed elytra— (see figure of the curiously per-

forated Selenis spinifex, Coleoptera, Plate 3, fig. 14).

It is a native of South America. See also figs. 12 and
13 of the same plate, where is figured a Tortoise beetle,

named kindly after (he writer by Professor Boheman of

Stockholm Prioptera Whitei. Fig. 12 represents tho

perfect insect and its antennae, while fig. 13 is, as I

believe, that of its larva just changing into the pupa,

drawn from a specimen sent home by Mr. Fortune.

In this country we occasionally find, on thistles, green

species of Cassida very common.
Many of the exotic species—such as the species of

the genera Aspidimorplia and Coptocyda, which in

cabinets are dull j'ellow, with cruciform brown marks,

or dotted and circled or half-circled with black—when
alive have the most glorious vivid golden hues pervad-

ing them.

Fig. 136.

4^u/

Larva of CasBid.a rubiginosa.

Mr. Smith kept a specimen of tlie Aspidimorpha

sanctos cmds alive for several weeks, tho common
Indian species from Bombay, and most gloriously deco-
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rated it was with golden hues, which before death became

bronzy. Some of the Hong Kong species are most

beautifully marked, and so are the Ceylonese, as the

rare Coptocyda Balyi.

Coptoeycla is a very extensive and beautiful genus,

generally small and mostly from the New World. They
retain their hues in alcohol.

The larvae of the Tortoise beetles shelter themselves

under an umbrella of their own excrement, and this

covering they can elevate or depress in such a way as

to shade or shelter them more or less efl'eotually.

They effect this by means of a forked instrument, which

Kirby has called a ficcifurk. On this they place the

excrementitious matter. It is somelimes turned up

and lies flat on the back ; sometimes it forms an acute,

sometimes a blunt angle, with the body; at others, is un-

bent and in the same direction with it. Figs. 136, 137,

show the larva and pupa of a Cassida, copied from the

Fig. 137

The cut (fig. 138) represents the larva of Hhpa
tcstacea, discovered by Mr. Ferris abundantly on the

C'istua salvifolms, a plant growing on the sandy heaps

Fig. 138.

Pupa of Cassida rubiginosa.

Stettin Entomological Society's journal. The excre-

mentitious matter is sometimes formed into very long

branching filaments, as in the Calopepla Leayana, a

species of the family found in India, in which this ster-

coraceous parasol, as observed by the late General

Hardwicke, much resembles a dried sea-weed or lichen.

Family—HISPID^..

The larvse of these are, in some respects, related to

the wood-feeding larvK of the Longicorn beetles, whilst

in habits they resemble those of the leaf-mining cater-

pillars of certain moths. The late Professor T. W.
Harris of the United States first recorded this. Want
of space forbids me entering any further on the group.

Larva of Hispa testacea.

of the Landes of France. He found that the larva

lives on the parenchyma of the leaves, without attacking

the epidermis.

Family—GALERUCID^.

This is a most extensive family of insects ; many
of them are beautifully coloured, and have remarkable

antenn.'B.

Fred. Val. Melsheimer, minister of Hanover, York

county, who published a catalogue of the insects of

Pennsylvania in 1806, states that the Cucumber fly is

" the pest of gardens," and is destroyed or driven off

by tar and sulphur.

Our turnips are subject to the attacks of several

insects ; few are so destructive to these crops as the

little jumping beetles {Haltica Nemorum), called by

farmers " the fly" and " black jack." Kirby and

Spence record that in one year in Devonshire these

insects did damage to the turnip crops, which was

estimated at £100,000.

Family—CHRYSOMELIDiE.

A very extensive family of generally brilliant green,

blue, or bronzed beetles. I remember a fine species,

very common on plants at the foot of Salisbury Craigs,

striking the attentiou of a youthful collector of insects

in 1833.

The larvoe are six-legged, with also an anal leg.

On heaths and commons you may often meet with a

small convex black beetle " crawling solemnly about."

This beetle (T(n!arc/ia coriaria) is about the third of

an inch in length, and in its larva state is exclusively

a vegetable feeder. There is another species found in

this country which is of larger size, and being smoother

than the other, is named Timarcha Icn-igata. Both

species, if you take them up, in self-defence exude a

red-coloured liquid from their mouth, whence they

have obtained the vulgar, but very characteristic name,

of " bloody-nosed beetles."

On Plate 4, fig. 6, is figured the Australica Curthii,
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one of a pretty numerous genus of Australian Clir_yso-

melidtC. The Eumolpi are often very gloriously

coloured ; the name Eumolpus is well applied to these

hriglitly-burnished insects. Here come the various

Colaspidce and many other groups.

In Australia we have the extensive genus or group

called Paropsis—yellow, dirty brownish-yellow, black,

and rarely green, being ordinary colours.

Section—PSEUDO -TRIMERA.

Professor Westwood has wisely substituted this term

for Latreille's name Trimera. In most of the insects

of this great primary section of the Beetles, the

tarsi are apparently composed of only three joints,

the second of which, however, is bilobed, and receives

between its lobes the minute third joint, and the base

of the fourth or terminal joint. It has been seen that

some insects really Pentamerous in their affinities are

Hderomerous, and some Pseuclo-tetramerous longi-

corns, &c., are Pentamerous. So that Jice is actually

the normal number of joints.

Family—EROTYLID.a;.

A very well marked family of Beetles, chiefly exotic.

The tarsi are pseudo-tetramerous. The South Ameri-

can species are particularly showy and handsome.

They form the subject of a fine monograph by Lacor-

daire ; but since his time many new species have been

met with by my friend, H. W. Bates. Yellow spots

and bands, or red spots and bands on a black ground,

are the prevailing colours. The antennae have a three-

jointed club. The vaiious species of Languria be-

longing to this group are fungivorous ; that is to say,

the larviE live on fungi, on trees or on the ground,

but especially those with small pores of the Boletus

kind. Engidt'e and Erotylidae seem to pass into each

other, or surely it may be said that they are one and
the same. I cannot help pointing out a very curious

Langurioid genus with large fiat tarsi from India, which
I described some years ago, naming it after my friend

and coadjutor, the late accomplished Edward Double-

da)'. It is the Douhledayia viator. I intended to

allude, in the specific name, long legs, and curious feet,

to the love of travel of my late friend.

Family—ENDOMYCHIDiE.

The largest of these, forming the genus Eumorphus
and allies, are found in Java, Malacca, Borneo, and
other parts of tropical Asia and its islands. In South
America are found several genera, such as Corijno-

malus and Stenotarsus. The larvse of a species of the

latter genus, are sometimes found feeding in company
with the perfect insects on the minute fungous, or

prrhaps lichenous substance, on the surfiee of old,

damp, dead wood—broken branches of forest trees,

old barked stumps, or pailings around plantations.

Miiiiy of the smaller species, specially of the genera
Epopterus, Anidrylas, Phalantha, Slc, are found only

on slender dead twigs, which are generally spotted

with minute fungi.

The genus Lycoperdina found in the puff-ball (see

fig. 139), and the pretty scarlet and black-spotted

EndomychxLi coccineus, are British species of this

family.

Fig. 139.

Lycoperdina BoTiste.

Eumorphus and its allies are all Eastern. The
species are noble-like insects, monographed by Gers-

taker, an able German entomologist. Their elytra

have a broad dilated margin, and some species are

armed with large spines and hooks.

Family—COCCINELLIDiE {T/w Ladylirds).

This family is a very extensive one, though the

insects composing it are seldom larger, while most of

them are smaller, than our own little common Lady-

bird Coccinella lipunctuta. The eggs of Lady-birds

are smooth, oval, and of a yellow colour. They are

usually gummed by one end to the under side of leaves,

and are placed in clusters. When hatched the larva

is generally black and slender-bodied, tapering behind,

and with six legs in front. As soon as this little

crocodile-like larva comes to an aphis, he seizes it,

and leisurely devours it, leaving only the empty skin.

From this habit the family has been named ApiilDi-

PIIAOI, that is to say. Aphis-eaters. As he grows, he

becomes spotted with red or yellow tubercles. After

having attained his full dimensions, which is not before

he has eaten hundreds of aphides, he fixes himself by
the tail to a leaf or a post ; and, hanging with his head

downwards, the skin cracks down the middle of the

back, and the smooth pupa may be seen partly pro-

truding out of the prickly skin of the larva, which still

continues in some species to cover the pupa on each

side and beneath. Exposed as the pupa is, upon the

surface of a leaf or of the bark, it is probably the

design of Nature in providing it with this prickly skin,

to save it from being discovered and destroyed by

birds.

In about a fortnight the hard outer skin cracks, and

out crawls the Lady-bird, so familiar to every child.

The French children call the Lady-birds " betes a bon

Dieu"—a pretty idea, and jileasingly inviting protection

to the little useful insect so named.

We know from Freeman's " Life of the Rev. William

Kirby," that Mr. Kirby was first particularly attracted

to the study of insects by a Lady-bird. In the " Intro-
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duction" the occurrence is tlius mentioned: "One
morning I observed on my study window a little Lady-

bird, yellow, with black dots {Coccinella punctata).

' You are very pretty,' said I to myself, ' and I should

like to have a collection of such creatures.' Immediately

I seized my prey, and not knowing how to destroy it, I

immersed it in geneva. After leaving it in this situation

a day and a night, and seeing it without motion, I con-

cluded it was dead, and laid it in the sun to dry. It

no sooner, however, felt the warmth than it began to

move, and afterwards flew away. From this time I

began to attend to insects."*

CONSPECTUS OF EUROPEAN GENERA OF LADY-
BIRDS (from Thomson's Coleoptera ofSweden").

Family CocciNEi.LiD^. Maxillary palpi with the last joint

securiform ; all the coxaa subtransverse, not much exserted

;

thorax closely appHed to the elytra ; elytra not striated.

Skct. I. Forehead^ hefore the eyes, dilated, covering the base

of the antennte; mandibles concealed,

Genui CltUocorus, Leach (type €. renlpustvlatus, Scriba).

—

Clypeus notched at the tip; labrum distinct; tibia; before

the middle armed with a little tooth.

Genus Exochomus, Redt (type E. i-pustulatus, Linn.)—Tibiae

unarmed.

Genus Platynaspis, Redt (type P. villosa, lluls.)—L.abnim con-

cealed ; body above pubescent.

Sect. 2. Forehead not flattened out before the eyes ; antennce

free at the base.

Div. 1. Mandibles free at the tip, extending beyond the trans-

versely linear l/ibrum ; body semi-globose, above pubescent

;

tibia with obsolete spurs; antennte not contiguous to the

eyes ;forehead infront of the eyes notched.

Genus Ejiilachna, Redt (type E. globosa, Schneider).—Claws of

the tarsi bifid ; body winged.

Genus Cynegetis, Redt (type C. impunctata, Linn.)— Claws with

a busal tooth ; epipleura of the elytra behind the posteiior

coxa;, with a fovea receiving the tip of the femora.

Div. 2. Mandibles concealed.

Phal. 1. Eyes entire, rounded; body very often pubescent

above ; pygidium often exposed; tibi(v with obsolete spurs.

Genus Rhizobius, Stepli. (type R. litura, Fabr.)—Prosternum
keeled in front; antenna; nearly of the length of the thorax;

thorax narrowed towards the tip.

Gerus Coccidula, Kug. (type C. rufa, Herbst.).—Thorax at the

base narrower than the elytra, with the posterior angles

right-angled.

Genus Sajmnus, Kug. (type .S'. ater, Kug.)—Antennie shorter

than the thorax; elytra with humeral tubercles; pygidium
exposed.

Genus llyperaspis, Redt (type H. reppensis, Herbst).—Body
above rather smooth ; elytra without any humeral tu-

bercle.

Phal. 2. Eyes in front somewhat notched; body above smooth.

Genus Hippodamia, Muls. (type //. IS-punctala, Linn.)—Pos-

terior coxa; little distant ; metasternum triangularly cut

out behind ; femora extending beyond the margin of the

elytra.

Genus Coccinella, L. (type C. 1-punctata, Linn.)—Posterior cox£e

widely distant; metasternum behind slightly notched.

Genus Ilalyzia, Muls. (type H. ocellain, Linn.)—Prosternum in

front tuherculated; mesosternum in front slightly notched:

tibia; with obsolete spurs.

Genus Micraspis, Redt (type M.\2-punctata, Linn.)—Scutellum

scarcely conspicuous ; labrum transversely linear.

• Introduction—ii., p. 187.

I come now to a family of doubtful position, but

with pentamerous tarsi. 1 jilace them here provision-

ally :—

Family—PAUSSID^.

The Paussid^ are a family of beetles of rare beauty

in the eyes of an entomologist. The Paussidoe have

strange, swollen antenns, and truncated elytra, while

their thorax is often curiously grooved and knotted.

Professor Adam Afzelius of Sierra Leone, shortly after

it was founded, was sitting one evening in January,

1796, when, having just lighted his candle and taken

up his pen, he remarks, "I observed something dropping

down from the ceiling before me upon the table. It

remained for a little while quite immovable, as if

stimned or frightened, but soon began to crawl very

slowly and steadily." The insect he afterwards de-

scribed as Paiissus spha:rocerus, and a curious creature

it is, with a light reddish-brown body and legs, and a

strange white ball or berry at the end of each antennae.

Fig. 140. Fig. 141.

Paussus Latreillei, Platyrhopalus aplustrifer.

our flgures of the Paus-

He took none after February, and before that several

flew into the candle, so that he concluded it was noc-

turnal. Our tvvo figures (figs. 140 and 141) represent

Pmissus Latreillei from Sierra Leone, and Platyrho-

2ialus aplustrifer from Bengal.

From Mr. Westwood's well illustrated monograph in

the " Arcana Entomologica,'

sidae are derived.

As my friend Major-

general Sir John Hearsey,

when colonel in the East

India Company's service,

was inspecting some invalid

troops in India, he noticed a

Paussus on the jacket of

one of the Sepoys and went

up and secured it. West-

wood named the species

after him, Paussus Ilearse-

ianus ; it is reddish-brown,

with a broad black stripe

down each elytron, and is

not rare, apparently, at Sultanpore, near Benares. Fig

142 shows this species.*

* Westwood, Arcana Entomologica, p. 169.

Paussus HearselanuB.
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Dr. Burmeister first showefl that the Paussid.e were

allied to the Carahida; in the structure of their mouth

and wings, such as the aiTangement of the nervurea

aud tlieir waj of folding them ; and one group contain-

ing Ozceaa, interesting beetles from the New World,

with curious elytra with a boss at one end, closely

resemble some of them. Professor Lacordaire* brings

them in between the Palpicorns and Brachelytra.

Sub-order—EUPLEXOPTERA.

Fig. 143.

Tnr.RE is a large number of species of this sub-order as

yetincluded in onefamily,

that of the Earwigs or

FORFICULID^. These

insectshave a considerable

resemblance to the Rove

Beetles or staphylinidous

Coleoptera. Fig. 143 is

the representation of an

Eastern island species

named Forficula brachy-

noia. Their first or ely-

troid wings are leathery

and very short, and have

a strait suture. They

are large enough nearly

to cover up the very deli-

cate hind wings, which

are ample, and have

many radiating nerves which act as the ribs of a

fan, aud besides their longitudinal, have transverse,

Forficula brachjTlota.

crumpled folds. It is seldom that you see the

earwig fly, except the little species, which I have

seen not uncommonly using its wings. The mouth has

transverse jaws; they are short but strong, while "the

maxillae are elongated, the inner lobe being armed with

small spines at the inner margin ; the outer lobe forms

a small galea or sheath." The abdomen ends in a pair

of caudal pincers—(Plate 5, fig. 1, Forficula auricu-

laria). These insects, called earwigs by us, perces-

oreille by the French, and ijhrenwurm by the Germans,

are disliked everywhere. Their specific name, as well

as their vulgar names in the European languages are

derived from the fallacious opinion that they are spe-

cially addicted to creeping into the ears of people.

They live chiefly on the petals of flowers, and eat fruit

and other vegetable substances.

The Kev. Hamlet Clark found many fine species in

Brazil. Mr. Cuming brought some remarkable species

from the Philippine Islands. There are seven British

species of Earwig arranged in four genera

—

Lalidura,

Labia, Forficula, and Ai>terygida,

Order—ORTHOPTERA,

A VERY striking order of insects, most of which are

large, and none of which, unless the Perlse be orthop-

terous, are known to be aquatic. The fore wings or teg-

mina are of a leathery consistence, large, and often

veined tliickly like leaves, and overlap at the tip.

Their name Ortkoptera, or Straightwings, is

derived from the large hinder wings, which are beauti-

fully netted with longitudinal and transverse reticula-

tions, and fold straight hke a fan. The antenna; are

generally long and of many joints. The mandibles are

strong and much toothed, the teeth on one side fitting

into holes on the other.

The maxillae have a dilated outer lobe or galea.

The anus is often furnished with short appendages.

The larvae very much resemble the perfect insects,

except that they are smaller and have no wings.

Many of the Orthoptera are eaten by man. In Aus-
tralia, for example, the aborigines sometimes feast on

the large species which form so remarkable a feature

of the fauna of that countrj'. Over the whole of Africa,

and in some parts of the East, the inhabitants find occa-

sionally fattening supplies in the countless flocks of

locusts.

Section—CURSOEIA.

These insects are so called from their well-developed

running legs.

Family—BLATTID.^
(
Cockroaches).

Some of the Blattid^e are of great size, especially

the South American and West Indian species. Some
of the Eastern kinds are large and repulsive-looking.

Several of the Australian species are apterous, such as

the prettily marked Blatta piilchripes described by the

writer in the appendix to Captain (now Governor)

Grey's narrative. The species of Phoraspis are often

elegantly coloured or striped with red or yellow ; they

are found on plants in blossom.

One genus of Blattidm can roll itself into a ball,

another is long and narrow and apterous.

Their eggs are very curious, being in a large horny

case, open at one side.

On Plate 5, fig. 2 is figm-ed Blalta Lapponica, a

species which sometimes abounds in the huts of the

Laplanders to such an extent, as to destroy great quan-

tities of their provisions.

The Common Cockroach of the kitchen [Blatta

orientalis), commonly called " the Black Beetle," is

much relished by the hedgehog, and this spine-covered

animal is sometimes kept in kitchens to reduce their

numbers. Mr. Newman announces that the cockroach

seeks with diligence the bed bug and devours it. For

this purpose it is known to climb up the curtains of

• Coleopteresii, p. 1 ; 1854.
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beds and to run along the testers in pursuit of that

disagreeable creature.

In the British islands we have eight or nine recorded

ppecies of Blaltidce. Several of these, however, have

been introduced, and two or three of them liave not

become indigenous. For instance, the Blaberiis gigan-

t us and Pancldora madcrm are only occasion-

ally seen about our dockyards.

Tschudi describes two Cockroaches he met
with in Peru* as being exceedingly numerous
and troublesome. They are well known there,

and are named Cucaracha and C/nlicabra.

The former is found more particularly in the

deep regions of the forest. It is an inch and

a half long, is reddish-brown, and has a yellow

tliora.x. The Chilicahra, though smaller, is

much more numerous and mischievous. They
get into the huts of the natives, where they

destroy provisions, &c. It is impossible to resist

their tormenting attacks. A small reddish-

yellow ant called Puccliusisi by the Indians,

pursues and destroys them. A very elegant

little bird, like our wren, and described by

Tschudi under the name of Troglodytes audax,

wages war against these cockroaches. The
Indians find the sound to resemble closely

the words "Acahe la kirea,^'' which in their

language means " My task is finisliecl ;" indeed,

they have given this name to the Troglodytes

as a mark of their observation of its usefulness

in destroying the cockroaches.

Section—RAPTORIA.

Of this section there is but one family. The rapto-

rial legs of the insect sufficiently distinguish the section.

Fig. 1-14.

Family—MANTID^ {Soothsayers).

The Mantidos are most frequently of a green colour

which, as they hang on the trees watching for their

prey, so closely resemble foliage that it is difficult

at times to distinguish them from the leaves. In the

Mantis and young.

Fig. 144, copied from Pibsel, shows the Mantis eating its

prey, and a case of the eggs with the young coming out.

* Travels in Peru, translated by T. Koss, p. 439,

East, the Mantis is frequently kept in little bamboo

cages, and two are placed together by the natives, as

they are very pugnacious, and cut at each other with

their formidable fore feet. Fig. 4, Plate 5, represents

the Mantis rcUgiosa in profile.

Roland Trimen, Esq., in an interesting letter from

Cape Town, dated July 18th, 1860, thus records the

history of the oviposition of a Mantis which he took

in May. During the two months it constructed four

nests of eggs, at intervals of about a fortnight. He
says—" I bad the pleasure of seeing her construct one

of these, and was rather sui-prised at her method of pro-

ceeding. I used to fancy that the eggs were arranged

first, and the structure coated over with cement after-

wards, but I found this to be a great mistake." The
species he describes is grass-green ; has scarlet jaws,

and the fore tibire and tarsi are yellow ; a band along

the abdomen, crimson and white. He adds—" The
nest is constructed all in a mass, that is to say, the

eggs as they emerge are completely embedded in a

frothy cement so as to be invisible. The emission of
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the mingled eggs and cement is incessant, and the

structure is shaped as it proceeds by the extremity of

the abdomen, and a sharp trowel-liUe organ which pro-

trudes from within the abdomen, while the two exter-

nal filamentous anal appendages are constantly moving

over the surface, as if to smooth it. The peculiar

projection at one end of the nest is the finishing point

;

and the insect (as if aware that it would drop off if left

immediately after formation) sustains the httle horn-

like process between its anal plates for some minutes,

until sufficiently solidified to sustain itself in position.

I cannot imagine the use of this curious projection,

unless it is to frighten marauding insects or other ene-

mies from devouring the eggs. The eggs, when the

cement is dried, give the nest a ribbed appearance.

The structure is remarkably firm and hard when dry."

The MantidiB are numerous in species ; some of

them with greatly dilated margins to their thorax.

Some are like pieces of blackened leaves put together,

one being on the head ; others, such as the Empusa

gongylodes, have twig-like legs and thorax, with appa-

rent small leaves attaelied to them.

EUEMIAPHILA, which means Desert-lover, is a genus

with small wings, separated by Lefebvre from Mantis.

It is found in the African desert, near Egypt, where two

or three species were met with by Sir J. G. Wilkinson.

Lefebvre first found them in the desert, about four

days' journey from the Nile. He remarks that the

colour of these insects closely resembles that of the

ground on which they are found. He did not ascertain

whether, like the Chameleon, the Eremiaphila has the

power of changing its colour according to that of the

soil on which it happens to be.

Section—AMBULATORIA.

This section contains but one family. Mr. George

Robert Gray was one of the first to monograph this

singular family.

Professor Westwood has incorporated the plates of

Mr. Gray's work in his catalogue of the Phasmidae.

Family—PHASMID^ {Walking-stick Insects).

Those who begin to study foreign insects for the

first time, are perhaps more surprised with the family of

Orthoptera we have now reached, than with any other

group of the class. To see a long stem, rounded and

spined like a piece of withered bramble, and as grey

and rotten-like as are some of the stems of that hedge

and waste runner in the winter months, is what they

did not look for in an insect ; but there are the six

long legs, with the jointed leet, each joint of each leg

like a smaller bramble stick. There is the head, with

its mouth and eyes, and many-jointed thread-like

antennae. Such is the Cladomorphus p/njllinus of

Brazil—exactly eight inches from head to end of ovi-

positor. There are Indian species nine inches long.

Bacteria sarmentosa of Northern India 13 just one foot

three inches long, from the end of the fore foot to the

end of the ovipositor. The females are always larger

tlian the males, and the latter are small and active,

often flying about with their pretty wings.

Vol. II.

The species figured is Lopaphus galacpto-us ; it is

of a dull green, the wings are of a milky white, tho

prothorax is bispinose, the mesothorax has twelve

Fig. 116

spines ; the spines are arranged in six rows. The
legs are marbled with darker hues ; the fore ones are

sinuated— fig. 146.

Among the largest of the Phasmida? group is the spiny

Eurycantha horrida, which is figured and described by

Dr. Boisduval in the " Voyage of the Coquille." Like

all the members of its family, this spiny-covered insect

lives on vegetable substances. The natives of Wood-
lark Island eat these insects and compare their taste

and flavour to those of crabs. The male insect is four

and a half inches long, independently of the many-

johited antenniE, which are twp and a half inches in

length. The femora of the hind legs are enormously

thick, a feature which makes the insect remarkable in

its family. The female is more than an inch longer

than the male. Her oviduct is composed of two pieces,

one being concave, the other convex ; she lays a very

great number of eggs, from eighty to a hundred. These

eggs are strong, and with a calcareous shell, sometimes

black and sometimes grey, spotted with brown.

Among the insects of this family there is a strange

group or genus called Phyllium or Leaf-insect, the

English and the Latinized form of the Greek name,

equally derived from the great resemblance these crea-

tures have to some leaf or leaves from a shrub or tree,

with light-green foliage. The woodcut accompannng

this will give a tolerably good idea of the appearance of

these Leaf-insects. It shows the female ot the Phyllium

2U
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pxdchrlfoUum, (fig. 147) from the islands of Borneo and

Sumatra, which are nearly as large as little continents.

The antennse of the Leaf-insect, in the sex figured, are

ehort
I
in the male they are very long. The female is

PhylUum pulcbrifolii;m.

wingless—at least has only the upper wing-cover, while

the male has short wing-covers and large hght wings,

like gauze, adapting him the better for a roving wan-

derer.

These Leaf-insects are said to have formed articles

of traffic at one time. The poor inhabitants of the

Sychelles islands reared them, and sold them as curi-

osities to sailors. Some twenty-three years ago they

were very rare, but the arrival of boxes of insects from

Silhet and other moimtainous parts of our Indian pos-

sessions made us familiar with them. We are indebted

to a lady, Mrs. Major Blackwood, for having enabled

scientific men to rear a specimen of the Leaf-insect in

this country.

Mrs. JIajor Blackwood was struck with the economy

of the Leaf-insect (Phyllium Scythe—G. R. Gray) in

Assam, and twice tried to introduce the singular insect

into her native country, but without success. A third

attempt, however, succeeded ; the eggs were forwarded

to Edinburgh in the spring of 1854, and, by keeping a

very careful watch over them, this enterprising lady-

naturalist was delighted to find that two of her nurse-

lings emerged from their ribbed seed-like eggs—one on

the 9th, and a second on the 10th of May. A few

c.ime out every week till the end of May, when the

cold weather, so common and so suddenly intervening

in this country at that fine time of year, retarded the

egrrss of the unhatched eggs. lo the beginning of the

" leafy month of June," the Leaf-insect bantlings came
out in great numbers. Mrs. M'Nub, when the little

creatures were hatched, tried tbem with a Fuschia; but

Asiatic insects were not likely to care for an Ameri-

can plant, belonging, too, to a very different order of

the vegetable kingdom to that on which they lived.

Our excellent friend tried the common Myrtle, and on

this it stayed ; for the insect never sought to leave the

glossy-leaved sweet shrub till it was full-grown and

winged. On this shrub many a one saw it and ad-

mired it. When the wings were developed, a muslin

bell-shaped cover was placed over the plant to prevent

the little insect from flying away.

Mr. Arthur Adams observed a Phyllium in Java,

and mentions that it feeds on the foliage of the Guava.

Section—SALTATORIA.

Insects with elongated hind legs, which enable them

to leap. Our Cricket and Grasshopper are familiar

examples.

Family—ACHETID^.

In this family the antennfe are verj' long and slender,

although in Tridactylus paradoxus (Plate 5, fig. 3)

these organs are not long. There are only six Biitisli

species, contained in four genera, Gryllolalpa, (Ecan-

ihics.

The genus Cylindrodes, figured by Mr. G. E. Gray,

is a singidar long parallel insect of Australia, with the

two hind pairs of legs situated above the usual plane.

This cnaliles the insect to keep hold in the reeds or

stems in which, though a Mole-cricket, it lives. The
Cylindrodes Camphellice is a native of Australia.

There is an insect not uncommon in England, and

particularly abimdant about Aldershott in Hampshire

;

and yet so well does it keep to its place, which is the

earth, into which it burrows like a mole, that the

MoLE-CRlCKKT {Gryllotalpa ndgaris—Plate 5, fig. 7),

wlien found above ground, excites surprise.

FIELD-CRICKET {AcJicIa canipeslrh).—The reader

who is not familiar with the delightful and instructive

account of this insect given by Gilbert White, iu one of

his letters to the Hon. Daines Barrington, will he glad

to have it in the very words of the author of the

charming " Natural History of Selhorne." In that port

of Hampshire they abound in a steep, abrupt pasture-

field interspersed with furze, consisting of a rocky, dry

soil, and inclining to the artcrnoon sun. White,

attracted by their cheerful summer cry, often went

down to the Short Lithe, as they call this field at the

back of his village, to study their mode of life ; but

they are," he adds, " so shy and cautious that it is no

easy matter to get a sight of them ; for, feeling a per-

son's footsteps as he advances, they stop short in the

midst of their song, and retire backward nimbly into

their burrows, where they lurk till all suspicion of dan-

ger is over. At first we attempted to dig them out

with a spade, but without any great success ; for either

we could not get to the bottom of the hole, which often

terminated under a great stone, or else in breaking up

the ground we inadvertently squeezed the poor insect
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to tk-ath. Out of one so bruised we took a multitude

of eggs, which were long and narrow, of a yellow colour,

and covered with a very tough ekin. Where violent

methods will not avail, more gentle means will often

Buccecd, and so it proved in the present case ; for though

a spade be too boisterous and rough an implement, a

pliant stalk of grass, gently insinuated into the caverns,

will probe their windings to the bottom, and qnickly

bring out the inhabitant ; and thus the humane inquirer

may gratify his curiosity without injuring the object

of it. It is remarkable that, though these insects are

furnished with long legs behind, and brawny thighs for

leaping, like grasshoppers, yet when driven from their

boles they show no activity, but crawl along in a shift-

less manner, so as easily to be taken ; and again,

though provided with a curious apparatus of wings,

yet they never exert them when there seems to be the

greatest occasion. The males only make that shrilling

noise, perhaps out of rivalry and emulation, as

case with many animals which exert some spr

note during their breeding time ; it is raised by

friction of one wing against the other. They are

tary beings, living singly, male or female, eacli as

happen ; but there must be a time when the sexes

some intercourse, and then the wings may be

perhaps during the hours of night. When
the males meet they will tight fiercely, as I

found b}' some which I put into the crevices

of a dry stone wall, where I should have

been glad to have made them settle ; for

though they seemed distressed by being taken

out of their knowledge, yet tlie tirst that got

possession of the chinks would seize on any

that were obtruded upon them, with a vast

row of serrated fangs. With their strong

jaws, toothed like the shears of a lobster's

claws, they perforate and round their curious

regular cells, haWng no fore claws to dif

Mole-cricket."

They never offer to defend themselves when taken

up in the hand, although they have such formidable

jaws. They eat indiscriminately of such plants as

grow near their holes, and White observed that they

dropped their dung on a little platform close at hand.

In the day-time they seem to keep close to their homes,

never stirring more than two or three inches from them.

They chirp all night and day at the entrance of these

burrows from the middle of May to the middle of July,

and are particularly vigorous in hot weather, making

the hills echo with their noise.

THE HOUSE CRICKET (Acheta domestica). Many
who are not troubled with this insect, fancy that it is

lucky to have them in a house ; and where there are

only two or three, there is certaiidy something cheer-

ful in the sound of "the cricket on the hearth." They

are of a pale colour, and are particularly fond of

warmth, preferring kitchens and bakers' ovens. As

would be infeiTed, they are a thirsty race, like the black

beetles ; and where they abound, many may be taken

by leaving on the floor shallow pans of water, or other

fluid. At times they increase to such a degree as to

become a perfect nuisance ; flying to the lights, and

dashing into people's faces.

Acheta Smealhmanni. Mr. Smeathman, who made

large collections of insects, and observations on their

habits, when he resided at Sierra Leone shortly after

its formation as a British colony, informed Drury, his

correspondent in London, that a species of Acheta

was used as food. The children there in his time

were engaged at the proper season in digging the

females of this Achela out of the ground when they

were full of eggs. On these they make an agreeable

repast. They roast the whole insect, but only eat the

eggs, which they deem to be very delicate food.

FAMit.Y-GRYLLID^.

The insects of this tamfly have very long antennae,

and in the female the ovipositor is very long. Fig.

Fig. 1*3.

<*l>;S#^«P!fe^

like the
DecticuB verruciTorus.

148 represents the female of the Decticus ven-nci-

vorus depositing her eggs in a hole in the ground.

This insect is met with in the south of England, and

was so called by the great Swedish naturalist, from a

habit of his countrymen in employing it to bite at the

warts on their hands. These peasants suppose, and

very likely they are right, that the fluid ejected by the

Decticus corrodes the warts. I have seen very com-

monly in the Isle of Wight, and in the borders of

Berks and Oxfordshire, the fine large Phasgonura

viridissima, a big insect, whose bite assuredly is not

to be despised.

I have described a very large New Zealand Tree

cricket, the Deinacrida heteracantha. It is a large,

strong-jawed, strong spiny-legged creature, whose bite

is much dreaded by the Maouries.

There are ten British species, arran^'ed in the genera

Odontura, Meconema, Xiphiditun, Phasgonura, Thora-

ixotrizon, Plalycleis, and Decticus. It is, however, in

the warmer countries of the world, tliat these creatures

abound. Some of them are very gigantic, especially

some from New Guinea and the adjoiidug islands.

The Anoslostoma, a genus established by Mr. G.

R. Gray, is a most formidable-looking insect. Its
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Tyiiipinu, li" 11 iiL'lUicida.

liideous n)outh must be capacious enoiigli to lioIJ, and

Ktroiig enough to destroy, an insect of considerable size.

Some, lil^e the Pterochroza,

where the first pair of wings

are sometimes green, some-

times brown, and blotched

with red, likeleavesin spring,

in summer, and in autumn.

The delicate greens, purples,

violets, and reds of some of

them, are most fascinat-

ingly beautiful. The Acan-

thodis imperialis (Plate 5,

fig. 5), is also a most hand-

some creature, varied so

finely with black and green ; the streaks on its black

wings are very curious. It is a native of the mountains

of Silhet.

Tympanophura pellucida (fig. 149) is a curious

green insect from King George's Sound, described by

tlie writer in Captain (now Governor Sir George)

Grey's " NaiTative," vol. ii., p. 4G8.

Fig. 150 is that of the Marlcia hystrix, or Plta-

neroptera hyslrir, of Westwood—" Arcana Entomolo-

gica," vol. ii., pi. 70, fig 2.

I have separated this from Phaneroptera, owing to

its general form difl'ering, especially in the erect spine on

the head, and the back of prothorax having two spines.

Fig. 150.

Mai'kia hystrix

The posterior legs are armed within and without with

lung sliarp spines. The fore wings or tegmina are sharp

angled on the inner tip. It is a very pretty insect, and

says plainly, " Dinna meddle wi' me." I have named it

ill compliment to Edward W. Mark, Esq.

On the same plate of the " Arcana " Mr. AVestwood

figures another orthopterous insect with the back of the

prothorax saddle-shaped, and with wing-like append-

ages to the legs which are not spined. He places it in

the genus Plianeroptera. The ovipositor is short and

bent. I propose for this insect and a second species,

the generic name of Dysonia, the type being Dysonia

albipes (Westw. spec). The name is out of respect

to the memory of my friend, the late Mr. David Dyson,

who collected in Venezuela and Honduras, whence he

sent and brought back with Lira magnificent zoological

collections. He was attached at the time of his death to

the Salford Museum. I hope elsewhere to give detailed

descriptions of these and other genera of Orthoptera.

Mr. Gosse in Alabama found the Katydid (Pliro-

phylla concava) abundant. They lodge in the trees,

and no sooner has the night come than they commence

their incessant ringing note, which they do not leave

ofl" till the morning light comes in. In the " Letters

from Alabama," Mr. Gosse says, "This sound has been

heard but a few weeks, beginning, not gradually, but

as it were in all places at once, or nearly so, and

bursting forth into full and vigorous chorus." He
shows that this is caused by these insects attaining

their perfect state almost simultaneously. He pro-

ceeds—" I think it will give you a pretty correct notion

of the tone and character of the particular concert in

question, to fancy a score or two of people with shrill

voices divided into pairs, each pair squabbling witli each

other. The organ producing this sound consists of a

hard, glassy ridge in front, which, on being crossed by its

fellow, creaks sharply, making the crink that is heard in

the trees. There must, however, be three distinct but

rapid crossings to make the whole sound represented

by the word ' Katedid,' which it can produce as quickly

as one can pronounce the word. Occasionally it gives

but a single impulse, which we may call uttering only

one syllable of the word, but usually the three are

heard, then an interval of a second, and again the

word, and so on. Behind this ridge there is a trans-

parent membrane, which appears tightly stretched over

a semicircular rim, like the parchment of a drum, and

which no doubt increases the sound by its vibrations."*

To tliis group of insects belongs the Katydid

{Tldiboscelis camelifolia) of North Ameiica,

so often mentioned in the poetry of the AVest.

^ The gregarious Orthoptera are everywhere

dreaded. I have seen a note from Gueinzius,

a German naturalist, who collected insects

largely in South Africa, complaining sadly of

the ravages of a wingless cricket allied to

Bradyporus, and which gnawed the insects off

his setting-boards—a habit not natural to them

surely, and not likely to be acquired frtmi either

Bushmen or Hottentots having been in the habit

of making insect collections. It indicates that

they can eat, like cockroaches, animal as

well as vegetable substances.

Family—LOCUSTID^E {Grasshoppers and Locusts).

These insects have not an exserted ovipositor; the

first pair of wings or tegmina, and the second, are

deflexed, and the antennas are generally short. Here

come our common Grasshoppers.

The Rev. Mr. Methuen during his travels in South

Africa,f thus alludes to a sw^rm of locusts which passed

overhead ; he describes them as being " thick as the

flakes in a snow-storm. Of the myriads contained

in the fliglit, it would be impossible to form any cor-

rect estimate ; its breadth exceeded my scope of vision,

and its passage through the air occupied nearly half an

hour, though the insect is a smart-flying one. Strag-

glers, or deserters from the main army, which with a

rushing noise passed swiftly above us, alighted in such

abundance as to cover the ground
;
yet the vast host

• Letters from Alaliama, pp. 182-185.

f Life in the WilJerness by Rev. H. H. Melhuen, p. 2G3.
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flora which they came seemed unJuninibhed. On the

pinions of tlie blast they hastened on, millions on mil-

lions, mysterious alike in their origin and in the object

of their creation, whether formed, as one author (Paley)

supposes, to subsist Ai the common bounties of nature,

or as a part of the primeval curse. . . . Their

ajiiiroach is visible for a long distance, and by the

unpractised eye cannot well be distinguished from a

tilmy cloud or thin column of smoke, varying its wreaths

into every shape and convolution ; but the warning of

their advance very little precedes their arrival. Smoky
fires are lighted, and every mode of alarm, by noise

and gesture, is speedily resorted to by the persons

threatened with their visit, yet often with no effect.

On my first journey in South Africa, in the months

of December and January, I saw many more locust

flights than on the present (October). In one or two

instances the soil was so entirely covered by these

insects, that the waggons and oxen crushed hundreds

in their progress, and for several successive days we
noticed their cloudy masses, either on the horizon or

passing over our heads." Mr. M. noticed a bird which

is the unintermittiug persecutor of the locust, and

which followed the swarms in great numbers, seeming

to have been created as a check on their ravages.

" The largest African locust is about four inches in

length, and one inch in diameter ; he has the most

voracious appetite of any insect in the world, and

devours grass, grain, the leaves of trees, and every

green thing with indiscriminate and merciless avidity.

They go forth by bands or flights, and each flight is

said to have a king, which directs its movements with

great regularity. Locusts can fly only when their

wings are perfectly dry ; and when they rise they

always fly off before the wind, and fill the air like an

immense cloud of thick smoke. When the leader

alights upon the ground, all the flight follows his

example as fast as possible. They are at times so

numerous, that they may be said to cover the whole

face of the country ; then they devour every spear of

grass and grain, even eating it into the groimd, cutting

off all the leaves from the slirubs and trees, and some-

times all the bark from 'ender trees in a whole pro-

vince, and that too in a voiy short space of time.

" The present African locusts are of the same race

of insects that are mentioned in the Bible as one of the

plagues sent upon the land of Egypt by the Almighty;

they have always been considered in the countries

where they usually commit ravages as a scourge from

heaven, and as a punishment for the sins of the people.

The locust has been described as being produced by

some unknown physical cause, different from the ordi-

nary mode of animal production. This is a mistake :

the female, a little before the flights disappear for the

season, tlirusts her hinder part into the surface of the

ground up to her wings, first having found a suitable

spot of caith for that purpose ; here she forms a cell

in shape like tliat made by the bee, but from one to

three inclios in depth, and one to two inches in dia-

meter. Having made the sides of the cell strong by

means of a glutinous matter which she has the power

of producing, she deposits her eggs, which are blackish,

and so small as to be scarcely distinguishable with the

naked eye ; each cell is filled full, and contains an

immense number of eggs ; she then seals it over care-

fully with the same kind of glutinous matter of which

the inside of the cell is formed, and covering it over

with earth, ate leaves it to be hatched out by the heat

of the sun in due time, which generally happens in the

month of January. The eggs in one cell alone pro-

duce a host of locusts, amounting to near a hundred.

V/hen the locust is hatched, he crawls out of the earth

a little wonn, of a light-brown colour, and whole cella

of them are said to hatch about the same time. This

host of worms creep forth from the ground and com-

mence their march, all going one course, generally

towards the north or west, devouring everything green

that comes in their way, and leaving behind them a

dismal scene of desolation. These reptiles grow so

rapidly, that within the space of one week they are

prepared for their transformation, when they climb up

a stout spear of grass or a twig, attach their skin fast

to it, and by a sudden effort burst the skin asunder at

its head, and come forth a four-winged insect with six ,

legs. They remain a short time in the sun to dry

themselves and their wings before they attempt flying,

which they commence by trying separately to fly a short

distance at a time, and continue fluttering and skipping

like grasshoppers for two or three days ; next they set

oft' in a body on the wing, and fly from five miles to one

hundred without stopping, just as the country seems to

please their taste, and then they go on as I have before

described."

Luigi Mayer mentions that the Arabs in Egypt are

very fond of locusts, which they broil. He adds, that

occasionally considerable flights of them are brought

even to Cairo by the winds blowing from the desert.

M. Lucas, in the Ann. Soc. Ent. Fr., second ser., vol.

ix., p. 379, refers to the (Edipoda cniciala as abundant

in Algeria. When going from Medeah to Boghar he

found this species in banks of great extent, layer

upon layer. In that neighbourhood it did great

damage, and would have done more, he adds, had not

General de I'Admirault ordered the French troops to

be engaged exclusively in destroying this voracious

insect. When it has eaten up all the grass, it attacks

the leaves of the trees.

Tlie Acrydium fcmtir-rnbrum of Harris is a destruc-

tive locust in some parts of the United States.

The figure, Plate 5, fig. 6, shows (Edipoda caniles-

cens (Aa-ydium on Plate) with its wings expanded,

those blue wings which charm so many children in the

south of Europe on the sunny slopes of hills.

Mr. Squier, who was formerly charge d'affaires of

the United States to the republics of Central America,

tells us that the insect most dreaded in Honduras, and

indeed over all Central America, is the Langusta or

Chapulin, a species of grasshopper which at intervals

ravages the country. This pest passes from one end

of the country to the other " in vast columns of many

millions, literally darkening the air, and destroying every

green thing in their course. These des-tructive insects

"make their first appearance as Saltoncs of diminutive

size," when their bodies are red and wingless. They

then swarm over the ground like ants. The natives of

Honduras at this time kill great numbers of them by
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digging long trenches, two or three feet deep, into which

tlie Satlones are driven, nolentes volentes. When tlie

trenches are lialf filled with the young insects, the earth

is shovelled back on them and they are buried. Myriads

are driven into rivers and drowned.

Every fifty years the Chapulin is said to appear in

myriads, and their devastation lasts from five to seven

years, when it entirely disappears. There is no doubt

tliat, like other insects, these periodical visits are use-

ful in a moral, and may be in a physical way as well,

to the inhabitants. The insect is from two and a half

to four inches long, and specimens have been met with

five inches in length.

Tlie Petasida ephippigera is a grasshopper from

Korth Australia, of a bright brick colour dotted with

blue. The thorax is much dilated behind, being pro-

jected over the base of the wings somewhat like a saddle;

from this circumstance its specific name is derived

—

epliippiata, saddled. The species was first obtained on

the voyage of the Beagle, when engaged on the survey

of the north coast of Australia. At first sight this

insect has a strong external resemblance to some cf

the African grasshoppers, but it belongs to quite a

distinct genus, which may be known by the above

mentioned character. The insect is nearly two inches

long, and is "the grasshopper" referred to at p. 481

of Dr. Leichardt's " Journey."

There is figured, in the great work on the Dutch

East India Possessions,* a curious insect, the Chcn-ce-

tijpus gallinacens, a native of Sakoembang. It has the

thorax, or at least the pronotum part of the thorax,

produced as far as the last dorsal joint ; its posterior

angle is very sharp. In this subgenus the anterior

margin of the prosternum does not surround the mouth.

A genus where that part does not surround the mouth
is named Hymenoies.

Fig. 8 of Plate 5 shows the Acrydium lipunclatum

or Tettix hipunctata, in which the prothorax is greatly

developed posteriorly. It is a British species. There

are twenty-six species recorded as British.

Sub-order—THYSANOPTEHA.

This order of insects contains a host of minute crea-

tines, which, both in their perfect and larva state,

frequent Bowers, or live under the bark of trees. They
are nearly all of very minute size, very few of them
exceeding a line in length. The figure in the mar-

gin shows one of these highly magnified. The largest

are some Australian species of Idolothrips, one of

Fib isi.

Thrips, greatly magnified.

which is four lines or more in length. The body is

elongated and depressed. The following characters

are those of the order:—The wings are generally four,

alike, long, narrow, membranous, without reticulations,

the edges with long cilife ; when at rest these wings

are laid horizontally along the back. The mouth is

situated on the underside, and has two setiform man-
dibles, two broad adpressed palpigerous maxilla3. The

tarsi are two-jointed, and vesiculosa at the tip,| and

without claws. The antennse have few joints. De
Geer noticed that when the Thrips presses the vesicle

of its feet against the surface on which it walks, it

expands and appears concave, which led him to imagine

that it acted like a cupping glass.

The pupa and propupa, as Mr. Halida}' calls tho

two states the insect passes through after leaving its

larva conditions, are slower in their motions than tho

perfect insects.

Tlie Thysanoptera are found on various plants,

some of them being exceedingly injurious, particularly

in hot-houses. The leaves of vines and otlier plants

on which they muster are marked with small decayed

patches.

One species (^Limolhrips cerealium) infests our

wheat crops, and destro)'8 them at times. The Rev.

Mr. Kirby described this insect under the name of

Thrips physaptts. It takes up its place between the

inner valve of the corolla and the grain, and seems to

fix its beak in the bottom of the seed. By extracting

the moisture it causes the seed to shrivel up, and be-

come what the farmers call " pungled." This species,

it would appear, also gnaws the stems above the knots,

and causes the abortion of the ear. In 1805, about a

third of the wheat crop in Piedmont is said to have

been destroyed by this insect ; and in the same year,

the same crops suffered much in this country from a

similar cause.

In Tuscany, another species of Thrips proves very

injurious to the olive-tree. It fixes itself on the under-

• Verhandelingen over de Naturlijke Geschiedens, &c.

—

Orthoptera, by W. De Haan and Hagonbach
; p. 165, PI. 22,

fig. 5.

t Dumeril, from this structure, gave these insects the name
of Physapoda (Zool. Anal. p. 2G8). Mr. H.itiday, who first

characterized the order, gave it the name Thysanopoila, but
substituted Dumeril's name for it in a synopsis of the order
given in Walker's Homopterous Insects, in the collection of the

British Museum, p. 1094.
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Bide of the leaves. Passerini describes the Thnps as

depositing in the month of April four or five eggs on

each bud, and as the insects breed to the end of

autnmn, their numbers become excessive.

Dr. Harris speaks of the peach-trees in the United

States suffering at times severely from the attacks of

a species of Thrips. They are found beneath the

leaves in little hollows, caused by their irritating

punctures.

The following arrangement of the order is derived

from Haliday's latest views of the group, published

at the end of the Catalogue of Homopterous Insects

in the British Museum (part iv. ; 1852). Four well

filled plates accompany this, which contain figures and

dissections, and metamorphoses of the various genera.

Mr. Haliday thus divides them ;^

Family I.—TUBULIFERA.

Abdomen furnished with a tubular segment in both

sexes, the female without a borer. Antennte eight-

jointed. The insects walk slowly, and do not leap.

Genus Idolothrips contains three species, natives

of Australia. They are furnished with three ocelli,

the anterior of which is distant from the others. One

of these (/. spectrum) is the largest of the group, being

four lines and more long. It is figured on PI. 5, fig. 10.

Genus Phlosotkrips ; nine species are described,

some of which live in flowers, and others in clusters

under bark. The ocelli are equidistant.

Family II.—TEBEBRANTIA.

The females are fumished with a borer, which is

compressed, sharp, and four-valved ; it is concealed in

a ventral cut of the last segment of the abdomen.

The antennje are generally nine-jointed. The insects

of this family leap.

In the first tribe (Stenoptera), so called from the

slenderness of the wings, the borer of the female 19

curved inwards.

The genus HcUolhripi contains one species (H.

hcBmorrhoulalis), which is brown, and has tlie tip of

body reddish. This is the insect often called by

nurserymen the "Thrip." It is most destructive in

hot-houses, attacking the leaves of plants.

The genus Sericothrips, so called from its downy

body, contains a very active species (S. Slaphi/limis),

often met with in the flowers of the Whin.

In the genus Thrips the body is smoothish. Mr.

Haliday subdivides this into five sub-genera. One of

these (^Aptinothrips) has not the slightest trace of

wings. It was long before he found the male of this

insect, and was almost induced to think that, like

Cynips, the insect might be unisexual. At length,

at the season of hay-harvest, he discovered the male,

though it is so excessively rare that there is perhaps

but one to several hundreds of the female.

The Limothrips cerealius and its ravages have been

alluded to above.

Of Thrips proper, twenty-three species are described

by Mr. Haliday; one of these {T. tirticai) he describes

as being very partial to yellow flowers, such as the

Buttercups, Eschscholtzia, &c.

In the second tribe (^Coleoptrata) the hemelytra are

of the length of the abdomen, and are blunt and cori-

aceous ; hence the name. The borer of the female is

recurved.

The genus Melanthrips, so called from the deep

black colour of the species, has the antenna; with nine

distinct joints. In the genus ^olothrips there are

five joints.

Order I.—NEUROPTERA.

This is a rather large and important order of four-

winged insects, containing the voracious Dragon-flies,

with their aquatic larvoe ; the curious Ant-lions, the

pitfalls of whose larvae are so interesting ; the Lace-

winged flies, whose larvse are so useful in reducing the

numbers of plant lice; the strange Scorpion flies, and

other families. The following are the leading charac-

ters of the order:—The mouth is furnished with trans-

versely movable jaws. The wings, which are four in

number, are generally large and beautifully netted with

numerous areolets (hence the name Neuroptera) ; the

hind pair are very seldom folded, and generally similar

to the first pair. The larva has six jointed legs, and

the pupa is various in the different families. In some

it is quiescent, and has the limbs folded over the breast

;

in others it is active, and resembles more or less nearly

the perfect insect. These insects have no sting, and

the body is generally long and slender, and of a soft

consistence. Mr. Westwood, taking the transforma-

tions as the ground of the distributions of these insects,

forms them into two primary divisions :

—

Div. 1.— BioMOKPiionc Neukopteka,— This

division contains the Neuroptera with an active pupa,

which undergo what Mr. Macleay has called a subsemi-

complete metamorphosis. To this belong the Psociche

and Termitida;, the larvEE of which are terrestrial, and

the LibellulUlcE, Ephemeridce, and Perlula, which are

aquatic in their preparatory states.

Div. 2.— Subnecrcmorphotic Neuroptera.^
This second division contains those Neuroptera which

have quiescent and incomplete pupa;, acquiring, how-
ever, the power of locomotion shortly before they assume

the perfect state. This division contains the families

of the Ant-lions (Myrmeleonida:), Lace-winged flies

(Hemerobiida-), and the SialidcF,Panorpida or Scoi-pion

flies, Raphidiidcp, and Maidixpida'.

Family—TERMITID^ {White Atita).

The White ants have been formed by some authors

into a separate sub-order called Isoptcra, from the

wings being of equal size. They form a strange

family which has been lately monographed by Dr.

Hagen of Kbnigsberg. Each species of these insects is
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of thiee kinds—males, females, and neuters ; the males

and females are winged, the neuters are apterous. They

are oblong, depressed insects in their winged state. The

wings easily fall off.

The nest? of the Termites are very various in structure.

Some build nests in trees as large as a sugar-hogshead,

and formed of gnawed fibres of wood cemented with

gums ; others raise columns over their subterranean

galleries, these columns being surmounted by a dome

or projecting roof. Such coli.irns and their roofs are

formed of clay collected by the larvae and pupre ; they

are full of cells, and many are often found together,

looking like a group of gigantic toadstools. The nest

of the Termes bellicosus consists of two or more conical

towers, which soon multiply, and at last they touch each

other and become cemented together into a hillock five

or six yards high, and nearly as much in diameter. The

pyramid of Cheops, one of the loftiest works of man, is

four hundred and eighty feet high—that is, about one

hundred times the height of a man ; while the pyramid

of the termes is at least a thousand times higher than

the insect.

In the " Travels in Central America during 1843 to

1847," and Plate 2 of it. Count Francis de Castelnau,

known to entomologists by his name Laporte, has given

a scene on the Serra da Mantiquerra in Brazil, where

the nests of the Termites tower over the mules and

passing traveller, like columns or boulders
;
giving as

distinctive a character to the landscape, as the immense

jointed cactus or the palm trees in the same plate.

This species seems to be the Termes ciimulans.

The Termex flavicoUis is a large white ant, common
in the districts watered by the upper Amazon. Mr.

Wallace describes it as inhabiting holes in the earth

about the roots of rotten trees. It is much in request

with the great ant-eater, ^lyrmecopharja jnbala^a,

great gourmand of ants, as his name implies. The

Indians also highly esteem this species as food. Mr.

Wallace adds, that the insects are also eaten alive or

roasted ; but it is not the abdomen in this case which is

used, but the enormous head and thorax, which contain

a considerable mass of muscular and other matter. To

the European these insects are not agreeable, on account

of a bitter taste which they generally have ; but this

taste seems to constitute part of the relish to the Indian

when eating them.

Some of the Brazilian White ants form conical hillocks,

but not with the broad base and tapering point of the

African species. The nests of the Termites are occa-

sionally overturned by the slaves, who scoop out the

hollow wider, and use the structure as an oven in which

to parch Indian corn.

In cities they are sometimes very destructive—hence

every Brazilian lady keeps her fine robes in tin boxes
;

and each gentleman who pretends to a library must

often look at it to see if the Ciqnm, or White ant, has

not become a most penetrating reader of his volumes.

Captain Burton, who lately travelled among the lake

regions of Central Equatorial Africa, refers to the ant

hills of Somaliland forming an important feature in the

landscape. He alludes to one species, called by the

natives chhungu mchum, as abounding in the sweet

red clay soils and in cool wet places, where it acts as

scavenger; he adds, '' Indeed, without it the country

would be rendered impassable."* He found that it

avoids heat, sand, and stone. In some districts this

species is most destructive. A mud bench will be

pierced and drilled by an army of these insects in a

single night; and heaps of reeds, placed under bedding,

are in a few hours converted into a mass of mud.

Captain Burton says that the natives take the largest

and fattest kinds of White ants, and after boiling them

in water with a little salt, the mess is eaten as a relish

with their insipid ugali or porridge. He observes that

in these districts the White ants seem to have within

themselves a cistern of living water : in th« ri: iest places

they find no difficulty in making a clay paste for their

galleries. Writers have explained this by a conjecture,

that their Creator has given them vital force to com-

bine the atmospheric oxygen with the hydrogen of their

food. Our traveller noticed these insects rising on

their wings from the ground in masses, which resembled

thin curls of smoke. It was generally at eventide.

After flying a few yards the wings drop ofi'.

In the West Indies Mr. Gosse has seen one of the

parrots, the yelbw-bellied Parroquet, build its nest in

the deserted nest of a White ant. Snakes and lizards

take refuge in them, and deposit their eggs there. The
substance of the nest forms an excellent fuel, as it burns

readily, with a flame and glowing brightness little

inferior to coal. Mr. Gosse adds, " As no ammoniacal

smell proceeds from it, and as it consumes into a clear

white ash, I conjecture that the substance is of vege-

table origin. It is sought after in those districts and

seasons in which the mosquitoes make a more than

endurable pest, in order to be burned in a chafing-dish
;

as it gives out a good deal of smoke, which is the only

weapon that those formidable, though minute warriors

fear. The smoke clears the house of the insect-hosts

in a few seconds, and is much preferable to that of wood,

because far less painful to the eyes."f

Swarms of the winged males and females enter the

houses in Jamaica in the spring, much to the annoyance

of the inmates. They flock to the lights, and cast their

wings voluntarily.

Mr. Arthur Adams | noticed in Borneo a species of

White ant which builds a large hemispherical nest on tho

trunk of trees, formed of finely-comminuted leaves and

mud. The interior consists of great numbers of cancdli,

separated by walls and passages, which are tlironged with

the small soft-bodied inhabitants. "On being disturbed the

big-headed soldiers make absurd and impotent attempts

to defend their queen and helpless workers, who imme-
diately retire within the recesses of tL^ city." When
viewed from a little distance, this nest looks like a great

vegetable excrescence, or wen, growing from the bole

of the tree.

Lieutenant-colonel James Campbell,§ formerly of

the 48th and 50th regiments, and who for several 3'ears

held a high command in Ceylon, published an interest-

ing work on Ceylon. He refers to the fearful ravages

' See Proceedings of the Geographical Society, p. 117; 18G0
t Naturalist's Sojourn in .Jamaica.

X Voyage of Samarang, vol, ii., p. 410.

% Excursions, Adventures, and Field Sports in Ceylon, vol.

ii., p. 365.
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caused by White ants in Ceylon. Here follows a pas-

sage—

*

" I was one forenoon sitting in a large dramng-room

with two ladies and two other gentlemen, conversing

upon the usual topics of the day ; when suddenly we

heard a rerj" extraordinary and loud noise over head,

which greatly startled us; for, immediately after, tlie

whole of the roof of the large old Dutch house, strange

to say, fell all around us I—and there to our amazement,

we sat uninjured ; the briglit sliy above us, and an

immense mass of rubbish piled up about us, over which,

it maybe well supposed, we lost no time in scrambling.

All the furniture in the several rooms was completely

buried under large broken tiles, woodwork, &c. ; from

which arose a dense and suffocating cloud of dust. The

reader may easily imagine what a wonderful escape we
all must have had ; for, if the immense quantity of

materials had fallen upon, in place of around us, we
must inevitably have been crushed to atoms under

them. The servants, also, from being at the moment in

the go-downs or offices were uninjured ; but the sister-

in-law of the chiefjustice had a narrow escape ; for she,

her palanquin bearers, and the Lascareens, who were in

attendance upon her, had just got clear of the large

verandah in front of the house, when the roof fell,

chiefly in it ; and with such a tremendous crash that it

was heard distinctly all over Colombo. So loud was it,

indeed, that crowds of people ran from all quarters, in

order to ascertain what could have been the cause of

fiuch a commotion; many imagining that the sea—as it

is said to have done many years before—had again

broken into the Fortress. On examining the old mate-

rials of the building, it appeared that almost the whole

of the large beams and other woodwork though they

looked perfectly sound outside, had been hollowed out

by those unseen, but most persevering under-cover

labourers, the White antsF'

In Europe there is but one Tennes whose ravages

ever attract notice. The archives of the Prefectures

and Arsenal of La Eochelle have been nearly quite

destroyed by them, whilst the woodwork of the rooms

was reduced to powder. Ants were introduced, but

their meeting was worse than "Greek meeting Greek;"

the ants were soon exterminated by the powerful jaws

of the Termites, who literally cut them in two. Pow-
dered arsenic and chlorine have been used with success

in reducing their numbers.

Family—PSOCID^.

A family of stnalHnsects, with the labial palpi almost

wanting. The antennae are long and composed of thir-

teen joints or so. These insects are fpund on the trunks

of trees, stones covered with lichens, old books, &c.,

and not only they, but both the larvae and pupae, are

very active.

The Atropns jmleatvrius is often very destructive to

books kept in damp places and to collections of natural

hiistory. It is an apterous and a minute pale insect.

• J hare not by me Sir J. Emerson Tennent's admirable vrork

on Ceylon, otherwise I would have preferred ^otingfrom the
pages of that graphic author.

Vol. II.

Family—PERLID.a;.

By some authors these aquatic insects are placed

with the Ortlioptera. They have an oblong, depressed

body. The males are generally smaller than the females,

and have short wings ; whilst in the females the wings

are large and loosely veined. It is in their larva and
pupa states that these insects live in the water. Mr.

Newman has made a study of the British species, and
has described many of the North American and other

exotic species.

Mr. Barnston made several valuable observations on

the transformations of Perlid® at St. Martin's Falls,

Albany river. Newport has published some of these

observations, which show that they undergo their trans-

formations, and even pair, at very low temperatures.

One species, the Capnia vernalis, comes forth at the

end of winter when the tliick ice begins to crack, and

changes from the njTnph to the perfect state in the

crevices, leaving its slough there even when the tem-

perature of the air has sunk to freezing. Another

species, the Brachyptera glacialis, makes its appearance

at that time, undergoing its changes, and even pairing,

in the crevices of decaying ice. These insects are

short-lived in their perfect state, so that, although pair-

ing takes place at but little above Ihe temperature of

freezing, the ova are deposited at a time when the

diurnal warmth is increasing, because accessions of

force from without are necesswiy to evolve vital force

within them, and induce the forjuation of structure.*

Pteronarcys.—This

is a genus of Perlidse

peculiar to North Amer-

ica. It was established

by Mr. Newman, who
described several species

—one of the largest is

the Pteronarcys regalis,

a Canadian water fly,

nearly four inches across

when its wings are spread

out. Its pupa is here
'^^

figured.

This insect, as de-

scribed by Mr. Barnston,

comes abroad only at

dew-fall or in the night,

and when on the wing it

is constantly dipping on

the surface of the water.'!".

Mr. Doubleday, who
took it at Trenton Falls,

found it chiefly on wet

evenings and during the

day. He says that it hides itself in crevices of the rock

which are constantly wetted by the spray of falling water,

tinder stones, and in other damp places. Mr. New-

port found that the Pteronarcys possessed branchiae, or

traces of branchia;, in the perfect state. He says that

• Newport Ann. and Mag., November, 18.'iCK

\, Newport on the .Analogy and Aftinities of Pteronarcys

legalia. Linn. Trans., voL xx. p. 432.

»I

Pnp* of Pteronarcys regalis.
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the Pteronarcys resembles an amphibious animal in its

habit of hfe, and may be designated "an Insect Protetts

among the winged Articulata—the representation in

structure, as it appears to be in habit, of the Proteus

of Vertebrata. Its organs of respiration fully justify

us in instituting this comparison. The true Proteus

has both lungs and branchis ; and a similar conforma-

tion of structure exists in Pteronarcys, in so far as the

ramified frachese being the direct recipients of atmos-

pheric air, are to be regarded as the representatives of

lungs."—Linn. Trans., vol. sx., p. 4,33.

Most of the Canadian Perlida; in the daytime retreat

to the cracked fissures of decayed trees. Mr. Barnston

noticed that the species called Capnia vernalis comes
out of the water in the nymph state in the cracks of the

ice, and casta its skin there ; this it does when the

thermometer indicates that it is freezing.

Family—EPHEMERID^ {Mat/ Flies).

This is a family of important insects, seeing that they

furnish much food to fresh-water fishes. The antennje

are very small (Plate 6, fig. 9, Ephemera vulgata). The
mouth is nearly obsolete in the perfect insect ; indeed,

ill that state they only live a few hours ; hence their

name Ephemera. The metamorphoses of these insects

are very interesting ; but space prevents me from enter-

ing on the detail. They abound in New Zealand. One
species, E. albipennis, with white wings, is common in

Europe. Swarms of this species are often met with

;

tliey resemble in this state a fall of snow. The dead

bidies are at times collected in some parts of Europe
as manure.

FA.MILY—LIBELLULID^ {Dragon-flies).

Dr. Hagen records forty-six British species.* He
places them in the following sections :

—

Tribe I.—Winga not similar; the hind ones dilated at the

„ base.

i'Div. 1.—Lower lip smaller than the palpi.

1. Sub family LiBELLULiNA. Eyes simple, not prolonged pos-
teriorly. Larva of LUellula depressa, figured Plate 6,

fig. 3.

Genus LibeUula, with thirteen species.

Fig. 153.

2. Sub-family CoRDULINA. The eyes with a slight prolonga-

tion backwards.
Genus Cordidia, with four species.

Div. 2.—Lower lip larger than the palpi.

3. Sub-family GoMPHiNA.—Eyes not contiguous, or scarcely so.

* See his Synopsis in Stainton's Entomologist's Annual for

1857, p. 39.

Genus Oomphus.—Eyes remote ; lower lip rounded at the tip.

Three British species.

Genus Cordvlegaster.—Eyes slightly contiguous, lower lip cleft

at the end. One British species.

4. Sub-family JSschnina.—Eyes completely contiguous.
Genus jEschna.—Anal angle of hind wings sharp in the male

and rounded in the female. Seven species. Of these,
one species (jE. borealis), previously to its being taken in

Scotland by M. De Selys during a short visit, was not
known as British ; so that the entomologist who examines
carefully the mountainous parts of this country, may
expect to meet with species of Dragon-flies not j-et re-

corded as British.

Genus Anax.—In this genus the anal angle of the hind wings
is rounded in both sexes. One British species.

Tribe II.—The fore and hind wings in this tribe are similar.
Div. 1.—Anlecubital nervures numerous.
.=1. Sub-family CALorTERYGiNA contains the larger species of

the tribe.

Oenus Calopteryz contains two species found in Britain.
Ihv- 2.—With two antecubital nervures.
6. Sub-family Agrioniha contains the smaller species of the

tribe.

Genus Platycnemi.«, with one British species, may be known
by the tibire being dilated.

Genus Lestes, with five British species.—The tibiae are cylin-
drical, and the stigma of the wing is large and oblong.
Plate 6, fig. 1, represents the Lestes sponsa.

Genus Agrion, with nine British species.—This genus has the
tibiae cylindrical, and the stigma of the wing is small and
rhomboidal.

The wings of the Dragon-flies are nearly equal in size

and form—a complete and beautiful piece of network,

which resembles the finest lace, with the meshes between

filled with a pure, transparent, glossy membrane. Some
of the genera have wings always expanded, even when
tlie creatures are resting, so that they can on being

disturbed take fliglit in an irstant, there being no

necessity for them to unfold their wings. These

insects can fly in all directions without turning—back-

wards and forwards, and to the right or left, so that

to those inexperienced in their habits they are very

difficult of capture. The smaller Dragon-flies are

equally alert. Specimens are sometimes taken at sea

at great distances from land ; thus Mr. Davis mentions*

one which flew on board the vessel in which he sailed

when she was five hundred miles from land.

The figure (Plate 6, fig. 2) represents a fine New
Zealand species of Dragon-fly named Petalura Car-

rovei.

The species Cahpteryx and the allied Agrions are

often very beautiful. Here come

" The beautiful blue damsel flies

That fluttered round the jasmine stems.

Like winged flowers or flying gems."

to which the poet Thomas Moore refers.

Mr. Gosse, when in Alabama, noticed a large dragon-

fly actually try to get some fish out ofa shallow pool. The
dragon-flj' had been hawking to and fro over the brook

some time ; at length he dashed down into the water

where a few of the fry were swimming, and made
quite a little splash, but did not go under. He rose

again immediately, but without success evidently, as

he continued his hawking as before. The fry darted

away in all directions from the intruder's attack, of

course, but soon reassembled and came to the surface

as before. The dragon-fly, not discouraged by failure,

presently made another pounce, and now succeeded

' Entomological Magazine, vol. v., p. 251.
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better, for he instautly settled for a few minutes on a

twig on tiie bank, as their manner invariably is when
they take prey, to eat it.

Family—MYRMELEONID^ (Ant-lions).

A large and imporLint family of insects, the larvje

of which are called Ant-lions, from their digging

pits and laying in wait for ants or other insects,

which, passing near the edge of their pitfalls, often

tumble down, and when they try to escape are often

brought into the very jaws of the former by the shovel-

ling up of sand directed against them when beating

a retreat. Plate 6, fig. 5, represents the common
European species Myrmeleon formicarius and its larva,

pupa, and its globular cocoon.

The African Ant-lions, and some of the Indian

species, are very large, and have spotted wings.

The genus Ascalaphus, has long clubbed antennae.

Plate 6, fig. 3, represents the Ascalaphus harbants,

a species of this very distinct genus.

Family—HEMEROBIIDiE {Lace-wing Flies).

: There is a family of insects, the grubs of which are

famed for their wholesale destruction of those noisome

insects, the plant-lice. This family, the Hiinerobiidce,

are generally of a pale-green colour, with four large

wings delicately netted with veins, from which they

liave obtained the name of Lace-wing flies. Their

eggs are large and projecting, and have a brilliant

golden hue, whence the insects are often called Golden-

eyed tlies. Pretty as they are, when taken in the hand,

they emit a most disagreeable smell not easily got rid

of. The eggs are raised on a longisb thread. Dr.

Fitch has thus described the process of their oviposi-

tion. "Nature has furnished these insects with a fluid

analogous to that which spiders are provided with for

spinning their webs, which possesses the remarkable

property of hardening immediately on being exposed

to the air. When ready to drop an egg, the female

touches the surface of the leaf with the end of her

body, and then elevating the latter, draws out a slender

thread like a cobweb, half an inch long, or less, and

places a little oval egg at its summit. Thus, a small

round spot resembling mildew is formed upon the

surface of the leaf, from the middle of which arises a

very slender, glossy, white thread, which is sometimes

split at its base, thus giving it a more secure attach-

ment than it would have if single." * The grub leaves

the egg in less than a week after it is deposited ; seve-

ral of these eggs may often be seen together, after the

lurvse are hatched. Dr. Fitch has shown, that when
first hatched, these grubs feed chiefly on the eggs of

insects, and in this way must destroy great numbers of

noxious creatures. This, too, accounts for the reason

why the female places her eggs on these hair-like

pedicels ; it is to keep them from the attacks of their

own kind. As they increase in size, the larvje become

truly " aphis-lions," laying hold of the plant-lice, and

sucking out their juices. The jaws of these grubs are

long, and sickle-shaped, and well fitted to probe the

• Dr. Fitch's Report ou Noxious and Beneiicia! Injects, p. 71.

often narrow crevices and fissures in which their prey

lurks. Some of the species cover themselves with the

skins of their victims, which are supported on their

backs by the radiating bristles which clothe them.

When the larva has attained its full growth, it becomes

inactive, and spins a cocoon ; the tail exuding a glutin-

ous secretion, which hardens on exposure to the air.

The larvse contract and compress themselves into

cocoons scarcely one-fourth their size, and from theso

cocoons come flies double the size of the larvae , as Dr.,

Fitch remarks, it is like a full-grown hen hatching

from an ordinary sized egg.

Fig. 154.

Hemerobiidee
a Leaf with eggs. c Female Lace-wiog.
b Au egg magiiitied. d .Male of do.

M. Guerin-Meneville named a most lovely species

of Hemerobius Ckrysojm Marionella, after Marion

Frances, the youngest of the writer's daughters.

Dr. Hagen gives the names of thirty-two species of

Hemerobiidee as British. These are placed in seven

genera as follows :

—

Osmylus, 0. Chrysops, a pretty, brown insect, with

the wings spotted with black; it is met with in the

month of June, and appears to prefer stony rapid

streams which are fringed with alders. The larva hves

partly in water ; the cocoon is of irregular form, and

composed of spun-silk. In this genus there are ocelli

visible.

Chrysopa, fifteen species. In this genus the ocelli

are wanting ; the larva feeds on Aphidae ; the cocoon is

in the form of a barrel, and is composed of thick spun

silk. For the names and characters of the species

the reader is referred to Dr. Hagen's Synopsis, as we

cannot give them here.

Sisyra, two species. The larva lives in water, and

has been described by Westwood under the name of

Branchiostoma spongillce.

Micromus, three species.

Hemerobius, seven species. The larva of the

species of this genus preys on Aphida>, and clothes

itself with the empty skins of its prey ; the cocoon is

oval, and of a gauzy silken texture.

Drepanoptcryx, Coniopteryx ; the species of the

latter are smaU, and covered with a white mealy

powder. The larva; live ou fir-trees, the AphidsB

frequenting which trees are their food ; the cocoon is
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oval, and of close-spun silk. The species are from

three to four lioes in expanse.

In the family Sialidce, which includes Raphidia, Dr.

Hagen quotes five species as iadigenous to our island,

and characterizes the family as having the wings

deflexed ; the snbcosta unites with the costa before the

apex of the wing; the labial palpi are three-jointed;

the anal area is present, though in Eaphidia it is very

small. The larva has tlie mouth formed for biting,

and is always carnivorous.

Family—SIALID^.

The Sialis liitarius is a dingy, blackish insect, very

common on the banks of ponds and streams. They

deposit their eggs in patches on the rushes. The ilies

must afford great store of food to many of the smaller

fresh-water fish. Anglers who use artificial flies in

pursuing their sport, frequently imitate the general

appearance and form of the Sialis. Its brownish wings

have a multiplicity of veins; the fore-wings are yellow-

ish at the base.

Raphidia, four species. In this family comes the

great long-jawed Corydalis cornuta. Our figure is

that of Raphidia ophiopsia var nolata (Plate 6, fig. 4).

In the family Panorpidce, Dr. Hagen quotes five species

as British. The family ia thus characterized :—The
wings are horizontal, narrow ; tlie subcosta unites with

the costa before the tip of the wings, the mouth is pro-

longed like a beak, the labial palpi are two-jointed

;

the anal area is wanting. The larva lives underground,

and feeds on plants ; the pupa is quiescent, and is with-

out a proper cocoon. In the genus Boreus the wings

iro wanting; in Panorpa they are present.

HorAK^ hyemalii, is sometimes found on snow.

Panorpa, four species. Our figure shows the Pan-
orpa communis or common Scorpion-fly (Plate 6,

fig. 7).

The Scorpion-fly can lord it over the Dragon-fly.

Lyonet mentions that he saw a scorpion- fly attack a

dragon-fly ten times larger than itself. The Panorpa

brought him to the ground, pierced him repeatedly with

his proboscis; and but for the eagerness of the naturalist

who parted them, there was no doubt but that tlia

Scorpion-fly would liave destroyed the Libellula. In

tills family comes the strange genus Nemoptera, one

of the species of which ia figured on Plate 6, fig. 6,

Nemoptera filipennis ; the figure, as in several other

instances, is copied from one of Mr. Westwood's, In

this family, too, comes the genus Bittacus, with its long

legs and very great raptorial tarsi. These insects seize

and hold other insects with their great claws.

Family—MANTISPID^.

A family with raptorial fore legs, looking like a

miniature Mantis.

On lately opening a nest of the curious Wasp, My-
rapetra scutellaris, from Monte Mdeo, I was much
delighted to get a considerable number of a curious

Mantispa alive. In the former nest which I had

described, wings of this species, which I alluded to as

Hemerohius, occurred. These Mantispse jerked and

jumped about in the strangest manner ; when they fell

on their backs they righted themselves most curiously.

They eagerly ate any small insects oflered to them.

They were evidently parasitic in the nest, as they

occurred in great numbers. I described this insect at

a meeting of the Entomological Society of Loudon,

December 2, 18C1.

Sub-order—TRICHOPTERA
(
Caddis-worm flies).

Thi3 group of mseets was regarded by Kirby as

forming a distinct order from the Neuroptera, to

which he gave the name of Ti-ichoptera, or hairy wings,

from the hairs with which they are usually covered.

Westwood and other authors regard them also as

distinct from the Neuroptera ; we follow Dr. Hagen
in considering them merely as a subdivision of that

order.

Trichoptcra in their early stages are aquatic, and

inhabit cases which are constructed of various mate-

rials, according to the species or genus of the order.

Some employ grains of variously coloured sand to

cover these cases ; others use small fresh-water shells,

and thus carry about with them a little museum of the

coverings of aquatic mollusca of different kinds ; others

form tlie outside lining of their case with small frag-

ments of branches or reeds. These cases are usually

open at the ends. In their pupa state they become

torpid ; but before becoming pupse, the larvie, to keep

out their enemies, and at the same time to allow free

ingress to water, so necessary for their very existence,

form a grate across the mouth of the case. This port-

cullis, as it has been well called, is spun across each

end, and is formed of a silk spun from the anua of tha

larva. Degeer has described one of these grates. It

is formed by a small, thickish, circular lamina of a

dark-coloured silk, which becomes hard, and exactly

fits the end of the case, being fixed a little within its

margin. It is pierced all over with holes, arranged in

concentric circles, and separated by ridges which run

from the centre to the circumference, somewhat like

the spokes of a wheel. Although for a considerable

time quiescent in their pupa state, about the close of

it they can move ; they are furnished with an appa-

ratus to pierce through the grating which imprisons

them, otherwise they must perish in the water. The
head of the pupa is furnished in front with two hooks

;

with these, before their last change, they make an

opening in the grate. Having escaped from this, the

pupa mounts in the water to the surface, and emerges

from it. She then creeps up some plant, her antennae

and legs each inclosed in a separate envelope ; tlie

perfect insect then gradually bursts from her case.

Plate 6, fig. 10, shows one of the Trichoptera with

the Caddis-worm.

In North America, Brazil, Australia, New Zealand,
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and elsewhere, there are some Trichoptera, the larvse

of which form a covering twisted like a shell. Indeed

Lea, an American conchologist, describes one of these

as a new shell, under the name of Valvata areni/era,

while Mr. Swainson described a Brazilian species as a

new genus of mollusca, under the name of Thelidomus.

Dr. Gray pointed out in the fifth volume of the "Annals

of Natural History" that these so-called shells were the

cases of Caddis-worms. Dr. Bigsby found some of

them in Canada, and thus alludes to them in his jour-

nal :*—" Near our sleeping-place, a few miles north of

Otter's Head, I found some very curious animals resem-

bling molluscs, from one-third to half an inch long, and

broadish. They are peculiar in having no shell, but

are studded very closely all over with a single layer of

very small pebbles, each the third of a line perhaps in

diameter, always of a hard rock, such as quartz, fel-

spar, jasper, bits of granite, &c. The twisted form of

the animals is closely followed by the mosaic of the

pebbles, and the effect is pretty and singular, especially

when shining in water."

These insects are characterized by having four wings

arranged like a roof, the longitudinal veins united

by only a few transverse veins ; the prothorax is very

short ; the antennae have numerous joints, and are long

and thin ; the mouth is unfitted for mastication, as the

mandibles are rudimentary and the palpi only are

developed ; the maxillary palpi are five-jointed or less,

the labial palpi are three-jointed ; the legs are long and
thin ; the tibise are furnished at the tip with long,

movable spurs, these spurs existing often in the four

hind legs, beyond the middle of the limb ; the tarsi are

tive-jointed.

In the first division (Heteropalpi) the females have
five joints to the maxillary palpi, while the males have
fewer joints to these organs.

In the first sub-family, the maxillary palpi of the

males are four-jointed ; they have ocelli ; there are two
spurs on the fore legs, and four on each of the others

;

while the antennae are as long as the wings (Phry-
ganides).

The following is a list of the genera, and the number
of species of each, that have been discovered in Great

Britain :

—

PTiryganen, 4 species ; Neuronia^ 1 ; AffTypnia, 1 ; Limno-
philus, 21; Aiiabolia, 3; SUnophylax^ 6; BaUesus, 2; C7t<e~

topteryx, 2 ; Ecclisopteryx^ 1 ; Apalania, 1 ; Noiidobta. 1

;

Goera, 2 ; SUo, 1 ; Mormonia, 2 ; Bracfiycentrus, 1 ; Ayraylea^

1 ; HydroptilOj 4 ; Odontocerus, 1 ; Molanna, 1 ; Leptoceru^j

14; Mystacides^ 3; Stlodes^ 4; li/iyacophihj 1; Ayapetus^ 2;
GlossosamOj 2 ; Beraea^ 3 ; Chimarra^ 1.

The characters of these genera will be found in Dr.

Hagen's papers published in the EntomologisCs Annual
for 1859 and 1860.

The fresh-water fishes live much on the larvse of the

Phryganeidse. The Dipper (Cinchis aquaticus), that

curious aquatic thrush, in his subaquatic walks picks up
many a caddis-worm.

Kirby and Spence * remark that the Leptocenis

atratus, a kind of May-fly, frequents the black flower-

spikes of the common sedge [Carex riparia)—that

coarse, hard grass-like plant so common on the banks

of our livers. This insect so closely resembles in colour

the flower- spikes of the sedge as to deceive the collector,

and it is very probable that many specimens in this way
escape the notice of birds.

DrvisroN II.—HAUSTELLATED INSECTS.

HACSTELtATED, means having a proboscis, more or

less distinct, with which insects suck up their food.'l' A
house-fly pushes out its mouth, a butterfly or moth the

long tongue, which they often insert in a flower. Some
bees, and even beetles, have tongues like a haustellum,

and indeed the two groups seem to pass into each other;

but notwithstanding the appearance, the jaws are always

very decidedly marked in the Mandibtdata, while, on

the contrary, they are very abortive or nearly wanting

in the Haustellata.

Order—LEPIDOPTERA [Butterflies and Moths).

This name means scaly-winged.J If you have a

magnifying glass, or a microscope, you will find a num-
ber of curiously-formed scales, which, when on the wing

of the insect, lap over each other like the tiles or slates

on the roof of a house.

Had time and space permitted, I should have liked

to say much more about the Lepidoptera. He who
would wish handsome, illustrated works on the British

Butterflies, may get Mr. Humphrey's, or Mr. West-
wood's fine drawing-room works ; or Coleman's very

• The Shoe and Canoe, or Pictures of Travel in the Canadaa.
By Jolm J. Bigsliy, M.D., vol. ii., p. 211.

f llaustellUDi, from the Latin word Imurio^ to draw,

t Ai«« XiTi3«, scale ; and »ti{«, wings.

excellent " British Butterflies," with sixteen plates, giv-

ing a figure of every species. Mr. Newman has also a

work on British Butterflies at a shilling, with very good

wood-cuts.

Mr. Stainton's work on British Lepidoptera, or the

showily-illustrated book of the talented Mr. Humphreys,

take in all the British Lepidoptera store. The "Genera

of Diurnal Lepidoptera," begun by the late Edward

Doublcday, and illustrated by Mr. Hewitson, and con-

tinued by Hewitson and Westwood after Doubleday's

death, is a truly noble book. So is Mr. Hewitson's

"Exotic Butterflies," now reaching the second volume.

Mr. G. Gray's finely-illustrated " Catalogue of tlto

* Introduction to Entomology, ii., p. 17'J.
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butterflies of the British Museum " is also au excellent

work.

The late George Newport, F.R.S., showed clearly

by many experiments, that if insects were injured

accidentally or intentionally in their larval or chrysalidal

states, these insects showed traces of the injury in their

perfect state. For instance, if a foot was injured in a

grub, or the place where the wing or antenna would be

developed in the pupa, the foot, the wing, or other

organ, was defective in the perfect insect. Several

series of experiments were made on Vanessa urticce.

and Vanessa Id, with complete success; as the result

of these experiments, the perfect insects, with their

diminutive and newly-formed limbs, were produced.

Some of these specimens are now deposited in the

cabinets of the British Museum, and others in the

Ilunterian Museum of the Royal College of Surgeons.

The details of the experiments have been published

;

so that this physiological question may now be regarded

as completely settled.

Many of the Lepidoptera, when emerging from the

chrysalis, discharge a red fluid from their anus. This

fluid, when the numbers of the insects have been con-

siderable, has looked like, and been taken for, a shower

of blood. In 1553, it is recorded that a vast number of

butterflies swarmed over a considerable part of Ger-

many; and where they abounded, plants, buildings, and

even men were sprinkled with red drops, as if there had

been a shower of blood. The cause was apparent, and

men's minds were at ease. Not so, however, at Aix in

1G08, when the suburbs of that town and the country

adjacent seemed to be covered with a shower of blood.

The inhabitants of all classes were alarmed, and most of

them began to regard the appearance as the precursor

of some impending calamity. Reaumur records that M.
Peiresc, a philosopher of the place, allayed the fears that

began to prevail. He had a chrysalis, which he watched.

On hearing a fluttering he looked into the box, and found

that the insect had emerged from its pupa state and had

left behind it a red spot. This he compared with the

spots of the so-called bloody shower, and found them to

be exactly alike ; he observed, also, that at the time a

great number of butterflies were flying about, and that

the drops were not found on the tiles nor on the upper

surface of stones, but chiefly in places where rain could

not easily come. The naturalist was able to dispel the

fears and terror which his fellow-townsmen's ignorance

had occasioned.*

The Ettrick Shepherd, as personified by Christopher

North in one of his fine imaginary conversations, full

of poetry and criticism, and often mantling with fun

as weU as occasional pawkiness and prejudices, intro-

duces insects into his picture of a calm summer

" Perhaps a bit bonny butterfly is resting, wi' faulded

wings, on a gowan no a yard frae your cheek ; and

noo, waukening out o' a simmer dream, floats awa in

its wavering beauty, but, as if unwilling to leave its

place of mid-day sleep, comin' back and back, and

roun' and roun', on this side and that side, and ettlin'

(^intending, attempting) in its capricious happiness to

* Kirby and Speiice, i., p. 2S.

f Noctes Ambrobiaua;, vol. i., p. US; 1853.

fasten again on some brighter tloweret, till the same

breath o' wund that lifts up your hair sae refreshingly

catches the airy voyager, and wafts her away into

some other nook of her ephemeral paradise."

The Shepherd goes on to speak of other inhabitants

of the mountains. " Mony million moths ; some o' as

lovely green as the leaf of the moss rose, and others

bright as the blush with which she salutes the dewy

dawn ; some yellow as the long steady streaks that

lie beneath the sun at set, and others blue as the sky

before his orb has westered. Spotted, too, are all the

glorious creatures' wings—say rather starred with con-

stellations! Yet, sirs, they are but creatures o' a

day ! ...
" Gin a pile o' grass straughtens itself in silence you

hear it distinctly. I'm thinking that was the noise o'

a beetle gaun to pay a visit to a freen' on the ither side

o' that mossy stane. The melting dew quakes ! Ay,

sing awa, my bonny bee, maist industrious o' God's

creatures ! Dear me, the heat is ower muckle fur

bim ; and he burrows himsel' in amaug a tuft o' grass,

like a beetle, panting ! and noo invisible a' but the

yellow doup o' him."

Among artists we find not a few who have derived

excellent hints from the colouring and variegated

shading of the wings of Butterflies. Vandyck kept a

collection of the finer exotic Butterflies, and Stothard,

the Royal academician, kept a collection for the same

purpose.

Mrs. Bray mentions two Butterflies of which Stoth-

ard was very fond— the species named Vanessa lii and

Vanessa urticce by naturalists ; they are alluded to in

the following extract from her " Life of Stothard :"

About 1794, the year in which he was elected a Royal

academician, Stothard " painted a picture which gave

rise to a new and delightful combination in bis studies

of colour for his works. The circumstance which led to

it deserves not to be forgotten. lie was beginning to

paint the figure of a reclining sylph, when a difliculty

arose in his own mind how best to represent such a

being of fancj'. A friend who was present said, ' Give

the sylph a butteifly's wing, and there you have it.'

' That I win,' exclaimed Stothard ;
' and to be correct,

I will paint the wing from the butterfly itself.' He
immediately sallied forth, extended his walk to the

fields some miles distant, and caught one of those

beautiful insects ; it was of the class (species) called

the Peacock. Our artist brought it carefully home,

and commenced sketching it, but not in the painting-

room ; and leaving it on the table, the servant swept

the pretty little creature away before its portrait was

finished. On learning his loss, away went Stothard

on('e more to the fields to seek another butterfly. But

at this time one of the tortoise-shell tribe crossed his

path, and was secured. He was astonished at the

combination of colour that presented itself to him in

this small but exquisite work of the Creator, and from

that moment determined to enter on a new and delight-

ful field—the study of the insect department of natural

history. He became a hunter of butterflies ; the more

he caught, the greater beauty did he trace in their

infinite variety, and he would often say that no one

knew what he owed to these insects ; they had taught

/
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liim the finest combinations in that difficult branch of

art colouring."*

From the same book another anecdote may be given,

which shows Stothard's love of butterflies in an ento-

mologist's aspect. When painting the great staircase

at Burleigh for the Marquis of E.'ieter, among the visi-

' tors " was a certain dignitary of the church, wlio often

joined Stothard on his summer evening rambles. On
one occasion he happened to go out with his nippers

and his net to catch butterflies and insects, when his

clerical friend thought it became him to read him, very

gravely, a lecture on the cruel and unchristian-like

practice to which he was addicted. This reproof was

received with meekness ; when going on a little furllier

they came to a piece of water. The fish were making
bubbles and rings in it by darting up to the surface to

catch the flies. "Bless me 1" exclaimed the divine,

" how plenty the fish are here ; I wish I had my rod

with me." Are you an angler, Mr. Stothard?" " No,"
replied Stothard, " I have some doubts about angling,

whether it may not be a cruel and unchristian-like

practice, when we think of the worm, the hook, and
the fish."*

The profusion of species of Butterflies on the Ama-
zon about Ega and Santarem, where Mr. H. W. Bates

has collected for many years, is surprising. Some of

these Butterflies, such as the green Celcenis Dido and
the tailed Thecla Marsyas, are in profusion, while

others are seldom met with to excite the attention or

reward the diligence of the collector, who watches

newly-opening flowers to catch such rarities as may
settle on them.

LEPIDOPTERA DI U RN A—RHOP ALOC E R

A

(Bxttierjlics or Day-Jiying Lepidoptera).

The first great section of the Lepidoptera contains

the Butterflies, which are known to everybody by

head-mark. Naturalists know them by many charac-

ters, the chief of which is that the antennae gradually

thicken into a club at the end, whence they have derived

one of their names

—

Rhopalocera.f

The following lines, written by Wordsworth in 1801,

and placed in the edition of 1841 among the poems

referring to the period of childhood, express much that

every child has felt, though k took a great poet, but a

eimple-minded man, to write them :

—

" Stay near me—do not take thy flight

—

A little longer stay in sight.

Much converse do I find in thee,

Historian of my infancy.

Float near me, do not yet depart,

Dead times revive in thee
;

Thou bring'st, gay creature as thou art,

A solemn image to my heart-
My father's family. . . .

Oh I pleasant, pleasant were the days—
The time when in our childish plays
My sister Emmeline and I

Together chafed the butterfly ;

A very hunter did I rush

Upon the prey. With leaps and springs

I followed on from brake to bush ;

But she, God love her, feared to brush
The dust from off its wings."

Family—PAPILIONID^.

In the family Papilionidce,\ of which the Swallow-

tail butterfly {Papilio Machaon) is a characteristic

indigenous species, the wings are ample, and the dis-

coidal cells are always closed ; the median nervule has

apparently four branches, and the anterior tibiae have a

stout spur about the middle, two characters which are

* Life of Thomas Stothard, R. A., with personal reminiscences

by Mrs. Bray, pp. 31, 3'2.

I
Po'TaXov, a club ; and «t««f. a hom.

t The characters and much information about the various

families of Diurnal Lepidoptera are derived from Doubleday,
Uewitson, and Westwood's Genera of Diurnal Lepidoptera.

found in no other family. The larva is furnished with

two retractile tentacula on the prothoracic segment,

which the creature has the power of extending when
irritated, evidently for the purpose of defence, as at

that time they emit an aromatic but generally dis-

agreeable odour. The chrysalis is braced, with the

head bifid, square, or rounded, but never pointed.

The finest and largest of the group have been placed

in a genus named Ornithoptera, the species of wliich

are found chiefly in the eastern Asiatic islands. The
larva and pupa of the genus were first made known by

the venerable Dr. Horsfield, who resided so long in

Java, and did so much to investigate the natural his-

tory of that fine island. The pupa has the peculiarity

of not being surrotmded bj' a transverse band, but is

supported by a silken thread on each side, which is

attached to a small lateral tubercle.

In this genus comes the noble Priamiis butterfly,

the male of which has the front wings of a rich velvet

black, with splendid satin green markings, the green

varying in different lights ; the hind wings are green,

with orange and black markings. The females of tliis,

and indeed of most of the species, are brown, with

dull white or yellowish markings. It is a native of

Ambo3'na.

P. Poseidon is a closely allied species, which was

found on the voyage of H.M.S. Fly by Messrs. Jukes

and John Macgillivray. It flew very high amongst

the groups of cocoa-nut trees on Darnley Island be-

tween New Guinea and Australia. The specimens

they obtained are now in the British Museum. They
were procured from the natives, who catch them and

secure them by one end of a long thread, while they

fasten the other end of the thread to their hair, allow-

ing tlie butterflies to flutter round their heads. Mr. Gray

lias very lately described, under the name of Crasus, a

very fine Butterfly, in which, among other characters,

the green of the Priamiis is replaced by a fine yellow,

which in certain lights is shot with tinges of green.

• Life of Thomas Stothard, Ac, p. 38.
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This species was found by Mr. Wallace on the island

of Batchian among the Molucca islands. Some of the

species have the wings black, marked with pale streaks;

the hind wings being of a rich yellow, bordered, spotted,

or lined with black. The Omilhoptera BrooJceana is

figured— Plate 9, fig. 2. Speaking of the species of

Papilio proper, good authorities refer to them as being

insects of rapid and powerful flight ; it is certainly the

case with our British species. They take long circuits,

and return after the lapse of a few minutes in the same
direction, and often precisely in the same track on which

they set out.

A very interesting genus of the family is Parnassius,

a genus of white Butteiflies with rings of pinkish red

on the wings. They are found on the mountains of

Europe, Asia, and America. The abdomen in the

female terminates in a horny pouch or plate. The
larvfe feed on sedums, saxifrages, and such like alpine

plants; as befits residents in a cold region, they are

pubescent. The flight of the perfect insects is de-

scribed as being slow and graceful until disturbed.

When pursued, P. Apollo and P. Phtebus are capable

of great speed.

When full grown, the caterpillar of our Swallow-

tail butterfly no longer eats, but rests quietly on the

stem of the plant, sedate and motionless. They
sometimes are for two days in this position, when,

with a small white web spun from the creature's

mouth, the tail is fi.^ed. With this foundation made,

the larva makes a fine white silken thread, the ends

of which are fi.\ed, one on each side, near the head.

Harris has well described the after process :
—" I

could not help admiring with what care and pains he

worked to make it strong : rubbing with his mouth
backward and forward with such a motion as the shoe-

makers use in waxing their ends. When finished, he

put his head under or through it, and the thread then

fell across his back ; but the thread now appeared too

big for him. After this he remained two days more,

during which time he shortened and grew thicker, and

at length changed into the chrysalis." In May and

June the butterfly appears.

The family Pieridce is readily known from the pre-

ceding by the want of the spur on the anterior tibias,

and by the abdominal margin of the posterior wings

forming a distinct channel for the reception of the

abdomen. The larva is more or less pubescent, has no
tentacula, and tapers slightly towards each extremitj'.

The head of the pupa is always pointed, never bifid

or truncated. Tlie Pieridse form an extensive group

of insects scattered over the whole world. The pre-

vailing colours in the insects of this family are white

and yellow. Our common Cabbage-butterfly (Pieris

Brassicce), and Brimstone-butterfly {Gonepteryx Rham-
ni), are characteristic examples of the family.

The species of the genus Euterpe, with their broad

hairy head, are found in the New World, as are tlie

species of the singular genus Leptalis, in which the

hind wings are generally much broader than the fore

wings, and nearly or quite as long. Some of the species

have a striking resemblance to the family Heliconida;,

and not less resemble them in their habits. Of the

small genus Lriicophasia, with its delicate wings rounded

at the end, we have one species, L. Sinapis, which

generally frequents open places in woods, and flies

rather slowly with an undulating unsteady motion.

The larva feeds on the tufted vetch and bird's-foot

trefoil (Lotus corniculatus). The larvae of tlie numer-

ous species of the genus Piei-is are particularly attached

to the various species of Cruciferjie, and some of the

British species, in their larva state, are very destructive

in our gardens, making inroads on our cabbages, turnips,

Indian cress, and mignonette ; while in the United

States, one described by Dr. Harris under the name of

P. olcracea, is equally injurious to cabbages, turnips,

and other garden Cruciferie.

Some of the Indian and Australian species are varied

on the under sides with bright colours, such as red and
3'ellow. The male of a very common Australian species

[Pieris nigrina) is white above, while below it is

black, and has yellow marking on the fore wings and

red streaking on the lower.

The grub of the Pieris Cratagi is often so very

numerous in France as to occasion great injury to the

almond trees, which are cultivated extensively in the

south. Linnfeus calls it " the pest of gardens." In

the neighbourhood of Paris the gardeners, and those

who would preserve their fruit trees, make a regular

practice of stripping the branches of as many of these

caterpillars affthey can see. In this country it is not

a very common insect ; but in the south of France,

if the almond plantations should happen to be attacked

two or three years in succession by it, the loss of their

leaves occasions the destruction of these valuable trees,

and every year the amount of produce is materially

affected by the caterpillar of this butterfly.*

The species of the genus Pieris are very numerous.

Nearly two hundred are known, whose range extends

from the Arctic regions to the Tropics, and from the

Tropics to the most southern lands where butteiflies

are met with.

The genus Zegris, one species of which, Z. Etipheme,

is found in Spain and in the Crimea, is singular

among butterflies, inasmuch as the larva spins a deli-

cate silken net-like web on the stems of the Sinapis.

It suspends itself by a very fine transverse thread, and

by the tail. The larva grows very slowly ; the insect

itself flies with great rapidity.

The species of Anthocharis have the wings in the

males tipped with orange, or with pinkish red ; they

are commonly called Orange-tips.

The species of the genus Callidryas are found both

in the New World and in the Old ; their colours are

most frequently yellow or orange, while a few are of a

chalky white above ; the females differ very much from

their partners. Mr. Doubleday tells us, that the perfect

insects appear in a few days after the change from the

larva to the pupa state. They are powerful and rapid

in flight, and fond of settling on flowers and the muddy
banks of rivers and pools. I have heard Mr. Bates

narrate, how he has seen douds of the males of one

species fly over the Amazon, near Ega. This habit of

congregating in countless myriads has been observed

by several writers. Sir Robert Schomburgh, when

• Guerin Meneville : Essai sur l«a lasectes Nuisitles^ Enc.

Mod., vol. xviii., p. 278.
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aRoonding the river Essequibo on the 10th of Novemherj

1838, saw one of these clouds, which continued cross-

ing the course of the river for nine hours and a half.

During this time the boat had ascended nine miles

;

so that those butterflies formed a cloud nine miles in

width, and of such length that it was nine hours and a

half in crossing the river, notwithstanding the rapidity

of the insects composing it ; who could compute the

millions of which it consisted ?

The Goiiqiten/x Rhamni, or Brimstone butterfly,

feeds in the larva stale on the two species of Buckthorn

found in this country, and also on other plants.

The perfect insects, with their curiously-angled wings

(from which they derive their generic name), appear

in about a fortnight from the time that the larva has

jiassed into the pupa state; they come out in summer,

and continue on wing during the autumn months. They
jiass the winter in a state of lethargy, and reappear on

llie first mild sunny day of spring. Their flight is

rapid and unsteady.

The species of Colias are called Sulphur-yellow

butterflies, from their prevailing colours. Two species

are found in this country ; they are insects very irre-

gular in their appearance. They are named Colias

Edusa and Colias Hyale. In the arctic regions is

found the Colias BootMi. Mr. Doubleday found that

tlie species of butterfly mentioned by Mr. Darwin in

his journal, is the Colias pyrrothm ; that naturalist,

when IT.M.S. Beagle was at sea and ten miles from the

Bay of San Bias, saw vast numbers of butterflies of this

species flying over the sea. Even with the aid of a

telescope it was not possible to see a space free from

them. The sailors of the Beagle cried out that it was

snowing butterflies.

Family—AGERONID^.

Mr. Doubleday has formed with the genus Ageronia,

consisting of butterflies from the New World, the family

Ageronidai. It is placed after the family Pieridfe, but has

little in common with it but its braced pupa. The fore

legs are imperfect ; the palpi are three-jointed and con-

vergent. There can be no doubt that this family should

be placed in the NymphalidcB. Nothing is known of
' the larva. The perfect insects have a short, rapid

flight, and constantly alight on the trunks of trees.

Most of the species are of a peculiar grey and white,

very much resembling the colour of some barks and

of lichens. All the species whose history is known,

when they fl}', produce a sound which, as Mr. Double-

day was told by a good observer, resembled closely

the rustling of a piece of parchment.

Darwin, in the "Voyage of the Beagle," thus refers to

the habits of the Ageronia Fcronia:— " I was much sur-

prised at the habits of the PapilioFeronia. This butterfly

is not uncommon, and generally frequents the orange

groves; although ahigh flyer, yet it very frequently alights

on the trunks of trees. On these occasions its head is

invariably placed downwards, and its wings are expanded

in a horizontal plane, instead of being folded vertically,

as is commonly the case. This is the only butteifly I

have ever seen that uses it legs for running. Not being

aware of this fact, the insect more than once, as I cau-

VOL. 11.

tiously approached with my forceps, shuffled on one

side just as the instrument was on the point of closing,

and thus escaped. But a far more singular fact, is the

power which the insect possesses of making a noise.

Several times when a pair, probably male and female,

were chasing each other in an irregular course, they

passed within a few yards of me; and I distinctly heard

a clicking noise similar to that produced by a toothed

wheel passing under a spring catch. The noise was
continued at short intervals, and could be distinguished

at about twenty yards' distance. I cannot form a con-

jecture of how it was produced ; but I ara certain there

is no error in the observation."

Mr. Doubleday tried carefully to ascertain if there

was any structure in the wing which seemed intended

to produce it. He observed that they all presented one

peculiarity ; it was this, that immediately above the

nervure, quite at its origin, on the under side of the

wing, there is a small round cavity, wdiich is smooth

inside and is covered with a very delicate membrane
stretched across it, somewhat like the parchment of a

kettle-drum, which, indeed, the cavity resembles in

shape. In one species, Ageronia Arethusa, the swollen

part of the costal nervnle is divided by numerous trans-

verse membranaceous diaphragms, which are placed

obliquely, so as, when the nervure is rendered transpa-

rent, to present the appearance of a screw with a very

loose worm, which is inclosed in the nervure.*

Family—DANAIDiE.

The family Danaidai is distinguished from the next

family, Heliconida;, by the species having shorter

antennae, by the wings being for the most part shorter

and more angular, and by the palpi, which scarcely rise

above the forehead.

The larvaj are stout and cylindrical, smaller towards

the head, and are furnished on one or more of the

anterior segments with a pair of long, slender, flexible,

fleshy tentacula, which are not retractile, and with a

similar but often shorter pair on the segment before

the last. The pupa is suspended, is short, smooth,

somewhat ovate and contracted near tlie middle.

The greater part of the species belong to the Old

World; and they are found especially in the islands

of the Indian archipelago. The species of the genus

Eiqjlcea are generally insects of considerable size, of a

dark brown or black, spotted or streaked with white

and light blue.

The species of Danais are found both in the New
and in the Old World. Danais A rchippus is a species

abundant even in the largest towns of the middle and

northern states of America. Danais Berenice is fond

of alighting on flowers, especially those of the Ascle-

piadem. The Danais Eresimus is found often in

liundreds together in the open plarjtations of Cayenne.

The Australian variety of the Danais Limniaces was

found by Captain King in countless myriads, wlien he

was surveying the northern coast of Australia. It is

said that the natives eat them. It is probable this is the

very species of butterfly which Captain Cook saw in the

E. Doubleday—Genera of Diurnal Lepidoptera, p. 83.
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neighbourhood of Thirsty Sound on the 29th of May,

1770, when lie mentions that his party found a space

of tliree or four acres covered by millions of them

on the wing, and they noticed that every twig and

branch were loaded with almost equal numbers at rest.

A species of this genus, with its characteristic brownish

red hue and black markings, is represented on some

Egyptian wall paintings in the British Museum. The

same species is still abuudant in Egypt and in the

Mediterranean district.

The species o( Ilcstia are butterflies of a large size,

with semitransparent whitish wings of rather delicate

texture, with the nervules and numerous spots on or

between the nervnres and nervules and on the outer

margin, and sometimes the margin, black. Mr. Arthur

Adams observed a species of this genus, Hesiia Lcuconce,

on the Sladjico Sima islands; and says that it flies

slowly over the tops of the bushes and is easily taken.

Family—HELICONIDiE.

The family {HcUconida:) is a very extensive one,

which maybe said to be peculiarly American. Theyhave
elongated front wings generallj' mucli rounded exter-

nally, their hind wings are narrow, and they have the

costal margin almost double the length of the abdominal,

while the latter margin has no fold to form a channel

for the reception of the abdomen. The abdomen is

elongated, is always as lung as the wings, and sometimes

longer. Tlie antennre are long and gradually clavate,

and the palpi are widely separated at the base and not

convergent. Little seems to be known of their larvse;

the pupa is smooth and is suspended by the tail.

Lacordaire says that those species with white spots

on a black or bluish ground (as Hecate., Sappho, and

Antiocha), only live in the forests of Surinam. They
fly in a free and easy manner, and do not rise high.

The most common species are those with red or yellow

spots on the upper wings and with no radiating marks

on the lower, as Melpomene, Sara, Thamar, and others.

They live in the neighbourhood of habitations and have

a bold undulating flight, rarely proceed in a straight

course, and yet are easily captured. Some which have

yellow or red spots on the fore wings and red or ful-

vous ra}s on the second (as Don's, Erato, Cynisca, and

others), are found only in the woods. They do not rise

high above the ground, and they fly quickly with a

sailing and sometimes with a bounding flight. The
species in which yellow predominates, mixed with black,

such as Eva, Efjhia, Polymnia, &c., for the most part

frequent woods. Those with very narrow wings and

elongated abdomen have an unequal jumping flight and

often alight in great numbers on flowers, when they are

easily captured. Others in which the wings are not so

long, and the abdomen extends but little beyond the hind

wings, have a rapid unequal flight. Lacordaire has

often seen them rise suddenly into the air and then im-

mediately descend, without ever sailing with expanded

wings. He found them in consequence diflicult to

capture. The species with more or less transparent

wings {Ithomia, &c.), such as Niscca, Flora, (Egle,

Dlaphana, Gazoria, &c., remain constantly in the

deepest forests among the bushes, where they fly slowly

within two or three feet of the ground, alighting every

minute on the ground. They are social in their habits,

being generally found united in little societies more or

less numerous.

On Plate 9 are figin-ed two Heliconice from Mr.

Hewitson's woi'ks, where so many of the gi'onp have

been so carefufly and beautifully illustrated. Plate 9

fig. 4 shows the Helicoma Hermathena, and fig. 5

Heliconia Hecatesia. That observer refers to the

peculiar gland or appendage which these insects have

at the end of the abdomen. It is concealed between

the valves of the anus, but is capable of being pro-

truded. In the Lycorea Hulia this gland takes the

form of a radiating tuft of hairs, which form, when
exserted, two feathered globes at the end of the abdo-

men. In another species allied to Heliconia Erythra'a,

this gland is much developed. It is in the shape of

small fleshy balls of an orange colour. Mr. Wallace

adds that, when the insect is captured, these balls are

always exserted, and they give out a peculiar penetrating

aromatic odour which somewhat resembles the smell

of chamomile.

One of the first butterflies to attract the notice of

the naturalist in Jamaica is the Heliconia Charitonia.

Its beauty and singularity of form, the great length

and little breadth of the wings, the length and slen-

derness of the bodj', and the brilliant contrasts of

colour, lemon-yellow and velvety black, together with

the very peculiar flapping of the wings in flight, as if

their length rendered them somewhat unwieldy, excite

a sensation of delighted surprise.

Family—ACR.a:iD.a:.

The family ACR^JD^,* so named from the genus

Acrcea, is regarded as closely allied to the Heliconidw,

but may be at once distinguished from that family by

the insects in it having short, abruptly clavate antennae

;

and from the next family it may be known by its poste-

rior vrings, the inner margins of wliich do not form a

channel to receive the abdomen. The wings in many
of the species are semitransparent ; the larvse have

mnch resemblance to those of Argj'nnis, being cylin-
'

drical and spiny ; the spines are long and set with

little whorls of hairs or more delicate spines. The
pupaa in some of them are furnished with a few spines.

The perfect insects are not by any means showy,

though there is a liveliness about one or two of the

African species which is very pleasing. These insects

resemble the Helicouidce in many particulars, and like

them frequent the open parts of woods, and also the

shady parts, where a ray of sunshine that has pierced

through openings in the dense foliage of the trees shines

on the scanty undergrowth of low shrubs or herbage.

The flight of the species is described as being rather

slow and feeble. The metropolis of this family or

sub-family is Africa, particularly in the western parts,

such as Sierra Leone. In Asia there are two species

only as yet known.

Doubleday : Gen. Diurn. Lep., p- 138.



Nymi-halid.e.- -INSECTS.- -MOKPHID.E. 259

P'AMiLY—NYMPHALID^.

The butterflies of this family have almost withont

exception the fore legs sliort and not fitted for walking;

the tibiiE and tarsi of the male are often clothed at the

sides with a fringe of fine hairs, forming a flattened

brush ; tlie tarsus consists of a single elongated joint,

blunt at the tip, and without claws (fig. 155) ; the eyes

rig. 155.

and lal>ial palpi are large, the latter extend considerably

in front of the head ; the thorax is large, and the wings

are large and often greatly variegated in colour, and

marked with ocellated spots; the larva is long and

more or less spined, it is generally not attenuated

behind, and is blunt at the end ; the chrysalis is elongated,

and is simply suspended by the tail, hanging by tlie

extremity of the body, and not girt across the middle

by a skein of silken thread.

Mr. Bates found out when in Brazil how to distinguish

the sexes of the Nymphalidte by the fore legs—the

fore tarsi in the males have a few pairs of minute

spines at the apical joints, which are not found in

the other sex. This difference prevails in the Heli-

conidse, Satyridte, Erycinidee, and probably in the

Polyommati.

The Painted-lady butterfly (Cynthia Cardui)

is universally distributed; it is found throughout

Europe, Asia, Africa, and America, in Greenland, and

a specimen has been taken as far north as lat. 59°, and

west long. 319°; it has also been taken in Terra del

Fuego.

Vanessa Urticce, Vanessa Polychloros, Vanessa Ata-

lanla, Vanessa Id, Vanessa Antiopa, Grapta C. album,

and the Argynnis and Mclikea genera, are all nym-

phalidous butterflies.

As illustrations of the curious larvaj of the NympJi-

alidas, and no less curious angled chrysalids, there are

figured two specimens from the work of Dr. Horsficld.

Fig. 156 is the larva of Acanthea jjrimaria ; Fig. 157

the pupa of the same.

To the Nymphalidaj belong the genera Liiuenitis,

and Apatura. The former genus with its allies, Nrjitis

and Athjma, abounds in exotic species. One of our

rarer British butterflies belongs to this genus. It is

the Limenitis Sibilla or the White Admiral. The
larva feeds on the honeysuckle.

On Plate 9, fig. 1, and 1 o, is figured Mr. Hewitson's

exquisite Amazon Butterfly {Catugrumma excelsior),

one of a set of truly gorgeous South American Butter-

tlies, the under sides of which are so curiously marked.

Columbia is particularly rich in species. On Plate

9, fig. 6, is figured Epicalia Penthia, one of a genus

the sexes of which dillbr greatly—so much so, that the

males and females of one species have been described

as two species of two genera.

To this family belong many gorgeously decorated

Butterflies, the males of which are shot over with vivid

purple, or with metallic green and blue.

Fig. 156. Fig- 157.

Larva of Ac.antliea primal ia.

In this country we have one of these, though it is

confined to the southern parts. Tlie Butterfly is named

the " Purple Emperor" {Apalura Iris).

The Caterpillar of the Purple Emperor feeds on

sallows and on the poplar ; it is a pretty object, espe-

ciafly to a collector, who much admires that singularly

armed head, which has two horns on it, somewhat like

a snail or slug. Its colour is pale green, with slant-

ing yellow lines and a yellow stripe on each side.

The chrysalis is suspended by the tail on tlie under side

of a leaf. The male is a truly beautiful insect, having

for its basis colour blackish-brown, which, as the insect

turns to the light, seems to change into the most bril-

liant purple, the colour varying most surprisingly ot

every turn, while the white band and the broken white

spots relieve the hues in a manner that is singularly

charming.

An insect from South America, figured in our plate

(^Apalura laura—Plate 9, fig. 3), is one of a set

washed with silver on the under side, and having the

finest " shot" of green and blue running over the

greater part of the upper wings.

The Cilcnnis Dido is a handsome, though not very

showy butterfly, named by its first describer after the

Queen of Carthage, celebrated in the classic page of

Virgil. Mr. II. W. Bates found it and other species

of the genus very abundantly in June, 1852, on the

river Amazon. The species figured (Plate 10, fig. 1)

is the Agrias Claudia.

Familv—MOBPHID^.

In this family of Butterflies are many of the lai^est

and most brilliant of the Diurnal Lepidoptera. Although

some of the group are found in Asia and the Asiatic
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islands, by far the larger number are peculiar to South

America. M. Laoordaire describes some of the species

of Moriiho as flying majestically round the tops of trees.

Although he spent twenty months in Cayenne, and

frequently saw some of these, he was unable to capture

them, while others differing from them in mode of

flight ho occasionally captured, as they jerked forward

to the distance of eight or ten steps at a bound, and

thus progressed rapidly through the forests. Many of

tlie species have on the upper surface large masses of

shining blue on a dark ground, and the under side of

the wings is ornamented with many ocellated spots.

The body is small and slender, the head of moderate

size, and the eyes generally large and prominent ; tha

labial palpi are generally erect, small and wide apart,

generally clothed in front with depressed scaly hairs.

Tlie antennas are slender, and end in a very slender

club ; the fore wings have the discoidal cell much elon-

gated and always closed; the hind wings of the males

are generally furnished with one or two tufts of hair

near the base ; the discoidal cell is in some open, in

others closed, while the anal margin forms a deep gutter

for the reception of the abdomen. The anterior logs

are imperfect.

Some of the genera, such as Clerome, Drusilla, and

Tliaumaniis, are peculiar to the Old World, being re-

stricted to India and the Eastern islands. Some of

them seem as it were to link this family to Satyridcc.

Otie of these is figured Drusilla MylcBcha—Plate 10,

fig. 2—a native of the Louisiade archipelago.

Fig. 168. Fig. 159.

.»7iiathusia Phidippus.

Fig. 158 shows the pu^pa. o( Aynathusia PMdipjws

;

159 represents the larva ; one of the butterflies of the

East Indian archipelago.

The Morphos are forest insects, rarely coming into

the open grounds, and often flying for miles along roads

and open pathways. Their flight is slow and undulat-

ing, but they are very difBcult to take on the wing.

Family—BRASSOLID^.

The family Br.^s.solid^13 is characterized by the very

strong body, the small head, with very small palpi so

closely applied to the face that they appear, when seen

from above, simply to be two points between the eyes.

The fore legs of the males are small and bnish-like, and

have, as in the Nymphalidie, the tarsal joints obsolete.

The species are all inhabitants of the warmest regions

of the New World. The caterpillar is of a social dispo-

sition ; it lives in companies of considerable numbers in

a close web which it spins, and from this web it comes

out only during the night to feed. This caterpillar

changes into the chrysalis at the beginning of April,

and the butterfly appears in about two weeks after.

The chrysalis is pale, spotted with dark red, and

marked with four silvery spots ; the butterfly is of a

sombre brownish-black colour, barred with yellowish

brown, and is said to fly very swiftly, and it appears

only early and late in the day.

Family- SATYRID^.

The insects of this family differ from the butterflies

of the families Morphidce and Brassolidce, in having

very long palpi, which are more or less erect and clothed

in front with long porrected hairs ; the hind wings have

no praidiscoidal cell, and the insects are generally weak

compared with the stout large species so common in

the preceding groups. They have a va.st range, being

generally scattered over the world ; some of them, such

as the species of Chionobas are found in the arctic

regions—dusky, dull, brownish butterflies, which with

their life help, along with the flowers and grasses on

which they feed, to enliven these dreary parts. There

are more species of this family of butterflies in Europe

than a third of the whole number of European diurnal

Lepidoptera ; they are generally of small or moderate

size, and their prevailing colour is brown—hence the

name of ' Meadow Browns," given to them by collec-

tors. The under surface of the wings is generally orna-

mented with eye-like spots. The larvae are attenuated

behind, the body ending in a fork or two small spines

;

they are covered with downy hairs. The head is more

or less rounded, and is armed with two spines. These

caterpillars almost exclusively feed on grasses, which

accounts for their wide geographical distribution. They

are not often seen, as they have the peculiar habit of

feeding only at night. Many of the species, such as

our Janira and others, in the chrysalis state suspend

themselves by the tail, while others, such as Circt;

Semele, and others, are found to retire into the ground

to undergo their change into the pupa state. The eggs

are more or less globular. We have eleven British

species.

Family—EURYTELID^.

The species are chiefly natives of the hottest regions

of the globe; such as Asia, tropical Africa, Brazil, and
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other parta of South America. In this group the labial

palpi are generally elongated and clothed with short

hairy scales. The wings are generally large and den-

tated or angulated, and not ooellated beneath. The

fore wings have the costal vein always greatly swollen

at the base—a character which unites them in some

respects with some of the genera of the family Satyrid*.

The fore legs are small; those of the male are more or

less hairy and without tarsal articulations ; those of the

females are rather longer, and with the tarsal part

jointed; they have no claws. The larva is cylindrical

or spiny, or attenuated at the end, spiny on the head,

and sometimes ending in two anal points. The chry-

salis has several projections on the back; the head is

pointed and bifid; it is suspended by the tail.

Familv—LIBYTHEID^.

This consists of but one genus, which, however, has

a most extensive geographical range. There are species

in Europe, Asia, Africa, and America. They are distin-

guished by the possession of extraordinary elongated

palpi, which are densely clothed with short hairs, por-

rected horizontally. The antennaj are short and gra-

dually clubbed. The fore wings are strongly angulated

below the tip; and the discoidal cell is closed in all the

wings by a very slender vein. The fore legs are short;

in the male they are brush-like and have tarsi desti-

tute of joints; in the females they are of the ordinary

shape.

The caterpillar points out a degree of affinity which

this so-called family possesses with the Pieridce. It is

cylindrical, not spined, and slightly pubescent. It is

very delicately shagreened, and has pale longitudinal

stripes on the sides, very closely resembling those of

the Pieridte. The chrysalis, however, differs much,

being short, not angulated, and suspended by the tail.

Family—ERYCINID^.

This is a very extensive family of small butterflies,

of which there is but one British, indeed European

representative—the little Fritillary-like " Duke of Bur-

gundy," as Ncmcobius Lucina has been called.

In this family the perfect insect has only four legs

adapted for walking. The larva is short, and shaped

like a wood louse. Plate 9, fig. 7, represents the

Calydna Calamysa. The figure is copied froni Jlr.

Hewitson's "Exotic Butterflies." South America is

the metropolis of this group; some of these— parti-

cularly the long-tailed groups—have a brilliancy of

colouring not exceeded by the species of any other

family of butterflies.

Family—LYCjENID^.

This is an extensive family of butterflies, the represen-

tatives of which in this countiy are commonly called

"Blues," "Coppers," and "Hair-streaks," from the pre-

valent coloration or markings. The following are the

characters of the family. The head is moderate-

sized, and has often a small tuft of hairs at the base

of the antenuje ; the eyes are often hairy; the antenuK

are generally shorter than half the length of the costa

of the fore wings, are often ringed with white, and

terminated by an elongated distinct club ; the labial

palpi are rather elongated, the terminal joint is slender,

horizontal, and nearly naked : the wings are often

marked beneath with ocellated spots, as in our "Blues,"

which derive their generic name Pobjommatus, oi'

Many-eyed, from this style of marking. The fore

wings have two or three branches only to the post-

costal vein. The discoidal cell is generally narrow,

owing to the distance between the costal and post-

costal veins ; the wings close over the back when at rest.

The hind wings have the outer margin often produced

into one or more slender tails near the anal angle.

The anal margin scarcely forms a groove for the recep-

tion of the abdomen. The discoidal cell is closed

by very slender disco-cellular veins. There are twelve

British species of Chrysophanus and Pobjommatus.

The most distinguishing character of the family lies

in the fore legs, which are evidently smaller in jiropor-

tion than the rest, and nearly alike in size and shape in

the two sexes ; they are not brush-like in the males,

but are furnished with a long jointless tarsus, having

several curved booklets at the tip distinct from the

ungues. The fore legs of the females have the tarsus

jointed like the hind legs. The hind legs are slender

and scaly. The hind tibia has only one pair of spurs,

which are sometimes very small.

The caterpillar is short, broad, flattened, usually

naked, and more or less closely resembling a wood-louse

;

hence their name Onisciform. The head is very small.

The body is occasionally covered with fine hairs, or has

the surface wrinkled.

The ehrysallis is short, thick, and blunt at each end,

attached by the tail, and is girt by a silken thread across

the middle of the body.

In the British islands we have five species of the

genua Thecla. Collectors call them Hair-streaks. The

female is sometimes more brightly coloured than the

male. Thus in the Thecla Quercus or Purple Hair-

streak, the female has a rich purplish blotch on the

wings. This species is common in the south of Eng-

land on oaks in July.

The Thecla W. album, so called from the white W-
like streak on the anal angle on the under side of the

lower wings, is occasionally found in great numbers in

this country.

The Thecla Ruhi or Green Hair-streak, is met with

in Jlay, flying about birch bushes. The larva feeds

on the bramble, from whose generic name {Rubus) the

insect derives its name; it feeds also on papilionaceous

plants.

Family—HESPERIDiE {Skippers).

This is a very extensive family of butterflies. Most

of them are small, or of moderate size, of obscure

colours, and often with transparent spots on the wings.
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Id their flight they are very rapid, the eye being

scarcely able to follow their movements. They are

foud of the hottest sunshine, and in rapidity of wing

they rival the Hawk-moths. Our English collectors

have given them the name of " Skippers," from their

peculiar flitting movements. The caterpillars are of

moderate length, cylindrical, fleshy, and not spined.

They have a large head and a narrow neck, and gene-

rally live in roUed-up leaves ; hence Dr. Boisdiival has

given the name of Involuti to the division which con-

tains them. The chrysalis is entire, and is generally

without angular prominences. It is attached by the tail,

and is girt round the middle, being, however, sometimes

inclosed in a slight silken cocoon among the rolled

leaves.

Tlie chief character of the family consists in the

middle legs having a pair of spurs in the middle of

the hind tibiai, a character not met with in other

butterflies.

Mr. Westwood gives the following as the characters

of the family .—The head ia often very broad, and has

generally a tuft of hairs at the base of the antennse,

which are wide apart and often terminated by a thick

club or a strong-curved hook. The eyes are large and

very prominent. The labial palpi are short and broad,

and closely compressed against the face; they are

densely covered with scales, and the terminal joint is

often very minute, scaleless, and conical. The spiral

tongue is very long. The forewings have always four

branches to tlio postcostal vein ; all rising before the

extremity of the discoidal cell. The hind wings have

the anal portion of the outer margin often produced

into a lobe or tail. The fore legs are perfect ; the tibiae

are short, and have generally a horny flattened spur

on the inside beyond the middle, which is generally

concealed by long hairs. The peculiar spurs on the

intermediate legs have been previously noticed. The
hind legs have generally a pair of spurs below the

middle and another pair at the tip. The tarsi are long,

and have rows of short spines beneath ; the claws are

much bent, are broad at the base, and have a deep

notch in the middle.

H E T E R C E R A.

In this great section of the Lepidopitera are placed afl

those species in which the antenns is never terminated

in a club, as in the preceding group, the Butterflies. In

the species composing this group, the antennse are fili-

form, fusiform, or setaceous ; the males in many species

having them beautifully pectinated. There are not less

than nineteen hundred British species known, and the

nimiber of exotic species is probably equal to that of

any group in the entire order of insects. Interesting

as it would undoubtedly be to dwell upon these insects

in the same detailed manner in which those composing

the preceding orders have been treated, we are com-

pelled, by want of space and other circumstances, to

give a very brief account of the Moths, which comprise

the group Hetcroccra.

Family—SPUINGID.E.

These insects are the most robust and powerful of the

whole group. They are known in this country as the

Hawk-moths. The tongue in many species is very long,

being adapted for reaching the bottom of the longest-

tubed flowers. They are called Sphingida; from the cir-

cumstance of their larva assuming a position, when

alarmed, resembling the figure of the emblematic Egyp-

tian sphinx. Many of the species only take wing in

the evening, about twilight; others fly by day, as does

the Humming-bird Hawk-moth— so called from its

flight and its mode of hovering on the wing, after the

manner of the Humming-bird, whilst it quaffs the nectar

of flowers.

The Sphinx convolvuU takes wing in the evening,

not flying, but darting hke a flash of lightning from

flower to flower ; its tongue, which is longer than its

body, reaching to the bottom of the longest-tubed flower.

One of the best known and most universally distri-

buted species of Sphingidte is Acheronlia atropos (the

Death's-head moth), so called from the pale skull-

shapcd spot on its thorax, which has caused its ap-

pearance to be regarded with dread by the superstitious.

This moth sometimes commits depredations on the

stores of the Hive bee, a fact well known to apiarians.

All the species of this family are beautiful insects,

being, as it were, painted in the richest and most

harmonious colours. Some of the British species

are of great rarity, as S. Pinastri and Deilephila

Euphorhicc.

Family—^GEEID^.

The family .iEgerid^e contains the moths known as

Clear-wings.

Fig. 160.

Ciiethocaniim processiouca.
a mule; h fcuiale.

Larva of ZiHiizei'a

.^sculi.

Family—BOMBYCID^.

The family BombycidjE contains the silk-producing

species ; the best known, and that which produces the



BOMBTCID*.- -ISSECTS.- -NOCTUIP.E. 203

most valuable kind, being the Boinbyx mori, the com-

mon silk-worm being the larva of that species. Many

other moths belonging to this family are silk-producers,

particularly those belonging to the genus Attacus. To

this genus belong some of the largest moths, popularly

known as Atlas moths, and one of these is now being

domesticated in Algeria and Brazil in the same way as

the common silk-worm. This species is the Attacus

Cynthia. It feeds on the castor-oil plant.

The " Procession moth " is worthy of notice, cramped

as we are for space. It is a common species in Ger-

many [Cnelhocampa processimiea). On its larva the

fine beetle, Colosonia sycophanfa, feeds. Fig. 160

shows the male and female. To this family also belongs

the great Goat-moth, so destructive to willow and elm

trees. Zeuzera ^sculi is also a destructive insect in

the larva state to elm, horse-chestnut, pear, and apple

trees. Fig. 101 shows the larva.

Fig. 161 a.

Some of the Australian case-makers are of a large

size. In fig. 103 is represented the case formed by

the larva of Oiketicus Saundersii. Tlie case is grey, of a

Fig. 163.

Social larvffiof (Eriogasterl.inestris)tlie Processionary motU feeding
on the lime tree.

Fig. 101 a, represents the gregarious larvae of

Eriogaster lajiestris (the small Eggar) inhaliiting a

general nest, which (Ley occasionally enlarge, and from

which they issue at night iu search of food.

F.wiiLY—PSYCHID7E.

These are case-making moths. The females are

wingless, the legs, antennee, and organs of the mouth,

being almost entirely obliterated. A few small species

are found in this country. One, Oiketicus niyricans,

occurs in the New Forest. We give a figure of the

cases constructed by this insect in its larva state

—

Fig. 102, p. 2G4. They are found attached to the

l.eath and gorse in May, when the moth appears.

silky texture, and strengthened

or protected by the addition of

pieces of stick. At the lower

end is a flexible aperture,

through which the excrement

is discharged. Through a tube

at the upper end the larva

comes out to feed. These

cases are attached to various

shrubs. Similar cases are found

in South Africa.

The generations of the female

Psychidse have been observed

to succeed each other, without

the production of or access to

the winged male, through seven

successive years.—(SeeSiebold

on Parthenogenesis.) Want of

space will not allow of further

reference to the genera of this

family.

F.\5nLY-N0CTUID^.

This is the most extensive of

all the families of Lepidoptera,

and to it belongs the bulk of

the night-flying moths, and

they are consequently aptly

named Noctuidce. In this

country alone upwards of three

hundred species are found.

The prevailing colours of our

indigenous species are sombre,

brown, black, grey, or those

intermixed occasionally with

ihill reds. Some of the exotic

species are much more highly

coloured. In this family the

body is robust ; the antennre

are usually simple; the fore

wings are narrow, under wliich

the hind pair are folded in re-

pose; the larvse are usually

Larva oioiitcticiis Saundersii naked, have sixteen legs, and
*" '^''^*'

undergo tlioir transformation

nrjder ground. To this fa-

mily belongs the common Yellow Undcrwing(r/v}Vja'na

Xiroimha), so frequent in gardens, in strawberry beds.
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&c. Some species are, however, very local, as Ayrotis

lanigera from the Isle of Wight, N. Ashworthii from

Fig, 162.

Cases of larva of Oiketicus nigricans.

North Wales, and others wc have no space to enu-

merate.

Family- PYRALID^.

An extensive familj', if we include tlie exotic species,

but of very moderate extent
f'K-i«- in this country. Fig. 1G4

sliows a remarkable species

(Sarrothrijms C7-ibra!is). It

r/ has been named " Four-foot

-/ moth" from its curiously

hairy fore legs, a magnified

figure of which is given

beneath the moth.

A species of this family

indigenous to Jamaica (^Dia-

treca sacchari) is very in-

iirious to the sugar cane.

It is a pale -yellow dotted

moth. Its larva destroys

whole acres of cane in dry

iSarrotbripus criijraiis. seasons, by boHng into the

stems of the canes.

Family—TORTRICIDiE.

So called from the habit the caterpillars have of

twisting up leaves so as to conceal themselves. On
Plate 10, fig. 10, a species is figured {Earls chlorana).

There are nearly three hundred species in this country.

They are usually small dull-coloured moths, and when

at rest somewhat resemble a bell in shape. A species

of this family {Carpocaxisa pomonetta), the Apple moth,

is one of the most destructive enemies to the apple

crop. The eggs are laid in the newly-formed fruit,

witliin which the larva feeds, and all that are tlius

attacked fall prematurely to the ground. Fig. 1C5

Carpocapsa pomonella.

represents, a, the larva of Carpocapsa p>omonella ; b,

the pupa ; c, the perfect insect ; (/, the section of an

apple, showing the track by whicli the larva escapes

when full fed, previous to burying itself in the ground

to undergo its subsequent changes. The plum, apricot,

and other fruit trees, sufl'er from the attacks (jf species

belonging to this family.

Family—GEOMETRID^.

This family is equally extensive with the Noduidce,

but in this country probably not quite so numerous.

Tlie caterpillars are called loopers, or geometricians^

whence the family name. They are rather slender-

bodied, but their wings are ample. Their larvse have

only ten legs. Their mode of progression is very

peculiar ; having no legs in the middle of the body,

they attach themselves firmly witli their fore legs, and

then bring up their hind legs close to them, thus

curving or looping the body in the form of the Greek

letter n. The caterpillars feed on the leaves of various

plants, and, when disturbed, drop down swinging by

a thread, up which, when their alarm is past, they

remount. In some few species the females are quite,

or nearly destitute of wings, and would never be taken

for moths by non-entomological persons. Some species

do great damage to fruit trees ; others to forest timber,

as Bupalus piniarius to pine trees.
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MICRO-LEPIDOPTERA.

This division contains an immense host of minute

Social larvffi of Hyponomeuta padella feeding on the apple tree.

moths, upwards of six hundred species being British.

They frequently swarm to an extent that renders their

appearance quite a pest, from the great mischief they
cause, particularly to woollen goods—cloth, carpets, furs,

&o. Tinea pellionella feeds on old clothes, in tlie larva

state. Tinea hisellicUa is very destructive to furs of all

sorts. It also attacks skins, and is a great pest in

zoological collections. Tinea iapetzella, the Tapestry
moth, is a most terrible pest in houses, attacking any
kind of woollen fabric, as does also Tinea sarcitella.

The larva of Tinea granella is very destructive in

granaries, committing great havoc on grain, upon which
they feed, and fasten it together with their silken web,
covering it sometimes as it were with a sheet. Many of

the species of this family are perfect gems, such as

Gelechia Uttorella, and several other species of that

beautiful genus. The larvae of some of these insects

frequently prove very injurious to trees. The Chry-
soclisla Linneella, in the larva state, feeds under the

bark of lime trees, and commits great damage. The
genus Lithocolletes contains a perfect assemblage of

insect gems. They mine the leaves of trees, shrubs,

and plants, in their larva state, a single leaf furnishing

all the food they require ; but their numbers often

render their depredations serious.

Fig. 165 a, represents the Iarv» of Hyponumeida
padella feeding on the apple tree, under a common
web. These fruit trees are frequently entirely defoliated

by them.

The following are the families contained in this

division of the Lepidoptera :

—

1. Exapatidm; 2. Tineidije; 3. Byponomeutidce ; 4. PluteUid(s ;

5. Gelechidie ; 6. GJyphlpiei^gidiV ; 1 . Arf)ijreslhidiE ; %. Graci-

liiruda; 9. CoJeophoridm ; 10. EiachistidtB ; W. LithocollttiditB;

12. Lyonetidce; 13. NepticuHdcE,

Order IL—RHYNCHOTA.

The insects of this order, generally named Hemiptera,

are called Rhynchota by Fabricius, from the straight

beak which they have on the under side of the head.

There are two sections, named Hemiptera and Homop-
tera, though writers have named the former Hemiptera

Heteroptera, and the latter Hemiptei'a Homopiera,

Sub-order—HEMIPTERA.

The sub-order He.miptera contains a very large

number of insects, nearly all of which emit a pecu-

liarly disagreeable odour. Hahn, Hope, Bnrmeister,

Amyot and Serville, Dobrn, Stahl, Dallas, and others,

have specially signalized themselves by their attention

in modern times to this order.

I give Mr. Westwood's arrangement of the families

of Hemiptera :

—

Sect. I. Hydrocorisa.

Family 1. Notanectidoe ; 2. Nepidce.

Sect. II. Aukocorisa.

Family 1. Gtilr/ulidce; 2. Acanthiidce; 3. Hydrometridts ; 4.

Keduviidie; 5. Cimicidce; 6. TingidcB ; 7. CapsidcB ; 8.

Lygaidm; 9. Coreidtej 10. ScutdleridfB.

VQI~ II.

Families—SCUTELLERID^?; and PENTA-
TOMID^.

The first family is named Shield-bug, from the enor-

mously developed scutellura—a part of the insect gene-

rally of large size, also, in the Pentatomidse.

Many of the exotic species of Scutellera are most

brilliant when alive ; and by immersing tlie dried,

faded specimens a sufficient time in alcohol, much of

their pristine beauty may be regained. Well is the

genus Callidea called beautiful. On Plate 8, fig. 3,

is figured the red and black striped European Tetyra

nigrolineata.

Fig. 1G6, a, is tliat of Cheerocydnus fovcolatus, with

a remarkably broad head and abbreviated body. The
2 L
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leg magnified is the tore leg. The other figure, 6, shows

the liead, one of the antenna;, and a part of the thorax.

The first volume of Mr. Dallas's admirable catalogue

Fig. IOC.

ChBei'ocytlniis foveolatus.

of the Hemiptora in the British Museum contains

descriptions of these two families, with many outline

figures of the genera.

Families—COREIDiE and hYGJEWM.

Fig. 1G7 represents the Derepleryx Grayii, from the

mountains of India.

One of the handsomest species of the family is the

Diactor folincea, a large beautiful fellow, with green

elytra and thorax, the thorax lineated with yellow.

Its hind legs have tlie tibiaj curiously dilated, and they

are coloured with red and yellow. Should it fall into

water its Hat legs enable it to lloat. It is a common
species in Brazil.

Fig. 167

Di;lX'i»tei-yx Grayii,

Plate 8, fig. 2, shows the pretty red and black

Lyijnus punctum, with the white dot on tlie end of its

hi'melylron. Fig. 5 of that plate shows the pretty

slender licrytus iipuJar'ms.

The learned. Swedish naturalist S|iarrman, a pupil of

Linn;eus, visited Soutli Africa and discovered many new
and curious subjects both in the animal and vegetable

liirigdoms. Among the former was a curious member
of this family.* He relates that on one of his excur-

sions at the Cape, as he was seeking shelter from the

sultry sun under the branches of a large shrub, ho

* Cimox paradoxus of Sp^rrman—Phyllomorplta pavadoxa of
modern authors.

observed this insect. It attracted his notice by falling

from the branch ; at first he took it for a little pale

crumpled leallet. Great was his surprise to find a

curious live insect creeping on the ground, like a

small piece of withered leaf with its edges turned up

and gnawed by caterpillars, while it was closely stuck

over with prickles. The insect has been frequently

found since Sparrman's time, and is now, with others of

its congeners, well known to them under" the name of

Phillomorpha (Leaf-shape). It is of a tawny yellow hue,

varied with dilTerent shades of brown and red, and

is not quite half an inch in length. Two species of the

genus have been met with in Southern Europe. On
Plate 8, fig. 4, is figured the Pltyllomorpha paradoxa,

or Syromastes paradoxus, as it is named on the plate.

Families—CIMICID^ and TINGID.ffi.

The Bed-bug (Cimex lecltdarhtu) was formerly a rare

insect in this country. Old MouU'et mentions, that in

1503 two ladies were thrown into a state of great alarm

by the appearance of bug-bites upon them ; till their

physician, who was a naturalist, explained to them the

insect cause of their being spotted, they were afraid

that tliey had the symptoms of the plague ! Their fears

were turned into laughter when they saw the little flat-

toned insects, whose nocturnal attacks had marked

them. Kirby and Spence tell us that their original

name in English was Chinche or Wall-louse. The
name Bug was not applied to them till after Joha
Kay wrote. It is a Celtic word signifying a ghost or

goblin, and was given to them most probably because

they were considered as " terrors by night."* They
are diliicult of eradication when they get into houses.

On Plate 8, fig. 1 , is figured the Diclymiota or Tinr/is

vinarum. Some of the Tingidte, if on a larger scale,

would arrest the attention of any one by their exquisite

beauty.

The Cax>si and PliytocorU group are very numerous.

Family—KEDUVIIDiE.

A large and important family.

The lieduvtus personatus derives its name of per-

sonalus, i.e., " the masked," from the insect in its larva

and pupa states being covered with dirt, even on the

legs and antenna;, so as to alter its appearance. This

dirt consists of the dust, fragments of wool or cotton,

and such matters as fly about rooms. It is preda-

ceous, and is glad to make a meal of that much hated

relation the bed-bug. It is not an uncommon British

species.

The forms of Reduviidaj are most various. But to

Eulyes Pelalocheirus, &c., wo can only refer. Bishop

riel)er was evidently much annoyed by Hemiptera in

the East. He says :

—

'One of the greatest plagues we have as yet met with

in this journey is that of the winged bugs. In shape,

size, and scent, with the additional faculty of flying,

they resemble tho odoriferous genus too well-known in

England. They came out in hundreds and thousands

* In some of tho old versions of the Bible Ps. xci. 5 is traus

lated, "Thou shalt not need to fear any bugs by night."
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from every bush and every heap of ruins, and so filled

our cabins as to be scarcely endurable . . The mighty

army settled on the wet paint of the ceiling, and remained

there black and stinking until the ants devoured them.

These last swarm in my presence; they have eateu up no

inconsiderable portion of my provisions, and have taken,

I trust to their benefit, a whole box of blue pills; but

as they do their best to clear it of all other vermin, I

cannot hut look on them with some degree of favour."*

Family—NEPID^E.

The insects of this family are pre-eminently carni-

vorous, if that title can be given to tlie larvae of water

insects, and to small fish and reptiles. The largest

species of the group belongs to the genus Belos-

toma, from Brazil. The antennie are very short, and

have four joints ; the terminal three being more or less

branched, while the tarsi are two-jointed. It is re-

stricted to the warmer parts of the world, is aquatic,

and eminently rapacious. Dr. Leidy describes another

genus, under the name of Perthnstoma. The beak is

short, strong, and pointed, and the bite is exceedingly

venomous to the smaller animals;

The insects are found in lakes, ponds, ditches, or

tranquil waters, where they reign undisputed monarchs

over insects and small fry. Mollusca, the smaller Crus-

tacea, and even small frogs and fish, become an easy

prey to them.

The insects of these genera quit the water when it

is nearly dried up, or is depopulated through their

voracious appetite.

The female of Perthostoma, according to Leidy, car-

ries about one hundred and thirty eggs on her back

until the larvae are nearlj' in a condition to make their

escape. When the ova have aiTived at maturity, the

insect casts the mass from her back, when they lie at

the bottom of the water until the young burst from

their confinement.

Plate 8, fig. 9, represents the Naucoris cimkoides,

a British species. There are three British species.

The genus Ranatra is long and filiform; Nepa, or the

Water-scorpion, is broad and fiat, and lias two long

anal setse.

Family—NOTONECTIDjE ( Water-boatmen).

These insects are true swimmers ; their hind legs

are greatly elongated, and edged with strong hairs.

close together, and forming a blade, as it were, to the

oar-like propelling leg.

Plate 8, fig. 6, exliibits the curious Notonecta

glauca, or Water-boatman. The name Notonecta, or

swimmer on the back, alludes to the habit of the in-

sects which swim in this way. Their beak is sharp;

they prick very severely with it. There are thirteen

or fourteen species of this family, in four genera
;

Corixa (separated with Sigara by some authors and
placed in a family apart under the name Corixidce)

Plea, and Notonecta.

A strange use is made in Mexico of the eggs of

some of the aquatic Hemiptera. The natives of

Mexico cultivate a species of sedge called " toule,"

on which the aquatic insects deposit their eggs, the

place being one of those great marshy lakes called the

Lagune of Clialco. These sedges are collected into

bundles and floated on the water, where the insects

are attracted to tbom as places on which to deposit

their eggs. The bundles lie for about a month in the

lake, when they are removed from the water and dried.

The myriads of eggs are beaten from them into a large

cloth. These eggs are cleared, and sifted, and put

into sacks, and sold to the people, who make of them

a kind of cake or biscuit, which they call "hautle."

It is described by M. Craveri as being tolerably good,

but somewhat fishy in flavour, and with an acid taint.

The bundles of sedge are again put into the lake, and

a fresh supply of eggs obtained. The insects which

deposit these eggs are chiefly two species of Corixa

;

one of them being new, he names it Corixa femorata

;

the other was described by Say, the American entomo-

logist, in 1831, under the name of Corixa mcrcenaria.

Family—GALGULID^.

A very curious group of insects; rough on the njiper

side; and with a broad transverse head, and pedun-

culated eyes. There is no British representative of the

family.

Family—HYDEOMETPvID.E.

Who has not watched them speeding by fits and starts,

like skaters on ice, across the surface of our quiet waters—" fearless walkers," as Hugh INIiller observes, " that

with true faith in the integrity of the implanted instinct

never made shipwreck in the eddy or sank in the pool."

On Plate 8, figs. 7 and 8, the Gerris lacuslris and

Hydrometra stugnorum ai'e figured.

Sub-order—IIOMOPTERA.

This is a very extensive set of insects, in which the

upper and lower wings are generally homogeneous. The
antennae are in most of them very short and bristly.

List of families and genera of British Homoptera :

—

Sect. 1.

—

Trimeea. Three -jointed tarsi.

F.imily 1.— Cicadidte. Cicada 1.

Family 2.

—

hulgoridce. Ps&idophana 1; Issus\\ Cixtus 21;
Asiraca 4; Ddphax 19.

• Bishop Helier's Indian Joinnal, vol. i. p. 72. Murray, 1849.

Family 3.

—

Cercopidw. Smiliu 1 ; Cenlroliis 1 ; Ledra I
;

Eupellx 1 ; Paropia 2 ; Ulopa 3 ; Cercopis 1 ; Aphro-

phura 2; Phjela 5; Aaicephalits 11; Aphrodes il

;

I'hrynomorphus 1 ; Eiiacanthus 7 ;
Ti/pliloci/ba 30

;

Batracomorplms 1 ; PentUmia 1 ; AtjuUia 4 ; Idioce-

rus 5 ; Macropsis 1 ; Oncopsis 1 ; Jassus 1.

Sect. 2.

—

Dimeba. Two-jointed tarsi.

F:\mUy I.—Psi/!l!dai. Psi/fia 27 \
LwUla 1 ; Livia 1.

Family 2.

—

Aphida. Aphis 21; Lnchnus 35; Atheroides 2 \

'
Eriosoma 11 ; Adelycs 22; Brysocrypta 1 ; Phylloxera

1 ; T/ielaxes 3—in all, ninety-six species. In Mr.
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Walker's list, two hundred and fifty-eight species are
recorded.

Family 3.

—

Alei/rodidm. Aleyrodes 2—Walker gives 6.

Skct. 3.—MoNOMERA. One-jointed tarsi.

Family Coccidm. Dorthesia 6 ; Aspidiatus 3 ; Cocc!is—Walker
gives 22 species.

Family—CICADID^.

A very extensive family of insects, generally

with Iiroad head and clear wings, the males of

which have a drum with which the remarkable
noise is produced. A species of Cicada found

in the United States, has acquired celebrity, and
its name, Cicada sqjtemdecim, from each brood
requiring the interval of seventeen years for com-
ing into its winged state. Dr. Fitch remarks, "The
unusual length of time which it requires for completing

its growth, and the perfect regularity with which every

generation, numbering many millions of individuals,

attains maturity so as to come forth at the end of

seventeen years—the entire brood hatching within a

few days' time—has caused this more than any other

American insect to be noted throughout the world.

The insect dwells entirely in timber land. They were
noticed as long ago as 1715. The perfect insect

deposits its -eggs in many different kinds of trees,

yet appearing to prefer those which have the twigs

thick and robust. The eggs are white ; the young
when hatched have six legs, of which the front pair is

by far the largest, and armed on the under side with

strong spines. It drops from the tree and buries itself

in the ground by means of its fore legs, which are well

adapted for digging. The pupa comes out of the

ground in the night; "the warmth and dryness of the

air by day would doubtless cause its outer shell-like

case to become stiff and crack open prematurely." It

fixes itself securely by its feet, its thin covering cracks

open in front on the back, and out crawls the large

black, four-winged fly, with orange-coloured nerves

and red eyes.

Cystisoma Saundersii, witli its puffed-up body like

•1 Pmumora among the Orthoptera, is a strange Aiis-

tralian form.

Tcttir/aretd tomentosa, described by the writer, has
a small head and a strange rounded thorax ; it is

Australian.

The CicadK and their noise, or " music," are often

referred to by Virgil and Anacreon, and other Greek
and Latin poets.

FAnriLY—FULGORID^ (Lantern-flies).

Madame Jlerian was the first who stated that the

great South American Lantern-fly {Fidgora hiternaria)

was luminous. Modern travellers have not been able

to detect this luminosity ; but it may nevertheless exist

at times and in certain states of the atmosphere. I

have asked Mr. Bowring of Hong Kong about the

Chinese species, and he told me he had never seen any
luminosity in the Hotiniis candelariits (Plate 8, fig. 14,

Fidfjora ca7ulelaria). Fig. 1C8 is that of Fidgora
latcrnaria.

The Fulgoras are a curious group. Some aie really

most lovely, such as the Ce3'loneBe Hotinus maculattis,

dark, grizzled with flowery spots, dusted on its prettily

Fig. 1C8

Fulgora lateniaria.

veined upper wings; the lower wings are black, the base

of a beautiful bluish-green.

Of the African species there is Pyrops nobilis, grey

and ochraceous, with white wings ; upper wings and

head thicldy dotted with black.

Phrictiis serratus from South America, with his saw-

like beak, is a strangely-coloured Lantern-fly.

Among the FulgoridiE, but without the projecting

forehead, may be mentioned the very beautiful genus

Aphama. They are chiefly from the East.

The LystrcE have broader beads (Plate 8, fig 12,

Lystra pidvcrulentu). They are chiefly from South

America.

The Plienax auricoma has the head and end of the

abdomen covered with great patches of a yellowish-

coloured waxy matter.

The species of Pseciloptera {Flaia and Pochazid) are

most curious. The wax of some of the Flatse is col-

lected, particularly in China and the East Indies,

where it is manufactured into candles.

The Delpliax saccharioora of Westwood is most

destructive to the sugar cane in the West Indies.

Eurymela is a pretty, broad-headed, Australian

genus ; some of the species are deep brown, with white

spots.

Ancyra is a curious genus described by the writer;

the species Ancyra appendicnlata (Plate 8, fig. 10),

is so named from the curious little appendages to the

wings. It is a native of the coast of the Gulf of Martaban.

Achilns is a genus of Australian Homoptera described

by Kirby. The species (figTired Plate 8, fig. 11) is of a

reddish Vermillion hue.

There are about thirty species of the great group in

the British islands ; they are included in the families

Pscudophanida: and DelphacidcB.
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Family—CERCOPID^.

In this very extensive family the antennas are three-

jointed ; the head has two ocelli. If strange variety

of form, in fact if the most outrfe and bizarre shapes, be

the object of admiration, this family will supply ample

material. Plate 8, fig. 15, shows the Membracis

Fig. 169. Fig. 170.

Bocyiliiira gl'jbulare. CEda iiiflata.

foliacea, one of the group, with its curious flattened

knife-like expansion of form. There are many fine

and prettily-marked species. The genera Hderonotus

Cenirotus and others are full of the most strange

forma. Fig. 1G9 shows a Brazilian insect named
Bocydium glohulare, with a series of pretty round

balls, attached by a common pedicel to the thorax.

Mr. Miers told me he found it once abundant. Some
have curiously inflated appendages over them, quite

concealing the rest of the insect. These, too, are Bra-

zilian. Fig. 170 shows a marked and beautiful species

of (JSda, a very singular genus. It is named CEda

inflata.

We now come to Cercopidce proper. These and

the Tdtigonm, a very extensive, beautifully coloured

set of long, rather parallel insects, abound in South

America and in Asia. The Cercopis and the allied

genera are largish insects, strongly and broadly marked.

We have but one small species in this country. Our
little species of Typhlocyba, Evacantlms, and Jassus

are extremely beautiful little creatures.

Of the common Frog-hopper(^/;/(ro^7(ora<S^)wrearia),

in our little town gardens, how often are we annoyed

to see our plants infested by the larva, which carries on

its depredations on their juices, concealed by an enve-

lope of white froth closely resembling saliva I The
insect has derived its name of Frog-spittle from this

frothy exudation, which is secreted by peculiar organs

in the tail of the larva. This exudation protects from
the heat of the sun the soft body of the larva, which
but for this would soon shrivel up ; and also conceals

it from birds and many insects which would otherwise

prey upon it. Notwithstanding the concealment, wasps
often get at these larvK and carry them off. Few know
that the little broad-headed brownish-grey jumping
insect, so common on plants, is the frog-spittle insect

in its perfect state. By many these insects are regarded,

along with (he Aphides, as species of the very compre-
hensive though most unscientific genus, vulgarly called
" Blight."

Family—rSYLLID^.

Unlike other Ilomoptcra, these insects and the Aph-
ides have long antennae. They are very destructive to

plants, diverting the sap. The box of our gardens is

often much injured by the Psylla Buxi, w-hile the

Psylla Pyri, and a Chcrnies found on the apple, de-

stroy the young shoots and leaves of the pear and
apple. Many of these insects in their larva state, are

covered with a cottony secretion.

Leuckhart,* in his work on the •' Alternation of

Generations," has proved that a spontaneous evolution

of eggs takes place in the Coccidse. He ascertained

that all the individuals of the wingless generation of

the genus Chermes, or Bark-lice, were of the female

sex, and that they laid eggs capable of evolution with-

out the intercourse of males.

The common Fir-louse (^Chermes bietis) passes the

winter in the wingless state, in the form of a plump in-

sect not larger than a grain of sand, under the covering

of a woolly coat, at the base of the scaly young buds

of the fir. Leuckhart has convinced himself that the

reproduction of the Fir-lice takes place in both genera-

tions by a parthenogenetic process, by the spontaneous

development of the eggs. Leuckhart, who examined

fully two hundred of the Chermes, never met with a

male among them; he has no doubt that the Fir- lice

generally propagate without males. He leaves it unde-

cided whether males are entirely wanting, or whether

they merely make their appearance from time to time,

under certain favourable circumstances, and then fecun-

date the females
;

yet, he adds, " It almost appears to

me as if certain anatomical conditions rendered the

first supposition to a certain extent credible."

Fajiily—APHID..E (Plant-lice)

.

The Aphides are perhaps the greatest enemies of

the vegetable world, and, like the locusts, they have

been known to swarm at times in such myriads as to

darken the air. We might here quot^ from the writ-

ings of Kaltenbach and Professor Huxley, who have

recently paid considerable attention to their history,

and who bear out Reaumur's assertions of the infinite

and almost incredible powers of multiplication pos-

sessed by these feeble-looking Plant-lice. That author

calculates that a single Aphis may in five generations

be the progenitor of 5,904,900,000 descendants; and
he believes that in a single year there may be twenty

generations. Kirby and Spence show that the Aphides

which attack wheat, oats, and barley, seldom multiply

so fast as to prove very injurious to these cereal plants.

The species of Aphis which attack pulse spread so

rapidly, and cover the plants so completely, that the

crops of pease and beans are often greatly injured, and

sometimes even destroyed by them. These writers

state that this was particularly the case with the crop of

pease in 1810. In that year the produce did liltle more

than equal the seed sown, and many farmers turned

their pigs into the fields. This failure was univerBS.

* See Dnllas' Translation of Paper by Leuckhart, in Aunals
of Natural History, p. 321 ; 1859.
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over the kingdom ; so that a supply could not be

obtained for the navy.

Plate 8, figs. 16 and 17, shows the Aphis rosa; ; the

former figure represents the male, the latter the female

of that species ; the figures, of course, are very highly

magnified.

Eriosoma.—This genus, so called by Loach from its

seemingly vfoolly body, has no tubercles at the end of

the body for the secretion of honey-dew. The antennie

are short and the fore wings have simple oblique dis-

coidal nerves.

To this genus belongs the Ap/iis lanata or A. lani-

gera of authors, which is so destructive to the stems of

apple trees. Mr. Ktiapp has given a most excellent

account of this insect* as observed in one of the western

English counties. Ho says—"Our apple trees here

are greatly injured, and some annually destroyed, by

the agency of what seems to be a very feeble insect.

We call it, from habit or from unassigned cause, the

' American blight,' this noxious creature being known
in some orchards by the more significant name of white

blight.' In the spring of the year a slight hoariness is

observed upon the branches of certain species of our

orchard fruit. As the season advances this hoariness

increases; it becomes cottony, and towards the middle

or the end of summer the under sides of some of the

branches are invested with a thick, downy substance,

so long as at times to be sensibly agitated by the air.

This substance on close examination is found to conceal

a great number of small wingless ci'eatures, busily

engaged in sucking the juice of the tree. This they

effect by means of a beak ending in a fine bristle. This

is insinuated into the bark and the sappy part of the

wood, and through it the creature extracts, as through

a syringe, the sweet liquor that forms as it were the

life-blood of the branch. This long bristle is not to

be seen in every specimen. In those possessing it, it

is of difi'erent lengths, and is usually kept closely con-

cealed under the breast. In the younger specimens it

may be seen protruding like a fine termination to the

anus ; hut as the bodies lengthen, the bristle is soon

concealed from view."

Mr. Knapp continues as follows:—" The alburnum, or

sapwood, being thus wounded, rises up in excrescences

and nodes all over the branch and deforms it; the limb,

deprived of its nutriment, grows sickly ; the leaves turn

yellow, and the part perishes. Branch after branch

is thus assailed, until they aU become leafless, and the

tree dies."

The Eriosoma, not having wings, is dispersed by

means of this downy covering, which is wafted by the

winds in small tufts, so that the creature is conveyed

with it from tree to tree throughout the whole orchard.

In the autumn this substance is generally long, and the

insects being dispersed by the winds and rains which

are then prevalent, try to secrete themselves in any

crannies they can find. There are no data to tell

us when first this noxious insect visited us. America,

Normandy, and the Netherlands have all been sup-

posed to be the sources whence it was derived. Our

climate, at all events, seems to be very favourable to

its increase.

* Journal of a Naturalist, p. 337.

In 1745 Bonnet published his wonderful observa-

tions on the reproduction of the Plant-lice,* and proved

that the mother produced her young when no male

insect was present. " He isolated the young Aphis as

soon as it was hatched. On the eleventh day the Aphis

produced a young one alive; another succeeded, and

another. Every four-and-twenty hours the brood was

increased by three, four, and even ten arrivals. At the

end of twenty-one days ninety-five young ones were

produced from this single Aphis. Carrying further his

observations, Bonnet found that the virgin offspring of

this virgin parent also became parents ! We know
that this reproduction often goes on till the eleventh

generation ; then this process ceases, the last genera-

tion is of perfect insects, with separate sexes, and these

produce ova which next year become the productive

virgins we have just been reading of." The rate of

increase may be conceived by the following calculation.

The Aphis produces each year ten larviparous broods,

and one wdiich is oviparous ; and each generation

averages one hundred individuals.

Generation. Produce.

1st,

2iid,

3rd,

4tli.

5lh,

6lh,

7th,

8th,

9th,

10th,

1, aphis.

100, a hundred.
10,000, ten thousand.

1,000,000, one million.

100,000,000, one hundred millions.

10,000,000,000, ten billions.

1,000,000,000,000, one trillion.

100,000,000,000,000, hundred trillions.

10,000,000,000,000,000, ten quatrillions.

1,000,000,000,000,000,000, one quintillion.

Professor Huxley has made some very curious re-

searches on the reproduction of the Aphides,f in which

lie ascertains that the virgin viviparous aphis produces

its broods of young from unfertilized ova, while the

female ovijiarous aphis produces her j'oung from ova

fertilized by spermatozoa, and that both broods in their

early stages are similar.

On the family Aleykodid^, which is so prolific,

I have neither room nor time to enter.

Family—COCCIDiE.

This family of insects, which contains the well-known

Cochineal, is a most anomalous one. The females are

alwaj's wingless, and in their last state deposit their

eggs and very speedily perish ; their dried up bodies

serving as a cover and protection to the eggs. The

mates of these insects are small fellows, not at all

resembling their females in any particular either of

form or habit. They are active, and have only two

wings developed, which they use by flying about in

the bright sunshine ; the place of the second pair

of wings is supplied by two small projections some-

what like the poisers of flies. But to return to the

females, Mr. Westwood,J speaking of the whole family,

says, that without referring to their singular habits, " we

find some of them on arriving at their last state so far

departing from the typical characters of the winged

insects, as to prove that Ptilota may exist, which in the

imago state are not only wingless, but also footless and

* Insectotheologie, vol. i.

t Proceedings of the Linnrean Societ}', Nov., 1857.

i Arcana Entomologica, vol. i. p. 21.
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antennseless, and in which even all appearance of annu-

lose structure is lost, the creature, in fact, becoming an

inert mass of animal matter; a slender seta arising from

the breast, and thrust into the stem or leaf on which

the animal is fixed, being the only external appendage

to the body." The most famed member of the family

is, however, the Cochineal {Coccus cacti, the male is

shown in Plate 8, tig. 13), which received its specific

name from the Mexican Cactus cochinilifcr, or Opuntia

cochinilifcra of moderns, being its food plant.

The Cochineal, when first imported, was believed

to be the seed of a plant. The insects are brushed off

the plant with a squirrel's tail and killed by immer-

sion in hot water, and afterwards dried in the sun or by

the heat of a stove, as alluded to above. There are

three harvests a year ; the first is the best, as the

impregnated females alone are taken ; the young
females are also collected in the second harvest ; and

the third harvest is inferior to the other two, as old and

young females, and skins, are collected indiscriminately.

Before the rainy season commences the Mexicans cut

off branches of the Nopal, loaded with infant insects,

which they preserve in their houses; otherwise the

insects would perish in the inclement weather. The
island of Teneriffe annually produces several thousand

bags of cochineal. The editor of the last edition of

Pereira* informs us that in January, 1857, there

were four thousand eight hundred and ninety-one bags

of Honduras cochineal in our warehouses, five hundred

and sixty-seven Mexican, and one thousand four

hundred and one of Teneriffe. To give some idea of

the importance of cochineal as an article of commerce,

the reader may be pleased to know that in the year

1852 the imports and exports of it were respectively

twenty-two thousand and forty-two, and eight thousand

nine himdred and sixty-four hundredweight. Tliere

were also imported in that year fifteen hundredweight

of granilla, a finer kind, and two hundred and seventy-

one hundredweight of the dust.

Gi'eat quantities of cochineal are annually imported

into France from Algeria. There are great nurseries

there of the peculiar cactus on which the insects feed
;

and in one year, 1839, M. Guerin-Meneville tells us

that three hundred and four thousand nine hundred and

ninety -one kilogrammes were imported into France.

The Algerine production is not, however, so valuable

as the Mexican, though the colouring matter is nearly

as pure and strong. The Spaniards have introduced

the cochineal into the Canaries, and the Dutch into

Java, vvith excellent results to their exchequers.

In Teneriffe it is on the Opiintia tuna that the

Coccus feeds. The plant is abundant in Madeira,

where, according to Mr. Johnson, it gives a peculiar

feature to the rocky parts of the landscape. This

writer informs us that the merchants of Funchal are

beginning to turn their attention to the cultivation of

the cochineal insect, in the hope of its ultimately

becoming a remunerative substitute for the vine.

The Pe-la, or insect which produces the insect-wax

of China, is a species of Coccus {Coccus Sinensis), which

was believed to feed on a kind of privet, somewhat

The Elements of Materia Medica and Therapeutics, by
Jonathan Pereira, M.D., vol. ii., part 2, p. 760 : fourth ed., 1857.

brighter in leaf and foliage than the stiffshrub known so

well in every garden and hedgerow by that name. Mr.

Fortune, however—a good authority—says that it feeds

on a species of ash. It is chiefly found in the province

of Sze-tchuen, where the crude material is deposited

by the insects around the branches of the tree on which
they feed, and resembles a white, soft, fibrous, velvety

coating of from one to two-tenths of an inch in thickness.

The late George Newport says—" So complete have

been the ravages of the Coccus of the orange trees, that

one of the Azores, the Island of Fayal, lost its entire pro-

duce from this cause alone. The usual exportation of fruit

from Fayal has been twelve thousand chests annually,

but in 1843 not a single chest was exported. This injury

has already extended to St. Michael's, and is still con-

tinuing; and the inhabitants of the whole of that group

of volcanic islands, depending almost entirely on the

produce of their orange groves, and despairing of re-

trieving their prospects, are fast turning their attention

to the cultivation of other objects of commerce. This

amount of injury to a whole population by a diminutive

and apparently contemptible insect, has been the result

of but three years. The effects of this insect on a single

article of luxury may fairly be adduced to show that

entomological inquiries are deserving of full attention.

The orange trade between this country and the Azores

gives employment to upwards of two hundred sail of

vessels ; and, as I am credibly informed, the orange

trade alone returns to the revenue of this country an

import-duty of more than £50,000 per year.

Coccus Sinensis.—Mr. Westwood has applied this

name to the insect which produces the white insect-wax

of China, an important article very much used by the

Chinese in the manufacture of candles ; as much as

400,000 lbs. are believed to be annually used.

The Bark-louse of the apple tree {Aspidiotus con-

chifoi-mis') frequently docs much damage to the orchard.

It has the foim of a minute scale, resembling a mussel

or oyster shell in shape, and hence its specific name
Conchiformis. This insect adheres close to the bark,

and is found often in prodigious numbers.

Porphyrophora.—Before the discovery of America,

cochineal was obtained in considerable quantities from

Poland. This cochineal was the dried bodies of the

female of another species of the family Coccidte, which

derives its specific name from the country whence it

was exported {Porphyrophora polonica). The female

is roundish, about the size of a cherry stone, and fur-

nished with short legs; she is quite soft, and of a dark

amaranth colour throughout. When dried, the insects

shrivel \\\> into a small size, and are covered with a

bluish mould. The true scarlet colour is produced by

infusion, with the addition of acids ; while the purple

is produced by a solution of potash.

Lecaniuni Coffecc.—This creature does not seem

to have attracted attention till about 1845, when it

began to spread with such rapidity that, in 1847, the

planters became alarmed. It is curious that it was

about the same period that the potato, vine, and olive

began to be affected by di.sease in Europe. This scaly

bug seeks out the softest and most sheltered parts of

the coffee tree, such as the young shoots, the under-

sides of the leaves, and the clusters of berries.
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Okdee— DIPTERA.

An order of two-winged insects, constituting one of

tlie most extensive gronps amongst the Annulosa.

Although, strictly speaking, they are only two winged,

yet they have, as it were, two abortive wings behind

the true pair ; these are commonly called haltcres

or balancers; they are frequently kept in rapid motion,

whilst the true wings are apparently quiescent, and
by this rapidity of motion cause a loud piping noise;

this is particulaily observable in the genus Sericomyia.

Diptera are usually of moderate size, the largest known
being a species of Acanthomera from Mexioo^about
one inch and three-quarters in length; the majority are,

however, small insects.

Individual species are sometimes extremely abundant,

so much so as in some instances to become a plague

and a nuisance. Some of the species may be called

domestic, the house-fly being an example. Flies have

in all ages attracted observation from the numbers in

which they sometimes appear, and in others from the

terror they excite by their well-known power of causing

the most intense annoyance both to man and animals.

One of the plagues of Egypt was a " swarm of flies,"

probably mosquitoes, which came from the banks of

the muddy Nile. Flies have no mandibles (jaws), but

are provided with a proboscis and also several lancet-

like organs. The common gnat {Culex pipiens) has the

parts of the mouth produced into a slender rostrum,

half as long as the insect ; the males have beautiful

plumose antennae. The approach of the gnat is known
by its shrill hum ; but its alighting on the face or other

uncovered part of the skin is so light as not to be easily

perceptible ; it instantly pierces the skin with its fine

lancets; these, it pushes by degrees quite in to their base,

and while the creature imbibes its fill, it apparently

envenoms the wound, which subsequently causes the

most painful irritation. Records of their appearance

in immense hosts in particular localities, even in this

country, are not wanting; thus we are told, that in 1736

they appeared at Salisbury in such hosts as to resemble

columns of smoke ; and in 17G6, in the month of

August, they accumulated in incredible numbers at

Oxford, resembling a black cloud, almost totally inter-

cepting the beams of the sun. Such appearances are

not imcommon in Suffolk and Norfolk, as I have been

informed by residents in those counties ; on such occa-

sions their torment is beyond description terrible.

Neither heat nor cold seems to ali'ect these tormentors

of the human race. In Lapland they swarm in in-

credible hosts during certain periods of the year ; there

is neither rest nor sleep for the inhabitants, indoors or

out, unless the body is smeared with some unguent, such

as grease, tar, or oil. In the eastern part of the world

we well kuow that mosquitoes are a plague by day, and

a " terror by night." Other species, belonging to the

family TipuUda', are well known for the loss occasioned

by their attacks on grain crops. The Cccidomyia tritici

(fig. 171) deposits its eggs in the corolla of the young

wheat plant, in which the larvae are hatched, and by

their ravages frequently cause a considerable loss, if not

an entire destruction of the crop. In North America

the ravages of the grain crops at times spread to an

alarming extent. In Fitch's " Report of the noxious

insects of the state of New York" are detailed accounts

of their ravages; the larvae of several genera are equally

destructive. Species of the genus Chloropa have long

been known seriously to injure crops. Linnaeus men-
tions one, Chlorops Frit, which infests the heads of

barley, causing an annual loss of not less than half a

million of dollars annually in Sweden. The species of

the genus Chlorops have, as the name indicates, green

Fig. 171.

a Cecidomyia tritici. SThe same, natural size. cTlie cocoon of tlie fly.

d Antenna of the ra.ile. e An ear of wheat attacked by it.

/A grain of wheat attacked by it. g The American Chinch—Bug.

eyes, and may be seen frequently on the young heads

of grain crops in the spring ; but we must refer the

reader to the work above alluded to, for a detailed account

of the enormous loss occasioned to the farmer through

the destructive agency of these minute depredators.

No destructive insect belonging to the family Diptera

is better known than the species popularly called Daddy-

long-legs {Tipula oleracca). This species, and some of

its congeners, occasionally prove by their numbers ex-

ceedingly destructive in the larva state by feeding upon

the roots of grass, and thereby doing great mischief;
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they more particularly affect damp meadows, and appear

in the perfect state in the autumn. This is the fly

whose larva is commonly called the grub by farmers.

Species belonging to the fiimily Bombylidaj are amongst

the most interesting of this tribe of insects. Their

appearance is somewhat that of a small Humble-bee
;

they fly with great velocity, and, like hawk-moths or

humming-birds, suspend themselves by a rapid vibra-

tion of their wings, hovering over flowers, and by means

of their long jiroboscis e.xtracting the nectar upon which

they .subsist m their pei-feet condition. The loud hum
which they make whilst thus feeding, gives them a closer

apparent resemblance to the Bombi. The family is for

the most part exotic, some species being extremely

beautiful.

We must briefly refer to these insects in their

annoying or destructive connection with quadwipeds.

Those belonging to the genus Tahamis (see Plate 11,

fig. 9, T. iiiijcr), are well known iu this country under

the name of Breeze-dies from the loud buzzing noise

which they make when on the wing; their approach

strikes with terror whole herds of cattle, which instantly

rush off with headlong speed on hearing the hum of

these relentless tormentors. DilTerent animals are

attacked by different species of flies ; a few may be

briefly enumerated. Fig. 172 gives a representation

of Tabanus buriims, and also a front and lateral view

of the parts of the mouth.

Fig. 172.

Tab,iuiis boviiuis.

The Tuhanns bovimts attacks cattle, piercing their

skins and sucking their blood in such a manner as to

cause great pain ; the larva of this insect lives in the

ground.

THE (ESTP.ID5;, commonly called Bot-flies, attack

various quadruiieds, each species of fly being parasitic

upon a particular animal. Thus the Gad-fly {(Estrus

bovis) attacks oxen; this fly is about the size of a drone-

bee, and not unlike it in colour; the female fastens

herself on the back of the animal, piercing the skin,

and then depositing an egg in the puncture. The

larvaj by their suction cause small abscesses, which

increase in size as larvje grow, and may be frequently

observed in great numbers on the backs of oxen and

cows. When the larvje are full gi-own, they emerge

from these swellings and fall to the gi'ound, creeping

into any suitable hole for shelter, when they shortly

undergo their change to their perfect condition.

It would appear that some members of this family

have been known even to attack man. Humboldt

observed this in South America, the Indians being

covered with small tumoiu's caused by the (Estrus

Vol. U.

Ilominis. The (Estrus Equi deposits its eggs on the

hairs of the horse, in such parts of the body that the

horse, by licking, will be sure to convey them into its

stomach; the larva is the cause of the disease known
as the hots. (Est.nis Ovis attacks sheep, the larva

living in the frontal sinus of the head. The reindeer

is attacked by the (Estrus tarandi; the appearance of

two or three of these flies is said to alarm a whole herd

of deer, so dreadfully are they tormented by them.

TheCEstrus follows the herd wheresoever it may retreat,

and however rapid its flight ; it is not deterred, even

should the deer flee to the snow-covered mountains.

There is uo escaping from these fearful tormentors

;

the fly bores a hole in the skin of the deer, in which it

deposits an egg. The larva; continue to feed until full

grown, when their presence is known by a swelling

observable on the hide of the animal as large as the

egg of a pigeon. The attack of six or eight of these

flies is sufficient so to emaciate the deer that great

numbers perish. The (Estrus Ccrvi attacks the fallow

deer. Fig. 173 is that of (Estrus tromjK, with its

larva and pupa. This species attacks the deer, depo-

siting its egg in the nostrils of the animal ; the larva

feeds in the frontal sinus of tlie head.

1, Oi^strus trompe: 2, the Iar\a ; 3, the pupa.

The Zimb, described by Bruce the African traveller,

is one of the most formidable and destructive species

known ; this fly attacks its victim on all parts of the

body, producing large bosses and ulcers, which in the

end putrefy, and thereby inevitably cause the death

of all animals which it attacks.

Another equally destructive species of fly was dis-

Fig. 174.

Tse-tse (Glossina morsitnns.)

covered by the celebrated African explorer, Dr. Living-

ston ; this is the Tse-tse described scientifically by Mr.

Westwood as Giossena /norsf'tons. (Fig. 174.) This pest

2 M
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appears fortunately to be confined to particular districts,

and is usually fouiiil on hills, plains being free from it;

it is not much larger than the common house-fly, but

longer and of a blacker colour, with bars on its body.

Tlie attack of ten or a dozen is said to cause the death

of a horse; to oxen its attack is equally fatal. The
Tse-tse also at times attacks man ; but no danger fol-

lows—in fact, no more than from the bite of a ilea.

Man and all wild animals appear to escape with impu-

nity ; but the losses experienced through its attack on

domestic animals are quite appalling.

Dr. Livingston describes the Tse-tse as remarkably

alert ; it avoids dexterously all attempts to capture it

with the hand at mid-day. In the cool of the morning

and evening it is not so agile. He says that its peculiar

buzz, when once heard, can never be forgotten by any

traveller whose means of locomotion are domestic ani-

mals; ''for it is well known that the bite of this poisonous

iiisect is certain death to the ox, horse, and dog. In

this journey, though we were not aware of any great

number having at any time lighted on our cattle, we
lust forty-three fine oxen by its bite. We watched the

animals carefully, and believe that not a score of flies

were ever upon them.
" The mule, ass, and goat enjoy the same immunity

from the Tse-tse as man and the game. Many large

tribes on the Zambesi can keep no domestic animals,

except the goat, in consequence of the scourge existing

in their country. Our cTiildren were frequently bitten,

yet suffered no harm ; and we saw around us numbers

of zebras, buflaloes, pigs, pallabs, and other antelopes,

feeding quietly in the very habitat of the fl)'. There

is not so much difference in the natures of the horse

and zebra, the buffalo and ox, the sheep and antelope,

as to afford any satisfactory explanation of the pheno-

menon. Is not man as much a domestic animal as a

dog? The disgust which the Tse-tse shows to animal

excreta, is turned to account by some of the doctors.

They mix droppings of animals, human milk, and some

medicines together, and smear the animals that are

about to pass through an infested district. This, though

a preventive at the time, is not a permanent

protection. Inoculation does not insure im-

munity, as animals which have been slightly

bitten in one year may perish by a greater

numbei' of bites in the next. It is probable

that with the increase of guns, the game, as

happened in the south, and the Tse-tse deprived

of food, may become extinct simultaneously with

the larger animals. The ravages it commits

are sometimes enormous. Sebituane once lost

nearly the entire cattle of his tribe, amounting

to many thousands, by unwittingly intruding

upon the haunts of this murderous insect."

We must refer briefly to the great benefits derived

by man through the agency of these insects. Diptera

are the great removers or scavengers of all

j)utrid animal and vegetable substances. No
sooner does an animal or plant die and begin

to decay, than it is resorted to by hosts of Diptera

which deposit their eggs immediately upon it ; and so

quickly are these hatched and the larvae full grown, that

a successive generation of flies continue to subsist upon

the same food, until it is entirely consumed, and ihui

the earth is cleared of all offensive, and what would

probably prove infectious and injurious matter. Ex-

crement of all kinds, is in a great degree, removed

through their agency.

We have only space left briefly to allude to some of

the more remarkable forms which occur in different

genera of Diptera. In the genus Asilus some species

from Brazil so closely resemble species of bees peculiar

to the same country, that it requires an amount of

entomological knowledge to distinguish the dillerence;

other species of Diptera exactly resemble wasps, into

whose nests they probably enter, being pjarasitic on the

larva of the wasp. Species of the genus VolluccUa,

parasitic upon Humble bees, very closely resemble the

bees themselves.

One genus, Diojms (see Plate 11, fig. 7), may bo

mentioned as possessing a very remarkable peculiarity

of structure; the eyes in the species of this genus are

situated on pedicels half the length of the body of the

fly. These pedicels arise from the sides of the head, at

the usual situation of the eyes in ordinary species ; tiie

antennaj are situated near the eyes, one being on each

foot-stalk or pedicel near to the eye which forms its

rig. 175.

y \
AcUias maculipeuais.

extremity. These species are found in Africa, India,

and in the islands of the Eastern archipelago. Fig.

175 shows a species of an allied genus Achius inaculi-

Vvi. 170.

rhytalniia cervicomis, gi'eatly magnified— a, male; h, female.

pennis, and fig. 176, a, h, two outlines of a remarkable

species of the genus Phytalmia described by W. W.
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Saunders, Esq., in the Transactions of the Entomolo-

gical Society. The species figured is named Pliytalmia

cervicoriiis, in allusion to the remarkable horn-like

processes with which the head is furnished ; the male

only has those ornaments, as will be seen on reference

to the cuts.

Several of the genera of this group are parasites,

whose province in the economy of nature appears to be

to check tlie superabundance of species of other orders

;

the species of the genus Tacliinus are parasitic upon

various species of beetles. Carabi, Longicornea, &c.,

are attacked by them in the larva state; Lepidoptera,

particularly the larger moths, such as the Death's head,

are attacked by them; even the Hemiptera, the bugs,

do not escape. The various species of the genns Vul-

lucella live in the nests of bees and wasps, feeding upon

the larvas of those insects. VuUucella hovibylans is

figured in Plate 11, fig. 5; this species infests the nests

of Humble bees. A few are known to live in the

bodies of insects in their perfect condition; the species

of the genus Conups, at least some of them, undergo

their changes in the bodies of Humble bees, emerging

from the plates of the abdomen. For further informa-

tion upon these interesting insects we must refer the

reader to the works of Fallen, Wiedemann, Meigen,

iMacquart, and Walker, who has described the British

species in the "Insecta Britannica" in three volumes.

We must not pass over without notice another sec-

tion of the order Diptera, a small group of parasitic

insects forming the geinis Hippobosca ; one of the

best known is the // equina, commonly known in

some parts of the country as the Forest-fly. Tliesc

insects have the head distinct, but partially immersed

in the anterior portion of the thorax ; the legs are short,

stout, and bristly ; the claws are dentate and curved

;

the rostrum is a complex structure furnished with

sharp lancet-shaped organs adapted to piercing the skin

of the animal upon which they are parasitic. These

insects belong to a section called Pupipara ; they have

been regarded as forming a distinct order V>y some

authors ; they are the Homalnptera of Leach. The
body of these insects is flat, short, and coriaceous ; the

wings are large, but in some species they are wanting.

The eggs of the Hippohoscidce are hatched in tlie

body of the parent, the larva nourished and changed

into a pupa in the same situation; in this state they are

deposited by the parent fly; the change to the pupa

state takes place within the skin of tlie larva. The
//. equina attacks the horse, and in those parts of the

country where they abound are exceedingly annoying,

even ill many cases dangerous ; horses travelling for

the first time in places which the fly frequents, and

which are attacked by it, sometimes become un-

manageable. The only way of removing the pest is

by picking it off, so firmly do they fix themselves,

clinging with their hook-like claws with unflinching

tenacity; their bite, or rather the operation of piercing

the skin and sucking the blood, evidently being attended

with a considerable amount of pain. When these

flies are placed on the ground after being caught, they

run with considerable speed sideways like a crab, to

which in reality they bear a considerable degree of

resemblance ; the crab only wants wings to make the

similarity almost complete. The Forest-fly is abundant

in Hampshire. The same species also attacks the ass,

and not uncommonly even oxen. The writer once

saw a horse attacked by at least one hundred flies, all

having settled and fastened on his flanks; the pool

creature was no doubt " to the manner born," as it

stood as if quite accustomed to them, and only acknow-

ledged their presence by a constant shivering attempt

to drive them off.

Species of other genera attack diflerent animals;

Lepjoptera cervi attacks the stag ; Melaphagtts ovintis

the sheep. Several species are found upon species of

hats. The species belonging to the genera Ornithomyixi,

Sti'peptcryx, and O.ajpterum, are parasitic upon various

birds. The Slenoptei-yx Hirundinis is common in the

nests of the sand-marten.

Another minute insect of this division must be noticed,

it having been taken in this country ; it is a species

long well known on the continent, a parasite on tlio

Hive bee {Braula ecccci). It is a minute insect closely

resembling the fly of the sand marten, but it has neither

eyes or ocelli ; it is figured in Abrens' " Fauna," and pre-

viously by E&umur in his fifth volume, Plate 38. This

curious parasite was discovered a few months back in a

hive of the Ligurian bee by Mr. Woodbury of Exeter.

The specimen might have been imported along with tlie

stock, but the species will probably be permanently in-

troduced into this country.

Genus Nycthribia.—Only two British species are

known, and the number of exotic ones are few. These

insects liave no wings; the legs are long and terminated

with strong hooked claws fitted for clinging. They

are found on the bodies of various species of bats.

Examples of several genera of Diptera ai'e figured on

Plate 11, in order to convey a better idea of the variety

of form to be met with in this order. Fig. 1. Crria

cfinopsoides ; 2. Echinomyia /era ; ,S. Bibio pinnonw

;

4 Henops marf/inntus ; fi. Ceroplaln-t tipidoidcs ; 8.

Ant/irax morio ; 10. Phasia hemiptera.

SuB-OKCEU—APITANirTERA.

Tins order contains the different species of fleas, form-

ng the fomily Pulicidee. These insects are too well

known, yet few, except entomologists, would suppose

that they have a close relationship to, if they do not

in fact constitute, an apterous section of the Diptera.

The organs of the mouth in a magnified representation

of the parts, shows us the formidable apparatus where-

with they pierce the skin of their victim. The mandi-

bles are represented by two elongate seta;, the edges of

which are serrated ; the tongue or sucker is of the same

length, but more slender. These seta; when united, and

inclosing the sucker between them, form the piercing

lancet-like instrument with which the insect punctures

the skin, which being eflected and causing a momentary
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pain, is succeeded by a tickling and not disagreeable sen-

sation, occasioned by the insect sucking its sanguineous

draught. The female lays a number of oval eggs of

pure white colour, selecting frequently a hearth-rug,

carpet, or chair cushion ; at other times she deposits

them in dusty cracks in the floor. The larva; are long

slender thread-like worms which, when full grown, spin

and inclose themselves in silken cocoons.

The species that attacks man is the Piilex irritans,

a figure of which is given on Plate 11, figs. 15, 16,

Althougli sufficiently numerous in this country, parti-

cularly in dirty houses and amongst people of dirty

liahits, little idea of the multitudinous hosts in which

they swarm in hotter parts of the globe can be formed,

until the traveller makes their acquaintance in favoured

localities. We have been told that they skip about in

the streets of Naples by thousands ; on the shores of

its lovely bay they assemble in myriads; and in all con-

tinental churches they abound, particularly under the

dome of the magnificent church of St. Peter at Rome.
A particular and distinct species attacks the dog, but

the same species is found on the cat, arid it freely

attacks man himself. This is the Pulcx canis.

A distinct species is found on the cat, and no doubt

were the subject pursued, many distinct species esist

attached to dilferent animals. A much more formi-

dable insect than the flea is found in the West Indies,

popularly known in those latitudes as the Cliigce

(Sarcopsylla jnnetrans), Plate 11, figs. 11, 12. Mr.

Waterton in his " Wanderings" says, " It looks exactly

like a small flea, and a stranger would take it for one ;

it attacks dilferent parts of the bod}', but chiefly the

feet, betwixt the toe nails and the flesh. There it

buries itself, and at first causes an itching not unplea-

sant. In a day or two you perceive a place about the

size of a pea, somewhat discoloured ; this is the nest

of the Chigoe, containing a hundred eggs, and if

allowed to hatch there the young ones will soon begin

to form other nests, and in time cause a spreading

ulcer. As soon as you perceive that you have got a

chigoe in your flesh, with a sharp-pointed needle or knife

you must take it out." Neglect of the latter precaution

is followed by most serious results. It would appear

that the attack of this insect on persons of inflammatory

habit, has frequently been followed by fever and groat

suU'ering and pain.

Class-ARAGHNIDA.

This class of articulated animals contains the spiders,

scorpions, and mites ; the spiders forming the order

Araneidea. A concise summary of their organization

and economy is all that our limited space will allow.

In spiders uo distinct head, as in insects, wfll be

observed ; it is, as it were, merged into and ai)parently

forms a part of the thorax, hence called the cephalo-

thorax, the head and thorax being contiunouR ; there

are few exceptions to this rule. Spiders have no

antenn.T, and nearly all have eight legs ; a few have

six, and others ten. On the anterior, or cephalic portion

of the thorax, are situated the eyes; these are eight, six,

or two in number. Those organs which are used for

seizing, and which in insects would be called mamhblcs,

are in spiders called falces; these are situated in front,

and are usually terminated by a sharp hook or fang.

The legs are eight-jointed, having two or more claws

at their apex. Their abdomen is soft, usually globular,

but in some species oblong ; it is in one piece, never

having segments .as in insects ; at its apex beneath are

six or eight fleshy mammulaB or spiracles ; it is from

these that the silk issues, when the animal is spinning.

All spiders have eyes; they are smooth, and as observed

above, dilTer in number ; they also diO'er much in size

and position, and from this circumstance important char-

acters for their systematic arrangement are derived.

The falces, although modified in form in different

species, are usually subconieal, having at the extremity

within, a longitudinal groove, the sides of which are

dentate ; this groove receives the fang when in repose.

The claw or fang is hard, and acute at the point, near

to which is a small oijening which emits a colourless

fluid ; this, in some species, appears to be of a poisonous

nature.

The falces are the organs in spiders which are used

to seize and hold their prey. Spiders are extremely

voracious, but are capable of enduring the want of food

for a very long period ; some species have been known

to live from six to eight months without nutriment.

In no animal apparently is tlie sense of touch so fine as

in the spider; and on this sense much more than on sight,

do many species depend for ascertaining the presence

of insects, upon which they prey. The poet has finely

described the sense of touch in spiders, which he says,

"lies in each thread, and lives along the line." The
accuracy of this description m.ay be proved by any one

who will notice a species of spider that spreads its

geometric net on plants, from which many lines will be

seen to converge to tlie mouth of its den ; this will bo

in some hole in an old wall, &o. No sooner docs an

insect touch any part of the net, or of the silken cords

that retain it in its position, than the spider through the

delicac}' of his sense of touch becomes instantly aware

of its presence ; the garden spider, Epcira dkidemii,

may always be tempted out of its hiding-place by

touching its web lightly with a twig or straw.— Fig. 177.

Spiders have been ascertained to undergo several

moult.ings, subsequently to the time when they first escape

from the egg, and before they arrive at maturity; some
have been known to moult five, others as many as nine

times. They also possess the power of reproducing limbs

that have become mutilated, or which they have alto-

gether lost; b\it this capability does not appear to have

been observed in such as have arrived at maturity.

Any account of the economy of spiders, approaching

even a satisfactory sketch of their history, would occupy

a bulky volume
; a few general observations is all tliat

can here be attempted. Some species burrow, or

excavate dens or holes in the ground ; these are of a

cylindrical shape, and are lined with a thick tissue of



Arachnida.- -TNSECTS.- -Tarantcla. 277

silk ; the entrance to tlie nest is closed by a trap-door,

or valve, which is provided with a hinge ; the door can

Epeira diadema— (I, female; />, mnlo.

be opened or shut at pleasure. The species that con-

struct tliese ingenious and beautifully adapted nests,

belong to the genera Cteniza and Actiiiopus ; these

licsts are undoubtedly the most remarkable of any that

are constructed by annidose animals ; the hinge to the

door indicates an amount of ingenuity altogether un-

jiaralleled. The Ctciiiza nidulans constructs a most

beautiful trap-door nest, usually in loose soils.

The Cteniza loniea was observed at Zante, where

its nests were found at the roots of olive-trees in an

elevated situation ; two or three were usually found

under one tree. The upper portion of the nest was a

little above ground; the form and structure of the trap-

door was very remarkable; all of them had an elevated

ridge just above the hinge; this construction gave addi-

tional weight and acted as a lever, so that the slightest

pressure sufficed to raise the lid, giving ingress to the

creature in a moment ; the length of the tube or cell

is usually about five inches. Another species Actinopus

(cdificatoriiis is from North Africa ; it has the cephalo-

thorax of a polished pitchy black colour, the abdomen

being brown black, with a fine silky texture ; the legs

are very hairy, interspersed with fine bristles ; the

articulation of the joints of the legs are pale or whitish
;

the legs are of about equal length, (littering in thick-

ness. This spider makes a nest about four inches deep;

tlie opening, and consequently the trap- door also, is

oval ; but the side on which the hinge is attached is

much more curved than the opposite one, that being

nearly straight ; the inner lining of the nest of this

species is (im-e white.

THE TARANTULA {Lycosa tarantula) is a species

found in tlie warmer parts of Europe; in Italy it is of

frequent occurrence, especially near Tarentnm, whence

its name is derived. It is the largest of all the European

spiders; its bite is very severe, and is followed by a con-

siderable amount of pain. The bite of this species was

formerly believed to be fatal, or at least to be attended

with most painful and serious results, occasional delirium,

periodical attacks, attended with deep melancholy,

which in a few years ended in the death of the indi-

vidual. At length a sure remedy was discovered ; a

musician discovered an air that compelled the sufferer

to fits of dancing, the violence of which was such that a

profuse perspiration resulted, and consequently a certain

and perfect cure. Eecords of remarkable cases and

their almost miraculous cure are extant, one of which

we are tempted to give as a proof of the credulity of

bygone times.

A Spaniard, believing in the certain efficacy of music,

submitted to be bitten by two of these spiders of dif-

ferent colom-s. The venom soon began to spread and

diffuse itself throughout his body, the usual symptoms

beginning to appear ; upon wliich various musicians

wore procured—drummers, pipers, trumpeters, &c. All

commenced playing, but unhappily witliout producing

the usual results ; all their efforts were in vain; it was

discovered at length, that having been bitten by spiders

of diU'erent kinds, the effects produced were contrary
;

by one he was incited to dance, by the other he was

restrained therefrom. In the conflict of the opposing

passions, natiu'e gave way ; the Spaniard died !

The largest spiders known belong to the genus

Mi/f/ale; some of the species from South America arc

at least two inches long ; their bodies being densely

covered with hair, their general appearance is at onco

formidable, and no doubt to most pi;rsous very repulsive.
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Species of the genus Myrjale were formerly believed

to spin webs of sufficient strength to entangle small

birds, upon which the}' were said to prey ; such is

certainly not the case, as tlie species of Mygale do not

spin webs. We were told, however, by a traveller in

Brazil, that on one occasion he detected a large Mygale

sucking the blood of a small unfledged bird that pro-

bably had fallen out of its nest; or, the creature might

have carried it off. These insects reside in holes in the

ground, and belong to the division of hunting spiders;

they seize upon large species of locusts, cockroaches,

and other insects, which they carry off to their dens.

The species of Mygale in fig. 178 is from Brazil ; the

figure is about half the natural size. The only species

of the family of the Mtjgalidw Ibund in Great Britain,

is the Atijpus Suheri, a large and formidable insect,

v.'hich, when full-grown, is two inches in length ; it

is a stout reddish-brown creature, having rather short,

thick legs; its falces are strong, prominent, curved

organs, furnished with teeth on the under side. Alto-

gether it is the most powerful of our hunting spiders;

it is a local species, but not uncommon in many of the

lanes in Kent, particularly in the neighbourhood of

Dartford and Dover. This insect excavates a tunnel

in the ground, inside of which it spins a tube of white

silk ; this material also covers a space round the entrance

to its burrow. This species appears to prey by rn'ght,

for it has not been noticed out of its nest by daylight.

Spiders are rapacious creatures, and live almost en-

tirely upon insects; their mode of securing their prey

differs in manner, as well as in the degree of ingenuity

displayed in elTecting their object. Some species depend

upon the rapidity with which they run ; others approach

their victims with caution and circumspection, when cat-

like, at a sudden spring they seize their prey; but the

most ingenious of all modes, and that which has always

attracted the notice and excited the admiration of man-

kind, is the spinning of beautiful silken webs, such

as are spread by the well-known Epdra diadeian, the

garden-siiidor, and its allies. Tlie surprising manner in

which these silken nets are suspended in the required

position, cannot but have been observed by every one;

then again with what knowledge and foresight does the

creature strengthen the cables, by which they are kept

in position on the approach of windy weather; how
neatly and completely are all necessary repairs effected,

and what a beautiful provision in natiu'e that such crea-

tures should spin these webs, catch their prey by these

means, and thus contribute to a necessary reduction of

the numbers of many species of insects, performing an

important part in the economy of nature!

We have alluded to such species only as pass their

lives in the earth, in holes in walls, &c., or which prin-

cipally live on shrubs and trees ; but others run with

facility on water, occasionally dive into it, and even

pass much of their time immersed in it. Anjyroneta

aquutica, in fact, may be said to be aquatic. It catches

its prey, constructs its dwelling, and lives entirely

under water. Other species pass much of their time in

water, but it appears to be necessary that they should

occasionally quit that element.

We must now point out another diversity in the

habits of spiders, by noticing such as are aeronautic.

Spiders have no wings, but by throwing out a number

of gossamer-like filaments, numerous species are enabled

through their buoyancy to ascend into, and sail through

the air, to consider.able distances. These aerial flights

are supposed to be taken for the pui^poses of migration,

and may be frequently witnessed in autumn, when the

weather is remarkably serene. On such occasions these

minute spiders ascend blades of grass, the tips of twigs,

&c. ; and, taking their position on the tops, they emit

from their spinnarets a quantity of viscid fluid, whicli,

drying instantly, floats about in fine fibres; and, catch-

ing tlie rarefied current of air which ascends on such

occasions, the little animals are borne aloft floating

about in the air ; and doubtless, on these excursions,

numerous small inse(!ts are entangled in the webs, and

are preyed upon by the aijrial voyagers.

The species of the genus Phalangium are the well-

known Harvestmen that abound in the autumn, and at

that time may be observed running on the ground,

plants, &c., in great numbers. They are rapacious,

their long legs enabling them to run with gre.at rapidity.

The little Scorpion spiders, so numerous in hedges

and thick bushes, belong to the genus Clielifer. These

little creatures are by the unscientific called scorpions,

to which they bear a close resemblance. They belong,

however, to the true spiders. Their bodies are oval

and depressed ; their palpi longer than the body, form-

ing, as it were, two arms, each terminated by a double

claw ; their legs are short, and furnished at their extre-

mities with two claws. These creatures can either run

in a straight direction, or, crab-like, sideways, at plea-

o, Acrosoma arciiata; ?',Gasteracantlia; /,Salticusf<innicarius(malL').

sure. There are four or five known British species,

and numerous exotic ones from other countries.

The species composing the genus Gasteracantha are
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insects of quite a different texture from tliose we liave

previously glanced at. These, at least many of the

species, have very much the appearance of minute

crahs. Their bodies are transverse, have a hardened

integument or shell, and are armed with numerous
shai'p spines. Others belonging to an allied genus have

the body armed with two long spines, frequently curved,

from an inch to an inch and a half in lengtl). These

aie all exotic species. Many are most beautifully

adorned, the cephalo-thorax being of a bright golden

yellow, and the long spines of a bright steel-blue. Very

b.'illiant species are found in Borneo, and in the islands

of the Eastern Archipelago. This brilliancy of colour-

ing, however, fades or disappears after death, but speci-

mens occasionally retain much of their brilliancy for a

considerable length of time.

SCORPION [Scorpio) a genus belonging to the class

Anichtiida. The Scorpion is one of the most renowned

of all obnoxious creatures, and the most dreaded of the

insect tribes; they have furnished the poet with similes

the most expressive that language can convey, and in

Holy Writ the Scorpion is used as symbolical of all

that is hateful and malignant. That the Scorpion has

engaged the attention of people in the most remote

ages is certain, and, in the ancient mythology of Egypt,

we find it represented as the genius of evil. Fabu-

lous accounts of these creatures exist in abundance

;

the most potent mediciual virtues have been ascribed

to them, and also the most poisonous and malignant

qualities ; so much so, that even to be touched by one

was deemed a fatal occurrence. Scorpions of mon-

strous size were fabled, others with wings, and of habits

so ferocious that the winged monsters attacked every

one who came in tlieir way.

Exaggerated as the records of antiquity certainly

are, j'et Scorpions are venomous, stinging with much
virulence. The sting is usually followed by painful

tumours, but in this case, as in the stinging of wasps,

the efi'ect is much more painful with persons of inflam-

matory constitutions. Some species are as much as

eight inches in length. Not one is found in this

country, but the Scorpion is met with in the south of

France and in Italy. Some of the species from Africa,

particularly those from the Gold Coast, are the largest

known. The female brings forth her young alive,

usually from twenty to forty ; these only differ from the

parent in being smaller : as the creatures grow, they

from time to time cast their skins, until tliey arrive at

maturity. The species are numerous, and in many
localities are exceedingly obnoxious. Scorpions having

the abdomen articulated, enables them to sting in all

directions. There are twelve of these articulations;

the palpi are very large, resembling the claws of a crab,

with these they seize their victims ; the abdomen is

terminated by a curved spine or sting, at the extremity

of which beneath, are two small orifices, out of which a

venomons fluid is discharged in the act of stinging.

Scorpions are found in holes, under stones, logs, &c.,

in fact, in almost any cool place, particularly in houses;

they run quickly, curling their tail over Ihuir backs

;

they prey upon all kinds of insects, rendering them

defenceless by stinging them before they feed upon

them. The sight of these animals is acute ; they have

usually six or, in some species, eight eyes.

CLASS-MYllIArODA.

This class is composed of two orders, and in it are

assembled all those animals commonly known under

the names of Centipedes, Millipedes, and Scolopcndrtr

;

they cannot be called true insects, since they have the

body divided into a great niunber of segments, each of

which is furnished with a pair of legs ; they are also

destitute of wings.

The order CuiLOPODA is characterized by having

two short antenna;, thick at the base, and tapering to a

]ioint at the apex ; the mandibles are furnished with a

palpiform process, and have numei'ous denticulations

at the apex ; their feet are numerous, and each is ter-

minated by a single claw ; the representatives of the

palpi are two jointed appendages, resembling legs,

being temiinated each by a claw ; the body is elon-

gate and flattened, of a corneous consistencj', and

divided into numerous segments. The Myriapoda are

usually much neglected, more so than any other divi-

sion of the Artioulata. They are to people in general

repulsive creatures, and to casual observation oU'er few

apparent differences in the species ; notwilhstanditig

this, they have well-defined characters, and to the
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sliident afford materials of the highest interest. The

Cliilojioda are predaceous in tlieir liabits, and seize their

prey with the foot-jaws, which, in fact, represent the

mandibles in the majority of the Articulata.

In the family Scolopciuh-a arefound the giants of the

order, S. girjas measuring from ten to thirteen inches in

length; it is of a i-eddish chestnut colonr, and is truly a

Scolopeadra gifjas.

most repulsive and formidable-looking creature. There

are about forty species known of this genus alone ; they

inhabit India and the adjacent islands, Africa, and Ame-

rica. It is in the hottest parts of the world they attain

their largest size. S. gigas is found in South America.

Cormocejihalus lobidcns has twenty-one segments,

consequently forty-two legs. The Gombregmattis Cu-

mingl of Newport is 4j inches long, and has IGl pair

of legs. In the genus GeophUus, one species, G. xan-

thiiius, is six inches long, of a narrow tape-like form,

and of a reddish-

yellow colour ; it

is furnished with

IG2 pair of legs.

In G.Savignianus

we have a species

possessing the as-

tonishing number

of 210 pair of legs;

this species is about three inches long. The species, at

least some of them belonging to the genera Geuphilus

and Scolopcndra, are at times brilliantly phosphoric.

Okder—CIIILOGNATIIA.

The order Ciiilognatiia forms the second division of

the class Myriapoda ; in these the body is orustaceous,

and in many short and cyliudrical ; the antennas are

more or less thickened at the tips; the legs are short

and terminated by a claw; the mandibles are short,

having the form of true mandibles, and adapted for eat-

ing or comminuting vegetable matter, on which they

subsist. Some of the species very closely approach the

Annelida. lu some species the first, and somtirnes the

second segment also, are the largest, and represent as

it were a corselet or shield. Some of the anterior and

also the apical segments are not furnished with feet.

Many of the species have the power of rolling themselves

up into a ball. They have from thirty-two to thirty-

four legs in the Onisciform genus Glomeris, the species

of which resemble the common wood-louse.

In the genus Zcp/ironia the antenna are si.\ -jointed,

clavate, and truncated at the apex ; the species are

exotic, and are exactly like gigantic OHiscj (Wood-lice)

;

their prevailing colours are brown, chc-stnut, and clay

colour; one species, Zephronia versicolor, is black, with

beautiful irregular-shaped yellow mottlings. The largest

known species measures

nearly 2-^ inches in length.

The genus Polydesmtis

contains a series of insects

of an elongated form, the

body being composed of a

seines of eighteen distinct

segments, exclusive of the

head. The segments are transverse, with the anterior

lateral angles usually rounded ; the posterior being

generally acute, sometimes booked backwards. The

largest known species is from Borneo, is 3J inches long,

and has the lateral margins of the segments denticulate.

The gemis SpiroUreptus contains some of the giants

of the order; it consists of numerous species. Fifteen

are described in Newport's monograph of the order.

The species are principally from India, the Indian

Archipelago, and Africa—one has been found in New
Zealand, Spirostreptus nntipodarum.

The genus Julus is allied to the Centipedes, but has

the body cylindrical ; the number of legs is very great,

they have consequently been well named Millipedes.

They can scarcely be said to run, but glide along much

in the manner of a worm ; occasionally, on being dis-

turbed, twisting themselves up into a spiral form. Their

bodies are hard and not easily crushed, except by violent

pressure or by a blow. They have denticulated jaws,

and their eyes are divided by hexagonal convexities.

One species of Julus is very common under vegetable

refuse, and in banks of light earth, &c. ; it is of a shin-

ing black colour, about \h inches long—this is the J.

sahuloszis. It is oviparous ; the young when first born

have only three pair of legs, but as they increase in size

they acquire additional numbers, not less than 100 pairs.

The largest known species is the Spirostreptusfasciatus,

which is eight inches in length ; Spirostreptus ohtusus

Fig. 182.

(fig. 182) measures about 5j inches. In the genus

Polyelesinus the eyes are obsolete.

Monographs of the species comprising the orders

Chilopoda and Chilognatha have been published in

Leach's "Zoological Miscellany," and more recently by

Mr. G. Newport, in the Annals and Magazine of

Natural History, 18-14.

END OF INSECTS.
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THE MUSEUM

NATURAL HISTORY.

ZOOLOGY.

Class CRUSTACEA.

FoEJriNG part of tlie great division of the animal king-

dom, the Annulosa, and immediately following the

Insects, comes the important class of animals called

Crustacea.
The length to which the article "Insects" has neces-

sarily extended, must be our apology for the summary
manner in which this most interesting class must be

treated.

Crustaoeons animals are true members of the Arll-

culata, having, like insects, no internal skeleton, but

generally, on the contrary, an external tegnmentary

skeleton, composed of flexible rings or joints, and the

body provided with articulated or jointed organs of

locomotion.

They differ, however, from insects in having their

respiration carried on by means of gills or branchite,

and in having a double or complete circulation of blood.

Their body is in general covered with a hard external

shell or crust [crusla), from which circumstance they

derive their name. This shell has for its base a pecu-

liar substance, which is found also in the covering of

insects, called chttine. It is commonly called the

carapax or carapace ; and in many of the species, as

the common crab and lobster, is extremely hard, almost

stony, being composed of a large portion of carbonate

(jf lime with a small quantity of chitine ; whilst in

others, as in the Entomostracous species, it is of a

horny consistence, the composition partaking largely of

chitine and albumen, and slightly of carbonate of lime.

Tliis carapace being divided into rings or joints, the

animals, even in those which have it hardest, possess

a considerable degree of freedom of motion. The nor-

mal number of these rings or joints is twenty-one, but

two or three are often blended together or soldered into

one. To each of these joints except the last, there is

attached a pair of members, the forms and uses of which

vary much in the different species, according to their

age, &c. These members are always divided into joints

or articulations, the number of which is very various,

and are covered with the same envelop or crust as the

body itself. Crustacea possess the power of casting off

or shedding their carapace at certain periods. During

the time the animal is growing in size, their external

covering does not increase in equal proportion. In

order, therefore, to permit the growth of the body to go

on, this solid envelop is thrown off, and a new one ex-

actly fitted to the increased size of the animal is formed.

When young these periodic moultings, as they are called,

are of frequent occurrence, and it is wonderful to see

the perfect manner in which the covering of the body,

feet, antennae, &c., is thrown off, without any portion

of it being destroyed or broken.

Crustacea respire by means of organs analogous to

the gills of fishes, and called, as in them, branclda;.

Tliese organs are either exclusively formed as gills, or

they are members modified and adapted for that pur-

pose. By their means the animals separate the oxygen

contained in solution in the water in which they live.

They vary much in number and in shape in the differ-

ent species, but are generally placed near the base of

the legs, and are protected by the border of the cara-

pace, though a few have them placed externally.

The blood in the Crustacea is colourless, and when

observed by the microscope is seen to contain a gi'cat

quantity of albuminous globules suspended in it. There

are no absorbent vessels, and it appears that the chyle

is carried into the blood by imbibition. Crustacea

possess a heart, which by its muscular action propels

tlie blood over every part of the body, through a well-

developed system of arterial vessels. After it has

served for the nourishment of the different organs, it is

carried into the veins, which are rather reservoirs or

lacuncE than vessels properly so called, and from them

through the branchia; or gills. After traversing these

organs it returns directly to the heart, to run anew the

circle just mentioned. The nervous system of the Crus-

tacea consists of a chain of ganglions, more or less

numerous, united by nervous cords. The normal num-

ber of these ganglions is equal to that of the joints of

the body; but sometimes they are double, and at others

they appear to be much fewer in number, owing to

several being united together into one mass. From
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these gaugliuiis the nerves are distrihuted to the differ-

ent organs and memhers of the body, and to the muscles

which move them.

The sexes are distinct. The males have not as j'et

been seen in all ; but there is good reason to believe

that, with the exception of the cirripedes or barnacles,

the two sexes exist separately in all cases, though in

some the males differ very much in appearance from

the females. They always produce their young by

means of eggs, which, in most or all instances, are

fecundated within the body of the female before she

lays. In some genera the young are fully formed in

the internal ovary of the mother, and are extruded

alive. In many, the young at birth are like the parent,

but in others they are very unlike, and undergo several

changes, amounting almost to a kind of real transforma-

tion, before they assume the perfect form. The Crus-

tacea differ from each other very much in form and

appearance ; they differ also very much in their habits.

Most of them live constantly in the water, but there are

some which during the gi'eater part of their life inhabit

the land, and are called Land-crabs. The larger num-

ber are carnivorous, and many even devour their own

species.

For convenience sake, we divide the class Crustacea

into two great sub-classes, the Malacostraca and the

E.NT0MOSTHAC.\.

Sub-class I.—MALACOSTRACA.

Tins name was originally applied by Aristofle to the

whole class in general, but by Latreille and others it

is used to designate only a particular division of it. It

contains the greater part of the large Crustaceans, and

more especially those which are useful to man.

It has been divided into two great sections, the Stalk-

eyed Crustaceans or Podophthalma (those which have

their eyes placed at the tip of a footstalk), and the

Sessile-eyed or EDiaoPHTiiALMA (those in which the

eyes are not placed on footstalks)

Section I.—STALK-EYED CEUSTACEA (roDOPHTHALMA.)

The Stalk-ej'ed Crustacea are chiefly distinguished by

the possession of organs exclusively formed for the

purpose of respiration (branchise, or gills), and the

existence of eyes placed at the extremity of a movable

peduncle or footstalk—hence their name. A large

portion of the front of the body is covered by a buckler-

shaped shell or carapace, which extends more or less

beyond the thoi'ax, and this kind of covering generally

tends to distinguish the animals of this division of Crus-

tacea at first sight.

They are divided into two orders, Decapoda, or

Ten-footed Crustacea ; and Stomapoda, or Sea-

Mantes.

Order I.—DECAPODA {Tcn-foolcd

Crustaceans).

This order contains the greatest number of species

of all the orders of the Crustacea. The animals which

belong to it are those which have the most eomi)licated

organization, and the most perfectly developed facul-

ties. The branchise, or gills by which they respire,

are fixed on the internal surface of the thorax, and are

lodged in a cavity formed by the prolongation of the

carapace beyond the sides. The head and thorax are

compactly united or soldered together, and are covered

by a large shield-shaped carapace, which stretches be-

yond the front of the body, descends on each side to

the base of the feet, and extends backwards as far as

to the origin of the abdomen. The feet, properly so

called, are five pairs ; the first of which are transformed

into arms, and are terminated by a pair of large claws

or pincers, forming organs of prehension ; the four other

pairs being the true organs of motion. These animals

are slow of growth, live long, and some of them become

very large.

They are divided into three large groups, which are

distinguished from each other by the comparative length

of the abdomen, or, as it is generally called, the tail

—

the Short-tailed, orBracfiyura; theLong-tailed, oril/ac-

roura; and the anomalous-tailed, or Anomoura.

Brachyura.—The Short-tailed Crustaceans, or Crabs,

have their short abdomen generally bent under the

Fig. 183.

The Common Crab.

body and lodged in a cavity there, so that it is of little

or no use to them in swimming. The species are very
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numerous, and some of them are exceedingly common
on our own shores.

THE COMMON OE EDIBLE CRAB [Cancer parjunis)

represcuted in fig. 183, is perhaps the best known of

these. The carapace is large, rounded in front, nar-

rowed posteriorly, and the dorsal surface is granulated.

Its colour is reddish-brown, but the hands or claws are

smooth and black. Of all the Short-tailed Crustacea,

the crab is the most esteemed as an article of food, and

its fishery constitutes an important trade on many parts

of our coast. It inhabits the whole of the shores of

Great Britain, especially those parts which are rocky,

and the numbers annually taken are immense. They

are caught in wicker traps called " crab-pots," made of

the twigs of the golden willow, and formed on the prin-

ciple of a common wire mouse-trap, baited with pieces

of fish.

Macroura.—The Long-tailed Crustaceans are easily

recognized by the length of their abdomen, and by its

being terminated by two large plates shaped like a fan

and forming a fiu, by means of which they swim with

considerable velocity. The carapace is almost always

longer than broad ; the antennce are very long ; the

thoracic feet are generally long and slender, and the

first pair in most cases transformed into hands or pre-

hensile organs. The species are rather numerous, and

several of them are of great value as forming important

articles of food.

THE COMMON LOBSTER [Homarus vulgaris) repre-

sented in fig. 18i, is almost too well known to need

The Common LobstcK

description. The general colour, when alive, is a dull,

pale, reddish-yellow, spotted with bluish-black. When
boiled it becomes red. In a commercial point of view,

this species, from the esteem in which it is held as an
article of food, is perhaps the most important of all the

Crustacea. They are taken on various parts of cm-
coast, and chiefly on rocky shores. From the coast of

Scotland and the Orkney and Lewis islands, it is stated,

one hundred and fifty thousand are annually sent to

Billiugsgatc market. From Norway, six hundred thou-

sand annually arrive in the same market ; and it is no
uncommon thing to see, in one day in that market, not

less than from twenty to twenty-five thousand lobsters.

The consumption, therefore, in Great Britain must be

immense. According to all accounts they are very

stationary in their habits, and differ very much in colour

and appearance in the different places where they occur.

A curious circumstance in their history is, the readiness

with which they part with their large claws. When
seized by one of them, the animal parts with it at once

;

and when suddenly alarmed by a loud noise, such as a

peal of thunder or the report of a cannon, they slwot

their claws immediately. The restoration of the lost

member takes place slowly, and it is a considerable

time before the new member attains the size of the old

one.

The Spiny lobster (Palinurus vulgaris), the Cray-fish

(Astacus fluviatilis), the Shrimp (Crangou vulgaris), and

the Prawn (Paktmon serratus), &c., are all well known
and valuable members of this section.

AxoMOURA.—The irregular-tailed Crustaceans have

the abdomen in general slender, in some folded up

under the body, in others extended ; sometimes entirely

membranous, at others more or less covered with the

shell. It is not formed to assist in swimming. The
penultimate segment has in some a pair of appendages

more or less developed, in others these organs are want-

ing. The carapace of the upper part of the body is

better developed than that of the abdomen, and in

many cases resembles that of the Brachytira, though

in others it is elongated. The antennie are generally

large, and are not capable of being bent back, nor are

they lodged in cavities as they are in tlie Short-tails.

The species belonging to this section are varied in form,

and constitute several families.

THE HERMIT CRAB [Parjurvs Bcrnhardus—^z.

The Hermit Crab.

185)—may be taken as an example of the Ano-

moura. This little crustacean is well known to every

one who Las paid a visit to our sea-shores. It is to bo

found in almost every whirled shell existing there. It

is believed that they attack the true irduibitant of the

shell, kill it, devour it, and then usurp the place of the
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victim, clothing themselves with its spoils. They run

about with great rapidity, and when seized draw them-

selves into the shell with a sudden snap, close the aper-

ture with their stout claws, and resist strongly all at-

tempts to pull them out. When young they may be

found inhabiting small shells, such as the periwinkle,

&o., but as thej' increase iu size they take possession

of the large whelk or buccinum.

Ordeb II.—STOMAPODA {Sea-Mantes).

The Slomapoda are distinguished from the Decapoda
by their not possessing internal branchiae or gills. These

organs when present are external, and generally spring

from the basal joint of the abdominal false feet. Some-

times they are fixed at the base of the thoracic feet, and

are suspended under the thorax. The carapace varies

in form and size, sometimes covering the whole thorax,

or at others only part. The abdomen varies much iu

appearance also. In general it resembles that part of

the body in the Macroura, and terminates in a caudal

fin, which fits them for swimming. The feet are seven

or eight pairs, and in most of the species are placed

near the mouth, or are folded upon it, hence the name.

In some genera of this order the thoracic feet are slen-

der, resemble each other in form, and are all adapted

for swimming. In others, the first pair are large and

prehensile, and the three succeeding pairs are also claw-

shaped and formed for prehension.

Mysis.—Amongst those of the first group we may
mention the genus Mijsis, the species of which are

known by the name of the Opossum shrimps. They
derive this name from their carrying their eggs and
young in a pouch beneath the thorax and between the

Fig. 183.

thoracic legs. The species are small and have the

body narrow and elongated, like the shrimps. They
are found in vast numbers, especially in the northern

seas, where they constitute a large portion of the food

of the whale, and are luminous at night.

In this group we have also the curious crustaceans

belonging to the genus Phyllosoma, the body of which

is transparent and so completely flattened, that it is

difficult to understand how the viscera have room to

play.

In the second group we may mention the genus

SquiUa.

THE MANTIS CRAB {SquiUa

Desmarcstii—tig. 186) is about

seven inches in length. Its

carapace only covers the an-

terior half of the thorax, the

hinder being formed of rings

like those of the abdomen. It

is provided with enormous

claws, terminating in a sharp

hook; the last joint furnished

with six sharp projecting

spines, and the preceding joint

with three, and so hollowed as

to render this claw a most effi-

cient instrument of prehension.

They bear a considerable re-

semblance to the fore legs of

the Orthopterous genus of in-

sects. Mantis; hence the popu-

lar name applied to the species

of this genus. This species is

a native of the seas of Europe, but the greater number

are inhabitants of tropical seas.

Sea Miiiitis.

or Maatis Crab.

Section IL—SESSILE-EYED CRUSTACEA (Edriophthalma).

The Sessile-eyed Crustaceans are distinguished from

the Stalk-eyed, or PodojiJdhalma, by their branchiae,

or gills, not being organs specially formed for the pur-

pose of respiration, but constituting a part of the organs

of motion, their structure being peculiarly adapted to

serve that end ; and by their eyes not being placed on

foot-stalks, but being sessile and immovable. They
have no thoracic carapace; but the thorax and abdo-

men are composed of a series of rings or joints, sepa-

rate from each other and movable. The head is

distinct from the thorax.

They are divided into three orders—AMPniPOD.4,

L^MODIPODA, and Isopoda.

Order I.—THE AMPHIPODS {Amphipoda).

The Amphipods have tlieir branchiae or gills in the

form of large membranous vesicles placed at the base

of the feet, on their inner side. The thorax is gene-

rally divided into seven movable rings, and the

thoracic, or true feet, are seven pairs. The abdomen
is large and well developed, and the members, or false

swimming feet attached to it, are elongated, naiTow,

and fringed with hairs. The three hinder pairs are

bent backwards, and, along with the terminal portion

of the abdomen, form a sort of fin, which serves the

animal for swimming or leaping. The females carry

their eggs under the thorax, between certain scales or

vesicles, which form a kind of pouch. In this position

they are hatched, and the young remain attached to

the legs, or other parts of the body of the parents, until

they gain sufficient strength to swim and take care of

themselves. The order contains a considerable num-
ber of species, all of small size— some are parasitical,

living attached to fishes, and in Medusae or Acalephse.

Such are the species of the genus Phronima, one or

two of which are European, and are found inhabiting

the interior of a gelatinous, transparent, hell-like bag,

open at both ends, and formed probably of the body of

a Beroe. Others are free and very activb. some living

in the sand of the sea-shore, others in the oea or fresh-

water.

Talitrus.—The species of this genus are well

known by the name of Sandhoppers, or Sea-fleas.



L.EMODIPODS- -CRUSTACEA. - IsoroDS. 289

Tlicy are found in great numbers under stones, or

under the decaying sea-weeds thrown up on the beach

by the tide, and when dis-

Fig. 187. turbed leap with great

agility. At times they occur

in such countless swarms

as to give the appearance of

a thick mist at the water's

edge as they bound into the

air to a considerable height.

The species we give as a

representative of the genus

and of the order, is the

-See fig. 187.

Common Sandhopper.

2\ditrus locusta or saltatur.

Order II.—THE L.cEMODIP0DS {Lccmodipoda).

In this order the branchiae or gills are vesicular, as

in tiie Arapliipods, but are only attached to the second

and third, more rarely the first, thoi'acic rings. Tiie

segments of the thorax are six in number, and the feet

vary from five to seven pairs. The first is attached to

the head, and, as well as the second pair, are ter-

minated by prehensile claws, while the others are

provided with a huok, flexible and more or less pre-

hensile. The abdo-Tien is reduced to such a rudi-

mentary state that it is scarcely visible, being little else

(ban a tubercle. The females carry their ova as the

Amphipods do. The species belonging to this order

are few in number, and none of them are large.

Some of them have the body cylindrical in shape, the

legs long and very slender, and they live free and un-

attached, as the Skeleton Shrimps {Caprella), which are

found amongst marine plants, creeping along in the

same way as the "looping caterpillars," often bending

themselves back with great rapidity, and applying their

antenna; to various parts of their body, while in swim-

ming they bend the two ends of the body downwards.

Others have the body
r'ie- 188. much developed, flat,

and broad, the feet

thick and hooked at

their extremity, and

they live parasitical

upon other animals.

Such are the Whale-

lice {Cyamus), which

are generally found

attached to the bodies

of wliales, and are occasionally seen in such numbers
upon them, that the individuals so infested are recog-

nized at a considerable distance by the white colour

Ihus imparted to them by the parasites.

As an illustration of this order we subjoin a figure of

Caprella linearis, the Skeleton Screw.—See fig. 188.

OitDEK III.—THE ISOPODS {hopoda).

The Isopods have their branchix or gills in the form

of large, oval, more or less membranous plates, placed

Vol. II.

CiipreUa Unearis—Male and Female.

at the extremities of six pairs of members attached to

the abdominal segments, and called false feet. The

number of true feet are seven pairs, which are almost

always terminated by a somewhat sharp and often

more or less prehensile claw. The females carry their

eggs under the thorax, in a pouch attached to the base

of the feet. They are retained there till the young

are hatched, and the mother then opens the pouch

and allows them to make their escape. This order

contains many species, which are distributed over a

wide range. They may be divided into three large

groups:

—

The first group are termed the Walking Isopods.

They have their feet fitted chiefly for walking, and

not adapted for swimming. Representatives of this

group are the Sea Centipedes {Idntea) ; the Screws,

as they are generally called (Asclhis), the various

species of which live in fresh water; and the Wood
lice (Onisous) which are formed exclusively for living

on dry land.

The Limnori.*; belong also to this group. There

is only one species (jLimnoria terebrans—see fig. 189),

but it is well known for its destructive habit of

Fig. 189. Fig. 100.

Boring l/imnoria (Limnoria
terebrans).

Sea Pill-ball {Spliajroma
serratum).

boring into submersed timber. It is very small, sel-

dom exceeding two-tenths of an inch in length ; but

it is gregarious, and very abundant in some situations.

It is marine, and is generally found living in holes in

wood, which it forms for itself. Tlie ravages this little

creature commits in the timber forming piers, dock-

gates, &c., are very great. It was first particularly

noticed by the late Mr. Stephenson, the eminent

engineer, while engaged in the erection of the Bell

Rock Lighthouse. Since then it has been observed

in several other parts of our coasts, and has been the

cause of most serious injury to piles of wood support-

ing various useful erections on the shores of the sea.

The galleries which it forms in the wood are tortuous,

and run in all directions, though generally the animal

bores upwards at an angle of about 45°. By being

thus bored throughout its substance, the wood becomes

so disintegrated that the sea washes away its surface,

layer after layer, and the whole piece of timber is soon

destroyed.

The second group are termed the Swimming Iso-

pods. The species belonging to it liavc iheir feet more

or less adapted for swimming, and the last segment of

the abdomen forms with the horizontal plates with

which the sixth pair of false feet are terminated a large

caudal fin.

2
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The Sph^romians {Splmroma) live ou rocks on

the sea-coast, and have the faculty of rolliug them-

selves up in the form of a ball, when touched or

alarmed. They are all of small size, and several

species are found in Great Britain. See fig. I'JO

—

tSji/ucromn scrndum.

The third group are termed the Sedentary Isopods.

In this group the si.\th pair of false abdominal feet

are altogether wanting, and their mouth is formed

more for suction than for mastication ; as the jaws,

wliich all the other Malacostraca possess, in these are

not in existence. They are completely parasitical.

The Bopyri, or Tall-less Crab-lice, live fixed under

the vault of the branchial cavity of prawns, shrimps,

&c., where they may be detected forming a small

tnmour. The males are five or six times smaller than

the females, and are found attached to their ahdomeu.

The figure (lig. lUl) is that of another parasitical

lis. 101.

3Iud Shrimp louse—lone tlior^cicus—a Male; h Fcm.ile.

species, lone thoracicus, which infests the shrimp.

Sub-class II.—ENTOMOSTRACA.

The Eniomostraca are for the most part extremely

small crustaceans, but are very numerous. Their

external envelope or carapace, which is of a horny or

coriaceous texture, is formed of one or two pieces which

either completely or in great part cover the body of the

animal. In some it approaches in appearance so nearly

to the form of a bivalve shell, that a person who did

not examine with a microscope the animal contained

within, would not hesitate at first to call it so. These

creatures are carnivorous, and are very useful in clear-

ing stagnant waters of ]>nlrid animal matter. Their gills

are attached cither to the feet or organs of mastication.

They are preyed upon hy la:-ger animals, and form

the food of some of our most esteemed fishes. Some

of them are parasitic, living fixed upon the bodies

of fishes and other animals that live in the water.

Many undergo a series of changes, amounting to a

s)jecies of metamorphosis, in their progress from youth

to maturity. They are numerous in fresh water, and

many are marine, those inhabiting the ocean assisting

materially in producing the luniiuousness of "the world

of waters." By naturalists they have generally been

divided into three sections— BkanciuuPODA, Loi'UY-

ROPODA, and PCECILOPODA.

Section I.—BKANCHIOPODA (BRANcriioroDs).

The animals belonging to this section of Entomostraca

Iiave the mouth furnished with jaws fitted for masticat-

Fig. 192.

ChirocepliaUls [Uaplianus.

ing tlieir food. Their branchi;e or gills are many and

attached to the feet, which vary in number, sometimes

being manj' and at others few. They are in general

not adapted for locomotion. The antenna; are two, or

four-jointed and ciliated, in some serving as organs of

motion. Tliey swim freely, and may bo observed to

have their brancliial feet in constant motion in the

water, their action

being seldom inter-

~ ^ rupted, thus venti-

lating the stagnant

water in wdiich they

for the most part

live, and preventing

it becoming soon

putrid.

They are all ar-

I'anged in two orders,

PilVLLOPODA and

Cladocera.

OiuiER I.—PHYLLOrODS {rhyllopoda).

In the animals belonging to this order the feet are

fuliaceous in structure, branchiferous or gill-bearing,
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and thus ailapted more for respiration tlian looomotion.

Tho body is usually divided into numerous segments.

This order contains the largest individuals of all the

JDntoraostraca, and many of them tho most remark-

able for beauty. As an ilhistratiou of the order, we
have annexed a figure of Cliiroccphahis diaphaniis.—
See fig; 192.

Okder II.-CLADOCERA.

The species of this order are generally very

small and have the body, with the exception of

the head, contained within a delicate trans-

parent carapace, formed in the shape of two

valves joined together on the back. They
possess from four to six foliaceous branchial

feet, have only one eye, and two pairs of

antenna;, tlie lower of which are tho organs of

motion.

The species here represented (fig. 193) is

Dajihnia Sdiccffcri.

There are seven known British species; that figured

is by far the largest of the family, being about the

fifth of an inch in length, and two linos broad. Their

motion through the water is peculiar, being a tumbling,

Fig. 103.

j^V-.-

Daplinia Schfpfferi.

Iioavy sort of movement, and when seen in their native

ponds they seem to keep near tho bottom.

Section II.—LOPnYKOPODA.

The Lophyropods are characterized by their feet being

essentially organs of locomotion, and not branchials.

Cypridina M'Andrei. Cyclops qimdriconiis.

These are few in number, and are composed of several

articulations of a more or less cylindrical form, which

are furnished with a scries of stiff hairs or set(P.. Their

branchia; or gills are attached to the organs of the mouth

and are few in number. The body is either completely

inclosed within a carapace exactly resembling a bivalve

shell, or partially covered by an envelope shaped like a

shield or buckler. The two forms constitute two onlers,

OSTRACODA and COPEPODA.

The first order, or Ostracods, we illustrate by a figure

of Cypridina M^Andrei (fig. 194) ; the second (the

Copepods) by Cyclnps quadricornis (fig. 195).

Very little is known of the habits and manners of

these interesting and curious little creatures; the two

species which have been found in Great Britain belong-

ing to this genus were dredged by Mr. M'Andrew
from a considerable depth. Cypridina M'Atidrei was

dredged in seventy fathoms, between the islands of

Lewis and Skye. Other species, C. Bronda, was

found in from eighty to ninety fathoms sand, twenty

miles east of the Noss, in the Shetland Islands.

Section III.—PCECILOPODA (Parasitic Crustacea).

The animals belonging to this section have the organs

of tho mouth adapted for suction, and not mastication.

They live a parasitic life upon aquatic animals, such as

fishes, &c.; and their mouth therefore is constructed so

.ns to accommodate them to their habitations and man-
ner of life. Their body is for the greater part inclosed

within a buckler-shaped shell or carapace of a horny

substance ; and their feet, which are in the greater num-

ber, four pairs, arc partly adapted for enabling them to

walk with, and partly serve lor the purpose of respira-

tion, having branchiae or gills attached to them. When
young they are free and unattached, and do not resem-

lile in the least their parents. As they advance in life

they undergo a series of changes, and become attached

to various other animals. Many of them at last become

so transformed that they lose their eyes and feet, and
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can no longer move from the position they have chosen.

Others retain to a considerable extent tlieir ijowers of

locomotion, and some are able to change their position

from one animal to another at will. The species be-

rig. 19(t. Fig. 197.

Argiilus fuliaceus. Lernaeft brand) ialis.

longing to this section are divided into two orders,

SipiiONOSTOMATA and Lern.sid.-e.

The first order, the Sipfionoslomes are represented

by Argulus foliaceus (fig. 19G) ; the second, the

Lernauns. by Lcrnasa hranchialis (fig. l'J7).

In the arrangement of the Crustacea, by
M. Milne Edwards, who has done mnoh for

this class of animals, there follows immediately

after the Lerntmla the curious-looking creatures

called the Sea Spiders.

SEA SPIDERS (Pycnogonickc).

The Sea Spiders were originally classed by
authors amongst the spiders, and it is only

lately that thej' have been finally pronounced

to be Crustaceans. Though they have no

branchiiE or gills, they do not possess the

trachem or pulmonary sacs for aerial respiration,

which tlie spiders are furnished with. They
appear, indeed, to breathe through the skin, the aera-

tion oi' the blood being effected by the mere contact

of the water, in which they live, with the external

surface of the body. They have a crustaceous slender

body of five joints, not much thicker than the limbs,

which are fom' pairs in number, and generally very

long. The females have a supplementary pair, much
smaller than the others, bent under them and destined

to support the eggs.

The Sea Spiders, as their name imports, are all

marine, and they are of small size. They conceal them-

selves amongst the sea-weeds and corallines between

tide-marks, and under stones within the lowest tide-

line, and occasionally they are dredged from deep water.

Their motions are remarkably slow, and they probably

live on dead animal matter or small marine insects.

The females are apparently fewer in number than the

males, or at least are much more seldom met with, and

may be readily distinguished by the suiiplemental pair

of legs mentioned above as destined to hold and carry

the eggs. These are collected into globular masses

enveloped with a thin skin or membrane, each mass

firmly adherent to the oviferous leg, and consisting of a

congeries of numerous round ova. Tlie young are

softer and longer-bodied proportionally than the adult,

and appear to undergo considerable changes in their

progress to maturity. Our illustration of this order of

Crustaceans is the Nymphon gracile {d^. 198), which

Fig. 198.

Kyraplion gracilo.

is distinguished by its very long .slender legs, these

members being about four times tlie length of the body.

Sub-class III.—XIPIIOSURA (Sword-tails).

TllF, Sword-fails, or King-crabs, arc distinguished from

all the other Crustacea by the peculiar formation of the

mouth- Instead of having mandibles and jaws, as the

others have, the masticatory organs are the six pairs

of thoracic feet, which are so situated as to surround

the month. The basal portion of these members is

armed WMth strong spines, which serve the purpose of

teeth, and thus replace the ordinary organs for masti-

cating the food. The branchire are in the form of

numerous plates, or membranous folds placed trans-

versely, lying one upon the otlier like the leaves of a

book, and attached to the basal portion of the abdonn'ual

legs. The body is composed of three parts ; the head

and thorax united in one {ccphalo-thorax), the abdomen,

and tail. The ccphalo-thorax is covered by a large

horny buckler of a semicircular form, and on it we see

four eyes; two very small and simple, and two larger,

compound, and of an oval shape. The abdomen is

covered also with a considerable-sized buckler, of a

somewhat triangular shape, toothed at tlie sides, and

sending oft' from its lower edge a long, sharp spine,

nearly as long in general as the whole body, and con-
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Btitutiiig the tail. TLe thoracic legs are six pairs in

number, in the female all terminated b}' a double claw,

serving both as organs of motion, prehension, and mas-

tication. The abdominal legs are also six pairs, folia-

ceous in structure, and serving the purpose of swim-

ming and respiration. The nervous system consists

of a principal medullary mass, which surrounds the

oesophagus like a ring, giving oil' nerves to the parts

belonging to the head and thorax ; and a large cord

which extends from this downwards along the median

line of the abdomen, sending off nerves to the abdominal

regions and the tail.

LiMULUS, Krao-CRAB.—This is the

only genus belonging to the Xiphosura,

and the species are not numerous. Some,

however, are of large size, occasionally

attaining the length of two feet. They

are all marine, inhabiting the seas of

India, China, Japan, and the coasts of

North America. They seem to prefer

living on sandy shores; and in order to '<
''"

avoid tbe gieat heat of the sun, which

proves fatal to them, they bury them-

selves in the mud. The young undergo

considerable changes in their progress

to maturity; for at first they have no

tail, their abdominal buckler is rounded posteriorly,

and the sixtli pair of abdominal legs are undeveloped.

The male is distinguished from the female by tbe

first and second pairs of thoracic feet being swollen,

and moreover destitute of the didactyle claw. The
long tail of one of the species from the Moluccas is

used by the natives as a point for their arrows, and the

wounds caused by them are said to be dangerous. In

America, where they are common, the large she'Is are

used by the inhabitants to lade water with, and the

animals themselves ai'e used to fatten pigs. In China

the eggs are used as food by the natives, and in Japan

a species is figured in their primitive zodiac as the

raK.
^m^^^^'^^'"^

Limnlus mfiluccanus.

representative of the constellation Cancer. The species

licre represented (fig. 199) is Lhnulus mulucctiniis.

Class—CIRPJPEDIA (Barnacles, or Sea-acorns).

TuE Cirripeds are now universally admitted to be

Crustaceans, though till lately they used to be classed

with the Mollusca, on account of their shells.

They are articulated animals, contained within a

hard covering composed of several pieces, and consist-

ing of laminie of calcified chitine. The body of the

animal is inclosed in a sac lined with a most delicate

membrane of chitine, which in one group is prolonged

into a peduncle and contains the ova. It is distinctly

articulated, and is placed with the back downwards.

The part which is called the abdomen has two rows of

fleshy lobes, each furnished with long horny appendages,

provided with many-jointed curled hairs or cirrhi to

the number of twelve pairs, which are constantly being

protruded and withdrawn again through an aperture in

the shell. They are the feet of the animal transformed

info these organs, and by means of them a current is

produced in the water, which attracts to the mouth the

objects which serve as food. The Cirripeds have man-
dibles and jaws very similar to other Crustacea, and

recent observations prove them to be possessed of eyes.

Their nervous system is ganglionic; they have a double

circulation of blood ; and the)' respire by means of

branchia? or gills, the form of which varies. The greater

part of them are hermajihrodite. Like the majorit}' of

the Enlomnstraca, to which they are closely allied, the

young undergo gieat changes in their progress to

maturity. When first liafclied from the egg they are

exceedingly small ; but when they have increased in

size, they resemble the larv.-E of the Cyclops. They

float freely in the sea, swimming rapidly with their

back downwards. They soon become invested with a

coriaceous shell, and they now begin to look out for a

fit place to which they may attach themselves. Hav-

ing found this, they adhere to it by the part of the body

near the head, and in a few days afterwards they throw

olT their external covering. The shelly valves then

form, consisting at first exclusively of chitine ; the

antennae disappear, being cemented to the surface of

attachment ; the eyes remain, but in a more or less

rudimentary form ; three more pairs of legs are developed,

and then the animal assumes its perfect state. During

this time the Cirriped, like the other Crustacea, espe-

cially the Entomostraca, throws off its covering or

moults at frequent intervals, and is very rapid in its

growth.

The greater part of the Cirripedia are arranged in

two large families—the Pedunculated Cirripeds, or

Lepadid^e ; and the Sessile Cirripeds, or Balaxid^e.

I. LEPADIDiE [Pedunculated Cirripeds, or

Barnacles).

The Lepadidce are characterized by having a length-

ened peduncle, which is coriaceous, hollow, flexible,

and provided with muscles, by means of which they

attach themselves to submarine bodies. The species

are tolerably numerous, and are found extending over
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the whole world, the greater uumber however inhabit-

ing the warmer, temperate, and tropical seas. Tlie

name of barnacle shell was originally given to tlie

genus Lcpas, which may be known by the head or

capituhim being compressed and composed of five

approximate valves. They derive this name from its

being at one time believed that they gave origin to the

barnacle goose !

rA.Mii.Y ir.—BALANID^E {Sessile Clrrlpcth, or

Sca-acurns).

The Balanida: are characterized by their being

fi,\cd to snbmarine bodies without the intervention of

a peduncle. The body of the animal is inclosed in a

cylindrical or bell-shaped tube open at the top, formed

of several valves united together, side by side, by a

dcntated suture, and covered by what is called an

operculinn, which consists generally of four valves

nearly equal-sized and sunk into a flexible skin,

allowing them a considerable degree of motion. The
base by which they are fixed is a shelly plate. The
species are numerous and most widely dilfnscd, taking

possession of rocks, ships, timber floating or at

rest, shells of Crustacea and Mollusca, &c. Some of

them are of considerable size, and one species of

the genus Balanus {D. ]isittaccu.i) found on the coast

of Chili, growing to the size of five or six inches,

forms a very common and liighly esteemed food for

the natives, who call it 2>lco. The llesh is said to equal

in richness and delicacy that of the crab. Anotlicr

species, B. tudinnahulum (fig. 200), is equally prized by

Biilaiuis Tintinnabuliim.

the Chinese, the flesh of which is said to resemble the

lobster. Some of the species, as in Atasta, are found

attached to sponges, while others, as in P/p-goma, are

embedded in corals. The species of the genus Curomiln

and Tnhicinella, attach themselves to the bodies of

whales ; and as they increase in size their shells arc

proportionally enlarged by the addition of new matter

to the base of the valves, and they gradually raise

themselves out of the substance of the skin in whicli

they are ininiorscd.

Class—^ANNELIDA (Annelides, or Red Worms).

Tun class Annelida, as now constituted, is composed

(if a series of animals which form only a small part of

tlie great heterogeneous class Vermes, or Worms, of

Linnffius. They are distinguished, however, from all

other worms by the fact that they possess red or

coloured blood, and hence are often called by the name
of Red Worms. This peculiarity was considered of

such importance by Cuvier that he placed them in his

last edition of the " Rcgne Animal" at the head of the

sub-kingdom Articulata. Their general appearance

nevertheless seems to point them out as the represen-

tatives of tlie larval rather than the perfect state of

insects, and thus to indicate their proper position to be

below both Insects and Crustacea.

Annelides, then, are worms with red or coloured

lilood, circulating in a double system of complex vessels,

with a nervous system consisting of a double central

cord, and respiring by organs which are either developed

cxternallj' or are spread over the surface of the skin, or

concealed internallj'. The body, which is more or less

elongated, is always divided into numerous rings

{aniiull), from which circumstance the whole class

derives its name. The first of these rings contains the

mouth and the principal organs of sense. It is called

the head, but in outward appearance scarcely differs

from the rest, which all agree in having the same form

and nearly the same size throughout. None of tlie

Annelides are possessed of true feet or articulated limbs,

but the greater number of them are provided with

hairs or hooks, or bundles, of bristles which supplj' their

place, while others have a suctorial disc which serves

them for progression. Their antenna (when they

possess them) are seldom jointed, and the organs of

their mouth consist of jaws, more or less powerful, or

of a simple tube. Tlie epidermis or external skin is

very thin, and is not ciliated except where it covers tlie

external branchire. The sense of touch is chiefly deve-

loped at the two first rings of the body, and exists cither

in form of a tentacular proboscis, contractile antenna"',

or processes of variable number and shape called cirrhi.

In a great many of the Annelides tlie eyes are wanting
;

in some they are represented by black dots merely, or

eye-specks, which in the leeches and some others are

numerous, and are considered to be light-perceiving

organs. The digestive canal is usually straight, rarely

having convolutions.

The skin in many of the species secretes a quantity

ofmucus which covers the body, and by means of whit:!]

some of them glue together pieces of shell, grains of

sand, &c., so as to form a tube to lodge themselves in.
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The calcareous tubes in which others dwcl), are secreted

liy a collar surrouudiug the first segment of the body.

—{Slebold.)

liciiroductiou takes place partly by a transverse

iissnratioii, and partly by a sexual apparatus. Those

species which undergo the process of division never

possess genital organs at the time it is taking place
;

but after this process ceases genital organs are deve-

loped, and reproduction takes place by eggs. " The

extreme vulnerability and reproductive power of many
Cho3topodes give rise to their frequent multiplication by

artiticial and accidental division. The fragments thus

produced are finally developed, and the mutilated animal

ultimately regains its lost parts. Some have the power

of voluntary division from the least handling of their

body, and these separated parts are probably developed

to new individuals."

—

{Siehold.)

Most of the species have separate sexes, but in the

Leeches and Earth-worms the two are always united

in the same individual. In by far the greater number

of the Annelides (those which have the body provided

with bristles as organs of locomotion), the young undergo

a complete metamorphosis. The euibryo, immediately

it escapes from the egg, swims freely about like an

infusorial animalcule, by means of the ciliated mem-
brane which covers its whole body. This disappears,

the embryo lengthens, eyes appear upon the anterior

extremity, the body becomes divided into segments,

and bristles, &c., make their appearance.

The Auuelides vary considerably in their manner of

life, and this, along with the structure of their breath-

ing apparatus, has induced MM. Audouin and Milne

Edwards to divide them into four orders :

—

I. Errantia, those in which the respiratory organs

are attached to the dorsal surface of the body along the

whole or greater part of its length, hence called Dorsi-

hranchiata by Cuvier and others. These species are

found living a free and wandering life, crawling actively

in mud or swimming in the water.

II. 'Tuhkola or Scdentaria, those in which the

respiratory organs are formed like plumes, attached to

the head or anterior portion of the body, hence called

by many authors Capitohranchiuta. These species

live a sedentary life, and are found, with few exceptions,

having their abode in tubes.

III. Terricola or Earth-worms, those in which the

resi>iratory organs are internal, being in the form of

small vesicles oiiening externally by very minute pores.

These are found making their dwelling-place in soft

earth, piercing the ground in all directions.

IV. Suctoria or Suckers, those in which the respira-

tory organs are internal, like the preceding order, and

disposed in the form of small membranous sacs, each

of which communicates externally by a minute orifioe

on the ventral aspect of the body. They possess no

bristles, but are provided with suctorial discs by which

they progress. These are all natives of the water, and

uuiny are found living partially as parasites upon fishes.

OuDEU I.—ERRANTIA {=Dorsih-anchiata).

All the species belonging to this order are aquatic,

crawling with activity in the mud or swimming with

facility in the water. The body in some of them is

very long and slender—some species in the equatorial

seas attaining the length of five feet—in others broad

and rather short. Their head is distinct from the

trunk, and is furrjished with two pairs of rudimentary

eyes, a certain number of conical or filiform appendages

which are distinguished into antennre, palpi, and ten-

tacles, and a mouth furnished with a proboscis which

can be protruded at will, and often armed with strong

horny jaws. The body is composed of numerous

narrow segments or rings, varying in number from

twenty to five hundred. In the majority of the species

each segment or ring has on each side an organ which

many naturalists call a foot. It is in the form of a

fleshy tubercle ; is composed of two divisions placed one

above the other called rami, or branches ; and provided

with one or two brushes of bristles. These bristles are

of two kinds, subulate and hooked, and the animal can

protrude them considerably by means of muscles appro-

priated to that use. In addition to these bundles of

bristles, tlfere are attached to these feet a number ot

soft and blunt appendages, called cirrhi. They are

usually two to each foot, but their number and position

vary considerably. They are either in the form of long,

subulate, fleshy tentacles, or merely compressed leaflets

or papillary tubercles. In general they are partially

contractile. The gills or branchise vary much in form,

number, and position. In some the organ assumes the

form of arbuscles or tufts, or fan-shaped crests ; in a

second series it is a simple or pectinated filament; and

in a third it is a nipple-like lobe, or merely a mem-
branous tubercle. In general they are placed along

the back, but sometimes they are arranged along the

sides or at the taU.

" Organized for locomotion," says Dr. Johnston,

" this tribe of Annelides—the tyrants or the aristocracy

of their race—wander abroad, and are in constant war-

fare with all around them. They crawd on the surface

at a pace that varies in the species from extreme slow-

ness to energetic activity. Many of them swim with

ease, and others burrow in the wet sand of the shore.

They are eminently carnivorous, with the exception

perhaps of the AriciidcB, which may bo geodeiihagous

or feeders on putrescent matter." Some of them appear

to be truly pelagian, and are only met with in the high

seas ; but the great majority dwell between tide-marks

on the shore, where they find refuge and concealment

under stones, or among corallines and sea-weeds. A
small number burrow in the sand, in which they form

a sort of sheath by a glairy secretion from the skin,

and a few are truly tubiculous ; but these sheaths are

not indispensable, and can be occasionally abandoned

without inconvenience. The mouth, as has been

stated, is well adapted for their rapacious manner of

life ; but in addition to these organs of olTenee, these

animals are likewise provided with organs of defence

against their enemies. The principal ones are the

bristles with which the segments of their body are pro-

vided. " Some Annelidans when alarmed, such astho

Aphrodites, instinctively contract the body into a sort

of ball, bringing the head and tail into near contact,

and in this manner seem anxious to elude the danger.

Others, that have a long vermiform body, wriggle and
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twist themselves with violence as if they would fiighteu

away their foe by their contortions ; but these are weak
lesources in comparison with the protection they derive

from their panoply of spines and bristles, and it is

curious to remark that as these diminish in size and

piquancy, and become better adapted to locomotion

than ofl'ence, the worms, as if conscious of their defence-

less state, forsake the nomade life, and seek additional

security by digging themselves furrows for retreat in

the sand and mud."

—

{Johnston.) These bristles, which,

as stated above, can be retracted within the body and

protruded again at the will of the animal, are distin-

guished into spines (ackiili), and bristles properly so

called (festucw). The spines, or acimli, are stiff and

very resisting, and are distinguished from the bristles

by being larger and being placed in the centre. The

Fig. 201.

Spines of Aphrodita.

bristles, or fcstucm, are various and vcrj' remarkable in

structure, and their uses are well wortliy of attention.

Did our space permit we could dilate at great length

upon this subject, but limited as we necessarily are,

wc can only refer to the writings of Audouin and
Milne Edwards, Oersted, Dr. Johnston, &c., for further

information, and to the accomi)anying illustrations

(fig. 201) of a few of their most interesting forms.

These figures are highly magnified, the weapons
themselves being extremely small though exquisitely

formed. Their number in some of this tribe of Anne-
lides is immense. Some species have been found to

possess five lurndred feet on each side. Each foot has

two branches, and each branch has at least one spine

and one bunch of bristles, some of them simple and
some of them compound. These individuals then have
two thousand spines at least ; and if we reckon ten

bristles to each brush, it has also twenty thousand of

them ! Not only are these spines and bristles of great

importance to the animal, they are also beautiful objects

to look at; for some even of these " laidly worms" shine

with a splendour truly remarkable. The ApJiroclHcs

for example, or " Sea-mice" as they are often termed,

have their bodies covered with bristles or hairs which
possess a brilliant metallic lustre. " Gold, azure, purple,

and green play upon their surface in a thousand diDcr-

ent ways, and these colours, often iridescent, harmonize

perfectly with the ever-changing reflections of the rings

of their body. The wing of a butterfly lias not received

a more brilliant decoration than these worms concealed

at the bottom of tlie sea, and often hidden in black and

felid mud."— (il/. Edwards.) Cuvier was so struck

with this beautiful play of brilliant colours that he

says it does not yield in beauty either to the plumage

of the humming birds or the most brilliant precious

stones.

MM. Audouin ami Milne Edwards, wdio have

studied the Annelides very carefully, divide this order

into eight families—I. AjihrodUidcc ; II. Amjiliino-

midcE ; 111. E-iiniddce ; lY . Nereiduhe ; N.Ariciidm;

VI. Pcripatidtc ; VII. Cluvtopteridce ; VUI. Areni-

colidcc.

Family I.—APIIRODITID^
{The Sea-niicc).

The Sea-mice are of an oval, oblong, or linear-

elongate and depressed form, the body composed of a

definite number of segments, and the back covered

with a series of scales, or elytra, disposed in two rows.

The species belonging to this family are amongst the

most highly organized of all the Annelides. The head

is distinct from the other rings of the body, and pos-

sesses eyes placed on its vertex, generally foui in

number and arranged in two pairs ; true antennw, in

general to the number of five, sometimes three,

the odd one being placed in the centre ; a

cylindrical proboscis fringed with papillie round

the orifice and armed with four jaws united in

pairs, the two above and the two below having

their cutting edges placed opposite each other.

The feet are usually very distinct, well devel-

oped, and composed of two branches, each

furnished with a spine, with bristles, and with cirrhi.

These feet, however, are not uniform in structure, for

some are furnished with a supeiior cirrlius and usually

with branchiio, hut have no elytra, whilst others have

scales or elytra but want the cirrhi and branchite;

and these different kinds of feet alternate for a definite

ijpace along the sides. The branchia;, when present,

are only rudimentary and generally concealed. But
one of the most remarkable parts of the exterrial

structure of the Sea-mice is the existence of these

elytra mentioned above. These are large mem-
branous scales which form two rows placed longitudi-

nally along the back of the animal, and are fixed

to the base of the superior branch of the feet by
means of a short pedicle. They are formed of two
cutaneous or epidermoid layers, applied the one against

the other, but capable of being separated so as to become
vesicular, and, like the oviferous feet of the Ajms
amongst the Entomostraca, appearing at certain seasons

of the year to be filled with eggs. A certain number
of the feet are destitute of these scales, and, as stated

above, these feet alternate with those that are provided

with them—a peculiar structure which does not exist in

any other family of Annelides, and forming the leading

peculiarity of the present group, as well as one of its
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most important characters. We give, as an illustration

of this family, a figure of Aplirodita lnjstrix, the

Porcupine Sea-mouse, a native of our own shores.

—

See fig. 202.

. 202.

Aplirodita hystrix.

Family II.—AMPHINOJIID^ {The Amphinomes).

The Amphinomes are distinguished from the .<4/jAro-

dilidw hy their generally elongated hody being always

destitute of elytra or scales. The segments of the

body and feet are similar or uniform in structure, and

not alternately furnished or destitute of cirrhi and scales,

as in these latter. The branchiae are well developed,

and assume the form of arbuscles, tufts, or crests, which

are attached in an uninterrupted series to the back, or

to the base of the feet. The head is distinct, the pro-

boscis is not furnished with jaws, and the feet are armed

with only a single bundle of simple bristles oil each

branch, and are destitute of spines.

Family III.—EUNICIDiE.

The EnnicidcB, agreeing with the Amphinomidm in

wanting elytra, and in having the segments of the

body uniform in structure, nevertheless differ from

them in several important characters. The organs

of mastication, for instance, attain in these ani-

mals the highest degree of development. The
proboscis, instead of being, as

in the Amphinomes, jawless, is

armed with several pairs of horny

jaws, articulated with each other,

",'/,, and approximated beneath so as
'

to rest on a sort of under lip of

a similar horny texture. The
body is vermiform, and the seg-

ments are numerous and narrow,

but the first and second are with-

out feet. The others have feet

composed of only one branch,

and furnished with two cirrhi,

and with spines as well as

bristles. These latter are both

simple and compound. The
branchice in some of the species

are wanting, whilst in others they

are well developed and in the

torra of pectinated filaments, either straight or spiral,

and inserted above the dorsal cirrhus along a more

or less extensive portion of the body. The linear-

elongated general form of the body, which indeed

is almost cylindrical, but tapered posteriorly, render

the Eunices a connecting link between the Amphi-

nomes already described and the succeeding family of

Nereides. The eyes are sometimes very distinct and

two in number ; at others they are scarcely dis-

cernible. The antennae vary in number and size, in

some species being long, and five, seven, or even nine

in number; whilst in others they are short, and only

two or three. Other species again have none at all.

Family IV.—NEREIDIDjE {The Nereides or Sea

Centipedes).

The family of Nereides is a numerous one. The
body is always slender, linear, more or less cylindrical,

and divided ipto a very great number of segments, each

Fig. 2Pa

Nereis margaiita^'.^i*.

side ; hence, from their general resemblance to these

animals, thej' are known by the name of Sea Cen-

tipedes.

The head is distinct, but variable in form, and is

furnished with generally well developed antennse,

usually four in number ; and besides these in many
species a certain number of tentacles, more or less well

Vol. II.

provided with a very oistinct projecting foot on each

developed, are to be seen on each side. The proboscis

is a powerful organ, always very thick and very long,

sometimes cylindrical in shape and sometimes club-

shaped. It is generally armed with two, or sometimes

four horny, scimitar-sliapcd, cutting jaws, denticulated

along the inner margin, though in a few species these

2r
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organs are wanting. The feet form a projecting series

of lobules along each side, and are all of essentially the

same strnctiire ; in general they consist of two branches

armed with bristles. These are mostly compound, and

in each bundle there is a spine of the usual form. In

the greater number of instances the feet are provided

with two filiform, awl-shaped cirrhi, which in some are

transformed into compressed laminte or leaflets. The
branchife are simple in structure, but their existence is

sometimes doubtful. They are usually in the form

of lobules or tonguelets placed on the feet, and dis-

tinguished from the true lobes of the feet by being

destitute of bristles or any antenna;. The Nereis

(Gg. 203} will illustrate this family.*

F.4MILY v.—ARICIID.E.

This family contains several genera, and a consider-

able number of species. Their body is in general

elongated and linear, like the Nerijides; but it is not

truncate anteriorly as in these worms, and is smaller

nearest the anterior extremity. It is usually cylindrical

in form, and consists of numerous short segments. The
head is very small, conical or rounded, in most of the

species possessing no antennse nor eyes. The proboscis

is small, somewhat membranous, and is destitute of

jaws. The feet are divided into two branches which

are not very projecting, but armed with simple seta-

ceous bristles. The brauchix are either wanting alto-

gether or are very simple in their structure, exhibiting

the form of a setaceous or lanceolate filament reflected

on the back, or elongated and spreading, and frequently

clothed with large vibratile cilia. The species of this

family are miners in wet sand or mud, and are found

inhabiting slightly cemented sand-formed tubes.

Families VI. and VII.—PERIPATID.E and
CH^TOPTERID^.

The families Peripatidce and Chwtopteridee consist

each of only one genus, and only one species has as

yet been described belonging to each of these genera.

In both these families the feet are prominent and fur-

nished only with bristles properly so called, and there

is a total absence of distinct cirrhi.

Family IX.—ARENICOLID^.

This, the last family of the order Errantia, appears

to establish the passage of the animals belonging to it

into those of the order Tubicola; M. Savigny, indeed,

places them along with the Serpulcv. The Arenicoke

are of a cylindrical form, and the body consists of only

a small number of rings, but these are divided by .-»

multitude of transverse pleats. The head is merely

rudimentary, and the mouth is terminal and furnished

Fig. 201.

Arenicola piscatoriim, or Lu^j

with a small retractile proboscis, but is destitute of jaws.

There are neither cirrhi, antennre, nor eyes. The feet

are uniform in structure and composed of two branches,

the dorsal branch being armed with simple bristles,

and the ventral with a series of imbedded, hooked bris-

tles. On a certain number of segments in the middle

portion of the body we find the branchise in form of

* There are several penera belnnging to this family, as
Nereis, Sf/ltls, rhyllotloce Nephihys, Gli/eera, &c., &c., but tliere

is one whicli lias a remarl^able l^orm, and wliich has been de-

scribed as a new genus by tlie late Dr. Johnston of Berwick,
ami hitherto undescribed, which we should lij^e here particu-
birly to mention. He has named it Gattida, in compliment to
liis iVirnd Mrs. Gatty, authoress of the welt known " Paraldes
from Nature." It has a body consisting of about tifteeu seg-
ments, deeply indented at the sutures and narrowed in front.

Tlie small, flattened head has three long, filiform, unjointed
antennre, four eyes, and two pairs of tentacular cirrhi, similar
to the antennre. The feet are composed of only one branch,
and the bristles are compound and falcate. On y one species
bai as yet been de-cribed ; it is a native of England, and has
been called by Dr. Johnston Gattiula siJCetabUis.

well developed arbuscles. The figure we here give

(^Arenicola piscatorimi) will give a good idea of the

family.—See fig. 204.

Order II.—TUBICOLA or SEDENTARIA
(= Capiiibranchieda)

.

The Annelides of this order are so called from the

great majority of them living in tubes, which, from the

organization of their bodies, they are incapable of leav-

ing. They are hence also named sedenlai-y animals,

as the tubes they inhabit are frequently permanently

fixed. The body of the animals is worm-shaped, cylin-

drical, generally swollen or thickened on the anterior

portion, while the posterior is smaller, of less diameter,

and sometimes distinctly defined as a bristleless appen-

dage. It is composed of numerous short segments;

the head is ill defined, not distinguishable from the

anterior segment which contains the mouth ; and there



Serpulid.e. - -ANNELIDA.- -Sabeli.abiid.e. 299

are neither anteniiEe, eyes, proboscis, nor jaws visible

on the crown, or ou a lobe above the moutli, or on

each side near the mouth. On the anterior segment

of the body we see in most of the species a series of

filiform extensile tentacles, and on the first two or three

segments the branchice are placed. These organs are

few in number, are large, much branched, plumose, or

pectinated; and are arranged along the sides, rarely on

the middle of the back of these anterior segments :

Kometimes they are wanting altogether. The feet are

distinct, but not projecting or fitted for enabling the

animal to walk, as in tlie preceding order. They are

not uniform in structure, but present a difl'erent appear-

ance in different parts of the body. They are biramous,

enlarged transversely, and armed with the ordinary

setaceous bristles, as well as with booked bristles or

uiicini, which serve the animal for moving up and

down in its tube. The mouth is terminal and placed

transversely. Some of these Annelides form a homo-

geneous calcareous tube, which is generally attached to

a stone, rock, or shell, &c. Others construct tubes by

agglutinating grains of sand, fragments of shells, and

liarticlea of mud, which they join by means of mem-
brane. A third set, again, inhabit tubes which are

entirely membranous or horny.

Family I.—SERPULID^.

The animals belonging to this family have an elon-

gateil, worm-shaped body, divided into short segments

and distinguishable into thoracic and abdominal por-

tions. The head is amalgamated with the following

segments, and not noticeable in the adult. The first

segment is encircled with a collar, which is said to be

the part of the body that secretes the shelly tube. It

is also furnished with a tuft of bristles on each side.

The feet are composed of tivo branches. In the thoracic

portion of the body the dorsal branch is armed with

setaceous bristles, while the ventral is furnished with

hooked ones. In the abdominal portion of the body

(which is the longer) it is the ventral branch that is

armed with the setaceous, and the dorsal with the hooked

bristles. The branchia; are attached to the vertex or

first segment, consist of two divisions, and resemble

a fine plume in shape of a fan, and are, in general,

adorned with the most lively colours. Each of these

divisions consists of a pedicle, the upper edge of which

is furnished with a great number of filaments placed in

a line, like the teeth of a comb, and each in their turn

provided with a double row of movable barbules.

Though these branchiae serve the purpose of respiratory

organs, it would appear, says Audouin, that it is not

the only use to which they are applied; for Bosc hos

observed that these animals live on small worms, which

they attract to their mouths by the whirlpool caused by

the rapid motion of these organs in the water.

—

Scr-

piiki cortortiqilicciia (fig. 205) will illustrate the family.

F.\MiLy IL—TEREBELLID.^:.

In general form the animals of this family resemble

very much the preceding, being vermiform and cylin-

drical, without distinct head, and divided into thoracic

and abdominal portions. The feet on the thoracic

portion are similar to those of Serpulido', but on the

abdominal portion the dorsal bristles, or both dorsal

and ventral, are frequently wanting. The branchiiB

are pectinated or much branched, rarely filiform, and

placed laterally. These animals inhabit membranous

Fig. 205.

Serpula cortortuplicatft.

tubes, which are coated with particles of sand, gravel,

or broken shells agglutinated together, and open at

both extremities.

F.iMiLY III.—SABELLARIID^.

In this family the body of the animal is composed

of few segments, and is divided into two distinct por-

tions. The anterior portion has the segments provided

with setigerous and uncinated feet ; the posterior is

narrow, without segments, and witliout feet, more like

a caudal appendage. The first segment is large and

truncate, disc-shaped, and having an operculum com-

posed of several rows of flatfish bristles. The mouth

is placed in the centre of this disc, and encircled with

a somewhat extensile lip. The feet are in two series

;

the upper prominent, armed on some of the anterior

segments with flat, or sometimes hooked bristles, and

on the following segments with small fascicles of capil-

lary bristles. The branchia; are in pairs on all the

segments.
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Family IV.—MALDANID^.

Tliis family contains only one genus, Clymene, and

this genus possesses as yet only one species. This is

a very curious worm, destitute of brancliife and tentacles,

and living in a fi.\ed tube of a membranous substance,

but incrusted with shells, and open at both the e.\-

tremilies. The tube is bard, compact, irregular,

constructed of sandy particles, united by an exudation

apparently from the whole body, and fashioned chiefly

during the night.

OnDEU III.—TERRTCOLA (Abranclna scligcra)

Earthworms.

The animals belonging to this order have all a very

simple organization. The body is truly vermiform,

cylindrical, composed of numerous uniform but narrow

segments, which possess no soft appendages or cirrhi,

but are furnished with spines, or spinets, or setaceous

bristles partially retractile. These bristles are almost

never grouped in bundles, but are arranged iu ]>airs

near each other, and upon the sides of the segments.

There is no distinct head, and neither eyes norantennie

are visible. The mouth is destitute of jaws, and there

are no feet ; the bristles or spines on the sides of the

rings taking their place. No external organs of respira-

tion exist; the vent opens underneath the last segment.

As their name indicates, the worms of this order live

in moist earth, or in mud saturated with water, which

they swallow, and from which they extract their food.

They unite both sexes in the same individual, and are

oviparous or multiplied by spontaneous division. The
young undergo no metamorphosis. The animals pos-

sess the power of reproducing portions of their body

which have been amputated, and they may even be

divided into several portions without destruction to life.

Several species have been observed to excrete a phos-

ithorescent fluid, and the skin of others is iridescent.

Family I.—LUMBRICID^ (Earthworms).

The animals of this family are distinguished by the

head being indistinct, and all the segments of the body
excepting the first being armed with setae. The mouth
is never furnished with tentacles, but is edged by two

lips. The bristles which supply the place of feet are

distributed over all the segments, and only rarely form

fascicles. They are non-retractile, and never have

the form of hooked bristles. The Common Earth-

worm {Lumhricus terrestris) is the type of the family,

and is too well known to require description.

Family II.—NAID^ {The Naides).

In this family the head is distinct from the body,

and tlie first three or four segments are without bristles.

The mouth is exactly terminal, whilst in the preceding

family it is situate underneath a superior terminal

lip. The Naides are small, pellucid, vivacious worms,

difiering from the Earthworms by the flatness of their

segments, which are furnished with comparatively long

setaceous bristles. They are all strictly lacustrine,

living amidst subaquatic plants, or, half parasitical,

within the shell of fresh-water Mollusca. They creep

about actively, and can even swim. The segments of

which the body is composed are less distinct than those

of the Lmnbrici, though the body is more elongate.

The number of bristles wdiich each segment is armed
with, varies from two to ten, or twelve. They are of

two kinds—spinets forked at the apex, and setaceous

collected in small fascicles. The animals are zoopha-

gous, and though most probably oviparous, they mul-

tiply easily by spontaneous division. This fact has

been particularly noticed by British naturalists in the

case of Nais {Siylaria') p}-ohoscidea, a small, linear,

round worm, about half an inch long, that is common
about the roots of aquatic plants in our ponds and

ditches. When this process commences, says Mr. Lewis,

who has watched the operation, the little worm begins

to form a second head near the extremity of its body.

After this head, other segments are in turn developed,

the tail or final segment being the identical tail of the

mother, but pushed forward b}' the young segments

and now belonging to the child, and only vicariously to

the mother. In this state, he adds, we have two worms
and one tail.

Order IV.—SUCTORIA (= Ahranchia Non-
sctiijera) Leeches.

This is a natural order of worms and more clearly

defined and circumscribed than any of the preceding.

The body is elongated, depressed in general, and divided

into a great number of narrow segments—the anterior

conformed into a more or less distinct sucker with the

mouth in its centre or on its ventral side; the posterior

forming a terminal, circular, cupped disc. The month

possesses organs performing the functions of jaws, but

usually has neither proboscis nor tentacles. On the

dorsal face of the anterior rings there are in general

several (from two to ten) small black points which are

considered to be eyes, and are arranged in pairs. In

most cases there are no special respiratory organs

visible externally ; and though there are no organs of

taste, smell, or hearing, the sense of touch is exquisite

and difl'used. The animals belonging to this order, as

the name indicates, are all more or less parasitical and

aquatic. A few are zoophagous, devouring small niol-

lusks, larvae of insects, &c.; but by far tlie greater num-
ber suck the juices of other animals, as fishes, frogs, or

animals which happen to go into the water in which

they reside, lodging themselves occasionally in their

palate, under the tongue, nasal fossa.', or even the

oeso]ihagus. Savigny informs us that during the French

expedition to Egypt, they at times caused serious iicci-

denls to soldiers wdio drank at the fountains iu which

these creatures lived. When cold weather commences
they bury themselves in the mud of ponds, and there

pass the winter in a state of lethargy, from which they
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issue at the apijroacli of spring. The suctorial Anne-

lides do not possess the power of reproducing amputated

portions of their body like the Lumhricida:. They are

oviparous, and protect their ova in heavy capsules

or in fibro-gelatinous cocoons. The young do not un-

dergo any metamorphosis, and attain maturity slowly.

Progression is effected by alternate fixations and loosen-

ings of the suckeis, and by corresponding contractions

and extensions of the intermediate segments or rings.

Many species can also swim in the water by undulatory

eel-like movements of the extended body.

This order contains several families.

Family I.—BRANCHELLID^.

The species of this small family have the oral sucker

entire, and the body is furnished with brancbia^form

lobes or membranous appendages on each side of the

segments, which appear to serve the purpose of respira-

tion— aerating, according to Quatrefages, the lymph and

chyle previous to their admixture with the blood.

Family II.—PISCICOLID.a: {Fish-leeehcs).

The species of this family do not possess the mem-
branous branchiseform lobes on the segment, which the

preceding family has. Their jaws are wanting or are

reduced to three projecting points. They live parasiti-

cally upon the bodies of fishes, on whose juices they feed.

Some species are peculiar for the strong tincture or

colour whicli they impart to the spirits in which they

are preserved ; Pontuhdella Iccvis, for instance, impart-

ing a beautiful scarlet colour, while P. muricahi tinc-

tures the fluid with an intense green.

Family III.-NEPHELID.E.

This family of worms contains a number of species

which have the oral sucker incomplete, continuous with

the body, and formed by a moulding of the anterior

rings. The mouth is destitute of jaws, or they are,

when present, rudimentary ; the anus is large, and the

gidlet is long. This rudimentary condition of the jaws

disables the species belonging to this family from pierc-

ing the skin of animals. They are the carnivorous

members of the order Snctoria ; preying on worms,

mollusks, larvce of insects, &c., which they generally'

swallow entire. The species are all lacustrine, are not

found parasitic, but swim with ease through the water,

or crawl like other Annelides, along the ground. M.

Audouin says, that they appear to possess something

iu their structure which makes them afraid of the con-

tact of air, that they never voluntarily quit the water,

and even perish soon after leaving it. Dr. Johnston,

however, asserts that they often leave the water, and

take up their abode on stones on the wet shore.

Family IV.—HIKUDINID^ {The True Leeches).

This family contains, amongst others, the two well-

known species called the Medicinal and Horse Leech.

The family is eminently suctorial in their habits; their

mouth is armed with three jaws, by means of which

they cut into the skin and suck the blood of vertebrate

animals, only falling off' when gorged. The alimentary

canal in the leeches is deeply incised and lobed, with

tlie hinder pair of lobes elongated like intestines. In

these the blood which they have sucked remains for

days and weeks, or even months without digesting or

passing into the intestine, and what is curious, without

coagulating, retaining in fact its fluidity during the

whole of that time. They are enabled to endure absti-

nence for a length of time, without experiencing any

loss of bulk. Leeches are inhabitants of fresh water

ponds and ditches, but they often leave the water of

their own accord for a length of time. In winter they

disappear, and remain hidden during the continuance

of the cold weather. The ova are deposited in a curious

cocoon, which closely resembles a sponge.

Family V.—GLOSSOPORID2E.

" These are small and neat leeches, usually so trans-

parent as to permit the disposition of the viscera to be

seen without any dissection."

—

{Johnston.) They are

of little general interest.

Family VI.—PHYLLINID^E.

The animals belonging to this family have frequently

been arranged along with the Entozoa or Intestinal

Worms. They are external parasites, being found on

the outer surfice of marine fishes and ilullusca. The
body is oblong, flattened, but not divided into segments;

there is no distinct head, and no eyes. The mouth is

without teeth or proboscis, but has usually a small suc-

torial disc on each side of it, and the posterior extremity

is furnished with a large circular suctorial disc.
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Class—TURBELLARIA (The Planarias, Nemertines, &c.)

This class of worms was established by Ehrenberg,

and has been revised by Oersted. It contains, accord-

ing to the arrangement of Dr. Johnston, all these non-

jiarasitical worms the body of which is not divided

into segments, and which is destitute of bristles on the

sides, described in the previous class of Annelides as

taking the place of feet. The extremities of the body

are simple, and continuous with it, there being no dis-

tinct head visible. In form this body is either flat or

subcylindrical ; in substance soft, parenchymatous, or

cavernous, and in general it is naked and lubricous.

Tlie whole body is covered more or less with vibratile

cilia or with papilte ; it is often very contractile,

assuming a variety of shapes at different times, and

tliere are some species which break up voluntarily into

pieces. The front portion of the body, the head being

imperfectly defined or completely continuous with the

body, has in most cases no tenfacula, but in some

genera there are two, prolonged from the surface.

The mouth in some is terminal, in others ventral ; and

in the latter case it is situated in the anterior third,

or near the centre, or towards the tail, and is often

furnished with a protrusile proboscis. The intestine in

one group runs undivided through the length of the

body, and in another is dendritically branched ; and in

these latter this canal is without a vent. The Turbel-

laria are either of separate sexes, or they are herma-

phrodite ; most of them propagate by ova, but some

iiy transverse fissuration. These worms are animal-

feeders for the most part, though there are some which

appear to make their diet, in part at least, consist of

decaying vegetable matters. In general they are

natives of salt or fresh water, though a few are found

(n land in moist places. Their mode of progression

is by gliding smoothly along the surface of any body

upon which they attach themselves, as under stones, on

tlie leaves of algae and submerged plants, &c., or by

swimming, an act which they execute rather slowly.

A few of the species are found taking up their abode

in the deserted tubes of other worms, or even, though

rarely, forming for themselves a sheath of dried gluten

of considerable tenacit}'.

The class Turhcllaria may be divided into two

orders— I. Planaria, containing the true Planarias

;

and II. Teretularia, containing those long linear or

riband-shaped worms, called Linens, Borlasia, or Ne-

mertes, &c.

Order I.—PLANARIA {The Planarias).

The body of these worms, as their name would

indicate, is ilattened, and usually not much longer than

broad. It is covered with a ciliated epithelium, and is

of a loose, cellular, parenchymatous structure. A few

are destitute of eyes, but the greater number have them

pretty well developed, and sometimes even numerous

and arranged in clusters. The mouth is a simple pore,

and often furnished with a protrusile proboscis. The

intestine has no vent or posterior opening, and is either

in form of an undivided tube, or branched like a

shrub.

Tliis latter character has been taken as a moans of

dividing the order into two sub-orders or large groups

— R/iabdoccela, and Dcndroccela.

Sub-order I.—RHABDOCtELA.

Alimentary canal simple and C3'lindrical ; no pro-

trusile proboscis ; locomotion mostly natatory.

The animals of this group are small, aquatic crea-

tures, living both in fresh water and salt. The body

is of a parenchymatous consistency, and it is often

difBcult to trace any distinctly-defined viscera or their

openings. It is contractile to a certain extent, and has

an entire margin. There is no distinct head, and in

some the eyes are altogether wanting, whilst in others

they occur only two in number. Tlie mouth is either

terminal or nearly so. The fresh-water species pro-

pagate by ova, and these are laid inclosed in a cocoon

or capsule. The marine species are less known. A
good many species are found in this country ; and one

genus has been named DalyelUa, in compliment to

Sir John Dalyell, the author of a very interesting account

of British Planaria.

Sub-order II.—DENDROC^LA.

Intestinal canal dendritically ramified; a protractile

proboscis ; locomotion reptatory.

Fig. 206

Planaria maculata.

This sub-order contains many more species than the

preceding, and to it belong the true Planarias. The

accompanying figure will represent the order Pla-

naria.—See fig. 20G.

Order II.—TERETULARIA {The Nemertines).

The worms of this order have a body linear in shape,

and very much (in some cases nearly a thousand times)

longer than broad. It is soft and glutinous, very often

covered with vibrating cilia, and so contractile, that

when extended in the act of moving through the water

or mud, they exceed their length when at rest by three
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or four times, or even more. The anterior extremity

is, in general, marked by several black specks arranged

on each side of it, but variable in number. These are

considered to be the eyes. The mouth is anterior, and

almost always terminal, in the form of a slit, and for

the most part provided with a protrusile, long proboscis.

The intestine is simple, descending down the centre of

the body in a straight or undulating line to the oppo-

site extremity, where it opens outwardly by a pore

similar to the mouth. The sexes are separate, and

they multiply by ova, or perhaps, also, by transverse

sections. The species are all marine, and are found

living under stones and in mud between tide-marks.

They appear to dislike the light, and prefer to live in

obscurity. The species are very tenacious of life
;

if cut into several pieces, each lives and moves, and

perhaps each in time will grow up to a complete and

perfect worm. Fresh water is a powerful poison to

these worms ; if placed in a vessel of this fluid, they

instantly show by their violent contortions how p;iiu-

ful and deleterious it is to them ; they soon break into

pieces, disgorge portions of their viscera, and .speedily

die and dissolve into a soft jelly. Some species pro-

gress like the leeches, moving in great undulations from

side to side, from right to left. All of them can creep

up solid plane surfaces by means of contractions which

sometimes change their general form in a very sin-

gular manner. The number of males appears to be

much inferior in proportion to that of females. As
Quatrefages remarks, this is the case also with many
of the intestinal worms ; in proportion, he says, as the

organization of the lower animals becomes degraded,

it appears that the female sex predominates mote

and more.

Class—ENTOZOA (Intestinal Worms).

As Siebold remarks, it is very diflioult to characterize

this class of worms, for it contains animals having

widely dissimilar organization. Indeed this is so much
the case, that some naturalists wish to suppress the

class altogether, and it has been attempted to divide

and isolate the orders amongst the various other classes

of the inferior invertebrated animals. But such vaiious

difiiculties have arisen from this, that in a work like

the present it is much better to keep the class as a

distinct one ; for if we fail to perceive any common
character in their organization, we can easily find one

ill their manner of living. The Entozoa are parasitical

worms, which either during their whole life, or at least

a part of it, inhabit the bodies of other animals, and

derive their nourishment from them.

The nervous system is feebly developed, and has

only lately been distinctly recognized. In the majority

it consists of two ganglia or two pairs, which unite

together by a median band or narrow commissure, and

give origin to two long cords which nm through the

whole length of the body. In some no vascular

system has been recognized, but in others it is well

developed. The circvdating liquid, however, or blood,

is in general wholly colourless. The digestive organs

vary very much in the different orders. In some, as

the Cestoid inorms and the Acanthocephali, neither

mouth nor alimentary canal have been observed

—

(Siehold) ; but in other orders it is pretty well developed.

No respiratory system has as yet been satisfactorily

observed. The intestinal worms, as their name im-

ports, are almost all inhabitants of the internal parts of

other animals ; there alone can they continue their

species, and there alone can they obtain their nourish-

ment. There is scarcely one animal that is exempt
from these parasites ; and in general each genus seems

to possess one or more species peculiar to itself, though

often several species infest the different cavities of the

same animal at the same time. For instance, there are

about twenty distinct species that are found either in

some of the cavities or in the muscular substance of

man. They are most frequently met with in the

alimentary canal, but they occur also in the cellular

tissue, and in the parenchyma of the most closely-

invested viscera, such as the liver and the br.iin.

Though they are very frequent in diseased states of

the viscera, and, when numerous, are the cause of

disease themselves, they yet occur abundantly in per-

fectly healthy subjects. Most of the Entozoa propa-

gate by means of genital organs, which in some are

situated upon a single animal, and in others upon two

separate individuals. A few, however, multiply by

fissuration, as is the case in the Tape-worms {Ticida).

The old opinion, therefore, that intestinal worms were

products of spontaneous generation, is now completely

exploded. It is exceedingly difficult, however, to

conceive how these creatures can get into some of the

obscure and well protected organs and parts of the

body in which they are found. Not only the liver and

brain, as mentioned above, but the lungs and blood-

vessels are infested with them ; and it is affirmed they

even occur in the unborn fcetus. Some of the species,

too, attain a large size ; and we must conclude that

the germs from which they spring must be exceedingly

minute, as the)' must be capable of being transmitted

through capillary vessels and apertures too small to be

discerned by the naked eye.

The Entozoa dill'er very much from one another in

form and organization, and, according to Cuvier and

Professor Owen, have been divided into two large

orders— I. Nematoid or Cavitary Entozoa (=Coelel-

mintha

—

Owen) ; those which have an intestine float-

ing in a distinct abdominal cavity, commencing with a

mouth, and terminating with a vent; II. Parenchy-

matous Entozoa (=Sterelmintha

—

Owen) ; those which

have the viscera obscure, generally in the form of vas-

cular ramifications, or even not discernible at all. By
this arrangement, however, worms the most dissimilar

in their general appearance arc grouped together, and

a more natural method has been generally adopted.

Rudulphi divides them into five orders, basing his
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arrangement upon that of Zeder. In the following

pages we shall adopt a somewhat similar method, and

divide them also into five orders :

—

I. Nematoid, Round Worms—those which have

a slender, elongated, cylindrical hody, more or less

filiform, and rigid or elastic. The individuals have a

true iii-testinal canal, and are of both sexes.

II. AcANTHOTHECA, Sheathed - hooked Worms—
those which have a more or less club-shaped form,

with a large head and the mouth in a depression of it,

and surrounded with four strong, brown, simple hooks.

The sexes are separate.

III. Trematopa, Suctorial or Flulce Worms—those,

the species of which have the body generally flat, soft, and

furnished with suctorial discs. They have no intestinal

canal, and the sexes coexist in the same individual.

IV. AcANTHOCEPHALA, Hooked

Worms—those in wliich the body

is slender, round, subelastic, and

provided at the anterior extremity

or head with a retractile proboscis.

They have no intestinal canal,

but distinct genital organs, and

distinct sexes.

V. Cestoidea, Ribband or

Band Worms—including the

Cystic Worms or Hydatids

[Cystica of Rudolphi) ; those

that have an elongated, flattened,

soft, continuous or jointed body,

and a head either round and

provided with a crown of small hooks, or flattened and

furnished with two or four suctorial pits, called hothria.

In these the two sexes are imited in the same indi-

vidual, and no trace of intestinal canal is to be seen.

They multiply also by fissuration.

Order I.—NEMATOIDEA [The Round Worms).

This is the most highly organized order of all the

Eutozoa, and contains a great many species. It com-

prises also more species found inhabiting man, than any

cf ths other orders. They may be defined as worms

with a filiform, or very long cylindrical or fusiform body,

covered with a resisting integument. The mouth is

terminal or nearly so, and the vent is nearly terminal or

preceding by a short distance a very slender tail. The
intestine is straight. The sexes are separate. In size

they vary much, some being scarcely a line long, others

measuring an inch, and .others again reaching the length

of a foot. The greater proportion of them are found

in the interior of the body of other animals, but a few

are detected in the muscular system.

The most typical genus of Nematoid or Roundworms
is the genus Ascaris. The Ascarides are almost always

found in the intestines of vertebrated animals
; and one

species infests the alimentary canal of man.

Order II.—ACANTHOTHECA.

This order has been constituted to receive a few worms

which Cuvier arranged amongst the Nematoidea, and

Rudolphi amongst the Trematoda, but which differ from

both these orders in several respects. The order may
be defined as composed of worms having a straight

intestine, with the mouth subterminal, and the vent

terminal. The mouth is situated on the infeiior sur-

face, and is armed with two pairs of hooks, which are

retractile into sheaths. They have a distinct nervous

system, and the sexes appear to be separate.

Genus Pentastoma.—This genus is almost the

only one belonging to it. The species are never

found in the intestines; they are only to be found in

the frontal sinuses, in the larynx or the lungs of Mam-
malia and Reptiles, or in cysts or serous cavities. They
are worms of an oblong or cylindrical shape, pleated

transversely, or nearly ringed. The head is generally

large, and the mouth is situated on the under surface.

Fig. 207.

Pentastoma tfpnioidea.

with a longitudinal slit on each side, from which issue

two pairs of simple or double hooks, retractile into as

many distinct cavities. The genus is represented by

a figure of Pentastoma tcenioides.—See fig. 207.

Ordek III.—TREMATODA.

This is a very natural order of intestinal worms. They

are more or less elongated, and of a depressed form,

and provided with one or more organs of adhesion or

suckers, by means of which they attach themselves to

the various animals upon which they live as parasites.

They are provided with a mouth and an intestine, but

have no vent. The two sexes are united in the same

individual. In those species which have been particu-

larly watched the ova are elliptical, and the embryos

when first hatched are generally covered with vibratile

cilia, and undergo distinct metamorphoses in their pro-

gress to maturity. The Trematodes are found in the

various cavities of the body, in the tissue of certain

organs, or even on the surface of the body ; and exist

in both vertebrate and invertebrate animals.

The various species which are found adhering to the

external surface of the animals upon which they live,

forming the families Onchobothriidce and Capsalidcv,

have, in consequence of their being outside parasites,

been placed by several naturalists in the class Annelida.

Genus Distoma or Flul-e-wnrms, the species of

which are all found internally, may be taken as the

type of the family. The body of these worms is gene-

rally depressed, sometimes of a cylindrical form, and is

provided with two distinct and isolated suckers, one
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anterior, containing the mouth, the other imperforated,

and situated on the ventral surface hetween the middle

and the first sixth of the length of the body. The
intestine is divided into two branches.

OuDER IV.—ACANTHOCEPHALA {Hooked

Worms).

Tlie worms be'onging to this order, the Hooked
Worms, as they are called, are slender, more or less

elongated, of an ovoid-oblong or cylindrical form, and

provided witli a retractile proboscis, armed with hooks

or spines arranged in rows. They appear to have

neither mouth nor digestive tube, but take their nourish-

ment by absorption. The sexes are separate, and the

females are oviparous.

This order contains only one genus, Echinorhynchus,

the species of which are generally of a round or cylin-

drical form, and in some instances attain a considerable

length, tliough in others the body is shortened to a kind

of sac. The hooked proboscis is extensile, club-shaped,

or nearly globular, and the spines are sometimes very

numerous, being arranged in some species in as many
as sixty transverse rows. They are chiefly found in the

alimentary canal of vertebrated animals, and attach

themselves to the coats of the intestines by means of

the hooked spines on the proboscis. It is princijially

in Ampliibia and Fishes that they are found, but occa-

sionally they occur in Mammalia.

Ordicr v.—CESTOIDEA {Cestoid Worms).

This order includes a variety of worms, which accord-

ing to Rudolphi and his followers, made a separate

order by themselves, under the name of Cystic woims

{Cyslica), but which are now better understood, and

proved to be the immature or undeveloped forms of the

Cestoid worms.

The order Cestoidea may be briefly characterized

thus :—Worms with a soft body, generally flattened or

band-shaped, and formed of numerous joints. They

possess neither intestine, mouth, cor vent. They have

ordinarily a head furnished with two or four suckers

or small pits which are muscular, very contractile,

and frequently armed besides with booklets disposed

in a terminal crown, or in pairs in front of each pit, or

very numerous upon four or two retractile proboscides.

The genital organs of both sexes are united, either on

a single joint or on distinct joints {;^CestoiJca). Some-

times from an arrcs* of development, there are no

genital organs, and then frequenily the body of the

worms is terminated by an isolated vesicle, either single

or common to several [=:^Cyxtica).

Genus T.snia, or Tape-worm.—The worms belong-

ing to this genus are white, very long, and flat. The
body is composed of a great number of joints or

segments very variable in shape and size, and verj-

contractile. The head is round or tetragonal, and is

surrounded by four roimd, muscular, very contractile

suckers. In the centre of tliis head there generally

issues a proboscis of a greater or less length, and com-

pletely retractile into a muscular receptacle. Tliis

proboscis is, in some of llie species, naked or unarmed,
Vol. II.

but in a great proportion it is surrounded with booklets

forming one or two rows. The first joints of the body
are generally very short and numerous ; the middle ones

are generally broader than long, but of variable shape,

and provided with more or less distinct genital organs

;

and the last are filled with ripe ova and then often

become longer than broad. The genital organs, com-
plete in each joint, have the orifices situated at the two
opposite sides of each in some, or at one side only in

others ; and in this case they are either always or gene-

rally on the same side (unilateral) or they are alternately

on one side or the other. The last joints are capable

of being detached and living separately, and each joint

being a perfect animal as far as the generative appara-

tus is concerned, the propagation of the species is capable

of being carried on to a very great extent. The Tape-

worms are fomid living in the intestinal canal of verte-

brated animals, more especially Mammalia and Birds.

Of late years some exceedingly interesting and very

curious facts with regard to the development of Tape-

worms have come to light, and the extraordinary trans-

formations of Cystic worms into Tceniie have been tlie

means of enabling naturalists to do away with the

former as a distinct order altogether. Siebold appears

to have been the first who advanced the statement, that

certain Cystic worms were nothing but stray Tape-

worms which had become vesicular. The Cystic worms
are generally small creatures contained in a cyst, having

the head furnished with a crown of booklets, and the

body terminated by a bottle-shaped vesicle filled with

liquid. They are always destitute of genital organs.

By a series of experiments made, Siebold ascertained

that if the Cystic worms which inhabited the body of

a mouse or rabbit, for instance, were swallowed by a

dog, these Cystic entozoa of the rodent become in a

short time, in the intestines of the carnivorous animal,

a perfect and full3'-developed Tccnia. A species of

C3'stic worm (the Cysticercus fascicularis) infests the

liver of rats and mice. Having previously ascertaineil

that certain specimens of these worms were contained

in the liver of a mouse, the animal was given to a cat.

Several animals were thus fed, and by killing them at

certain intervals one after the other, the transformation

was seen to take place. The liver of the mouse was

digested in the stomach of the cat, but the Cysticaxus

was left unharmed. It soon loses its terminal or

caudal vesicle ; and finding in the chyme of the

stomach and small intestines of the cat a suitable

place for furllier development, it speedily assumes

the articulated form of a Tape-worm. When fully

developed, the species was ascertained to be the

common Tape-worm of the cat, the Tcenia crassicoUig.

Encouraged by the success of this experiment, Siebold

next tried it with a species which is found living in

cysts in the coats of the intestines of the rabbit, the

Cysticercus pisiformis. Several dogs were fed with

animals infected with these cystic worms, and upon

killing the.se dogs at intervals of from two hours to

eight weeks after being fed, lie found these little para-

sites of the rabbit gradually assuming the form of iho

common Tape-worm of the dog, Taiiia scrrata. Fir-st

he found the cysts disappear, then the terminal vesicle

becomes absoibed, the worm then quickly begins to

2Q
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increase in size, and at the end of eight weeks it was

found to have grown from the size of a pea to the length

of from thirty-six to

ova are not

worms, but

thirty-nine inches.

The most generally

known and perhaps the

largest of all the Tape-

worms, is the species

which inhabits the in-

testinal canal of man.

Fig. 208 is that of tlio

Tania crassicollis men-

tioned above.

The Cystic worms,

formerly constituting a

separate ordi-F, Cesloi-

(lea, and now provi-

sionally a family, Cysti-

cilice, are only, as

mentioned above, stray

Tanice, which hava

nssnnied a vesicular

form and have not

developed genital or-

gans. They are the

produce of the micro-

scopic ova of the Ces-

toid worms belonging

to certain carnivorous

ariimals accidentally

introduced into the

bodies of rodent or

ruminant quadrupeds.

In such situations these

Fig. 20S.—Tffinia crassicollis.

developed into elongated, articulated Tape-

into Cystoid worms, the body being ternji-

nated by a vesicle of a

bottle-shape and filled

with fluid. They do

not assume their per-

fect form till they

have passed through

the stomach of the

Carnivora to which they

originally belonged; but

nevertheless while in

their undeveloped form

as Cystoid worms, they

produce intense sufi'er-

ing, serious illness, and

ultimately death, in the

poor creatures in whose

bodies they have taken

up their abode. Such

are the species of Cysti-

cercus, Cosnurus, &c.

The history of the

worms called Entozoa

is full of interest, but

in a work of this soit

we must content our-

selves with merely a

brief sketch of the clas-

sification and leading

families and genera.

Enough, we trust, has

been said to stimulate

inquiry, and to aid tho

reader ia pursuing it.

EXD OF CRUSTACEA, ETC.







THE MUSEUM

NATURAL HISTORY
ZOOLOGY.

Sub-kingdom—MOLLUSCA*

—

Molluscous Animals.

If we follow the anangemenl of the animal kingdom,

as exhibited by the immortal (Juvier, we find that

animals are constructed upon four different types, which

have been called Suh-kinijdoms. The first of tliese is

the sub-kingdom Vertehrata, or vertebrated animals,

and has occupied the former part of this work. The
second sub-kingdom is that of the MoUusca, composed

of those animals that are generally known by the name
of Shells or Shell-fish. Formerly the animals which

formed and inhabited shells were httle known, and by

those who studied this interesting branch of natural

history, were very little attended to. The shells or

coverings of the animals alone attracted the attention

of the student, and hence the study of this branch of

natural science received the name of Conchologyf—an

appellation still in general use. At the present day,

however, the animals receive an equal share of atten-

tion from the naturalist ; and the arrangement of the

hard persistent coverings, or shells, of these animals,

depends almost entirely upon the structure of the soft

animals which form them. We find, too, that a large

number of animals which are true shell-fish, so to

speak, have no shells, and hence the name oi Molltisca

now adopted to contain all, both shell-bearing and
shell-less species. The Greeks, as Aristotle and his

followers, called them by a similar name, Malalia

(iaa>.a/t/a), and the study was hence by several natur-

alists called Malacology.

Molluscs may be defined as animals possessing a

body which is soft and fleshy, devoid of bones or any
internal skeleton, and not divided, as in insects and

worms, into rings or articulations. This body is

covered with a soft, irritable, and muscular skin, which

is moistened by a viscid liquor that exudes from it,

and which is in very many instances of sufficient extent

to form fleshy folds that envelope, more or less com-
pletely, the whole body as in a mantle or cloak. In

• From the Latin word mollis^ soft.

t From the Greek words Koy-^ri, a shell, and Xoyot, ft dis-

course.

some cases this skin is naked, and then the mantle is

thick and mucous ; in the greater number of the species,

however, it is protected by a hard, persistent, calcare-

ous covering called a shell, and then this mantle is

thin and transparent. The animal, in the great majority

of species, is of an elongate form, walks upon a central

disc ox foot, and is provided with one or more pairs of

organs on the head and sides. The principal organs

of the body are in pairs and are symmetrical, thus dis-

tinguishing them from the Radiated sub-kingdom heie-

after to be mentioned. But the most essential character

lies in the arrangement of their nervous system. This

system consists of a certain number of enlargements

or centres, called ganglia, from which the nerves are

given off to the different parts of the body. These
ganglia are principally concentrated around the entrance

Fig. 209.

Nervous system of MoUusca.

to the alimentary canal, and form a collar or ring

which surrounds the asophagtis or throat, and is con-

nected with other ganglia disposed without symmetry

among the viscera, or in the neighbourhood of the

organs of locomotion—fig. 209. The ganglia " on the

sides and upper part of the ring represent the brain,

and supply nerves to the eyes, tentacles, and mouth

;

Jl
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other cenlies, connected with the lower side of the

esophageal ring, send nerves to the foot, viscera, and

respiratory organ."—

(

Woodward.)

ARRANGEMENT OF MOLLUSCA.

Previous to the time of Cuvier, the animals which

we now know under the name of ]\Iolhisca, were con-

fusedly arranged, and very imperfectly known. They
" were intermingled with worms and with zoophytes,

while a great number of them stood detached from

their allies under the ordinal designation Testacea,

merely because they were inclosed in hard calcareous

shells ; the knowledge of the inferior tribes being then

too little advanced to admit of the application of any

characters but those that were derived from exterior

form anil con.sistence. By liis mimerous careful dissec-

tions, Cuvier was early enabled to detect and appre-

ciate the unnatnralness of the prevalent systems ; and

when liis labours had convinced him that their over-

throw was necessary to the progress of science, they

had at the same time furnished him with the materials

out of which he sought to erect a new system, which

has been of incalculable advantage to scientific concho-

logy, and which remains untouched in all its giand

lineaments, though his successors have certainly im-

proved and worked out many of the minor details."

—

(Johnsiiin.) It is to Cuvier, then, that we owe the

grouping together the animals to which the name of

MoUusca is now properly restricted.

This great naturalist took as the first division the

possession or the want of a head, and arranged the

various classes into two principal groups:— 1st, Those

which had a bead more or less distinctly formed, the

Encejihala ; and 2nd, Those which were destitute of

that important appendage, the Accphala. In the first

group he placed the Cephalopoda, or Cuttle-fishes ; the

Ptcropoda, Winged or Floating mollusca ; and the

Gasteropoda, or Snails. In the second gronp he placed

the ConcIi/'/era, or Bivalve shells; the Brachiopoda,

Brachiopods, or Lamp shells ; and the Cirrliopoda, or

Barnacle shells. This last class is now ascertained to

belong to the Crustacea, but may be replaced by the

Tunicata, or Timicaries—which he made merely an

order of the Acepihala. Various arrangements have

lieen suggested by naturalists since Cuvier put forth

his system, but we will only mention one, that of Dr.

Gray ; merely premising that however varied the

methods propounded have been, they all hinge in

reality upon that of the celebrated author of the " Eegne

Animal."

Cuvier divided the Mollusca into two great groups,

according as they possessed or as they wanted a head.

Dr. Gray, in adopting the classes of Cuvier, divides

them into two great groups also, but takes as the basis

of his arrangement the possession or want of a foot. As

this arrangement is the one adopted in our great national

collection in the British Museum, and has the merit of

being patent to all who wish to study Conchology ; and

as we shall have frequent occasion to refer to it in the

following pages, we subjoin it as follows :

—

SUB-KINGDOM MOLLUSCA.

CiRourl.

—

Pedifera, crawling on a foot placed under the

body.

Clasal.—GASTEEOFODA— Gasteropods, Umvalves,orSiwils.

Head distinct, with eyes and tentacles ; body usually

protected by a conical, more or less spiral shell, often

I'liruished with an operculum.

Class 2.—CONCHIKERA— Co«c7i{/t'rs or Bivalves.

Head indistinct ; mouth placed between the gills ; they

and the body inclosed between the two leaves of tlin

mantle, which are covered by two shelly valves united

above by a ligament.

Group II.

—

Atoua. Foot none, or very rudimentary.

Chiss 3.

—

Brachiopoda—Brachiopods or Lamp Shells.

Mouth placed at the base of two Bpirally-tvri^trd

ciliated arms between the two leaves of the mantle,

which are covered with two separate shelly valves ; they
live attached to other marine bodies.

Class 4.—PTERoroDA

—

Pteropods or Floating Mollusca.

Uead prominent, with one or rarely two pairs of tins

on the side of the neck, by means of which they suim
on the ocean ; body often covered with a thin conoidal

shell.

Class 5.—CErilALOPODA

—

Cephalopoils or Cuttle-fishes.

Head distinct, large, with eight or ten or more arms
by which they walli bead downwards.

To these we must add

—

Class 6.—TuKiCATA

—

Tunicated Mollusca or Tunicaries.

No distinct head; mouth at the bottom of the bran-

chial sac ; body protected by an elastic gelatinous tunir,

with two orifices, one for the admission of water and
food into the interior, and the oth.er for the cxpuLiuu
of excrementitious matters ; no shell.

As in the preceding parts of this work, the plan

followed has been, in general, to commence with the

most highly-organized forms, descending to those lower

in the scale, we will deviate here from the sketch just

given of the arrangement in the British Museum, and

begin with the Cephalopods. " The type of structure

which characterizes the Dibranchiate order of Cepha-

lopods," says Professor Owen, " places these mollusca

not only at the head of that division of the animal

kingdom, but in respect to its closer proximity to the

vertebrate type, unquestionably at the head of the

whole invertebrate series " Premising tliis, we will

therefore commence with

—

Class I.—CEPHALOPODA—Head-walking Molluscs.

TllF, Cephalopods are the most highly organized of all

the molluscs. They are symmetrical animals, having

their right and left sides equally developed. They
have a large distinct head, a month armed with power-

ful horny jaws, acting vertically like the mandibles of

birds ; a large and fleshy tongue, and large well-devel-

oped eyes, approaching in structure those of verte-

hrated animals. The body, wliich is soft and fleshy, is
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enveloped in the mantle, which forms a muscular sac,

open only in front. The head protrudes from this

openinf^, is distinct from the body, and has placed

round the mouth a number of flexible, fleshy append-

ages, called arms or feet, which serve both as organs of

prehension and locomotion. These arms or feet are

usually provided with cups or suckers, called acetahula,

that act like cupping glasses, and are for the most part

unarmed, tliough in some instances they are furnished

with a long sharp claw. They form a single or double

series on the inner surfoce of the arms, and are various

in number. In those which are unarmed, the mechan-

ism for producing adhesion is extremely interesting.

From the margin of each cup, a series of muscular

fibres converge toward the centre, at a short distance

from which they leave a circular aperture, which is

occupied by a cone of soft substance rising from the

bottom like the piston of a syringe, and capable of

retraction. So perfect is this mechanism, says Dr.

Roget, that while the muscular fibres continue con-

tracted, it is easier to tear away the substance of the

limb than to release it from its attachment—it being

apparently under the complete control of the animal.

When the suoktr is applied to a surface for the pur-

pose of adhesion, this piston, having previously been

raised so as to fill the cavity, is retracted, and a vacuum
produced ; but when the animal is disposed to let go

its hold, the piston is at once pushed forward, and

the vacuum produced by its retraction is in an instant

destroyed.

The class Cephalopoda is divided into two orders

—

those which have the body naked, and have no shell,

or only an internal one ; and those in which the body

is inclosed within an external chambered shell. The
first group, the Naked Cephalopods, have all of them

only two branchise, or gills ; whilst the second group,

the Shell-bearing Cephalopods, possess four. This

essential character has been considered as the best for

dividing them, as one of the families of the first group

{Argonaiitid(e) is now generally allowed to possess a

shell, though not a chambered one ; and another

(Sjiirulidce) has a chambered shell, which though cer-

tainly an internal one, nevertheless in one of the species

appears to contain a portion at least of the animal

within its last chamber. Rafinesque, in dividing them

info two groups or orders, proposed the names of

Antcpedia and Polarnaxia for them; but we hero adopt

the nomenclature first established by Professor Owen,

who from the number of their gills calls them Dihraa-

chiata and TeCrabranchiata.

Order I.—DIBRANCHIATA—Two-gilled Cephalopods,

Animal swimming, having the body naked, the shell

being either altogether wanting or contained within the

body (except in Argonautidce). The head is distinct,

separate from the rest of the body, and surrounded by
eight or ten fleshy arms, provided with sessile cups or

suckers. The eyes are sessile, prominent ; the mandi-

bles horny, like the beak of a parrot; and the walls of

the siphuncle are entire. Gills two in number. Ink

gland always present. The body of the animal is

round, or elongated, and provided with fins ; and

when the shell is present (except in Argonauta), it is

either horny or shelly, with or without air chambers.
" The mantle is usually connected with the back of

the head by a broad muscular band ; but its margin

is sometimes free all round, and is supported only

by cartilaginous ridges, fitting into corresponding

grooves, and allowing considerable freedom of motion."

—
(
Woodward.)

SUB-OEDER I.—OCTOPODA (OCTOPODS),

This sub-order contains three families. The body is

rounded, and seldom possesses fins ; it is united to the

head by a broad cervical band, and in the Argonauts

is covered with a thin, single chambered shell. The
head is large, and the eyes are fixed and incapable of

rotation. The fleshy arms are only eight in number,

and have no swimming membranes. The cups or

suckers are sessile, flat, and without any horny ring.

The branchial chamber is divided longitudinally by a

muscular partition. " They are the most eccentric or

'aberrau'' molluscs, superior in organization to all the

rest, but manilesting some remarkable and unexpected

analogies with the lowest classes of animals.''—

(

Wood-
vard.)

\Ve have merely space to mention a few of the

families and genera into which this order is sub-

divided :

—

Familv. I.—OCTOPODID^—(ne Sea Spiders.)

In this family the anns are all similar, subulate in

form, or conical and tapering, elongated, and united

at the base by a web. The cups are short and sessile.

The shell is altogether wanting, or is represented by

two short styles encysted in the substance of the mouth.

—{Owen.)

Genus Octopus. — The genus Octopus may be

taken as the type of the family. It has two rows of

cups on the arms, and the body of the animal is round,

and destitute of lateral fins. It is warty, or covered

with cirrhi, which disappear when in repose, or when

preserved in spirits. The eyes are small, lateral,

covered by the continuation of the surrounding skin,

and often by one or two transparent eyelids. The
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arms are unequal, and tbe siphunole is elongate, conical,

and slender. The Octopi live on rocks on the coast,

Bwim well, and are very agile. Tliey change their

colour rapidly, and in the dark are slightly phos-

phorescent. The females deposit transparent eggs in

bunches on sea-weeds, or in the cavities of empty
shells They are solitary animals, and are the "polypi "

of Homer, Aristotle, Gesuer, &c. " Professor E. Forbes

h;is observed that the Octopus when resting, coils its

dorsal arms over its back, and seems to shadow forth

the Argonaut's sliell."

—

{Woodward.)

THE COMMON OCTOPUS (0. vuhjans) is abundant

on our coasts, and is found in the Mediterranean,

Atlantic, and Indian oceans, and in the Red Sea. In

swimming, it propels itself rapidly backwards, by

repeatedly striking in a forward direction tlie whole of

its arms, webbed at the base, at tlie same instant. It

walks also with equal ease, dragging its body along the

ground at the rate of about seven feet in a minute
;

and should it require or wish to accelerate its pace, it

inflates its body until it resembles a distended bladder,

then letting go all hold and casting itself forward, it

rolls over and over with great velocity, and often effects

an escape which would otherwise have been impossible.

Family II.—FHILONEXID.E.

In this family the arms are elongate, tapering, and

unequal ; and the cups are fleshy, pedunculated, very

extensible, and placed in two rows, which are some-

times far apart. The eyes are large and prominent.

The shell is altogether wanting. The animals belong-

ing to this family are all natives of the high seas, and

are crepuscular or noctimial in their habits of life.

I'hey are gregarious and sociable, and in some parts

of the world are seen during the night covering tlie

surface of tlie ocean in great numbers. They avoid

the light, possess the faculty of changing their colour,

and are voracious creatures, feeding upon floating

mollusca and medusa.

Genus Piiilonexis.—The genus Phihnexis is the

type. It has the arms free, not webbed, tapering ; in

some species the upper pair are very long, and the

others short.

Fa.\iii.y Ii(,.-ARGONAUTID^E=OCYTHOIIi^
{Argonauts.)

Tlie family of the Argonauts is one which has given

rise to a great deal of discussion ; some authors main-

taining that the animals, and the shell in which they

are found, have no further connection witlr each other

than the Hermit Crab has with the shell in which it

takes up its abode—that the Cuttle-fish in fact which

inhabits tlie Argonaut shell is a mere parasite ; others

maintaining, on tlie contrary, that the shell of the

Argonaut is really secreted by the female, and that it

serves as a nest for containing the ova. This latter

opinion is now almost universally received by natural-

ists ; and the experiments of Madame .leannette Power,

supported in most things by those of M. Sander Rang,

are sufficient to convince most people. Professor Owen
has given a very able report upon tliese c.Kperiments,

the summing up of which is clearly in favour of the

view of their intimate connection as one and the same.

Dr. Gray, however, still considers the question unsettled

;

and in the catalogue of the Cepli<dopoda Antrprdia,

in the collection of the British Museum, he gives his

reasons for remaining unconvinced. The animal, he

says, is not attached to the shell by any muscle

(unlike all other mollusca which form the shell

they inhabit). The animal, when alive, does not fit

the shell, so that the shell cannot be moulded on its

body, as in other mollusca. The skin of the animal

which inhabits the shell is of the same texture and

appearance as in the other naked Cephalopods;

and the presence of sand between the shell and the

body appears to cause no uneasiness to the animal, as

it does in all other shell-bearing mollusca, where tlie

animal immediately rids itself of the irritation so caused

by covering the sand, &c., with a calcareous coat. The
animals, he continues, found in tliese shells are all

females, and the apex of the shell is filled with very

small eggs ; while from the large size of the young
shell, which is seen on the apex of the true Argonaut,

we sliould expect the animal which formed that shell

to have a large egg. Believing, however, that the

shell of the Argonaut is formed by the animal which

alone is found to inhabit it, we proceed to give the

characters of the family. The animals were named
Ocythoe by Rafinesque, who consiilered them distinct

from the shells. Their body is of an ovoid shape,

enlarged in front, and smooth. The head is oblique,

and the eyes are lateral, very large, prominent, and

covered on the upper edge with a very thin eyelid.

The arms are tapering, very uuequal, the dorsal pair

being bent back on themselves, and furnished with a

membrane or web at the extremity. The cups are in

two rows, prominent, as if slightly pediceled. The
siphuncle is ver}' large and conical. The shell is

exterior, symmetrical, and involuted. It is one-celled,

thin, brittle, transparent, horny, and flexible when wet.

The nucleus is very large and hemispherical. This

shell is inhabited only by the female, and it is con-

sidered to be secreted by her webbed dorsal arms.

The male is smaller than the female, has no shell, ami

the superior arms are not webbed or expanded as in

the female, but are pointed at the extremities. Occu-

pying the place of the third arm on the left side, there

is in the male an organ developed within a coloured

sac, which is in fact an irregularly metamorphosed

arm, containing abundance of spermatozoa, and which

is detached as soon as the seminal fluid has been

deposited in it. It after this eivjoys an independent

life, and is the Hectocotyle of the Argonaut. These
animals live on the high seas in the warmer regions,

and have been taken from the stomach of a dolphin

six hundred leagues from any land. Their food con-

sists of floating mollusca. There is only one genus,

called Arffotiatita, by those who believe in the identity

of shell and animal, and Ocythoe by those who do not

—the name oi Argonauta being restricted by them for

the shell alone.

THE PAPER NAUTILUS {Arfinnauta-Argo)~{\\e

animal being the Ocythoe tidicrcidata of the British

Museum catalogue— (Plate 3, fig. 8)—is, from its being
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abundant in the Mediterranean, as well as the Atlantic

and Indian oceans, the best known species. The shell

of this species is a very beautiful object, and the favourite

of poets and artists of all ages. As Dr. Johnston

observes, it is the original whence artists have derived

many a pretty design for the car in which the sea-born

Venus is made to ride the ocean, and which "sportive

dolphins drew." It is the " little Nautilus " of Pope,

who as a poet improved upon the pretty picture of

the animal given by Aristotle, who described it as

floating on the surface of the sea in fine weather, and

holding out its sail-shaped arms to the breeze. Pliny

endorses Aristotle's notion of its raising its webbed

arras and spreading them out as a sail ; and the poet

Montgomery, in his Pelican Island, has since his time

" married it again to immortal verse" :

—

*' Light as a flake of foam npon the wind,

Keel upward, from the deep emerged a shell, .

Shaped like the moon ere half her horn is filled ;

Fraught with young life, it righted as it rose.

And moved at will along the yielding water.

The native pilot of this little hark
Put out a tier of oars on either side,

Spread to the wafting breeze a twofold sail,

And mounted up and glided down the billow

In happy freedom, pleased to feel the air

And wander in the luxury of light."

The movements of this beautiful mollusc, however,

are now better known, and have been stripped of the

fable and poetry which enveloped them. The little

sailor sits in its boat with its siphon turned towards the

keel, and its sail-shaped dorsal arms closely applied to

tlie sides of the shell—fig. 210. It swims by ejecting

water from its funnel or siphuncle, and like the rest of

the Cuttle-fishes, the motion is backwards, the shell

being driven in that direction by the recoil caused

by the sudden and forcible expulsion of the water for-

wards. Its motions, however, are not confined to

swimming, as it crawls at the bottom of the water in a

reversed position, carrying its shell over its back like

a snail.

These creatures are very shy and timid. " During

calm weather," says Madame Jeannette Power, " and

in quiet water, if not feeling themselves observed, they

make a parade of their many beauties, rowing with full

sails tinged with beautiful colours, and resting the

extremities of their sail-arms on the two sides of the

shell, or embracing the shell with them. It is then

that their different movements and habits may be

observed ; but I was obliged to act with the greatest

caution in order to enjoy this spectacle, for the creatures

are extremely suspicious, and no sooner find them-

selves observed than they let themselves fall to the

bottom, and do not rise again for many horn's." Mr.

Arthur Adams, during the voyage of the Samaranrj,

had frequent opportunities of observing two species of

Argonaut with their living inhabitants, and corrobo-

rated two facts with regard to their history. He
observed "that the female Argonaut can readily dis-

engage herself from the shell, when the velamentous

arms become collapsed, and float apparently useless

on each side of the animal ;

" and ascertained from

experiment " that she has not the ability, or perhaps

the sagacity, to enter her nest again, and resume the

guardianship of her eggs." He was satisfied also

Fig. 210.

Swimming Argonaut,

"that the thin shell of the Argonaut is employed by the

female as a safe receptacle in which to deposit her

eggs;" for he dissected a specimen of A. tuberculosa

{A. nodosa) that was taken firmly embracing the shell,

which contained a large mass of eggs occupying the

discoidal portion of the chamber and the posterior por-

tion of the roof. The eggs he describes as being very

numerous, and united together by a delicate, glutinous,

transparent, filamentous web, and suspended to the

body whirl of the spire.

Sub-order II.—DECAPODA (Decapods).

In this snb-order the body of the animal is elongated,

oblong, or cylindrical, and always provided with a pair

of fins. The mantle is supported by a fleshy band, or

Vol. II.

by cartilaginous buttons and loops; and the body is

strengthened in the middle of the back by an internal

shell, which is longitudinal and either horny or cal-

2 R
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careous. Tlie head is smaller than the body, and the

eyes are free in the orbit, turning in every direction in

the very large orbital cavity. The arms are usually

said to be ten in number—hence their name of Deca-

pods. Two of these, however, ditl'er considerably in

their form from the others, and by many conchologists

are termed tentacles. The real arras are eight in

number, as in the Ootopods, but are always shorter;

they are fleshy, sessile, and often edged witli mem-
branes. The two tentacular arms are long, cylindrical

and are expanded at the ends. The cups or suckers

are oblique, pedunoled, and armed with a homj' ring.

The siphunele is almost always provided with an

internal valve. The animals belonging to this sub-

order are cliietly found in the open sea, but, it is said,

make their appearance periodically in large slioals, like

certain fishes, on the coasts and banks. The structure

of tlie internal shell is well adapted for dividing the

species of Decapods into three distinct groups or sec-

tions— those which have a solid horny shell, like a

pen {(jladius), CnoNDitoPHORA ; those which have a

cellular calcareous shell {sepion}, Sefiopiioua ; and

Jnstly, those which have a chambered, siphoned shell,

(in recent species) calcareous or shelly, Belemno-
I'lIORA.

Section I.—CHONDROPHORA.

This section contains five families, but we have

only space to mention two :—

i

Family I.—CHIU0TEUTHID-3E.

The animals of this family are semipellucid, and

have an elongate body, and the fins are placed on tlie

hinder part of the back. The ventral arms are long,

and the tentacular arms are external to the web, very

long and slender, and not retractile into the cavities

under the orbits. On the peduncular portion they

have distant sessile cups, but on their expanded ends

they possess four rows of cups placed on long cylin-

drical peduncles. The siphuncle has no valve. Tlie

shell is elongated and slender.

Genus Chiroteutiiis. — The genus Chiroteutkis

will represent the family. It has the arms free
,;
the

rings of the cups are contracted in the middle. The
tentacular arms are extremely elongated, and the cups

on their expanded ends are placed on long cylindrical

peduncles swollen at the end, and bear a second pedicle

which carries a hood-like horny ring, edged at the

base, with a lateral aperture armed with teeth. The
shell is very slender, and slightly dilated into a narrow

lanceolate expansion at each end.

CHIROTEUTHIS VERAlfyi, one of the species, is a

native of the Mediterranean. The body is scarcely

four inches in length, while the tentacular arms are two

feet and a half, and as slender as a thread. The habits

of this animal appear in a great measure unknown ; but,

as has been well observed, a similar disproportion of

parts is not to be found exampled among organized

creatures. " How these slender organs are moved,"

says Dr. Johnston— "how their motions are propagated

along the lengthened line—how the club at the end of

such a flexible hne is supported—and how the organs

are preserved from amputation or injury— are all

questions which start upon us as we contemplate the

creature, and to which it is not easy to give a satis-

ftictory answer." They are no doubt intended, and

certainly appear admirably adapted for securing their

prey, especially such as may be floating careless at a

distance, and unconscious of danger from such a foe.

Family II.—ONYCHOTEUTHID^ {Uncinated

Calamaries)

.

This family consists of animals with an elongate fleshy

body, furnished with fins on the hinder part of the back.

The head is cylindrical in shape, and the eyes are naked,

with a deep lachrymal sinus at the upper edge. The
siphuncle has a distinct internal valve, and the ten-

tacular arms have a rounded group of small sessile cups

at their dilated extremities. The shell is lanceolate.

One of the most striking characters of this family is the

structure of the long tentacular arms and their suckers.

These organs are provided with a double series of

hooka ; but besides these uncinated cups there is,

as mentioned above, at the base of their expanded

extremities a cluster of small, simple, unarmed cups.

These they are supposed to unite, so that the tentacles

are used in conjunction. " When these suckers are

applied to one another," says Professor Owen, "the

tentacles are firmly locked together at that part, and

the united strength of both the elongated peduncles can

be applied to drag towards the mouth any resisting

object wdiich has been grappled by the terminal hooks.

There is no mechanical contrivance which surpasses

this structure : art has remotely imitated it in the

fabrication of the obstetrical forceps, in which either

blade can be used separately, or by the interlocking

of a temporary joint be made to act in combination."

This family contains several genera, but we have only

space to mention two :—
Genus Enoploteuthis.—This genus has both the

sessile and tentacular cups armed with claw-like hooks.

It contains several species with an elongate body fur-

nished with fins on the hinder part of the back; sessile

arms with a series of closed, horny, claw-like hooks,

enlarged at their base and covered with a closely-fitting

retractile membrane ; tentacular arms slender, feeble,

scarcely dilated at the ends, and armed with hooks only.

Some of the species attain a large size, and the natives

of the Polynesian islands, who dive for shell-fish, are

said to have a well-founded dread and abhorrence of

tnese formidable creatures. A specimen of E. ungui-

culata was observed by Banks and Solander, in Captain

Cook's first voyage, floating on the surface in the Pacific

Ocean, a single arm of which is preserved in the collec-

tion of the Museum of the College of Surgeons, from

which it is evident that the animal must have been at

least six feet long.

Genus Ommastrephes.—This genus is character-

ized by having the body very long, acuminated behind,

truncated and square in front, with very broad terminal

fins; sessUe armSjWith two rows of suckers having obli(]ue,

toothed rings ; tentacular arms short, thick, and strong,

not retractile, webbed at the slightly enlarged extremity,
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ai]J having four rows of cups. The shell is as long as

tlie body, narrow, with three diverging ribs and a

hollow, conical apes. The Siigittated Calamaries, as

they are called, live in the open ocean, where they

occur in large troops, and are found in all climates.

They are nocturnal animals, appearing on the surface

of the sea only after evening has closed in. They are

greedily devoured by cetaceans and pelagic birds.

THE COMMON SAGITTATED CALAMARY (0. sagit-

talus) is extensively used as bait in the cod-fishery of

Newfoundland. Indeed, it is so attractive to this fish,

that it is said one-half of all the cod taken at Newfound-

land is caught with it. It is exceedingly abundant at

times otr that coast, occurring in vast shoals, which

present a curious appearance by their strongly-twisted

compact form. Their appearance is bailed by hundreds

of vessels ready for their capture ; and as a writer in

the Edinburgh New Philosophic Journal says, "At this

season of the year, the sea on the coast of St. Pierre is

covered with from four hundred to five himdred sail of

English and French ships, engaged in the Cuttle-fish

fishery." "During violent gales of wind, hundreds of

tons of these molluscs are often thrown up together in

beils on the flat beaches, the decay of which spreads an

intolerable effluvium around. It is made no use of ex-

cept for bait; and as it maintains itself in deeper water

than the Capelan, instead of nets being used to take it,

it is jigged—a jigger being a number of hooks radiat-

ing from a fixed centre made for the purpose. The
cod is in best condition after having fed on it." The
Sagittated Calaraary, as this species is more particularly

called, is very quick and rapid in its movements. Dr.

Gould, speaking of it, says :
—" So swift and straight

rs their progress, that they look like arrows shooting

through the water ;" and Colonel Sykes infoims us

that several specimens of this active creature leaped on

board the vessel in which he was returning from India,

while the wind was light and the sea calm. Indeed,

the common name for it amongst sailors is the " Sea

Arrow," or "Flying Squid."

Family—LOLIGID.a; (Calmnaries, or Sleeve-fish).

This family of Cuttle-fishes consists of animals which

have an oblong, subcylindrical body, tapering behind,

and much elongated in the males. The fins are situ-

ated on the sides of the hinder part of the hack. The
head is subcylindrical, and the eyes are covered by the

skin. The sessile arms in general have the cups or

suckers in two rows, and the rings are provided with

a narrow prominent edge on the centre of the external

surface. The tentacular arms have the expanded

extremities generally with four rows of cups, and they

are only partly retractile into the subocular cavity.

'I'lie shell is lanceolate, pennate, or spathulate, and

solid ; and, as Professor Owen iijlorms us, is multi-

plied by age, several being found packed closely, one

behind another, in old specimens.

Genus Loligo.—The genus Loligo is the type, and

in it the horny rings of the suckers are dentated, and

the tentacular club has four rows of cups. The head

is separate from the body, and the month is free all

lound. The shell is as long as the back, is pennate,

and has thin edges. The Calamaries are gregarious,

many individuals uniting in companies, and sallying

forth in the evening after sunset to scour the surface

of the ocean for their prey. They swim with great

rapidity, and also crawl head downwards on their o\a'i

disc. Fish, pelagic crustacea, and the oceanic molluscs,

form their food.

LOLIGO MAGNA, or VULGAEIS {llie Common Sleeve-

fish, or Squid), occurs abundantly on the coasts of Great

Britain, and is eaten both by man and fishes. Mr.

Couch tells us that they are used as food by the natives

on the Cornish coast ; and he avers that they are

" excellent food, bearing a considerable resemblance to

tripe." He informs lis furtlier that on the same coast

it forms a favourite bait among fishermen, " few fish

being able to resist it." These animals deposit their

eggs in subcylindrical masses crowded together on sea

weeds, and one such cluster has been esdmated to

contain nearly forty thousand eggs I

Sf.ction II.—SEPIOPHORA.

This section contains only one family:—

F.\MII.Y—SEPIID^ (*;ju/s, or True Cuttle-fishes).

These have a short, oval or rounded, and depressed

body, furnished with fins bordering the whole side of

the body, and separated from one another behind by a

free space or kind of neck. They have a broad head

and large eyes, furnished with a lower eyelid. The

sessile arms are short and strong, and provided with

four rows of suckers—the cups being spherical, fleshy,

oblique, and peduncled. The tentacular arms are

entirely retractile into the cell at their base, are long

and slender, .and are broadly expanded at their

extremities. The shell is internal, as long and as wide

as the body, and consists of a broad calcareous cellular

plate, terminating behind in a hollow imperfectly-

chambered tip or mucro.

Genus Sepia.—This is the only genus in the family.

The species are inhabitants of all seas, and some of

them grow to a large size. One of these is common
on our own coasts, and is well known on those of

various parts of Europe and Africa:

—

THE COMMON SEPIA, or CUTTLE-FISH [Seina ofiici-

Jiafe), is of Considerable size, and is of a purjde colour

on the back, with darker cross bands, and with small

whitd spots on the side. The shell is ovate, com-

pressed, wrinkled above, semi-cartilaginous on the

edge and behind, wheie it is rounded. When young,

the apical beak is conical, prominent, and the upper

part of the last internal plate occupied ; in the adult,

lialf the beak becomes immersed in the cartilages,

and the plate is diminished to one-third the length

of the cavity. The thickened part of this shell is

composed of numerous very thin parallel calcareous

plates, separated by thousands of small hollow columns

l)Iaced upright in the spaces between every two lamina-,

which render it very light and porous. Dr. (iood

says that tlie animals aid and regulate their motions

by the power they have of introducing air at option
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into the uumeroiis cells of this shell, thus at will var}'-

iiig their proportionable weight to the sea in which they

live ; and M. d'Orbigny is of opinion that the use of

the pror .inent mucro, or point, is to protect the animals

in the frequent collisions they are exposed to in swim-

ming backwards. The black liquid secreted by this

species of Cuttle-fish is said to form at least the greater

jiortion of the colour called sepia. Though now it is

pretty well ascertained that the China ink of commerce

is prepared from lamp-black or finely triturated char-

coal, it was long believed to be furnished by this

secretion ; and Cuvier tells us that an ink is still pre-

pared from this secretion in Italy, which only ditl'ers,

he says, from genuine China ink in being a little

less black ; and that it was with this preparation he

drew the designs which illustrate his memoir on the

Mollusca. The hone, as it is called, or shell of the

Sepia, is much used in the preparation of tooth-powder

and pounce. It was formerly employed by medical

men as an antacid, but is now little esteemed for

that purpose. It is of more value, when powdered,

fur making moulds for silversmiths for casting articles

of small work, such as spoons, forks, and rings.

Section III.—BELEMNOPHORA.

This section contains only one recent family :
—

Family—SPIRULID^ {Splrulas).

These animals have an oblong body, with minute

terminal tins. The sessile arms have six rows of very

minute cups, and the tentacular arms are elongated.

The shell is entirely nacreous, discoidal, with the whirls

separate, and chambered, the chambers furnished with

a siphon. The last chamber is only large enough to

contain a very small part of the animal ; the rest of the

shell being placed vertically in the posterior part of the

body, with the involute spire towards the ventral side.

However dissimilar, says Cuvier, this shell is in figure

to the bone of the sepia, it does not differ much from

it in the manner of its formation. "If we imagine

that the successive layers, instead of remaining parallel

and in nigh approximation, were to become concave

towards the body, more distant, each growing a little

in breadth, and making an angle between them, we
should then have a very elongated cone, rolled up

spirally on one plane, and divided transversely into

chambers. Such is the shell of Spirula, which has

tliese additional characters, that the turns of the spire

do not touch, and that a single hollow column, occu-

pying the interior side of each chamber; continues

its tube with those of the other columns even to the

extremity of the shell. This is what is named the

SiphonJ"

Genus Spirula (^Litmis).—The family contains

only this one recent genus. Though the shell of

Spirula has long been well known, specimens of one

of the species being often found brought by the gulf

stream, and thrown up on the shores of our own
country, and thousands of them scattered along those

of New Zealand, yet the animal has been very seldom

seen. An imperfect specimen was brought home some

years ago by Captain (now Admiral) Sir E. Belcher,

and served Professor Owen as the fpecimen from which

his memoir on the anatomy of the creature was drawn

up; and more recently a nearly perfect specimen of

another species has been found by Mr. Earl oil' the

coast of New Zealand, which is now in the possession

of Mr. Cuming, and was figured by Mrs. Gray in the

Annals of Natural History, vol. xv. From the little

we know of its habits, it is most probable that the

Spirula is pelagic, and swims near the surface in calm

weather towards evening, preying on acalephse, and

sinking below the surface during the day. Three

species have been described.

Order II.—TETRABRANCHIATA.

The animal in this order of Cephalopods creeps instead

of swims, and has its body protected by a shell. The
body is destitute of fins, and is attached to the, shell

(unlike that of Aryonaiila) by adductor muscles, and

by a continuous horny girdle. The head is retractile

within the mantle, is not separate from the body, and

is surrounded by a great number of cj'lindrical, annu-

lated, retractile tentacles, destitute of suckers. The
eyes are slightly pedicelled, the mandibles are calcare-

ous, the siphuncle, or funnel, is slit ; and, as the name
of the order indicates, they have four gills or branchije.

The shell is external, chambered, and is provided with

a siphuncle. "The inner layers and septa are nacre-

ous, and the outer layers porcellaneous."— Woodward.
This order contains three families, only one of which,

however, possesses any recent species.

Family—NAUTILIDiE {The Nautili).

This family contains but few living representatives,

but in former periods of the earth's history they

appear to have been extremely numerous.

Genus Nautilus.—This is the only genus belonging

to the fomily. The tentacles which surround the head

of the animal are very numerous. On each side of the

head there is a double series ofarms or brachial tentacles,

as they are called, thirty-six in number, lamellated on

their inner surface, and retractile within l^heaths or digi-

tations which correspond to the eight ordinary arms uf

the Dibrancliiate species. There are also four groups of

labial tentacles, twelve or thirteen in each group, wliich

I

appear to answerto the buccal membrane of the ordinary
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Cultle-fishes. In addition to these there are four ocular

tentacles, which Professor Owen imagines to be instru-

ments of sensation, like the tentacles of the Dorides.

The dorsal pair of the brachial tentacles are expanded,

and unite to form a hood which closes the aperture of

the shell, corresponding to the shell-secreting saj7« of the

argonaut. This hood appears also to serve the animal

as an organ of locomotion or kind of foot, analogous

in action to the foot of the Gasteropods. The shell of

the Nautilus is involute or discoidal, and consists of

few whirls. Internally, it is divided into cells or

chambers, by a series of partitions or sejHa, and they

are connected together by a tube or siphuncle. This

siphuncle is membraneous, with a very thin nacreous

investment, and is usually central. The last chamber
is capacious, the cavity being twice as large as all the

others put together. It is occupied by the animal, but

the rest are empty, and are known as air chambers, and
are lined by a very thin membrane. The use of these

air chambers appears to be to render the shell, with its

inliabitant, of nearly the same specific giavity with the

water. " A Nautilus pompiUus (in the cabinet of Mr.

Morris)," says Mr. Woodward, " weighs one pound, and

when the siphuncle is secured, it floats with a half

pound weight in its aperture. The animal would have

displaced two pints (two and a half pounds) of water, and

therefore if it weighed three pounds, the specifio gravity

of the animal and shell would scarcely e.xceed that of

salt water." The object of the numerous partitions is

probably more for the purpose of guarding against the

collisions to which the shell is exposed, than for sus-

taining the pressure of the water as has been surmised

by some authors ; and the purpose of the siphuncle

lias been suggested by Mr. Searles Wood to be that of

mauitaining the vitality of the shell during the long

life these animals most likely enjoy. The sexes in the

animals of this order are no doubt distinct, but all the

specimens that have as yet been examined of the living

Nautilus have been females. We are left to conjecture,

therefore, how far the dilfcrences observable in the

shells, and which have been made by conchologists of

specific value, are dependent upon sex. Dr. Melville

has been led to the conclusion from a study of these

shells, that those individuals which are umbilicated are

the males, and thuse without the umbilicus are females.

THE NAUTILUS POMPILIUS—fig. 211—is the only

species the living inhabitant of which has been seen,

and as these have all been females, and the shells are

all imperforate, it has been suggested that the umbili-

cated species, N. macromphalus, is the male. A
wider range of observation, however, than can be easily

obtained, would be requisite to enable us to pronounce

with certainty on the subject. In a case so out of the

reach of common observation, and in which so many
circumstances concur to limit or baffle inquiry, it

would be little in keeping with the spirit of science to

give other than a probable opinion.

Our knowledge of the habits of the Nautilus is very

limited. Most probably, like the other cuttle-fishes,

it feeds upon Crustacea and shell-fish. As we have

mentioned before, the animals are not in the habit of

swimming ; they creep upon the ground at the bottom

of the sea. They are said, by means of their air

chambers, to rise at will to the surface and sink again

on the approach of storms to the quiet recesses of the

deep. They are also said to reside habitually at great

depths in the ocean ; but as the partitions or Sf2ita

appear to be formed periodically, and as the Nautilus

must, consequently, have frequently an air cavity

between it and the shell, it is evident that these

chambered cephalopods could not exist in very deep
water. Empty bottles, we fiud, if securely corked, and
sunk with weights beyond one hundred fathoms, are

always crushed ; and therefore these shells with their

Fig. 211.

Nautilus Ponipiliiis. Shell with animal.

air chambers, are probably limited to a depth of twenty

or thirty fathoms at the utmost. The specimens which

have been taken alive, have been captured at the

surface ; and though they can undoubtedly swim by

njcans of their respiratory jets, like other cuttle-fish,

yet the form of their shell must be ill calculated for

that method of progression. Their sphere of action is

on the bed of the sea, where they creep like a snail,

only mounting to the surface when driven up by storms.

Humphius was the first who described the animal of

the Nautilus. " When he floats on the water," he says,

" he puts out his head and all his barbs (tentacles),

and spreads them upon the water, with the poop (of

the shell) above water; but at the bottom he creeps

in the reverse position, with his boat above him, and

with his head and barbs upon the grotmd, making a

tolerably quick progress. He keeps himself chiefly

upon the ground, creeping sometimes also into the nets

of the fibhermen; but after a storm, as the weather

becomes calm, they are seen in troops floating on the

water, being driven up by the agitation of the waves,

whence one may infer, that they congregate in troops

at the bottom. This sailing, however, is not of long

continuance ; for having taken in all their tentacles

they upset their boat, and so return to the bottom."

By what mechanism this ascent and descent of the

Nautilus is efi'ected is still a matter of conjecture.

Professor Owen, whose " Memoir upon the Pearly

Nautilus," is described by Dr. Johnston "as one of

the best and most beautifid monographs in compara-

tive anatomy," thinks that nothhij; more is necessary
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to enable it to rise tlian the full unfolding of its organs,

au.l tlieir protrusion from the shell. " I incline rather

to the conclusion," he says, " that the sole functions of

the air chambers is that of the balloon ; and that the

power whio'h the animal enjoys of altering at will its

specific gravity must be analogous to that possessed by

the fresh water testaceous Gasteropods, and that it

depends chiefly upon changes in the extent of the

surface which the soft parts expose to the water,

according as they may be expanded to the utmost,

and spread abroad beyond the aperture of the shell, or

be contracted into a dense mass within its cavity. The
Nautilus may likewise possess the additional advantage

of producing a slight vacuum in the posterior parts of

the chamber of occupation, which is bhut out by the

horny cincture ai]d muscles of adhesion from the rest

of that cavity."

The shell of Naittihis 2)ompilius appears to have been

known to Aristotle, and is mentioned in sufficiently

precise terms by several of the ancient authors. It

has long been used as an ornamental substance, and

the Dutch have been for a great length of time fond of

carving it with marine sketches—ships and dolphins,

&o. In India, too, they ornament it in a similar manner,

by carving and painting grotesque devices on its outer

surface, and converting them into elegant drinking cups.

Four species have been described, two of which,

however, have been considered by some naturalists as

only the males of the other two. They are natives of

the Indian Ocean, China Seas, and Persian Gulf.

Class II.- GASTEROPODA (Univalves).

The class of Gasteropods, the Univalves or Snails, are '

what may be called the tijpes of the Mollusca. Of all

the classes into which this sub-kingdom is divided, the

Gasteropods present in the most prominent and most

marked degree the leading and essential features of

molluscous organization. The land snail and the

periwinkle will give a very good general idea of the

animals of this class. The animals have all a distinct

head furnished with eyes and tentacles, and when full

grown have a more or less distinct foot, placed under

the body, by which they are enabled to creep on the

ground or on the surface of the water. This foot in
|

some is a broad fleshy disc (see Murex), in others it is
'

narrow and formed like a furrow (see Stromhus), or it is

thin and presents the appearance of a slim plate placed i

in a vertical position. This organ is for the most part

of a uniform structure throughout, its muscular fibres

being interwoven with each other, and not collected

into distinct and separate bands. Some have it very

large, and it would ajipear that the larger and broader

the foot, the slower is the motion of the animal, the

narrower and more elongated it is, the quicker is its

progress. They are, however, proverbially slow of

pace, as every one must know who has watched the

march of tlie common snail ; and even it is one of the

quickest walkers of the class. The heart is almost

always composed of a ventricle and an auricle, and its

position is near the back of the animal, but on the side

opposite to that in which the reproductive organs are

situated. The arterial system is generally well developed,

but the veins are imperfectly so ; the venous blood in

many of the species flowing through open spaces among
the different organs. Some of the Gasteropods are

aquatic, while others are denizens of the dry land. The
organs of respiration, therefore, are constructed in such

a manner as to enable the animals either to breathe

atmospheric air or respire water. Those of the former

group are provided with lungs, which have an external

communication to admit air, opening under the outer

edge of tlie mouth. In the latter, respiration is carried

on by means of branchiae or gills, the exact position of

which varies very much in different species ; in many

being inclosed in a cavity on the back, in some being

lodged in a furrow betw-een the mouth and the foot,

and in others, being situated upon the back of the

animal, and floating freely in the water. In general

the respiratory organs are atrophied on the left side,

though in some, as the Chitons, &c., they are repeated

on both sides. Usually, also, the Gasteropods are

unsymmetrical in conformation ; the body instead of

being developed lengthwise, in a straight line, taking

somewhat of a spiral direction, so that the mouth and

the excretory opening are brought in a slight degree

near to each other, instead of being placed at the two

extremities of the body.

Their food is either vegetable or animal ; and the

mouth is provided with a denticulated tongue. " This

tongue is muscular, and armed with recurved spines

(or linijual teeth), arranged in a great variety of patterns,

which are eminently characteristic of the genera. Their

teeth are amber-coloured, glossj', and translucent; and

being silicious (they are insoluble in acid), they can be

used like a file, for the abrasion of very hard substances.

With them the limpet rasps the stonj' nullipore, the

whilk bores holes in other shells, and the cuttle-fish

doubtless uses its tongue in the same manner as the

cat. The tongue, or lingual ribbon, usually forms a

triple band, of which the central part is called the

rachis, and the lateral parts i^leurcc ; the rachidian teeth

sometimes form a single series, overlapping each other,

or there are lateral teeth on each side of a median

series. The teeth on the pleurm are termed uncini

;

they are extremely numerous in the plant- eating

Gasteropods. Sometimes the tongue forms a short

semicircular ridge, contained between the jaws ; at

others it is extremely elongated, and when withdrawn
;

its folds extend backwards to the stomach. The
lingual ribbon of the limpet is longer than the whole

animal ; the tongue of the whilk has one hundred rows

of teeth ; and the great slug has one hundred and sixty

rows, with one hundred and eighty teeth in each row.

The fiont of the tongue is frequently curved or bent

quite over ; it is the part of the uistrument in use, and its

teeth are often broken or blunted. The posterior part
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of the lingual ribbon usually has its margins rolled

together and united, forming a tube, which is presumed
to open gradually. The new teeth are developed from

behind forwards, and are brought successively into use,

as in the sharks and rays among fishes."—

(

Woodicard.)

^See figures of Buccinum and Littorina—figs. 52 and

57. Wlicn first hatched, the youthful Gasteropoda are

always provided with a shell ; but in many it is con-

cealed when they reach the adult state, hy a fold of

the mantle, and in a number of species it is thrown

ofi' altogether at an early stage of their existence and

never reappears.*

The species which respire atmospheric air, the

pulmoniferoiis mollusca, undergo no change as they

approach maturity. When born they resemble their

parents in all things but size. But those which respire

water, the brancbiferous mollusca, undergo a consider-

able metamorpliosis. They commence life in a small

. nautiloid looking shell, large enough to contain their

' whole body, and having the aperture closed by an

operculum. The head is provided with a pair of

ciliated arms or fins of considei'able size, which enables

them to swim freely in the water, instead of crawling

at the bottom. At this early period of their existence,

all these water-breathers resemble each other, so that

" there is scarcely any dirt'erence between the young of

eoUs and aplysia, or biicciinim and Vermehisy—{M.
Edwards.) Development, however, soon commences

;

the mantle begins to secrete calcareous matter, and this,

mixed with the epitheliimi or layer of animal matter,

is moulded upon the body of the animal into the form

which each genus is destined to assume. In form and

general appearance (he shells of the Gasteropods vary

very much. They are usually, however, nearly spiral,

though sometimes tubular or conical, and except in

the family of Chitons, are composed of only one valve.

The terminology used by conchologists, will be best

understood by a reference to Plate 1, where the terms

. used are explained by the figures.

The class Gasteropoda is a very extensive one, and

.
its division into orders and families has engaged tlie

. attention of many naturalists. A variety of methods

have been proposed, but it would be uninteresting to

, the general reader to enter into details here. We shall

,
simply state the arrangement of Dr. Gray as adopted

,
in our great national natural history- repository, the

. British Museum. In his classical " Introduction to

,
Conchology," Dr. Johnston thus expresses himself with

regard to this system, " There can, I think, be only one

opinion as to the great merits of this method. Its

superiority as a whole to any previous one can scarcely

be questioned ; and the now views taken as to the

position of several of the families in their respective

orders, as well as in regard of the genera which are

made to enter into the composition of the families,

* This is the case with the order Nudibranchiata {Gymno-
hi'anchiata) ; the larvse being provided with a shell and fins on
the head, both of which are lost soon after development begins

1 1 progress, the shell most probably disappearing at the tin e
the animals acfjnire a locomotive foot.

nothing less than the most extensive and critical know-

ledge of the entire class could have suggested."

The class Gasteropoda, Belly-ivalhers, or Snails,

is divided into two large groups or sub-classes, dependent

upon the structure of their respiratory organs. In the

first sub-class, the Ctenibraxchiata, equivalent to

the Prosobranchiata of M. Edwards, these organs

are in the form of branchi^ or gills ; and they are

comb-like, being formed of one or two series of lamellfe

or plates under or on the inner surface of the mantle

on the back of the neck (rarely round its edges). In

the species composing this group, the gill cavity ia

open, and both adults and larvs possess shells, the

latter being provided, in addition to these, with deciduous

ciliated fins on the head. They are either unisexual,

or hermaphrodite and self-impregnating. In the second

sub-class, the Heterobranchiata, equivalent to the

Ol'iSTiiOBRANCHiATA of M. Edwards, the respiratory

organs are variously formed ; some having branchire

or gills, which are exposed or only slightly covered by

a fold of the mantle ; others having a simple lung, or

a closed cavity lined with a network of respiratory

vessels, like the lungs of beasts and birds. The species

are all hermaphrodite, with reciprocal impregnation.

The first sub-class, Ctenoeranchiata, is divided into

two orders. Thefirst, Pectimhrancliiata, is characterized

by the comb-like branchiie or gills consisting of only

one (rarely of two) longitudinal series of lamellae on

the left side of the mouth, over the back of the neck.

The gill cavity is open, the mantle edge being free from

the back of the neck. The animals are unisexual, and

the shells are spiral, andgenerally provided with a<listinct

operculum. The second order, Scvtibranchiata, have

the gills consisting of two series of laraellfe, forming

one or two series over the back of the neck or under

the edge of the mantle round the foot. The animals

are hermaphrodite, self-impregnating, and the shells are

conical, spiral, or symmetrical.

The second large group or sub-class, the Hetero-
branchiata, is divided into three orders. The first,

Pleurohranchiala, are characterized by the branchiae

or gills forming a tuft on the side of the back, under a

fold of the mantle. The animals are hermaphrodite,

with reciprocal impregnation, and the shells are spiral.

The adult and young are both shell bearing, and the

latter are provided with deciduous cephalic fins. The
animal and foot are elongate, formed for walking. The
second order, Gymnobranchiata (or Nudibranchiata),

have the gills exposed or contractile into cavities on

the surface of the mantle. The animals are herma-

phrodite, with reciprocal impregnation, and the adults

are destitute of shells, the larvoe only possessing that

appendage. Tlie third order, Pneumobronchiata (or

Pulmonata), differs from all the others in the animals

respiring free air in a closed chamber lined with pul-

monic vessels. The animals are hermaphrodite, with

reciprocal impregnation, and both adults and larvae are

shell bearing, the latter being formed like the parent

and having no cephalic fins.
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Sub-Class I.— CTENOBRANCHIATA, Gray-

Prosobranchiata, M. Edwards.

The cavity in which the gills, in this large group, are

placed, forms an open bag in the last whirl of the

shell, over the back of the neck; and there is a con-

stant current of water passing over the gills, entering

at the front and making its way out near the inner

hinder angle of the gill cavity, and mouth of the shell.

The sub-class Ctenobranchiata comprehends within

itself the greater part of the Gasteropodous mollusca,

whicli are furnished with large and well-developed

shells.

Order I.—PECTINIBRANCHIATA.

This order contains a larger number of species than any
other order of Gasteropods, and is divided into three

sub-orders, the characters of which are taken in a great

measure from the structure and form of the teeth. In

the first sub-order, Toxifera, the head is small, and the

fleshy proboscis with which it is furnished is retractile

within the body. The teeth are elongate, awl-shaped,

and implanted in this proboscis. The eyes are sessile,

th it is, are not placed on a footstalk, but are situated

on the outer side, near or on the end of the feelers

or tentacles. In the second sub-order, Probosci-

difcra, which has the head small and the eyes sessile,

as in the previous section, but the retractile proboscis

more lengthened and capable of being extruded to a

greater extent, the teeth are placed in one or several

rows on the surface of a linear, elongate, cartilaginous

tongue-membrane. In the third sub-order, Rostrifera,

the head is produced into a beak or rostrum, and the

teeth are disposed in seven longitudinal rows on an

elongated linear tongue-membrane, partly received

into the visceral cavity. This disposition of the teeth

seems to be nearly connected with the habits of the

animals belonging to these sub-orders. The Probosci-

difera for instance are carnivorous, or animal feeders

;

and the Rostrifera are phytophagous or vegetable

feeders ; whilst the Toxifera, which are said to feed on

both animal and vegetable matters, inflict rather severe

wounds upon those who incautiously handle thera.

Sub-order I.—TOXIFERA.

The structure of the teeth brings into this group several

genera of shells, some of which have hitherto been
placed wide apart from each other.

Family I.—CONIDvE {The Cones).

We commence with the Cones, a family rich in

species, and the pride of collectors. The animal of

the Cones crawls on a long and very narrow foot,

which is truncated anteriorly, and bears upon its

posterior extremity a small horny annular operculum,

with an apical nucleus. Tiiis operculum is very small

compared with the size of the shell, is much shorter

than the aperture, and so narrow that it allows the

animal to retract it deeply into the interior—fig. 50 b.

The head is moderately small, and at the extremity of

the proboscis, which is a prolongation of the head, is

situated the mouth, which is surrounded by a funnel-

shaped, rostrum-like veil, slit above.* The teeth,

• In tlie Cones the foot is small and of weak muscular
power, says Dr. Johnston, and we might hence conclude that
the animal possesses little facility in locomotion, "yet so rich
i^ all creation," he adds, "with proofs of contrivances adapted
to annul a defect, that we might anticipate to find some remedy
here—and it is so. The mouth of the snail is situated in a

implanted in the substance of this proboscis, are in two

rows, arranged in pairs, and are sharp pointed, more or

less swollen at the base, but hollow and barbed at the

tip. The mantle of the animal is entire, covers the

interior of the shell, and is prolonged anteriorly into a

fleshy siphon or canal, cylindrical in form and passing

beyond the mouth of the shell, fig. 50 c. This siphon is

open at its free extremity, and its use is to carry the

water to bathe the gills. As the name imports, the

shell is of a conical form, with generally a very short

spire ; in many cases the upper whirls being so com-

pressed, and the spire so short and flat that the shell

can stand erect when placed upon a flat or even surface.

The last whirl, indeed, constitutes of itself the greatest

portion of its whole surface, and terminates at the

base rather by a depression than by a notch. The
aperture is narrow, linear—occupying the whole length

of the last whirl—and having the lips generally straight

and paraUel. The outer lip is simple and sharp-edged,

cavity, and this cavity it applies to aid its weakness; for it

performs, like the oral aperture of the leech, the otBce of a
sucker, by which the head is readily affixed to foreign bodies,

Adanson ; Senegal^ S9, Thus the animal facilitates its progress,

and is enabled to drag along the shell, of a weight and siza

otherwise quite burdensome to it."—P. 127,
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eometimes a little curved, and always notched at its

upper extremity, and the inner lip is marked with a

few elevated strioe on its anterior termination. In

general the shell of the Cones is thick and solid, and

is covered with a tliick tenacious epidermis ; a covering,

however, seldom seen on Cones in cabinets, as the

dealers generally take great pains to remove it in

order to sliow the fine polish and the beautiful colours

underneath.

There are few genera of shells more rich in the

number of species than that of the Cones, and no one

rivals it in rare and expensive objects for the cabinet.

There is none in which the colours are more diversified,

or in which the form appears to have so much constanc}'

and uniformity ; two peculiarities which have always

rendered the distinction of species very difficult. The
species are found in southern and tropical seas for the

most part, ranging northwards, however, as far as the

Mediterranean, and southwards to the Cape of Good
Hope. They become more numerous and more varied

in their colours, as we approach the equatorial seas,

and they form bright and beautiful ornaments to the

shores of tropical islands. They seem to prefer obscure

holes in the rocks, where they lead a predatory life,

boring into the substance of shells of other molluscs

for the purpose of sucking the juice from their bodies.

They crawl but slowly, and usually with their tenta-

cles extended in a straight line before them. The}- are

very timid, and shrink within the shells quickly on the

approach of danger.

—

(Adams.) As we have already

mentioned, on the other page, some of the species have

been found to bite severely when incautiously handled.

Mr. A. Adams, in the voyage of the Samarang, had an

opportunity of witnessing the fact. Speaking of the

animal of Coitus aulicus, " its bite," he says, " pro-

duces a venomed wound, accompanied by acute pain,

and making a small, deep, triangular mark, wliich is

succeeded by a watery vesicle. At the little island of

Mayo, one of the Moluccas, near Ternate, Sir E. Belcher

was bittenby one of these Cones, which suddenly exserted

its proboscis as he took it out of the water with his

hand, and he compares the sensation he experienced

to that produced by the burning of phosphorus under

the skill."

Extravagant prices have been given, at various

times, for individual specimens of Cones. The Peer-

less Cone, C. cedo-nuUi—fig. 212 o—is one of these,and

though not so rare as it was some time ago, is still

much prized by collectors and amateurs. Some of the

varieties of this shell are exceeding beautiful. Another

species which formerly commanded a high price, is the

Admiral Cone, C ammiralis. In Holland a single

specimen of this handsome Cone has fetched the large

sum of five hundred florins. But perhaps the largest

sum given for a single individual shell, is that paid for

the Comts gloria-maris, or the Glory of the sea, now
in the fine collection of Cones in the British Museum.
This beautiful Cone was at one time tlie gem of the

collection of the late Earl of Tatikerville. At the sale

of this nobleman's museum in 1825, this shell was sold

for the large sum of one hundred guineas ! The late

lamented Mr. Broderip informed the writer of this,

that having vowed he would never give such a large

Vol. II.

sum as £100 for any shell, and yet being exceedingly

desirous to possess this treasure, laid down before the

late Mr. G. B. Sowerby, who had the sale of the col-

lection, £99 19s. 6d. 1 but was refused. It realized

Fig. 212.

Conus cedo-niilli— a, shell ; fc, operculum; c, animal.

one hundred guineas ; but the person who became the

happy possessor of the coveted prize, a few years

afterwards became bankrupt; his collection was brought

to the hammer, and the same shell was then purchased

by Mr. Broderip for £50. Mr. Broderip's entire col-

lection, some years after that, became the property of

the nation, and this beautiful Cone, of which it formed

a chief gem, is now in the British Museum. We are

not aware that the animals of any of the Cones have

been anywhere used as food, except in Cliina. Osbeck

informs us, in his " Voyage to China," that the animal

of the Chinese Cone, Conus Cliinensis, is put into water,

and sold in every street in Canton by the name of

Ha-in-yo.

Fajiily II.—ACUSID^ [Auger-sheiU).

The family of Auger-shells (forming the genus

TerebrA of Lamarck, the family AcusiD-E of Gray),

though differing considerably in the form of the shell

from that of the Cones, resemble in many respects the

animal of that genus. The mantle is entire, the siphon

elongate and recurved, the foot is small and compressed,

and the teeth which are implanted in the fleshy pro-

boscis are elongate, swollen at the base, and denticulated

as in those of Conus. The operculum is annular.

The shell, however, is turreted, elongate, pointed, and

has a very long spire. The animals of many species

are nearly blind, or if they have eyes, these organs are

exceedingly minute and placed near or on the top of

the very small, short tentacles. The mouth is exposed

and not surrounded by a rostrum-like veil. The

.aperture of the shell is ovate, short, and notched in

front ; the inner lip is rather concave, and the outer is

thin. The canal is short and recurved. The species

are numerous. Tliey live only below high water mark,

and are mostly inh.abitants of tropical seas. Only one

species has been found asfar north as the Mediterranean,

the rest being found in India, China, and West America.

THE SPOTTED AUGEE [Tcrcbra maculala) is the

best example of tlie family Acusidoe. It is the largest

a s
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of the family, is of a creani-wliite colour, very hand-

somely marked with rows of brown spots. The Spotted

Anger is from six to eight inches long, and of an

elegant shape. It is a native of the southern seas and
the Indian ocean.

Family III.—PLEUEOTOMID^ {Slit-mouths).

The family of Slit-mouths or Pleurotomas
{Pleurotoniida), have somewhat nearer relations with

the Cones than the Auger-shells. The teeth are simple,

elongate and rather enlarged at the base, and the outer

lip of the shell has a notch or slit at or near its upper

e.xtremity. The siphon is produced, and the mantle

has a slit in the hinder part of the outer side, corre-

sponding with the notch or slit in the lip of the shell.

The foot is oval, short, thin on its edges, and carries on

its posterior extremity a pretty thick, horny, annular

operculum, wliich varies considerably, and forms a good

character for separating the species into groups or sub-

genera. The shell is fusiform, with a turriculated spire,

more or less elongate, with roundish whirls, and the

aperture, which is ovate, terminates in a more or less

elongate, straight canal. The Pleurotomae are carni-

vorous in their habits, and the family contains many
species, which are world-wide, extending from Green-

land to Australia, and from low water to one hundred

fathoms. None of the species are of great size, the

largest scarcely exceeding four or five inches in length.

THE TOWER OF BABEL (Pleiirotoma Bahylonica),

a native of the Indian seas and the Moluccas, is the

typical species of the genus. It is from three to four

inches in length, turriculated, with convex whirls ; is

of a white colour, with circular keels or ridges which

are spotted transversely with black square dots. The
canal is rather long.

Sub-order II.—PROBOSCIDIFEKA.

This sub-order contains a much larger number of

species than the preceding, and many exceedingly

interesting and valuable shells are found amongst them.

The animals are carnivorous, feeding upon living mol-

hisca and other animals, and they are often found boring

round holes in shells to arrive at their inhabitants.

" Many wage war on their own relatives, and take

Ihem by assault; the bivalve may close, and the oper-

culated nerite retire into his home, but the enemy with

rasp-like tongue, armed with silicious teeth, files a hole

through the shell—vain sliield where instinct guides

the attack ! Of the myriads of small shells which the

sea heaps up in every sheltered ' ness,' a large pro-

portion will be found thus bored by the whilks or

purples
; and in fossil shell-beds, such as that in the

Tcuraine, nearly half the bivalves and sea-snails are

perforated, the relics of Antediluvian banquets."

—

( Woodivard.) At page 1 84, we have described tlie teeth

of the gasteropodous mollusoa, and have mentioned

there, that they are silicious in their composition ; and

being placed in the Proboscidifcra or carnivorous species

in several rows on a lingual ribbon, which is muscular

in its structure, we can easily conceive wliat powerful

weapons they prove in penetrating the hardest shells

or coverings of their prey. As animals which live on

animal food require the blood to be more perfectly

aerated than those which feed upon vegetables, so in

the Proboscidifcra we find that they are provided with

a siphon attached to the inner side of the front part of the

mantle, which enables the water more freely to arrive

at their breathing organs ; and the shells are always

formed with a canal placed in front of the pillar in

01 der to protect this siphon from iiijury. The proboscis

is long, and being furnished with a number of muscles,

can be exscrted a great way from the head, and with-

diawn again like the horns of a snail, so as to be hidden

within the bodj'—see fig. 52, proboscis of Buccinum.

The tentacles are placed close together at the base of

the proboscis, or are united by a veil at that part.; and

the ej'es are sessile, generally on the outer side near

the base of these tentacles, though sometimes they are

placed at the tip or behind them. The animals are

unisexual, and the females are generally much larger,

and have much more ventricose whirls to their shells,

than the males. The eggs are contained in a kind

of horny or leathery (coriaceous) cases, each holding

man}' eggs, but only a few of which ever come to

perfection. " The cases of Buccinum undatum (our

common whilk) and Fusus dcspectua have been mis-

taken for the eggs of the oyster, and called Oystcrspat.

This error is the more remarkable as oysters are ovovi-

viparous, the young being found in the branchioe of the

parent in the month of July ; the eggs of Purpura and

other genera have, by a similar error, been described

as a species of Tuhidaria."—{Gray.) The lingual

ribbon of these animals is placed near the apex of

the exsertod proboscis, and the teeth are arranged in

one, three, or seven rows ; the gills are placed in two

series along with some mucous filaments. The oper-

culum, when present, is horny and annular. The
shells of the different species are subject to great

variation, according to the roughness or smoothness

of the sea they live in, and the quantity or quality of

their food. Some of the common wdiilks {Buccinum

undattini), for instance, are thick and rugose, others are

very thin, even, and finely coloured. These have been

described as distinct species. Examples may be seen

in the fine collection of shells in the British Museum.
We will now, taking that magnificent collection as

our guide, proceed to mention some of the more
important families of this sub-order.

Family I.—CASSIDULIDiE {Fig-shells).

The family of Fig-shells (genus Pijrula of Lamarck
;

family Cassidulidce of Gray) are the first in order. As

constituted by the celebrated Lamarck, the genus

Pi/rula contains several types dissimilar amongst them-
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eelves; and of late, conchological systematists have

made various alterations in it.

This family, as now constituted, contains those

species, the animals of which have the siphon of the

mantle and the canal of the shell long and straight,

and the foot simple in front. The shell is spiral in

form or pear-shaped, the pillar or culumella smooth,

the spire short, and the outer lip generally thin. The

operculum is not always present, but when it does

occur, it is of an ovate figure, small in size, and

acute or claw-shaped. The species are not numerous,

but many of thera are of considerable size, as the

Fyrula {Casskhdus) patula, from Panama, on the

western coast of America, a rather ponderous shell

with a large, ovate, expanded mouth, a broad, straight,

open canal, and a very short spire ; the Fitsus [Cussi-

dulus) colosseus of Lamarck with a very long canal, a

rounded form, generally covered with a rough, strong,

epidermis, and as its name imports, of considerable

magnitude, being indeed one of the largest species

of the sub-order to which it belongs. They are

natives of tropical seas, and the animals oi iwttda and

mehngena, the one found on the mud banks of Panama,

and the other in Jamaica, are used by the natives as

food. Some of the species, especially those belonging

to the sub-genus Fulgur, are reversed shells, that is,

the whirls turn from right to left, and the mouth is on

the left side of the axis when the shell is in its natural

oosition.

Family II.—MUPJCID.^^ [Rod-shelh).

The family of llock-shc^Ils is the next in order.

This is a very numerous famil}', and contftiiis many
of the largest and most beautiful shells that adorn

our cabinets; shells remarkable alike for the delicacy

of their sculpture and variety of colours with which

they are endowed. The animals have the mantle

inclosed, and the margin produces ridges or varices

at intervals across the shell, becoming extended in

fi'ont, and forming a straight, more or less elongate,

siphon. The shell is spiral, often turreted, more or less

extended at the fore part into a straight siphonal canal

;

and the columella or pillar is smooth. The operculum

is horny, annular, and has the nucleus apical or sub-

apical.

The ROCK-SHELLS, geiuis Murex of Linnsus, origi-

nally contained a great many species which are now

referred to several distinct genera. De Blainville and

Lamarck separated many of these, and since their time

others have been removed altogether, while several have

been formed into sub-genera or groups. The recent or

living species are numerous and are world-wide in their

distribution, being most abundant on the west coast of

tropical America, and occur also in numbers in China,

Africa, and the West Indies. They are in general

handsome shells, and are remarkable for having the

whirls ornamented with three or more continuous, longi-

tudinal ridges or varices, secreted by the margin of the

numtle, as already stated, and generally formed on the

completion of about a third of a whirl annually.* These

• The animal, at certain periods of its growth, exp.-inds the

ed^j'C of its mantle, and during this time deposits appendages

varices are sometimes rounded or sjiinous, at others they

are branched or foliaceous, and in some species again

they are lamellar. The aperture is generally ovate,

and in some species is contracted in front into a long,

narrow, tubular canal, in others into a moderate or

short canal, recurved or bent up to the right, often

partly closed, and occasionally tubular. The oper-

culum is ovate, with the nucleus sub-apical, within the

apex. Among the species which have the rounded

or spinous varices, and the long tubular canal forming

the restricted genus Mtirex, we may mention the

Murex cormUus of the Indian seas, commonly known

by the name of Hercules' Club, a prettily marked shell

about seven inches in length ; the il/. brandaris, a

native of the shores of the Mediterranean, and which is

often used by the Neapolitans as an aiticle of food

;

and the M. crassisjnna and temiispiim, well known
to collectors by their names of the Thorny Woodcock
and Snipe ; names derived from their long and slender

canals or beaks ; the latter also, from its numerous

regularly arranged spines, being known to collectois

by the name of Venus' Comb. Among those specii'S

which have the varices garnished with jdaited leaves

torn or divided into branches (foliaceous), and the

canal moderate or short and recurved (I'ornnng the

Miirex (Chicoreas^ iiiflatus-

genus Chieoreus or Endive-leaf rock-shells), we find

the varices vary in number, being generally either three

or six, though sometimes more. In those which hav e

only three branched varices, there is on each of tlie

alternate divisions of the shell a more or less well -

on the edge of ita mantle for their protection ; these expansions

ot' the mantle are then gradually withdrawn, and the portion of

Ihe shell which the animal forms between this time and llie

next development of the appenJa^^es, is of the common shape;

but the expansions produced for their protection are left on tlie

surface of the shell, fonning variously shaped bands across tlie

whirls, which have been called varices, from some of them

looldng lilie dilated veins ; these varices and the snines ujion

them, being formed on the expanded appendages of the maiule,

exactly correspond to them in form, and afi'ord good charac'

ters for the determination of the groups and species.—Gray,

Si/no2isis of British Museum, 18-12,
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fleveloped tubercle—see the accompanying figure of

Murex [CMcortus) iiiflatus, fig. 213. These tubercles,

however, in many instances are themselves produced

into varices, and then the species have six. Most of

the species of Chicorcus yield a purple dye, and though

the little common purple shell, Pin^Jiira lapillus, was for

a long time considered the shell which yielded the

celebrated Tyrian dye, later observations and researches

would seem to prove, that perhaps the most common
shell used by the ancients was a species of this genus,

Murex {Chicorms) trunculus. Fabius Columna, a

Neapolitan nobleman, and the best autliority on this

question, maintained that the purpura of Pliny, who

gives a good account of the manner in which this dye

was procured, is the Murex trunailus, and his state-

ment has been apparently confirmed by a late traveller

who had visited the site of the ancient Tyre. In a

communication made to the Royal Irish Academy, Dr.

Wilde stated, that having been engaged in investigating

tlie ruins of that ancient city, he discovered several

circular apertures or reservoirs cut in the solid sand-

stone rock close to the water's edge, along the southern

shore of the peninsula. These in shape resembled

large pots, and varied in size from two to eight feet

in diameter, and from four to five in depith. Some
were in clusters, others isolated, and several were

collected in pairs near a conduit about a foot deep.

Many of these pots or reservoirs were filled with

breccia, solely composed of broken up shells, bound

together by carbonate of lime, &c. This mass, a portion

of which was exhibited to the Academy, was exceedingly

heavy, of adamantine hardness, and the shells of which

it was composed, appeared to be all of one species, and

from the sharpness of their fracture were evidejitly

bioken by art, and not worn or water washed. The
shells, he says, were examined by eminent naturalists,

and were pronounced to be the Murex trunculus.

Pliny informs us that when the shells were small they

were bruised in mortars or certain mills; and Dr.

Wilde expressed it as liis opinion that the reservoirs

he discovered at Tyre were the vats or mortars in

which the shells were broken up to obtain the dye.

The liquor which composed the dye is contained in a

vein placed behind the neck, and according to the old

writers was at first of the colour and consistence of

cream. This Tyrian purple was the most costly and

brilliant dye of which we read in history. Wool which

had been well dyed, in the reign of Augustus sold for

about £36 per pound weight. None but those invested

with the very highest dignities of the state were allowed

to use it, and laws were enacted inflicting severe

penalties, and even death, upon all who should presume

to wear it under the dignity of an emperor. It was
discovered by the Phoenicians, and is described by

Pliny as " that glorious colour, so full of state and

majestie, that the Roman lictors with their rods,

halberds, and axes, make way for; this is it that

graceth and setteth out the children of princes and

noblemen ; this niaketh the distinction between a

knight and counsellor of state ; this is called for and

put on when they ofl'er sacrifice to pacify the gods

;

this giveth a lustre to all sorts of garments; to conclude,

our great generals of the field, and victorious captains,

in their triumphs weave this purple in their mantles,

interlaced and embroidered with gold among. No
marvel, therefore, if purples be so much sought for;

and men are to be held excused if they run a madding

after purples."

—

{Holland's Pliny.) About the middla

of the twelfth century, the dyers at Tyre were inter-

rupted in their pursuits, and from that time the

knowledge of their practice seems to have died com-

pletely away. But though the art of dying purple was
lost to the places which gave it birth, we find that a

similar dye was used in our island at a very early

period, and its employment continued down to the end

of the seventeenth century. The mollusc, as we shall

see when we come to the genus Purpura, used in this

country was the Purpura lapillus.

THE SPINDLE SHELLS (genus Fusus of Lamarck)

are characterized by the shells possessing only radi-

mentary or no varices, the inner lip being smooth, and

the operculum ovate, acute, with the nucleus apical.

The recentspeciesare numerous, upwards of one hundred

having been described, and varying a good deal from

each other in several characters, have been distributed

through four sub-genera or groups. They are world-

wide in their distribution, being found in Asia, America,

the Pacific ocean, Australia, New Zealand, and Africa.

Some of them have the mouth of the shell produced

into a long and nearly straight canal, the shell itself

being spindle-shaped, and the spire elongate, many
whirled, and conic. These constitute the genus Colus.

In the species of this genus, the animal is red. The
type is the shell which was described by Linnaeus as

Murex colus, the Fusjis colus of Lamarck, and others.

Other species have the canal very short and straight,

the shell itself of an ovate fusiform shape, with a conic

spire and a papillary apex. These constitute the genus

Chrysodomus, and in the species belonging to it, the

animal is olive.

THE MUEEX ANTIftUUS of LinnKUS, the Fusus

antiquus of Lamarck and succeeding authors, is the

type of this group. The shell of Chrysodomus antiquus

is oval, sub-fusiform, and densely and strongly striateil,

and large specimens measure seven inches in length,

and five in breadth. It is a native of many parts of

Great F.ritain, ranging from five to thirty fathoms, and

preferring as its habitat, shell banks. It is a gracefully

formed shell, and is used by the natives of Zetland as a

lamp. It is suspended horizontally by a cord, and tlie

cavity of the sliell being filled with oil, the canal serves to

hold the wick. A sketch of this primitive lamp may be

seen in Dr. Johnston's Introduction to Conchology, and

he exclaims, " e.\amine the sketch, and then tell me if it

is not probable that some of the most elegant patterns

left us by the Greeks have been suggested by a similar

primitive practice ? " The animal is used by the fisher-

men on our coast as a bait. The egg capsules of this

species and the young have been desciibed by Edward
Forbes and Dr. Johnston. The capsules are half an

inch in diameter, convex outwardly, and concave on

the inner side. They are coarse and corrugated, and

are piled one above another in a conical heap, three

inches or so high, two in diameter, and attached firmly

by a broad basis to rocks in deep water. Previous to

their being excluded, the young are perfectly formed,
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the eyes, tentacula, and operculum of the animal are

very distinct, aud the little shell which is of a uniform

tlesh colour has three or four whirls, and is fully four

Hnes in length.

The shells of the two large genera just described,

Murex and Fusus, have their canal and the siphon of

the animal produced, and the species are often very

large and bear amongst themselves a general resem-

blance ; there are others, however, which are for tlie

most part of small size, have the siphon of the animal

recurved, and the canal of the shell very short aud
recurved, or reduced to a notch. A great many of the

species belonging to this group have been described by

authors as a species of Buccinum. The structure of the

animals, however, their dentition, and the form of the

operculum, are sufficient to remove them from the

Buccinidce, and connect them intimately with the large

family Murlcidce.

Genus Pisania.—In this genus the shells are ovate

and furnished with rudimentary varices, and have an

ovate month, the inner lip with a few slight plaits in

front, and the outer lip crenulated. The spire is conic,

generally waved by the indistinct varices, and the

ovate, acute operculum has the edge entire. The
species of Pimmia are numerous, upwards of one

hundred recent shells having been referred to it, natives

uf the warm seas of the West Indies, Africa, India, tlie

I'hilippine islands, and those in the south seas. Western
America, &c.

Genus Columbella.—The shells of this genus are

small, obovate or fusiform, have a long, narrow aperture,

and the outer lip always thickejied, especially towards

the middle of its length. The inner lip is crenulated,

the canal very short and curved, and the whole shell is

generally covered with a thick epidermis. In the true

Culumbellce the operculum is ovate, acute, with the

nucleus apical and sub-acute, and the edge entire ; but

in many species which have generally been described

as belonging to this genus, this appendage is like that

of the Purpura, or ovate, with the nucleus on the

middle of the outer edge. These form the genus

Xitich-Ua and are now placed amongst the BuccinidcE.

The CulumbeUm are all marine shells, prettily marked,

and are found upon rocks or congregating about stones

in shallow water. They are generally found abundantly

upon the fuci which cover the rocks, attracted there

no doubt by the numerous animals that take shelter

amongst the leaves of these marine plants. The recent

species of Culumhella and Nitiddla which have been

described, amount to nearly two Imndred ; they inhabit

the Mediterranean, the seas of the West Indies, India,

California, and the Gallapagos islands. The genera

Lalrwiciilus and Cominella axe two others of the short

canal group.

Genus Latrunculus.—The species of this genus
were formerly described as Ebumce. Tin's latter geims
is now, however, restricted to those highly polished

shells, which like Ancillaria, have their surface covered

with an enamel coat, and will be found like that genus

among the Olividce. In Latrunculus the shell is ovate,

and the whirls smooth and flattened behind, and

Licuerally covered with a thin brown epidermis. The
animals, as observed by Mr. A. Adams during the

voyage of the Samarang, are deliberate in their move-
ments, thrusting out their tentacula and crawling along

witli a slow and measured pace. They are rapid, how-
ever, and quick, when alarmed, in perceiving their

enemy, and immediately retract their soft parts within

the shell. Living Latrunculi are very common in the

China Sea. " They generally live in a muddy bottom
and in about fourteen fathoms of water. The Chinese

fishermen along the coast frequently bring them up in

their nets together with several crustaceans ; and I

have seen them carefully set them apart in the stern of

their craft, as if for the purpose of being eaten."—
{Adams.)

Genus Cominella.—In this genus the shell is

smooth, without rudimentary varices ; like that ot the

genus Buccinum (bucciniform) in shape. The spire is

short and acute, the last whirl large and ventricose,

someiimes irregular, and covered with an epidermis.

The species have usually been confounded with

Buccinum and Purpura. The operculum, however,

which is ovate, acute, with the nucleus sub-apical, will

distinguish them from both of these genera.

The two genera, Bullia and Nassa, have the short

canal and siphon of these three last mentioned genera,

but the ovate, acute, operculum with its apical nucleus,

is remarkable from its being serrated on the outer edge.

The foot of the animal in both of them is nicked or

bifid behind.

Gi;nu.s Bullia.—In Bullia the foot of the animal

is large, square shaped and expanded ; the tentacles

are long and slender, but the creature is totally desti-

tute of eyes. The shell is ovate or turreted, the whirls

smooth, and the aperture oval. It is particularly

characterized by having a raised band of enamel round

the sutures of the whirls, which is formed by the hinder

part of the inner lip of the shell extending beyond the

mouth. According to the observations of M. Quoy,

the animal of the Bullias has the faculty of absorbing

through the pores of its foot, a great quantity of water,

which it ejects when disturbed in various directions
;

it is caught by baiting lines with bits of flesh. The
species are few in number, and are for the most part

natives of Africa.

Genus Na.^sa.—In Nunsa the foot is moderate,

truncated and tentaculated in front, and bifurcated at

its posterior extremity. The eyes are distinct and are

placed on the middle of the tentacles. The shell is

ovate, with a short spire, and convex, waved, rarely

variced whirls. The species are numerous, world-wide

in their distribution, and are found from low watei' to

fifty fathoms. They are extremely active and vivacious

in their movements, and are very destructive to small

bivalves, through whose shell they drill small holes to

enable them to reach the inhabitants. The egg cases or

vesicles are small, ovate, acute, and are found attached

in rows to sea-weeds, corallines, &c.

Genus Phds.—This genus contains a considerab'e

number of species, wliich in their shell resemble Nasste.

The shell is cancellated, of an ovate form or turreted,

and the outer lip is striated internally with a slight sinus

near the canal. The animals dilTcr in having the hind

part of the foot ending in a tapering filament instead of

being bifurcated, and the operculum is ovate, with a
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notch on the outer side of tlie acute apex. The species

are natives of warm seas, being found in the Red Sea,

those of Ceylon, and the PhiHppiue islands, Australia,

and the west coast of America.

Family—BUCCINID^.

The family of WHIIKS {Bucciiiida:), is the third

fimily of the sub-order Proboscidifera. lu this family

the lingual ribbon is extremely long, and the teeth

are implanted on it, iu one hundred rows, being placed

in three series. The shells never reach the size that

many of the Miirices and Fun do, nor show the same

diversity and brilliancy of colours ; and in the great

majority, the canal is short, abruptly reflected or reduced

to a notch, and with very few exceptions, we see none

of the varices so well marked iu the genus Murex and

Chicoreus. One of the chief differences, however, is

found in the form of the operculum. This appendage

is either oblong or ovate, and the nucleus instead of

being apical is placed on or near the outer edge.

The family Buccinidce is not so numerous in species

IS the preceding, but contains some very interesting

shells.

Genus Purpura.—The shell is ovate, and the spire

short; the aperture is large, with its outer lip simple

but lined or toothed within, and the inner lip concave

or flattened ; catial of shell very short. The operculum

is ovate, with the nucleus external. The species of

Purpura are very numerous, upwards of one hundred

having been described; they are distributed over most

of the globe, and range from low water to twenty-five

fathoms. Many of them produce a fluid which gives

a dull crimson or purple dye ; hence they are known
generally by the name of Purples. This fluid may be

obtained by pressing on the operculum. Our common
little Purple, or Dog periwinkle, as it is sometimes called

{Purptira lupillus), so common and abundant on most

of our shores, contains this purple liquid along with

others, and in all probability was used along with Murex
Irunculus (see p. 190) by the ancients to furnish the

celebrated Tyrian dye. The receptacle of the creamy

secretion which furnishes the purple dye, lies behind

the animal's head, and Montagu observes that it appears

whiter than the rest of the animal. The purple hue is

not developed until after ex]iosure to air and light. As
a'rjady mentioned (p. 190 , the dye obtained from the

common purple was used at a very early period by the

natives of this countr}'. " The venerable Bede, who
wrote in the eighth century, mentions the art as a thing

known in his days, and he was familiar with the beauty

and permanency of the colour. The same fact is men-

tioned by Kichard of Cirencester, and also in a transla-

tion of Higden's Polichronicon made in the year 1387."

—{Johnston.) It would appear from what these authors

state, that the art was familiarly known and followed,

but from its limited utility, and perhaps still more from

its expense, it seems gradiuilly to have gone into disuse,

until at length only a few families preserved the know-

ledge of its use, and handed it down to their posterity

as a family secret. In 1G84 it was employed in Ireland

for dyeing fine linen, and Mr. William Cole of Bristol,

Laving been informed of this, instituted some experi-

ments, which proved that the dye was easily procurable

from the animal of the Purpura lapillus.

Genus Concholepas.—Concholepas is a purpura

with a very large wide aperture and a very short sjiire.

The shell altogether is ear-shaped, and the outer lip

has two or three small teeth in front.

Genus Monoceros {Acantldza).—Monoceros is a

purpura with a spiral groove on the whirls, which ends

in a prominent spine or strong tooth on the outer lip.

Genus Ricinula (iSis/ram).— Ricinula differs from

purpura in having a tuberculated or spiny shell with a

narrow mouth, which is contracted by callous projec-

tions or large teeth on both inner and outer lips. Some
of the species are adorned with lively colours ; they are

about twenty-five in number and are natives of India,

China, the Philippine islands, Australia, and the Pacific.

Some of theP«)7)ur(«a are remarkable for the peculiar

habit they have of li\'ing in or on coral. One of these,

which by some authors is considered a distinct genus,

and named Rhizochilus, lives on a species of Antipatlies

or Gorgonia. When young, the shell is free, but when

it has assumed its adult form it frequently acquires

more or less irregular solid shelly extensions of the

outer and inner lips which clasp the axis of the coral,

and at length close the mouth, with the exception of

the anterior siphonal canal, which is converted into a

shelly tube. In process of time the animal becomes

permanently fixed to the coral, and dies there eventually.

Genus Magilus.—Magilus is another peculiar genus.

When young it has a thin spiral shell, but when adult

it becomes solid, of a white colour, spiral for three or

four whirls, and then produced into a straight or flex-

uous tube, solid posteriorly, but with a small cavity at

the end for the reception of the body of the animal,

and a siphonal keel on the left side. This curious

genus lives in holes in the substance of masses of coral

;

and this inordinate extension of the shell is to enable

the animal to keep on a level with the surface of the

coral as it continues to increase in size, and thus enable

it to procure its food. As the shell extends, the tube

behind becomes filled up with solid calcarious matter,

and is left fixed in the substance of the coral. This

curious shell has been mistaken for a stalactite or

mineral concretion by some authors, and as the shelly

tube of an annelide or worm-shell by others.

Genus Buccinum.—The shells of this genus are

of an ovate form, with a moderately extended spire.

The whirls are few and ventricose, the mouth large,

and the canal very short and reflected. The outer lip

is rather sinuous, and the pillar rounded. The oper-

culum is ovate, with a small nucleus placed near the

front end of the outer edge. The species are not veiy

manerous, only about twenty true typical ones remain-

ing. They inhabit the northern and antarctic seas, and

are found liom low water to one hundred fathoms.

THE COMMON WHELK (Buccinum undatum) is one

of our most common sliells, being universally dis-

tributed around the British shores ; indeed, it is one

of the most widely distributed of Atlantic shells, as

well as one of the most variable in characters according

to its locality. Its general outline is ovato-conical,

passing through various degrees of elongation; from a

short, squat, ventricose shell, to one remarkable for
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slenderness and gi-aceful curvature. Tlie surface of

the shell is usually invested with an epidermis, often

soft and hairy, sometimes shiny and membranous, less

frequently altogether wanting. It varies also consider-

ably in colour, and grows to the length of six inches

by three wide. The animal of the Whelk is very slow

in its movements. Though it generally resides on the

surface, it has the power of burrowing in the sand

when in search of its prey. This action is produced

by means of its foot, which it is able to distend to a

size nearly equal to that of the shell. It is eminently

carnivorous, and its proboscis—fig. 214—enables it to

Fig. 214.

AAWM'

I'luboscis and ticlli uf Biiccimini undaturii.

drill holes through the hardest shell of any bivalve. It

is said to be very destructive to the common scallop

or clam {Pccten opercularis), by slily insinuating its

foot, and seizing upon the unwary inmate as it lies

with its valves unguardedly open. This is at least

mentioned by Montagu as the opinion of the fishermen

of the coast, who, he says, acting upon this supposition,

dredge for this Whelk, and either destroy the animal

or use it for bait. At Portpatrick it is called tlie Hen
Buckie, and is much used by the fishermen on that

coast as bait. It is caught for this purjiose in baskets

containing f)ieces of fish, which are let down in about

ten fathoms of water, and are drawn up daily to be

emptied of the shells which have crept into them to

feed upon the dead fish. " Each shell serves to bait

two hooks ; so that reckoning the number of hooks

used by all the boats at four thousand five hundred,

about two thousand two lumdred and fifty of these large

shell-fish must be destroyed every time the lines are

shot, and probably not fewer than seventy thousand every

year. Yet the supply, chiefly obtained from a space of

no great extent, seems to be even more abundant than

ever."—

(

Wilson.) The Whelk is also used as food by

man. Thousands are exposed in the fish-shops and

stalls in the metropolis ; they are simply boiled and

eaten with a little vinegar and pepper— " a poor man's

delicacy, but by no means a wholesome morsel," says

Professor Forbes. " A repast, sufficiently wholesome,

and certainly not destitute of relish," says Dr. Johnston.

F.AMiLY—CANCELLARIIDiE.

The shells of this family are generally rough, with

stria; or ribs, or have a cancellated surface. The spire

is short ; the mouth ovate, channeled in front ; and the

columella, or pillar lip, is marked with several strong

oblique folds. No operculum has been observed ; and

though the animal has been seen in some of the species,

the proboscis and teeth have not been examined. The

character of the shells would lead us to believe that

they belong to the carnivorous group, but M. Deshayea

asserts that the Mediterranean species, Canceltaria can-

cellata, is a vegetable feeder. The CancellariiS are

marine shells, many of them of rather an elegant form,

and much sought after by collectors. The number of

recent species are about seventy, and their native

countries are the Mediterranean, West Indies, Western

Africa, India, China, and California. They have been

dredged in from seven to forty fathoms.

Family—OLIVIDiE.

The family of OLIVES {OUcidif) are distinguished

by the animals having a large elongate foot, with a

cross groove on each side, often inclosing a part of the

shell. The mantle is inclosed, the siphon rccnn-ed,

and the canal of the shell reduced to a notch. This

is rather a large family, and contains the True Olives,

ihe Ancillarice, and the Harp Shells.

Genus Oliva.—The True Olives have a subcylindri-

cal, smooth, polished shell, with a deep channeled suture

round the whirls, and the columella plaited in front.

The large foot is raised up on each side, in order to

envelope the shell, and secretes the enameled, shining,

and brightly-coloured layer, which covers the outer

surface of the shell. The mantle has an elongated

appendage, situated behind, and lodged in the deep

channel of the sutures of the spire. This is a remark-

able character of the Olives. The species are numer-

ous, nearly one hundred and twenty recent forms

having been described. They are carnivorous and

voracious animals ; are active ; and can turn over whei

laid on their back. Near low water they may be seen

gliding about, or burying tliemselves in the mud as the

tide retires. They are subtroi)ical shells, and have been

found in America, Western Africa, India, China, and

the Pacific, from low water to twenty-five fathoms. As

these shells are much sought after by collectt rs, they

are often obtained by fishing for them by a line baited

with a piece of raw flesh.

THE PANAMA OLIVE (0. pnrplitjrca), the largest

and one of the finest species, is a m.tive of the coasts of

South America. It is marked with numerous fine,

brown, angular, or zig-zag lines, upon a flesh-culonred

ground, and frequently attains to five or six inches in

length.

Gknus Ancillaria.—The Ancillari», with a sub-

cylindrical polished shell, have the suture of the spire

covered with a smooth, shining, thinnish callosity, instead

of a groove or channel. The mantle is destitute of tlie

posterior, elongated appendage of the Olives. The shell

is more or less covered with a fine coat of enamel ; in

some species leaving a naked space on the whirls, but in

others covering the whole shell. This arises from the

fact, that the foot of the animal is much expanded on

both sides, and curling upwards and inwards during the

ordinary progression of the animal, folds itself on the



328 GASTEROrODA.- -MOLLUSCA.- -Pboboscid:feka.

shell, and almost entirely conceals it fiom view. Being

Bmoolh aiid provided with a slimy mucous secretion,

it thus covers (he surface of the shell with a fine layer

of bright enamel. Some species possess an operculum,

but others have none.

Genus Harpa.—The Harp shells are well known
to collectors, and are fiivourite objects of their research;

the richness of their colours, and the elegance of their

forms causing them to be much sought after. They
are swollen ventricose shells, with an ample mouth

and a short spire. They are all distinguishable at first

sight by a number of elegant longitudinal ribs, and a

highly-polished callosity on the front part of the colu-

mella. At present nine species have been described,

but at the time of Linn£eus only one was known, which

he described as a species of Buccinum {B. harpd). The
animal which inhabits the shell was not known even

to Lamarck, when he founded the genus Harpa. M.

Raynaud, however, a surgeon in the French navy, was

enabled to give some details of a species found by him

alive in India, and his observations were afterwards

confirmed by MM. Quoy and Gaimard. It resembles

that of the Olive shells, having a very large foot, which

is divided into two portions. The anterior half is

broad, but the posterior portion is elongate, terminates

in a sharp point, and is nearly as long as the whole

shell. It is so disproportionately large indeed, that it

cannot be quickly withdrawn within the shell. The
animal, therefore, has the power, when suddenly at-

tacked by an enemy, of spontaneously detaching this

hinder portion, by pressing it firmly against the lip of

the shell, or by means of a sudden contraction, and

thus enabling it to withdraw the rest of its body within

the shell. It possesses the faculty also of reproducing

the lost portion after a time. There is no opercu-

lum, as such an appendage would be of no use to the

animal, since it would be separated by ths rupture of

the foot.

THE SWOLLEN HARP [Harpa ventricosa) " glories

in a rich vermilion red skin." At the Jlauritius it is

caught, like the Olives, with lines baited with small

pieces of flesh. " It is the amusement of the place,"

Fig. 215.

The Many-ribbed Harp (Harpa imperialis).

says Mr. Broderip, " to watch over the trim apparatus

of lines hung over some sandliank to tempt the various

brilliant species of Oliva which there abound, or to

Wait for the more rare approach of the Harp shell, till

the rich hues of its inhabitant are seen glowing through

the clear blue water, in the rays of a tropical rising

sun."

THE MANY-RIBBED HARP (Harpa imperialis) is

one of the rarest and most beautiful, and perhaps the

most precious of all the species. Though now much
depressed in value, it was at one time a shell of high

price—fig. 215.

Placed here by Dr. Gray, comes a small family of

molluscs, very unlike any of the preceding, as far as

the shell is concerned, but brought amongst the Probos-

cidifera, by the structure of the teeth and the form of

the animal.

Family—LAMELLARIID^.

This family have a thin, pellucid, spiral, ear-shaped

shell, with a large patulous aperture, and a receding

inner lip. The mantle is large, and completely covers

the shell ; the proboscis is elongate, strong, and retrac-

tile ; and the tongue is linear, and spirally twisted

behind, as in Purpura. The family is represented in

Plate 1, figs. 1-4, by the species Ermea perspikua,

which is a native of Great Britain, and fig. 5, Coriocella

nigra.

Family—FASCIOLARIID^.

This family contains the Tulip shells and the Mitres.

Genus Fasciolaria.—The Tulip shells are fusi-

form, elongated, and swollen, with a conical spire. The

whirls are round and smooth, or angular and waved

;

the mouth is ovate, outer lip crenated, grooved within
;

columella tortuous with several oblique folds in front.

The canal of the shell is elongate, and the operculum

claw-shaped, with the nucleus apical, sometimes radiately

grooved. The species are not numerous, only about

sixteen having been described ; but the}' have a wide

range in their distribution, being found in the Medi-

terranean, Cape Verd islands. West Indies, Ceylon,

Philippine islands, Australia, Western Africa, and South

America. One of the species, the Gigantic Tulip shell

{Fasciolaria gigantea), from the South Seas, is very

large, sometimes attaining a length of nearly two feet.

Genus Mitra.—The Mitres have a fusiform shell

with a conical, elevated spire, compressed whirls, a

small mouth, and a short canal. The columella is

obliquely plaited with about five folds, and the oper-

culum, when present (it is wanting in the larger species),

is very small. The mantle of the animal is inclosed,

and the foot is small, folded longitudinally when con-

tracted. The proboscis is generally very long and

large, that of Mitra episcopalis being more than one

and a half times the length of the whole shell, and being

capable of being projected to the distance of five inches.

The species are numerous, exceeding three hundred

and fifty, and vary very much in form and sculpture.

They are found chiefly harbouring in the Philippine

Archipelago and other groups of islands, few occurring

on the shores of continents, and in deep water from fifteen

to eighty fathoms. When irritated, some of them emit

a purple fluid having a nauseous odour. The larger

species are said to be sluggish animals. This seema
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especially to be the case with the Bishop's Mitre {M.

episcopalis) which has a small foot and a heavy shell,

and is decidedly a sluggish creature. This, however,

is not the case with the smaller, longitudinally ribbed

species. According to Mr. A. Adams, who during the

voyage of H.M. ship the Samarang, had good oppor-

tunities of watching these animals among the Philippines

and in the China sea, they crawl about pretty briskly

over the smooth sand on the low coral islands. Some
of them, he says, have the art to cover themselves all

over with the sandy mud in which they dwell, and in

that disguised condition travel about in comparative

security. " On one occasion," he remarks, " in the

small island of Ambolan, at the south end of Mindoro,

I was walking up to my ankles in water, over a firm,

sandy, mud flat, taking little notice of the Cones,

Strombi, Meleagrinae, and Volutes, which people the

water in great numbers, but looking anxiously about

for the rare Mitres, when I first perceived these small

species, under their ingenious disguise, marching in

towards the shore, as the tide flowed rapidly over the

level surface."

Fasiilt—TURBINELLID.E.

The lamily of CHAUK or Turnip Shells, as they

are sometimes called [Turbinellidw), are ovate, fusiform,

or top-shaped, thick, with a large body, a conical spire,

and an elongated, straight canal, with several transverse

folds on the columella near its middle. The operculum

is ovate, claw-shaped. The species are rather numer-

ous, nearly sixty having been described, as inhabiting

chiefly the warmer seas of the West Indies, South and

West America, Africa, Ceylon, the Philippines, and the

Pacific.

Gexds TuRBrsELLDS.—The species of this genus

have a thick, obconic, smooth, or somewhat waved
shell, with an obtuse, mamillated spire, and its mouth

ovate and narrowed in front. In none of the species

have the animals as yet been scientifically examined,

but the operculum has the inner edge straight.

THE CHANK-SHELL
(
Turhinelhis pyrum) is an object

of sacred regard in Ceylon and the opposite coast of

India, and the reversed varieties of it are used by the

priests for administering medicine with. They are

carefully and elaborately carved by the Cingalese, who

find it an article of considerable commerce. The
fishery of these shells has been frequently mentioned

by authors and travellers. Bertolacci, in his " account

of Ceylon," gives some very interesting particulars.

The Chank fishery is an object of material consequence,

he says, to the British Ceylon government, in point of

revenue. This, till the year 1813, was derived in two

ways ; first, by the sale, or farming of the exclusive

privilege of fishing this shell, and secondly, by the

ex])ort duties upon Chanks when taken from Ceylon,

which average 5000 rix-dollars a year ; the duty being

an ad valorem one of five per cent. When Ceylon was

taken by the British in 1795, the Chank farm of 1795-96

had already been disposed of by the Dutch for 19,850

rix-dollars. The English government let the farm for

1796-97 for 22,250 rix-dollars, and from that date to

1811-12, it varied from this sum to 64,468 rix-dollars.

Vol. II.

In the Asiatic Journal for 1827, it was mentioned as

having then produced only 41,100 rix-dollars. The
Chank is used by the natives as an ornament. " It is

sawed into rings," says Bertolacci, " of diflerent sizes,

and worn by all Indian women as an ornament, on

their arms, legs, toes, and fingers. But the great

market for the sale of these sliells is Bengal, where a

religious prejudice is entertained in their favour ; in

consequence of which, thousands of them are buried

with the bodies of opulent and distinguished persons iii

that part of India ; this is the cause for the great and

constant demand for them." " But this fishery," adds

the same writer, " is of even greater importance

;

because it is a great nursery for divers, whose services

are wanted in the pearl fishery."

Family—VOLUTID^.

Tlie family of VOLUTES (Volutida:) comprises the

True Volutes and the Date shells. The mantle is

provided with a siphon which is very short and

recurved, and the shells are channeled in front for its

reception. The columella in all is plaited with from

two to five or more distinct folds ; the operculum is

only present in some of the sub-genera ; it is horny and

annular. In the True Volutes the animals have a

large foot extending beyond the shell in all directions,

and deeply nicked on each side in front. In general

the shell is covered with a distinct epidermis, but in

one or two species one of the sides of the mantle is

produced and reflected over the hack of the shell,

covering that portion of it, as well as the spire, with its

shelly secretion, and producing a polished surface like

that of the Olives and Cowries. Amongst the Volutes

we find a number of large shells, remarkable for their

great beauty and the elegance of their forms. The
family is, therefore, of course very much sought after

by collectors, and large prices' are often given for single

speciiiicns. The species are numerous, and are equa-

torial in their geographical distribution. About ninety

recent species have been desciibed, a large proportion

of which (sixty-four) are from the Australian seas, the

rest being distributed through the seas of the West
Indies, and the west coast of America, the great

Eastern Ocean from Java to Japan, and the coasts of

Africa. In consequence of the number of species, and

the remarkable variety in form amongst them, several

genera have been constituted to facilitate their distu-

butiou. The animals of some of them have been

discovered to be viviparous. These form a group which

belong to the curious genus Yetiis so well observed by

the celebrated Adanson in Senegal.

Genus Yetus.—The shell of Yetus is ventricose,

spire short, and mouth expanded. The surface is

covered with a horny sort of epidermis, but the mantle

is so large and so expanded that it extends over a great

portion of the shell and covers this epidermis with a

glassy coat of enamel. We frequently see the surface

studded over with little roughnesses or points. This

arises from particles of sand getting between the shell

and the upper surface of the foot, when these extraneous

bodies become covered with this polished layer of glassy

secretion in order to prevent them irritating the animal,

2 T
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The young are large when born, not leaving their

mother till they are an inch in length. Four or five

are found in each animal. Adanson in his voyage to

Senegal, informs ns that one .species of these shells, the

" Yets " as they are called ( Yctus Neptuni), are thrown

up by the high winds of April, in such quantities as

sometimes to cover the shore, and that the animals,

which often weigh five or sis pounds, are smoked and

preserved by the natives of Senegal against times of

famine, to which they are frequently exposed. The
nucleus or apex of the Yets is very large, callous, and

irregular ; it is often thrown off entire. The sjiecies

of Yettts are chiefly natives of Africa. The remainder

of the Volutes are oviparous, the young being arranged

in the oviduct of the female in a long stiing without

egg shells.

Genus Cvmbium.—The genus Cymbium has a ven-

tricose shell with a short, depressed spire, which is

frequently crowned with a diadem of strong spines.

Tlie aperture is very large and expanded, and the

nucleus or apex of the shell is regularly spiral and

persistent. Tlie foot is not so large as in the Yets,

and the mantle is inclosed. The surface of the shell

is covered with a smooth, greenish-brown epidernii.s,

and the shell itself usually ornamented with a variety

of colours. Some of the species are very large, and

they are almost all natives of New Holland, and the

great islands of the Eastern Archipelago. One or two

of the larger, such as Cymbium athiopicum and dia-

dema, are used by the natives of these seas as vessels

for baling the water out of their canoes.

Genus Scapiia.—A number of species of Volutes,

instead of being ventricose, are fusiform or ovate in

shape, and covered with a thin, smooth epidermis. The
last whirl is often spinose or tubercled, and the nucleus

is smooth or crenulated. As the shells increase in size

tliC animals till the nuclei of the spire with solid

calcareous matter. These belong to the genus Scapha.

They are tolerably numerous, and are principally found

natives of the East Indian islands, though some are

found also in Australia. Some of the shells are very

beautiful, very elegant in form, and the rarer amongst

them, as Scajiha Junonia, for example, fetch very high

prices. The same may be said of Scapha mamilla,

Fig. 216.

Scapha vespertiUo and auimaJ.

from Van Dieraen's Land, remarkable for the large

nucleus of the spire, and the size of the shell. Specimens

scarcely exist in any other collection than that of the

British Museum, which is peculiarly rich in this family.

Fig. 210 represents the S. vespertiUo and animal.

Genus Voluta.—The name Voluta, as a generic

appellation, is now restricted to a small number of

species. The shells are of a dense structure, of an

ovate shape, and the pillar or columella has four or five

strongly-developed oblique plaits or folds in front, and

several smaller transverse ones behind. The surface

of the shell is generally ornamented with transverse

interrupted bands and striiie, so disposed as to resemble

a bar of music.

THE VOLUTA MUSICA or MusiC SHELL, from the

West Indies, has obtained its name from this circum-

stance ; and the peculiar appearance of notes of music

is equally v/ell exhibited in the Voluta hcbraa. This

is the only genus of the family in which we find an

operculum. It is horny, annular, and distinct.

Genus Volutella.—In the several genera we have

briefly noticed the mantle of the animal is inclosed

within the shell. But a considerable number of species

are remarkable for having the lobes of the nianlle

produced, and partially covering the shell. These

constitute the genus Volutella. In one of the most

remarkable of the species, the Volutella amjulata,

these lobes are largely expanded, and overspread the

spire entirely, which is generally much produced, and

covered with a smooth, glassy deposit. In others,

these lobes are more moderately expanded, and only

cover the lower side of the spire, leaving a callous band

on the suture of the upper side. Such are the fine

large, and rather ponderous V. imperialis, with its spire

crowned with a circle of strong spines ; the beautiful

and elegant little V. Cyndilola, &c.

THE DATE SHELLS, Porcellanina (genus Margi-

ndla of Lamarck), are remarkable for the brilliancy

and variety of their markings. The mantle lobes

are expanded and spread over the shell, which is

covered with a highly-polished coat laid over the epi-

dermis. The animals are said by some to reiemhlo

those of the Cowries {Cyp>ra:a), but they have the

retractile proboscis, the lingual membrane, and dis-

position of the teeth of the Volutideg. The form of

the shell also, with its conic spire, its plaited columella,

and its thickened outer lip, marks its relation with this

family. The species are numerous, upwards of ninety

having been described. They prevail more especially

along the shores of Africa, but are found also in the

West Indies, Brazil, India, China, and Austialia. They
are quicker and more lively in their movements than

the Cowries, crawling pretty briskly, and moving their

tentacles in diflerent directions. The foot of the animal

appears to be double-edged in fiont, and this part is

said by Mr. A. Adams, who has had opportunities of

seeing some of the species in their native localities, to

be endowed with acute sensation, the animal making

ufe of these two portions of the body as feelers. Their

favourite locality is shallow water on clear sands ; and

when seen in full activity, they are said to be objects

of singular interest and beauty.

Family—CASSIDID^.

The family of HELMET SHELLS {Cassididm) have

the foot largely dilated ; and the operculum, which it

bears near its posterior extremitj', is annular, ovate, or
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oblong, and has its nucleus in the middle of the inner

edge. The shell is ventricose, somewhat globular, and

the wliiils often marked with varices. The aperture

is either elongate and narrow, or ovate, and the canal,

in which is lodged the siphon of the mantle, is, like it,

recurved. The Helmet Shells are often very large,

and, indeed, comptise amongst them some of the

largest known Gasteropoda. Thej' form a very natural

group, and princi[)ally inhabit the warmer regions of

the globe. The species are rather numerous, thirty-

four having been described, and the}' are distributed

through several genera.

Genus Cassis.—The genus Cassis (which gives the

name to the family) has an oblong or subtrigonal shell,

with a short, nearly flat spire, a long aperture or mouth,

the outer lip of which is thick, reflected, and toothed

within, the inner spread over the bod}' whirl, callous and

plaited ; the canal sharply recurved ; the operculum is

oblong, narrow, and small. The animals are active

and voracious. They live in shallow water, in sandy

localities, often concealing themselves in the sand, and

attacking the bivalve shells that abound in such places.

The shells of some of the larger species are extensively

used in the manufacture of cameos. Like most other

shells, they are composed of three layers or plates, and

these differ from each other in relative thickness as well

as in colour. The central plate is generally the thickest,

and is differently coloured from the outer. The cameo

cutters appear to be well aware of this structure in the

Helmet Shells and some others, and avail themselves of

it in cutting their cameos, so as to produce white or

rose-coloured, &c., figures on a dark gi'ound. In the

economic collection of shells in the British Museum,
for instance, we may see cameos carved on the shell of

the Horned Helmet from Madagascar, Cassis cornuta,

showing wliite figures on an orange ground ; on the

Black Helmet Shell, as it is called. Cassis Madarjas-

cariensis, from the West Indies, and on C. tuherosa,

eliowing white on dark claret colour ; and on the Red

Fig. 217.

Red Helmet Shell or Bull's Moutli (Cassis rufa).

Helmet Shell or Bull's Mouth, C. rii/a, from tlie Indian

seas- fig. 217 (which is the one most extensively used),

showing pale salmon colour on orange ground. In

1847 Dr. Gray, at a meeting of the Society of Arts,

gave some very interesting details upon the subject of

cameos. For many years the art of cutting cameos
from shells was confined to Italy, but a little more
than twenty years ago an Italian commenced making
them in Paris, and in 1847 about three hundred jier-

sons were employed in that branch of trade in that

city alone. The number of shells used in this manu-
facture is immense; and Dr. Gray stated that at tlie

period mentioned above there were used in France

nearly one hundred thousand Helmet Shells alone, of the

value of upwards of £8000. Of the different kinds, the

greatest number were the Bull's Mouth (^Cassis nifa),

which amounted to eighty thousand, the avemge price

being Is. 8d each, equal to £6400. Next to these

were the Black Helmet (C Madagascariensis), which

amounted to eight thousand, averaging 5s. each, equal

to £1800. The average value of the large cameos

made in Paris is about six francs each, giving a sterling

value of £32,000 ; and the value of the small canieus

is about £8000, giving a total value of the cameos

produced in Paris for 1846 of £40,000 1

Family—DOLIIDiE.

Tlie family of the TUN SHELLS [DuUida) are known
by their large, light, ventricose shells, marked with

transverse ribs or furrows. The animal has the

mantle inclosed, a very large foot, truncated in front,

without an operculum. The species are not numerous,

only fourteen or fifteen having been described, but

many of them attain a large size. They are found in

the Mediterranean, in Ceylon, China, Australia, and

the Pacific.

Genus Dolium.— The genus Dolium (from the

species of which the English name Tun given to the

family has been derived) has a rather delicate, light,

nearly globular, and ventricose shell, with a short spire

and a large ovate mouth. The surface is maikod
with spiral grooves or ribs, and the last whirl forms

nearly the whole of the shell. The outer lip is more
or less thickened, waved internally, the pillar lip ratlier

twisted, and the canal short and suddenly curved

backwards. One of the largest species, Dolium (jcdea,

inhabits the Mediterranean. Some of the species are

found on reefs.

Family—TRITONIDJ];.

The family of TRUMPET SHELLS [Tritomda:) con-

tains a large number of species, about one hundred

and fifty having been described as living at the present

day. Tliey range from low water to fen or thirty

fathoms, and are distributed through the McditeiTa-

nean, the West Indies, Africa, India, China, the

Pacific, and Western America. The animals have a

small foot, and an annular, ovate, or triangular oper-

culum, with the nucleus subapical. The shells are

ovate, with a conical spire, and are generally strongly

marked with varices on their whirls. The aperture

is ovate, the cohimolla veined or grooved, and the

canal in front is straight. This family contains two

large genera, the shells of which differ from each

other in the disposition of their varices.
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Genus Triton.— The True Trumpet shells have the

varices disconnected, and so arranged as to form three

interrupted longitudinal ribs. The canal is prominent,

and tlie lips denticulate. The species are principally

equatorial in tlieir geographical distribution, belonging

more especially to Asia. Those which have a much
produced canal are obtained from deep water; those

which have a cancellated surface are from sand in

deep water ; and those covered with an epidermis are

chiefly from sandy mud, in from six to thirty fathoms.

TRITON VAEIEGATUS is the shell well known by

the name of " the Marine Trumpet or Triton's Shell,"

and is one of the finest, as it is certainly the largest

Fig. 218.

Triton variegatus.

species (fig. 218). It is elongate, conical, trumpet-

shaped, ventricose in the last whirl, and girt with very

obtuse smooth ribs of a white colour, elegantly varie-

gated with red and bay. The aperture is red, and the

columellar lip is wrinkled with white. This large shell

is a native of the "West Indian and the Pacific oceans,

and is the conch used by the Australian and Polynesian

islanders as a war trumpet. Captain Cook remarks,

that during his visits to the Australasian islands, he

never knew the blowing of the conch amongst the

natives to portend good ; it always seemed to be the

signal for a hobtile attack. Mr. Ellis, in his " Polynesian

Researches," however, informs us that these conches

were blown in processions to their temples, at the inau-

guration of a king, during their worship at their temples,

or when a tabu or restriction was imposed in the name

of the gods, as well as when their warriors marched to

battle. "We have sometimes heard them blown," he

says. "The sound is extremely loud, but the most

monotonous and dismal that it is possible to imagine."

This trumpet is also used in the West Indian islands

to summon the negro labourers to their work. A
species somewhat similar is found in the Mediterra-

nean (Triton nodiferus), and it is no doubt of this

shell that Dr. Johnston speaks when he says, it is

" clearly the original of the war trumpet."

Genus Eanella.—THE FROG-SHELLS orRANELLiE

{Apollon)\\3.ye their varices arranged two on each whirl,

and so disposed as to form a border to the shell on

each side. The shell is compressed, and has a short,

straight canal. The species are mostly tropical, the

majority being from the Eastern seas. Upwards of fifty

species have been described, ranging from low water to

twenty fathoms. The variegated species, which have

the whirls nodosely armed, are found in rocky places

and on coral reefs; the winged species, with a smooth

surface, are from deep water. They move about with

considerable animation, and crawl rapidly. As observed

by Mr. A. Adams, in the Philijipine islands the Eanellse

seemed to move about much more briskly than might

have been anticipated from animals furnished with such

a heavy shell; thrusting out their head, protruding

their tentacles and proboscis, and ascending even per-

pendicular substances with considerable facility. " One
species," says Mr. Adams, " dredged from twenty

fathoms water, was furnished with a verj' extensive

proboscis, which it was able to exsert to the distance

of two inches from the head, using it as a perceptive

organ, in the same manner as the elephant does its

trunk."

Passing by the families SycotypidiB and Velutinidse,

we come to the

—

Family—NATICID^.

The family of NATICAS (Naticidm) are remarkable

among the proboscidiferous moUusks for their very

large foot. It is much produced in front, and is

there provided with a well-developed fold, which

becomes a great lobe, reflexed upon and concealing

the head, with the exception of the tentacles, which

are rather small, and united by a transverse membrane.

The operculigerous lobe is very largely developed,

reflected upon and partially covering the sides and

back of the shell, which indeed has the appearance of

being as it were sunk into its substance. The oper-

culum is spiral, horny, or covered with a shelly external

coat, and though of good size is not very apparent on

the animal, being placed transversely and hidden by

the extremity of the shell. The mantle is inclosed

and has no siphon, the moutli of the shell being also

entire in front and destitute of a canal. The species

present marked characters—the shells being in general

spiral, more or less globular, and usually smooth and

polished on their surface. The epidermis is generally
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tliin and caducous, though in some of the northern

specifs it is thick, hard, and ptrsistcnt. The animals

of this family are chiefly inhabitants of sandy and

gravelly situations, ranging from low water to ninety

fathoms; either burrowing in the sand near the lowest

ebb of the tide, where their place of concealment is

indicated by a small heap of sand, or in sand-banl<s far

from sliore. Tliey are very voracious, not only boring

iiiio other shells by means of their elongate and

retractile proboscis, but, as Dr. Gould informs us, de-

vouring to a great extent the dead fish and other

animals thrown up by the tide. Tlie use of their large

foot is here obvious, for by expanding it they can

envelope completely the objects on which they prey.

They in their turn serve as food for fishes, being

devoured in great inmibers by the cod and haddock, in

the slomach of which animals they are often found.

The recent species are numerous, upwards of one

liundred having been described. They are widely

distributed, from the Arctic seas, through Britain and

the Mediterranean, to the Caspian ; and are found in

numbers in India, China, Australia, South Africa, and

the west coast of America, and the West Indies.

Some of the species, as Natica herculea, from Sitka

and tlie Oregon, attain a large size. The egg-cases of

the Natickhc are very curious; the spawn being

deposited in the form of a subspiral or concentric

ribband or strap, rendered firm b}' agglutinated sand.

Mr. Harvey descriljcs the nidus of a British species,

Natica {Neverila) monilifera, as firiii'.y gelatinous, or of

the consistence of gristle ; transparent or nearly so,

slightly coated with tine sand, and in shape resembling

the hoof of an animal. When dry, he says, they look

not unlike pieces of thin Scotch oat-cakes. The sur-

face is marked with little hexagonal spaces which

define the eggs. Dr. Gould in his " Invertebrata of

Massachusetts," describes a North American species as

a mass of sand glued together into the shape of a broad

bowl, open at the bottom and broken on one side.

The thickness, he says, is about that of an orange

peel, easily bent without breaking when damp, and

when held up to the light is seen to be filled with little

cells, arranged in quincunx order, each of these cells

containing a gelatinous egg with a yellow nucleus,

which is the embryo shell. In the collection of egg-

cases in the British Jluseum may be seen fine examples

of these nidi of British, North American, and South

African species. For a long time these curious pro-

ductions were considered by naturalists as zoophytes,

and descrilied under the names of Flustra armosa,

Escliura lutosa, &c. Ellis looked upon them as recep-

tacles for some sea insects.

The opercula of the animals of the Kuticida, as we
have already stated, are eitiier horny or covered

externally with a coat of shelly matter. This difference

forms a good character for separating them into two

large groups, the Nuticina and Nereritina. The family

is represented in Plate 1, figs. 1-3, by Slomatia halio-

loiileum, and fig. 4, Natica millepunctata.

Passing the family Neritopsida, the animals of which

are unknown, and the species very few in number, we
come to two larger and more interesting families

;

these are the Violet Snails and the Wentle-traps.

Family—lANTHINID^E [The Violet Snails).

This family contains only one genus, laittliina. The
animals belonging to it have a small flat foot whicli is

furnished with a vesicular appendage on its hinder part,

on the underside, which serves an important purpose.

The shell is thin, translucent, and spiral, with a very

small, sinistral nucleus. It resembles in shape that of a

Helix, but is of a close vitreous texture. The aperture

is large, somewhat quadrangular, with a strongly-

twisted columella, and a thin, sharp outer lip, notched

at the outer angle. The species all partake, more or

less deeply, of a violet hue—hence the name of the

genus. The animals appear to be quite blind, having

eye pedicels at the base of the tentacles, but no trace

of eyes. As they seem, however, to select the night

for their predatory operations on the high seas, this

deprivation can be of little moment to them. They

are pelagic, that is, they are found floating about on

the surface of the ocean, often in myriads, and appar-

ently always gregarious. The apparatus by which

they keep themselves constantly at the surface consists

of the vesicular appendage to the foot mentioned above.

This float, as it is called, is composed of numerous

cartilaginous air-vesicles, and was aptly called by

Fabius Columna, the first describer of the lanthina,

Spuma Cardlaginea ; the vesicles, says Dr. Johnston,

being as transparent as the air-bubbles in foam, while

the skin is cartilaginous. " Buoyed up on these air-

bladders, the lanthina floats at ease, not left, however,

to be driven at random by every current or breeze

which may sweep across its path, for its course is

guided by means of a small fin wliich runs along each

side of the foot, a little above its edge. It is oidy when

the ' tempest's breath ' blows hard that the snail yields

to its violence, and suffers wreck on the unfriendly

shore."

—

{Johnston.) This curious float is entirely

secreted by the foot, and it has been found that when

a portion is removed the injury is rapidly repaired.

In addition to the use of this appendage as a float, it

has been ascertained that the animal attaches its egg

capsules to its under surface, suspending them there by

little pedicels. It occupies a considerable time in the

deposition of these eggs, and the capsules nearest to

the extremity of the float are constantly found empty.

The central ones contitin young shells fully formed,

and those nearest the animal are filled with eggs, "and

it appears probable," says Dr. Coates of Philadelphia,

who has had opportunities of observing these creatures,

" that the young animals, when liberated from their

chambers, ascend the float of the mother, and in this

way gain access to the surface." By some naturalists

this float is considered to be an extreme modification

of the operculum. It is much too large to be with-

drawn into the shell, though some writers have sup-

posed that the animal has the power of compressing it

in such a manner as to make the shell sufficiently

heavy to sink. All recent observers, however, assure

us that tliese creatures iiave no power of sinking in tlie

water. Dr. Bennett found on purposely irritating the

animal, or even touching it in ever so slight a degree,

that it withdrew itself within the shell, but had no
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power of reti acting the float. In rough weather,

however, they are driven about by the agitated sea,

and their floats are then broken or detached ; but even

then the shells are found floating on the surface. In

this state they are frequently drifted to our own shores,

especially on the southern and western sides of the

island ; and in Swansea bay, we are told, the animals

have been found quite fresh. The favourite food of

the lauthinae appears to be the gelatinous Velella,

and M. Deshayes informs us that he has often witnessed

them feeding upon those animals, and apparently

making use of them at the same time as a raft to float

them on the surface. It has been said that in cou-

Bequence of feeding upon these blue-coloured Acalephre

the lanthinoi obtain their violet hue. It is certain that

they have the power of secreting a quantity of violet

fluid, and that when molested they exude it in consider-

able abundance.

THE COMMON VIOLET SNAIL {lanthina communis),

according to tlie late Professor Forbes, secretes this

fluid rapidly, and the purple dye, he says, was so

strong, that some paper which he painted with it in

1837, retained its colour strongly in 1853. M.

Lesson tried to prove that this was the very shell

which Pliny described as the one from which the

Tyrian dye was obtained. It occurs frequently in the

Mediterranean ; but the colour of the fluid of this

mollusk is purple on its emission, and is remarkably

defective in permanency. The species of lanthina are

not numerous, but some of them are difl'used over a

great part of the world, the shells being thrown up on

the sea-coasts by gales of wind. At certain seasons

the beaches of St. Helena and the island of Ascen-

sion are entirely covered with them. Mr. A. Adams
found them cast up by thousands on the shores of the

Jleiaco-shimah islands, but he says he never observed

them make the slightest attempt to crawl, though he

frequently noticed them adhering together in masses,

attached by the anterior part of the foot, which acted

as a sucker.

Family—SCALARiro^ {The Wentle-traps).

The Wentle-traps are very different-looking shells

from the Violet Snails, bet the arrangement of the

teeth in the animals is nearly the same. The shell

is spiral, turreted, with varices, or elevated longi-

tudinal ribs, on the whirls. The aperture is rounded,

entire, and exhibits scarcely any trace of a canal.

The operculum is horny, spiral, few-whirled. The
species are numerous, about one hundred species

being found recent, and an equal number having been

described as inhabitants of our globe at an earlier

period of its existence.

The genus Scalaria, the " Wentle-trap " is the

only one of the family, and the species ai'e chiefly from

the eastern tropical seas. China and the Philippine

islands harbour the greater number, but five species ara

natives of the British isles.

THE EOYAL STAHUCASE or Wentle-trap, "la

vraie Scalata" {Scalaria pretiosa), is the most remark-

able and the most valuable of all. This shell, always

distinguished for its beauty, and once famous for the

enormous value set upon it by collectors, is a native of

the Chinese seas. It grows to more than two inches

in length, is conical, umbilicated, and twisted into a

loose spire, so that the whirls only touch each other by

their projecting ribs. It is of a pale yellowish colour,

with white ribs or varices. " The specific name given

to it by Lamarck" {pretiosa), says Mr. Broderip, "was
at one time well deserved on account of its rarity, and

the great price which a fine specimen would bring in

the market, especially when it exceeded two inches in

height; such a specimen has been sold in former days

for twenty-four hundred livres, or one hundred louis.

But these times are gone by ; the shell is no longer

rare, and good specimens only fetch shillings where

they once brought pounds. A very fine example still,

however, commands a considerable simi. That in Mr.

Bullock's museum, supposed to be the largest known,

brought £27 at his sale, and was in 1815 estimated at

double that value." Da Costa, in his " Elements of

Conchology," informs us that in 1753, "at the sale of

Commodore Lisle's shells at Longford's, four AVentle-

traps were sold for £75 12s. ; viz., first day, February

21, lot 96, one not quite perfect, £16 16s. ; third day,

lot 98, a very fine and perfect one, £18 18s.; fourth

day, lot 101, one for £16 16s.; sixth day, lot 83, one

for £23 2s. At the present day the value is very

much reduced.

The animals of some of the species exude a purple

fluid when molested, and Montagu in his " British

Shells" has described the liquor discharged by the

common species of the Mediterranean, S. clat/irus.

As much can be procured, he says, from five indi-

viduals as is suflBcient, when mixed with a few drops

of spring water, to cover half a sheet of paper. The

colom' at first was very bright, and appeared for some

months unchanged by the action of the air or sun ;
but

being exposed for a whole summer to the solar rays,

in a south window, they almost vanished. Like the

lanthina, just mentioned, this Scalaria has been sup-

posed by some naturalists to have been one of the

shells employed b}' the ancients to furnish the celebrated

Tyrian dye, but the same objections apply to it as to

the purple fluid of the lanthina.— See above.

The remaining families of the Proboscidifera,

ActeonidcE, Cerithiopsidce, Pyramiclellidce, and Archi-

tectomidce (Solarium), are of no particular interest, and

BO v/e hasten on to the next sub-order.

Sub-order III.—KOSTEIFERA.

The Bostriferous mollnsca are equally numerous as

the Proboscidiferous ; but instead of being carnivorous

in their habits, they are essentially vegetable feeders.

The animals have a moderate-sized head, with a more

or less elongated, produced, transversely-annulated

rostrum, which is furnished with contractile muscks
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only, and is not retractile, as is the case in the pre-

vious sub-order. It varies in length and shape—in

some being very long, but in a great many being

short. The tentacles are awl-shapcd, far apart, and

placed on the sides of the base of the rostrum. The

ej-es are situated on the outer side, or behind the base

of these organs. The lingual membrane is often very

long, extending a good way into the visceral cavity of

the animal, and the teeth are arranged upon it in seven

series, 3, 1, 3. The foot of the animal varies in shape

a good deal. In some genera we find it expanded,

depressed, and formed for crawling, Platypoda ; in

others it is roundish, truncate, or club-shaped, Pro-

tfipoda; in a third set, it is compressed and adapted

for leaping, Leptopoda ; while in another series, it is

iin-lilve, and furnished with a small sucker, Heteropoda.

Family—AMPULLARHD^E {The Apple Snails).

The animals of this family have the rostrum pro-

duced, and the tentacles long and filiform. They have

only one well-developed gill, the left being nearly

rudimentary, but the mantle has a large pulmonary

sac on each side ; the foot is simple, and the oper-

culum annular and regular; the shell is sub-globose, and

covered with a hard, polished, olive-coloured epider-

mis; the mouth is entire.

The Apple Snails are fluviatile in their habits, and

represent, in the ponds and rivers of the tropics, the

Pond Snails of more temperate climates. They live

chiefly in marshes, which are suliject to periodical

inundations, and are never found in rapid running

stieams. Where they do occur, it is generally in large

numbers, for they are abundant, and cover a large

space of country. They have the power of living a

long time out of water when the marshes dry up.

This faculty appears to have been first made known
to us by M. Caillaud, who is well known as connected

with the natural history of Egj'pt. After his return

to France from a residence in Egypt, he had a number

of si)ecimens of Ampidlaria ovata sent to him from

the Nile. They were packed up with a number of

other animals in a box filled with saw- dust. At the

end of upwards of four months, upon opening the box,

he found many of the objects in a state of putridity.

The contents of the bos he threw into a tub of water,

and next morning he was surprised to find all the

AmpullarijE alive, and walking about apparently in a

perfectly healthy state I M. Deshayes, struck by this

fact, and by the information he received from several

other travellers that these animals buried themselves

in the mud, and could support their existence for a

hngth of time when the water was dried up and the

mud hardened, examined several specimens with great

care, and found in the branchial cavity a large open

sac quite in the hinder part, and immediately above

the base of the gills. He perceived also that this

cavity was always full of water; and that after the

Snail had withdrawn itself, and tiglitly closed the

aperture by means of its close-fitting operculum, the

water is retained in this sac, and the gill thereby kept

in a moist and unshrivclled condition ; while, perhaps,

as Dr. Johnston remarks, its contact with a livujg

surface prevents the retained fluid running into putre-

faction. The Apple Snails are oviparous ; the eggs

are large, globular, and contained in capsules. These

are disposed in masses, and attached to plants, &c.

Specimens may be seen in the collection of mollusk

eggs in the British Museum. The species are upwards

of fifty in number, and are separated into several

genera. The operculum, as well as the shape of the

shell itself, affords good generic characters. In some
this operculum is hoi ny, with a shelly external coat, and

the inner edge of the mouth of the shell is thickened,

so as to afford some support to the thick shelly oper-

culum. Such is the genus Paciiystoma—Plate 1.

fig. 1

—

{Pachystoma solidum). Others have the oper-

culum simple and horny, and the edge of the shell thin.

Such, fcr example, is the restricted genus Ami'UL-

LARIA. The species of this group inhabit chiefly the

rivers and lakes of South America and the West
Indies. The South American Indians term them
" Idol Shells," and are said to hold them in great

veneration.

Family—AMPHIPERASID^ [Poached Eggs).

The family of Poached eggs (the genus Ovtdum

of Lamarck; family Amphiperasidm of Gra}') is the

second family of the Rostrifera. In this family, and

in the succeeding family of Cowries, Cyprceidce, the

mantle of the animal, when adult, is expanded, and

often reflesed over the shell, giving the surface a fine

polished appearance. There is no operculum. The

shells are involute, have a linear aperture, and a smooth

inner, and toothed or crenated outer lip. When young,

they are spirally striated, but wlien full grown, aie

covered with a smooth enamelled coat. The aperture

in many of the species is prolonged into a canal both

in upper and lower extremities. The species are about

thirty-six in number, and for the most part aie dis-

tributed through the warm seas of the West Indies,

Mediterranean, China, and West America— one or

two also occurring on our own coasts. They vary

much in shape, and have thus given origin to several

genera. Those which are ovate and veutricose, with

a narrow aperture, the extremities not prolonged iuto

a broad, inflexed, rounded, and crenulate outer lip, and

long canals, form the genus OvuLUM {Amphipcras).

These are the true Poached eggs, and their shells are

never ornamented with rich or varied colours, but are

usually white, pink, pale violet, or yellow, without

exhibiting any particular markings or pattern. Those

in which the shell is fusiform, with an inflexed,

toothed, outer lip, and the extremities of the aperture

produced only into short canals, form the genus Cal-

PURNUS. One of the species of this genus is a native

of the seas of the Philippine Islands, and the appear-

ance of the animal and its habits have been well

described by Mr. Adams. It is a very slow-moving

and sluggish creature, he says, but exhibits a singu-

larly beautiful and striking appearance under the calm

shallow water, as it glides tranquilly along the bright

sandy bottom. The head is pure, opaque white, with

the exception of one large black spot placed in the

centre of the forepart, which, with its large black eyes
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anil black tipped tentacles, gives it a very peculiar

appearance.

Family—CYPB^ID^ {Coicnes).

The family of Cowries which come next in order,

like the preceding, have the mantle of the adult animal

expanded, and generally reflexed over

the shell, giving it a fine polished appear-

ance. The foot is simple, and there is

no operculum. The lobes of the mantle

are often ornamented externally with

forked or pointed beards or filaments, and

the end of the siphon with which it is

furnished is frequently fimbriated. The
shell is involute, ventricose, with a linear

mouth, toothed lips, and the canal

recurved like a notch. The surface is

of a porcellanous structure, and there is

no appearance of an epidermis. The ,--^^.

family, indeed, is remarkable for the

exquisite beauty of the shells, as well as

their inhabitants. The great majority

are natives of tropical regions, delighting in warm
climates; and, as they glide along among the coral

reefs, and in the shelter of rocks, with the lateral

lobes of their mantles adorned with showy colours, they

present to the eye of the pleased spectator objects of

singular interest and beaut}'. They are shy creatures,

and crawl slowly. " The difference of aspect," says

Professor Forbes, " between these mollusks when
crawling, with all the beautifully-coloured soft parts

exposed, often completely concealing their enamelled

shells, and their appearance when, after being seized,

they suddenly and instantaneously withdraw their

bodies and mantle lobes, and expose the shell only, is

very curious and surprising." Individuals of the same

species vary greatly in size—a difference so great that

it has been attempted to be explained by the theory

Ihit the animals shed their shells as lobsters do their

skins. This, however, is not the case, for we often

find young shells much larger than adult specimens in

the same species. In the young state, they are also

very dissimilar in form from the adults, and thus mis-

takes have been often made with regard to species.

Genus Cypilea.—This genus, as now restricted,

contains some of the handsomest, largest, and most

valuable of all the Cowries. The Orange Cowry, for

instance, at one time fetched an enormous sum for a

single specimen. It is a native of the South Pacific

ocean, and is worn as an ornament by the natives of

the Polynesian islands. " The highest order of dignity

among the Friendly Islanders is the permission to

wear the Orange Cowry."

—

{Johnston.) There are

one or two species in the collection of the British

Museum, the specimens of which are unique—such,

for example, is the Cyprwa leucodon.

THE C. PRIKCEPS is perhaps the most beautiful of

all the Cowries. It is also exceedingly rare, only two

other specimens being known besides the splendid one

in the National collection.

THE TIGER COWEY {Ci/prira ttgris) is one of the

most common, but at tlie same time a very beautiful

species— fig. ^19. It is a thick, oval, and swollen shell, of

a bluish-white, dotted with a great number of rounded,

scattered, black spots, and a dorsal line of ferrugin-

ous colour above, and very white beneath. It is a

native of the Indian seas from Madagascar to the

Moluccas.

Other fine species are the Map Cowry (C mnjipa),

Fig. 219.

Cyprffia tigris (Tiger Cowry).

and the Blotched or Spotted Cowry [C. guttata),

specimens of which have lately sold for £40.

Genus Aricia.—This genus contains several elegant

and beautiful species ; but perhaps the one of greatest

notoriety is the Money Cowry {Cyprcea moneta). It

is a small, oval, depressed, and somewhat noduled

shell, flat and white beneath, with thick edges, and of

a yellowish-white or pale citron colour on the upper

surface. It inhabits the Pacific ocean and the Indian

seas from the Moluccas to the Atlantic ocean. " Many
tons weight of this little shell are annually imported

into this country, and again exported for barter with

the native tribes of Western Africa. In the year 1848

sixty tons of tbe Money Cowry were imported into

Liverpool; and in 1849 nearly three hundred tons

were brought to the same place, according to the

statement of Mr. Archer in the Industrial Exhibition."

(
Woodward). This little shell, as well as tbe C. asel'ii.'),

a small white-coloured shell, with three dark bands

running across the upper surfiice, is extensively used

as current coin in India. We have often seen the

two species used indiscriminately in the villages ui

Bengal.

Genus CypR.eovula.—This genus contains few

species the most remarkable being the Cyprcea nmhi-

licata. A specimen of this shell, in the collection of

the British Museum, was long considered unique. A
few years ago two additional specimens were sent to

this country by Mr. Ronald Gunn from Van Diemen's

Land, which were valued at about £35 a-piece. A
few more specimens having since then been imported

from the same locality, their value has been in conse-

quence very much reduced.

Genus Trivia.—The genus Trivia, or Pig-shell,

contains a number of small shells of a sub-globose

figure, and generally ribbed across the back. The
species are about thirty in number, and are widely

distributed, inhabiting Greenland, Great Britain, the

West Indies, South Africa, Australia, the Pacific,

and Western America. " Our native Cowry {Trivia



Gasteropoda.- -MOLLUSCA.- -LlTTOELNID.E. 337

curopccd) is a plain white sliell, but its snail is a verj'

elegant creature. The proboscis is dark vermilion

;

the tentacula yellowish-red, spotted with yellow ; the

upper part of the foot streaked longitudinally with

yellow and brown ; and the mantle greenish-brown,

edged with brownish-red ; but, notwithstanding, the

shell is a uniform dull white."

—

{Johnston.)

Family—APORRHAID^.

The family of Spout-shells (AjJOrrhaida:) have the

shells spiral when adult, and the canal is bent to the

right. The outer lip is expanded or revohite, some-

times lobed or digitated. The operculum is annular,

ovate, or pointed, with a small apical nucleus.

Genus Aporrhais.—This genus, which gives its

name to the family, has the shell fusiform, the spire

elongated, with many tuberculated whirls, a narrow

aperture, a distinct canal, and the outer lip dilated

and lobed, or digitated. The operculum is ovate

pointed, and lamellar. There are only three species

known, two of which are natives of Great Britain and
the Mediterranean, and one of Labrador.

THE APOERHAIS PES-PEUCANI, or Pelican's

Foot, is very common in Great Britain. The animal

creeps slowly, and is shy in its disposition. The shells

are subject to great variety with respect to the outer

lip. In the young shell there is not the least expansion

of the lip, but it increases by age. It is generally of

a dull white colour; but the animal has its rostrum

pink, dotted over with milk-white spots; the tentacles

are also of a pink colour, and the eyes black.

Genus Strutiiiolaria.—The genus Struthiolaria,

or Ostrich's-foot shell, is more numerous in species

than Aporrhais, but they are exclusively confined to

Kew Zealand and Australia. The shell is ovate, with

a conic, acuminated spire. The aperture is ovate, with

a short indistinct canal in front, and the lips and

columella are thickened and polished. The operculum

is ovate, acute at the apex, with a broad notch on the

inner side near the tip.

Genus Trichotropis.—This genus is composed of

top-shaped spiral shells, with keeled whirls, wdiich are

edged with a horny fringe, and covered all over with

an epidermis of the same substance. The species,

which are few in number, are chiefly from the northern

seas, where they inhabit deep water.

In the preceding families of the Rostrlfera, the

mantle of the animal, when full-grown, is expanded,

and more or less reflexed over the shell. In those

which follow, the mantle is inclosed within the shell.

Some of them are inhabitants of the dry land, and
their breathing organs are adapted for respiring free

air. They are vascular, branched, and are placed on

the inner surface of the mantle, which is free from the

nape, and leaves the pulmonary cavity open. The
animals have distinct sexes, are oviparous, and possess

a well-formed spiral or annulated operculum.

Family—CYCLOSTOMIDJS {Cyclophoridm).

The animals belonging to this family have an elon-

gated foot and a spiral operculum. This operculum pre-
Voi.. II.

sents several modifications of structure, which are found

to be characteristic of several groups, into which this

numerous family may be divided. In some it is thickish,

and more or less shelly ; in others it is thin and horny.

The animals of this extensive family, numbering be-

tween four hundred and five hundred species, are either

found in the humid parts of tropical forests, some
concealed amongst the debris at the roots of trees,

others creeping on the branches and foliage, or they

are met with in dry and arid situations, among loose

stones and leaves, in chalky regions. The shells aic

usually turbinate, and are generally covered with an

epidermis, which is often mottled or variegated with a

reddish-brown colour. The form of the shell presents

many modifications, as well as the operculum, and the

two together aflTord valuable aids in grouping the various

species.

Family—HELICINIDiE {Oligyradve).

This family consists of terrestrial, air-breathing,

operculated shells, like the preceding family, Cyclos-

tomidce. The animals scarcely difier at all in structure

from, and in their habits they are very similar to, those

of that family. The shells difler chiefly in their aper-

ture being scmilunate, and in the operculum not being

spiral. In some this operculum is thick and shelly, in

others thin and homy. In common with several other

moUusks, the Ilelicinidse possess the power of absorbing

the columella and the internal divisions between the

upper whirls.

The genus IIelicina has a membranaceous or shelly

operculum, and a turbinate, globose, or depressed shell,

with a triangular or semi-ovate, entire aperture, and a

callous base. The species, which are numerous, are

chiefly natives of the West Indian islands and tropical

America, a few also being found in the Philippine and

Pacific islands.

The two preceding families, as we have said above,

are terrestiial in their habits. The three following are

what may be called amphibious in their manner of

hfe. The respiratory organs, or gills, are disposed in

very numerous cross folds on the inner surface of the

mantle.

Family—LITTORINID^ {Periwinkles).

The family of Periwinkles have a spiral, turbinated,

or depressed shell, with a rounded, entire aperture,

never pearly within. The operculum is horny, spiral,

of few whirls. The animals possess two gills, one of

them very large, occupying nearly the whole surface

of the bronchial cavity, and formed of numerous flat,

free plates.

Genus Littorina.—This genus has a thick shell,

pointed, and composed of only a few whirls. The axis

is imperforate, and the apertures subcircular and entire.

The columella is rather flattened, and the outer lip

acute. The animals have a very long tongue, thatof ihe

Common Periwinkle {L. lUtorca) being two inches in

length. The species are numerous, upwards of forty

having been described, and they are found on the sea-

shore in all parts of the world. They are amphibious

2U
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ill their haljits ; many of them seem to prefer spots

where they can be covered only at high water, and

myriads of onr common species may be seen, wlien

yoiing, clustered in hollows of rocks that are many feet

above the highest tides. Some of the species found

on the shores of South America are stated by M.

D'Orbigny to prefer dry land to sea-water. L. Pcru-

rhiua, he informs us, is abundant in the hollows of

rocks, so high above the highest water-mark that they

can only be wetted by the spray during tempests. If

placed in sea water they develope themselves, and

quickly search for means of escaping from it, and reach

f-ome dry place. Though marine, they are found in

tlie Baltic, within the influence of fresh water, in which

f itnations they often become distorted. The Conmion

Fig. 22U.

Llltorina Uttorca— Bhell, operculLim, and teeth of animal.

Tcriwinkle {L. liUorea)—{is. 220, and Plate 1, fig, 1

(;inimal)—is oviparous, and is well known as affording

an article of food. In times of scarcity, limpets and

periwinkles are the daily fare of the poor inhabitants

of several of tlie western isles of Scotland. An allied

species, L. ritdis, " is viviparous, and the young have

a hard shell before their birth, in consequence of which

the species is not eaten."

—

{Woodwai-d.)

Family—LACUNID.a:.

This family, composed of only one genus, Lacuna,
have a turbinated shell, with a short spire, a half- ovate

mouth, and the pillar lip flattened, with a deep umbili-

cal groove. In one of the species, L. pallidula, the

animal is said to be furnished witli a long cylindrical

proboscis. None of the animals as yet examined

possess jaws, but all the known species are found to

feed on sea-weed. They eat " the surfixce of the frond

or stem, often forming holes through the former, and
deep holes in the latter, into which many specimens

ciflen crowd themselves. They are also often found

crowdfd together in the crevices among the roots of

the plant."

—

{Gray.) Lov^n observed that when the

eea-weed upon which they feed is of a brown colour,

the animals become green; but if red, they assume a

rosy tint. They are chiefly northern species, and are

natives both of Great Britain and North America.

Family—TRUNCATELLID.a: {Looping snails.)

The family of Looping snails have little inlercst

as regards their shells. The animals, however, are

interesting little creatures, from the manner in which

they walk. Tliey progress by means of their foot and

the fore part of their muzzle, fixing one as a point of

support, and then drawing the other after it, as tlie

caterpillars of some lepidopterous insects (the geometric

caterpillars) do ; hence the name of Looping snails.

In the eight succeeding families, unlike the three

preceding, the respiratory organs or gills are composed

of a few lamince (see page 299), twelve to fifteen in

number, disposed in regular descending spiral series on

the left side of the mantle cavity.

Family—PLANA5ID^.

This family consists of shells bearing a resemblance

to those of Liltoriiia, but tlie animals differ from them

in their gills, and in their mantle furnished with a pro-

duced siphon in front.

Genus Litiopa.—This is the most interesting genus

in the family. The species are quite pelagic, and found

floating in the open ocean. The animals have the sides

of the foot and the operculigerous lobes furnished with

tentacular filaments, and they have a horny operculum.

The shell is tliin, horny, semipellucid, and conoidal,

with an acute spire and an oval aperture, emargi-

nate anteriorly. They are all very small, and arc

found living on the gidf-weed. The animals are

remarkable for having the power of spinning a byssus

of glutinous threads, by which they attach themselves

to the stems of the fuci on which they reside. Dr.

Johnston gives a very interesting description of the

habits of this little creature—" This is a small snail,"

he says, " born amid the gidf-weed, where it is des-

tined to pass the whole of its life. The foot, though

rather narrow and short, is of the usual character, and

having no extra hold, the snail is apt to be swept ofl

its weed ; but the accident is provided against, for the

creature, like a spider, spins a thread of the viscous

fluid that exudes from the foot, to cheek its downward

fall and enable it to regain its pristine site. But sup-

pose the shock has severed their connection, or that

the Litiopa finds it necessary to remove, from a

deficiency of food, to a richer pasture, the thread is

still made available to recovery or removal. In its fall,

accidental or purposed, an air-bubble is emitted, pro-

bably from the branchial cavity, which rises slowly

through the water, and as the snail has enveloped it with

its slime, this is drawn out into threads as the bubble

ascends ; and now, having a buoy and ladder whereon

to climb to the surface, it waits suspended until that

bubble comes into contact with the weeds that every-

where float around."

Family-PvISSOID^.

This family consists of numerous species of smnll,

generally white, spiral, more or less tuiTCtcd shells,

with a simple ovate aperture, furnished with a very
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slight canal in front. The opercnlum is horny, spiral.

The species are niimeroun, about seventy having been

enumerated, and are Ibnnd distributed throughout all

parts of the world. They are most abundant, however,

in the north temperate zone, and live among sea-weed

in shallow water.

Family—MELANIID^.

This is a numerous family, containing within it

upwards of one hundred and si.^ty species. The shell

is spiral, turreted, and covered with a dark olive

epidermis. The aperture is ovate or circular, some-

times entire in front and at others channeled ; and the

operculum is ovate, horny, and spiral. The animals

of this family are fluviatile, being inhabitants of fresh-

water lakes and rivers throughout the warmer regions

of the globe; and the apex of the spire of the shell is

often eroded by the action of the water in which they

live. In the southern states of North America they

are numerous and form peculiar groups. Some of

tlie species are viviparous. The animal of one species,

Melania amarula, is very bitter, and in the Isle of

Bourbon and some of the adjacent islands it passes

for an excellent remedy for the dropsy. The variety

of form which characterizes many of the shells has

necessitated their being grouped in difl'erent genera,

and a good many have accordingly been formed. The
principal character depended upon for dividing them

is the form of the aperture. The family is represented

in Plate 1, figs. 1 and 2, by Melania [hibex] Byronensis.

Family- CERITHIID.E.

The Ceritbia have the sliell ovate, spiral, many-
whirled, and covered with a thin epidermis. The
aperture is ovate or subquadrate, and more or less

channeled in front. The outer lip is often expanded,

especially in adult specimens. The operculum is

horny and spiral. The species are numerous, upwards

of one hundred having been described, and they pre-

sent various modifications of form and habits of life.

Two forms are represented in Plate 1, figs. 1 and 2,

by Cerithium leave and Tympanotomus muricatus ; and

the operculum is represented by that of Telescopium

ftiscwn in fig. 3. The operculum here offers a good

character for assisting in separating them into groups.

Some of the species are marine in their mode of life,

while others dwell in the mouths of rivers or in salt

marshes. Some of the marine species emit a green

fluid when molested, which becomes purple in drying.

"Two specimens of Cerithium armalum were brought

alive to London from the Mauritius," sa3's Dr. Johnston,
" kept, during their long voyage, in a dry state,

affording a remarkable illustration of tenacity of life.

The animal was apparently healthy, and beautif\illy

coloured. It emitted a considerable quantity of bright

green fluid, which stained paper of a grass-green

colour. It also coloured two or three ounces of pure

water. This green solution, after standing for twelve

hours in a stoppered bottle, became purplish at the

upper part ; but the paper retained its green colour

tliough exposed to the atmosphere. A tincture made

by immersing the animal of Ceril/iiiim Idescopiwa in

spirits, became of a dark verdigris colour, which it

retained for some weeks." These shells are found in

all parts of the world, the typical species, however,

being tropical.

The ihiviatile or salt-marsh species, forming the

genus Telescopium, are few, and are found inhabiting

the salt marshes and swampy tracks near the mouths
of rivers in the East Indies and their islands. There

thoy may be seen, with their pointed spires sticking

out of the mud, in incredible numbers. We have

seen them in great abundance on the muddy shores of

Saugor island at the mouth of the river llooghly in

the Bay of Bengal ; and we are told that their numbers

are so great that they are collected for the purpose of

being burnt into lime. Great heaps are formed and

exposed to the sun to kill the animals. In the island

of Borneo the animals are eaten \ty the i ativcs.

Family—TURRITELLIDiEi.

The family of TURRET or SCREW SHELLS {Turri-

lellidiE) have the operculum horny, circular, and many-

whirled, the whirls fringed on the edge. The shells

are spiral, many-whirled, imperforate, and the aper-

ture is rounded and simple in front. This is strictly

a marine family ; the species, which are tolerably

numerous—upwards of fifty having been described

—

ranging from low-water mark to the dejith of one hun-

dred fathoms. Their geographical distribution is world-

wide, one species living in our own seas. The term

" Screw-shells," by which they are familiarly known,

is derived from their peculiar spiral form. Tbcy live

buried and fixed in tenacious mud, mixed with shelly

debris, and can only protrude the head and tentacles

from the mass. They walk very slowly, owing to the

shortness of the foot.

Genos Tuuritella.— This genus gives its name to

the fiimily, and contains a considerable number of

species, the shells of which are turreted, and have a

subquadrate-sbaped aperture, simple in front. They

are chiefly natives of tropical countries.

Passing over the family BARLiEIDa!, the species of

which are few, small, and obscure, we come next to tlie

KivER Snails :—

Family PALUDINID^ (Vioiparulce).

In this family tlie shell is spiral, turbinate, covered

with an olive-coloured epidermis. The aperture is

ovate and simple in front. The species of River

Snails, amounting to upwards of sixty, are fluviatile,

inhabiting lakes and streams over the greater part of

the world. They have a good deal the external

appearance of the Apple Snails {Ampullariida:).—See

page 201.

Genus Paludina {yivipants).—lh\s genus has

a thin, horny, annular operculum, with the nucleus

near the middle of the inner side—Plate 2, lig. 3.

The shell is ovate, thin, and covered with a thin

epidermis beset with hairy bands. The species inhabit

the rivers and lakes throughout the Northern hemi-

sphere. The animals are sluggish, feeding upon living
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and decayed vegetable matter, preferring nearly stag-

nant waters, or very sluggish rivers, with a bottoru of

soft mud. The females of the American and European

species are viviparous, and the young fry are not

forsaken by their parent until tlie end of the second

month of tlieir existence. At first they are covered

with spiral bands of hairs, but these soon disappear.

Tlie genus is represented in Plate 2, tigs. 1 and 2,

by P. henrjalensis and P. costata.

Tlie animals of the three following families have the

gill« laminar, disposed in such a way as to form an

oblique line across the mantle cavity, the plates or

laminae being elongate and linear. The shells of these

families are free and sub-spiral, \vith a large expanded

mouth ; and the animals are generally sedentary in

their habits, rarely, indeed, changing their place of

abode.

Family—CALYPTR^ID^.

This family is an extremely natural one both as

regards the shells and the animals. The animals are

the shell is, in external shape, like the limpet {patella);

destitute of an operculum (see Plate 2, tigs. 1 and 2), and

tlie apex being more or less spiral, and in the young shell

regularly so. The aperture is wide, and the interior

is furnished with a shelly process, variously shaped,

and which, as Dr. Johnston observes, is a very remark-

able structure. The animals of these shells carry and
hatch the spawn under the neck in front of the foot.

']'he eggs are inclosed in a thin membranous bag in

small groups, and the mother " appears literally to sit

upon and hatch the eggs." She disposes them under

her belly, and preserves them, as it were imprisoned,

between the foot and the foreign body, to which she

adheres, " her patelloid shell thus serving not only

to cover and protect herself, but as a shield to her

oH'spiing. The young are developed under this kind

of maternal roof, and do not quit it until they have

strength to attach themselves to the rock, and until

their own shell is hard enough to afford protection

when so attached."— (Johnston.) The species are

numerous, about one hundred and ten having been

described, and they are world-wide in their distribution.

They are found adliering to stones and shells. The
animals of most of them appear never to quit the spot

on which they first settle, as the margins of their shells

become adapted to the surface beneath, whilst some
wear away the space beneath their foot, and others

secrete a shelly base. Both the form and colour of

tlie shells depend on the situation in which they grow.

Those found in the cavities of dead shells are nearly

Hat, or even concave above, and colourless. They are

presumed to feed on the sea-weed growing around

them, or on animalcules.

—

(Woodward.) The internal

testaceous appendage described above varies consider-

ably in shape, and forms a good character for separating

them into groups. In one tliis appendage is horizontal,

covering the posterior half of the elongated aperture.

—See Plate 2, figs. 3, 4 and 6, Crrpulula dilotata and

C. imguiformis. The shell is depressed horizontally, the

apex being sublateral and placed somewhat posteriorly.

Tliese form the group of Sli[iper-shells, Crf.pidulina,

of which the genus Crepuhda is the type and chief

representative. Upwards of forty species have been

described, the greater number of which are natives

of South America, though several are inhabitants of

Australia, the West Indies, the Mediterranean, Cliina,

and Senegal. They are sedentary on stones and shells

in shallow water, and, according to M. Adanson, seem

to prefer those places where the sea beats with the

greatest violence, Tliey are often found adhering to

one another in groups of many successive generations.

Another group liave the internal testaceous appendage

cup-shaped, ascending obliquely, and the shell conic, sub-

spiral, with its apex superior, subcentral. These form

the group Galerina, the "Cup and Saucer Limpets. "

—

See Plate 2, fig. 5, Cnicihidum auriculatum. In some
of the species of this group, as in the genus Galerus, tliis

shelly plate is subspiral, lateral, and adherent. One
of the species of this genus is British (Galerus Chi-

nensis), and is exceedingly diversified in colour, varying

from white, hyaline, and yellow, to reddish or dull

violet. It varies in form also, sometimes very conical

and smooth, at others slightly depressed, and the

surface covered with small, arched, elevated scales.

Sometimes it is smooth on one side and rough on the

other. Several other modifications may be observed,

but these must suffice.—See Plate 2, figs. 7 and 8.

Family-CAPULID.E.

The family of Bonnet Limpets (CaiJuUdoB) are

also destitute of an operculum, but the foot is folded

on itself, and often secretes a shelly plate or forms a

cavity in the body to which it is attached.—Pee Plate

2, figs. 1 and 2, Capnlus vnrjaricu.i. The shell is conical

and cup-shaped, with a sub-spiral apex (in the young

regularly spiral) ; and the interior is simple, without

any shelly appendage. The muscular impression is

horseshoe-shaped. The egg cases in this family

are membranaceous, and attached in a tuft on the

front of the foot. The animals are said to feed on

the sea-weed that grows around them. They are

inhabitants of nearly all the countries of the world, and

appear to be possessed of but limited locomotion, being

generally observed adhering to stones and other shells
;

the margins of the aperture becoming modified accord-

ing to the surf^ice on which they live.

The genus Capulus has a conical, striated shell,

usually covered with a horny epidermis. The apex is

posterior and spirally recurved, and the aperture is

round and expanded.—See Plate 2, figs. 3 and 4, Capulus

ungarkus. The animal is rather sluggish and seden-

tary, and sometimes secretes an imperfect shelly plate

from its foot. In the genus Hipponyx the foot of

the animal secretes a truly testaceous plate, which is

adherent by its outer surface to living shells and other

marine bodies, and leaves an impression of a horseshoe-

shape. The shell is thick, obliquely conical, with a

posterior apex.—See Plate 2, figs. 9 and 1 1 , Ilipjiouyj-

Cornucopia;. The genus Amaltiiea is represented

in Plate 2, figs. 7 and 8.

Passing by the three succeeding families, Valratidic,

AcieuUdce and RissoellidiF,vie come to those species

which have the foot round, truncated, or club-shaped.
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Family—VERMETID^ (The Worm-slielh).

The aiiiraals of this family have a very small rudi-

mentary foot, not serving for locomotion. It is folded

on itself, and is truncated or clnb-shaped in front.

The body of the animal is irregularly twisted, as is also

the shell, which is tubular, and attached by its side.

The opercidum is spiral, horny, and circular, when
present, but it is sometimes wanting. The eggs are

contained in an oblong membranaceous sac, and the

yuung shells are subsiiiral, rather irregular.

Genus Siphoniuji.—This genus, which contains the

largest species of the family, has the operculum very

large, smooth, circular, and concave, with the scar

central. The shell, which is tubular, is usually fixed,

and the whirls are always irregularly twisted when
adult, and often carinated. The aperture is round.

In conseqnence of the shells of this family being always

fi.xed or attached to other bodies, the animals are

unable to crawl or glide along; hence the reason of the

smallncss of the foot.

Genus Vermetcs.—This genus Jiflfers chiefly from

the preceding by the whirls of the large, rather con-

cave operculnm, liaving a thin, produced, external edge.

In Vennetiis radicnla, a North American species, it is

horny, black, and bard on the inner, and lamellated on

the outer surface. It is surrounded by a thin, mem-
branous, flexible portion, about one-fourth its diameter;

thus it is enabled to close its shell perfectly at the

aperture, and yet to retreat far into the narrowed

whirls.

—

[Gray.) The shell of the young animal, before

it escapes from the egg, appears to be helicoid and

reversed ; bnt, when adult, is irrcgidarly twisted, the

whirls more or less disunited, and the last generally

prolonged.

GfNUS SiLlQUARlA.—In this genus the operculum

is many-whirled, spiral, and fringed. The shell is

tubular, internally glossj', and irregularly twisted.

The apex is attenuated, sometimes spiral, and a longi-

tudinal fissure runs throughout its whole length. The
species are often found in sponges.

In the next two families, Strombid(E and PJioridcc,

the animals are distinguished by their having the foot

compressed, and adapted for leaping instead of crawling.

The gills are comb-like, and placed on the left side of

the mantle cavity.

Family—STROMBID^( r/ie&romi or Wing-sheVs).

The species of this family have a solid spiral shell,

with compressed whirls and a linear aperture. The
outer lip changes its form with age, becoming, when
adult, more or less expanded, and either simple and

entire at the fore part, or deeply notched. The oper-

culnm is annular, horny, claw-shaped, and serrated on

the outer side. The Strombs are active, muscular, and

predaceous animals, using their operculum as a weajion

of defence. Their eyes are well developed, having

both pu[iil and iris, the latter often beautifully coloured.

The crystalline lens is large, perfectly globular, and

horn-coloured. " The perfect development of the large,

fine, pedunculated eyes of Strombus," says Mr. A.

Adams in bis "Voyage of the Samarang," "together

with its very elongated, powerful, muscular body and

foot, and claw-shaped, stout, jagged, liorny operculum,

constitute it one of the most active and intelligent of

Molluscs. It is, in fact, a most sprightly and energetic

animal, and often served to amuse me by its extraor-

dinary leaps and endeavours to escape, planting firmly

its powerful narrow operculum against any resistiiig

surface, insinuating it under the edge of its shell, and

by a vigorous effort throwing itself forwards, carrying

its great heavy shell with it, and rolling along in a

series of jumps in a most singular and grotesque man-
ner." The Rev. Lansdowne Guilding affirms that they

jiossess the sense of hearing also, or something allied

to it.

Genus Strombus.—In this genus the aperture of

the shell is lengthened, narrow, notched, or having a

sliort canal in front, and channeled posteriorly, and the

expanded outer lip is often lobed and deeply notched

in front near the canal. In the young state, however,

the shells present a very dilTerent appearance, resembling

somewhat an ill-formed cone. The species are numer-

ous, upwards of sixty having been described. They
are pretty generally distributed, but are by far more
numerous in tropical seas than in those of temperate

strombus Isabella, witli animal and eye.

countries. They are found on reefs at low water, and

ranging to ten fathoms. The genus is represented by

the Strombus Isabella (fig. 221).

THE GIANT STEOMB, or FOUNTAIN Shell of tho

West Indies {Strombus 0>gas), is one of the largest

living shells, weighing sometimes four or five pounds.

The animal is occasionally used as an article of diet,

and the shell is extensively used in the manufacture of

cameos. Immense quantities are annually imported

from the Bahama islamls for this purpose, and for

porcelain works. In 1850 three liundred thousand

shells were imported to Liverpool alone.

Genus Pteroceua.—The Scorpion Sfiells. as they

are called, are characterized by the shell having au
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eIoiigat<'J aperlure, with a long recuived canal in front,

and ending postuiiorly in a canal ascending the spire.

The outer lip is thickened, expanded, and produced
into tubidar spines or claws, in the yonrjg shells

appearing in the form of open canals, but in the adult

becoming closed and solid. The species are only about

ten in number, and all come from the Indian and
Chinese seas.

Family—PnORIDJi; {The Carrier Shells).

The species of this fiimily have a trocliiform shell,

with the aperture simple in front. The operculum is

large, lioi'ny, somewhat annular, triangular in shape,

with the nucleus external. We are indebted to Mr.

A. Adams for a verj' interesting account of the animals

of these curious shells, whose history at present is so

little known. " The Phori," he says, " are very

numerous in the China and Java seas, living in from

fifteen to thirty fathoms water, and generally preferring

a bottom composed of the detritus of dead shells and

sand mixed with mud. As a curious adaptation of

means to answer a certain purpose, the mode of pro-

gression of these singular Molluscs is peculiar, and
ilcsorving of notice. They crawl like a tortoise, by
lifting and throwing forward the shell, with the tentacles

stretched out, the proboscis bent down, and the oper-

culum trailing behind. As they invariably inhabit

]ilaces where the surface is rough and would not admit

of a gliding motion. Nature has ordained that they

should progress by a succession of small jumps or

timibling evolutions. They are small for the size of

the shell, and have much the general appearance of the

animal of Stromhiis, like which they appear to walk

;

but their ej"es are sessile. In order to enable them to

escape from their enemies, Nature has instructed them
to cover their sliells with the same materials as those

of the banks which they inhabit. Sometimes for this

purpose they select sand, often small stones, and more
frequently the debris of dead shells belonging to other

genera." They are called, in consequence, IMineralo-

gists and Conchologists by collectors.

Genus Phorus.—Phoriis has the trochiform shell

concave beneath, with the whirls flat, the spire depressed,

the aperture wide, and the umbilicus small. The
species appear each to have its own peculiar method
of collecting the fragments of shells and stones which
cover the ground where it lives, and each cements to

the outside of the shell its particular kind of materials.

" The adventitious pieces of shell are so disposed as

not to curve downwards beyond the edge of the sIkII,

so as to impede the progress of the animal, but are

usually placed with their coucave sides uppermost."

—

Adams.
In the two preceding families the foot of the animal

was comjiressed, narrow, and adapledfor leaping. In

tlie two succeeding ones this organ is compressed,

erect, and fin-like. It is generally furnished with a

small fiat disk, or sucker, on the hinder edge. The
body of the animal is more or less spiral in form, and

the creatures appear adapted for floating on the surface

of the water. The head is distinct, with an elongate

proboscis. The gills are not regularly comb-like, but

are tufted.*

Family—PTEROTRACHEIDiE.

Gknus Caeinaria.—This is the only genus in the

family that is provided with a true shell. The species

are well known by the name of Glassy Sailors. The
shells are hyaline, symmetrical, conical, compressed,

with a recurved apex, and a fimbriated dorsal keel, like

the keel of a boat. It is exceedingly small fur the size

of the animal, wliich is large and translucent, and

indeed only covers and protects the nucleus, wliich is

peduncled, and in which are contained the more deli-

cate organs essential to life. They are found in the

Mediterranean, and in the Atlantic and Pacific oceans.

They are swift in their movements, and dart with great

rapidity through the water in a reversed position and

by a continuous effort, their body straightened, and

their caudal fin undulating from side to side, and acting

as a powerful natatory organ. They appear to prefer

the twilight, when they may be taken by the trawl in

considerable numbers. They are supposed to feed

upon Acahyhee and small Pteropods.

Family—ATLANTIDiE.

Genus Atlanta.—This is the only genus tliat has

a calcareous shell ; it is spiral, compressed, glassy,

transparent, and underneath conspicuously keeled.

The Atlants are beautiful and sprightly little creatures,

twisting their bodies about, and swimming in eveiy

direction, at the same time probing every object

within their reach by means of their long muzzle-

shaped heads.

The genus Oxygvrus is distinguished by having a

cartilaginous shell.

Order II.—SCUTIBRANCIIIATA.

Tins Older of Molluscs is much less numerous in species

than the preceding. They are, with few exceptions,

as Proserpina and Ncritina, marine, and chiefly littoral

in their habits, living upon the sea-weed covering the

rocks along the shore. The animals are hermaphrodite

and self-impregnafing, the sexes not being separate as

in the Pectinibraiichs.

Family T.—PROSERPINID^.

In this family the shells have the aperture lunate,

the lips simple and sharp, and the throat furnished

* Tlie species belonging to this group have Tiy many authors

been arrani^ed in a distinct sub-class by themselves, under the

name of IIetcroj)oda or Cyclobranchiata.
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with spiral laniinie. The axis is covered with a callous

deposit. The species are from the West Indies, and

ore pretty, smootli, and sliiniiig shells of a yellow

colour. They are terrestrial shells, and, like the

Cyclostomid;e to be afterwards mentioned, they breathe

free air. Thoy have no operculum, and their dentition

agrees with the other scutibranchiate genera.

Family—NERITID^ = Nkuitinid^,
{The Nerites.)

This family contains a number of species that are

either marine or fluviatile in their habits. The ani-

mals are destitute of the membranous fringes and ten-

tacular filaments which garnish the sides of the foot of

several of the other genera of this order. They are

littoral in their mode of life, being generally foimd

on stones and rocks along the shore, and feeding on

the sea-weeds that abound in such situations. They
appear to be more active during the night than in the

day. The shells are hemispherical in shape and fiat

beneath. The spire is lateral and very short ; the

inner hp is flattened, transverse, and the cavity is

simple, owing to the absorption of the internal portions

of the whirls. The aperture is semiovate, and not

pearly within. The operculum is peculiar in its for-

mation, being furnished with a process on the inner

side under the nucleus, which forms a kind of hinge

with the inner lip of the shell,— See Plate 3, fig. 2.

Genus Nehita.—The species of tliis genus are

numerous, are all marine, and are chielly found in

warm or tropical seas.—See Plato 3, fig. 1 {Ncrita

undulaUi).

Genus Neritina (^ Ncritclla).— The species

of this genus are fresh-water Nerites, and are found

in almost all parts of the world. Though inhabitants

of fresh water for the most part, some of the species

are found in brackish, and even salt water. Some of

them are to be met with crawling on the stones in

shallow water, while others are found at greater depths,

half buried in the mud. Some, according to Mr.

Adams, are amphibious, clinging to the roots of the

Ni|iali palms and other trees on the margins of rivers,

while a few inhabit the foliage of tall trees that over-

hang ponds and rivulets. Many of the species have

the apex of their shells eroded ; and Dr. Shuttleworth

is of ojiinion that this is caused by the animal's filing

otr the tips by its teeth, the marks of the teeth, he

says, being left on the surface of the erosion.— See

Plate 3, figs. .3, 4 {Neritina Oweniana and N. cariosa).

Genus Navicella (z= Catillus).—This genus has

an oblong, depressed, smooth, limpet-like shell, covered

with a thin epidermis. The apex is small, reflexed

posteriorly ; the aperture is as large as the shell, and

has a small columellar shelf and elongated lateral mus-

cular scars. The operculum is very small, almost

rudimentary, shelly, and is applied to the dorsal surfoce

of the foot.— See Plate 4, fig. 1 {Terms used in Con-

cholofjy). The species, of which nearly twenty liave

been described, are usually found on the banks of rivers

in warm countries, as India, the Mauritius, the Philip-

pines, Moluccas, &c. In general they are met with

adhering to floating sticks, and to the petioles and

roots of the Nipah palms and other plants that live

near river.s. In the island of Bourbon, the Naviedla

elliptica is commonly used to make a souj) for the sick.

Family—TURBINIDiE {Top-shells).

The Top-SiiELLS have a spiral top-shaped shell,

the last whirl rounded and ventricose, the aperture

subcircular, the inner lip smooth and simple, and the

interior brilliantly pearly or nacreous. The operculum

is subcircular, horny, with a solid, external, convex,

shelly coat. The species are numerous, and diversified

in external appearance, and the animals are all marine,

feeding upon sea-weeds. The Top-shells may be

divided into three large groups, characterized by the

form of the body of the animal—afiecting of course the

shape of the shell— and by the form of the operculum.

Gnoup I.—TuuBiNiNA {True Top-shells).

In this group the body of the animal is cylindrical,

and the shell is top-shaped, with a subcircular aper-

ture and operculum.

The genus TuuBO may be taken as the type. The
shell of Turbo is solid, and covered with a thick epi-

dermis. The convex whii'ls are often grooved or

tuberculated, and the aperture slightly produced in

front. The operculum is very solid, externally con

vex, and covered with granules, and internally horny

and few-whirled.— (See fig. annexed, and Plate 3,

fig. 3.) The described species are about sixty in num-

Fig. 222.

Turbo olearius and operculum.

ber, and are chiefly found in the islands of the Eastern

archipelago, Australia, New Zealand, &c. The shells

of nearly all are brilliantly pearly when the epidermis

has been taken off and the outer layer of shell removed.

THE TTTEBO OLEAEIUS (see fig. annexed) is used by

the trade in the manufacture of papier-mach(5 articles

and other ornamental goods where mother-of-pearl is

employed. The inner layer of this largo species is

beautifully iridescent, and is imported in considerable
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quantities under the name of " Snail motber-of-pearl."

Pe Montfurt tells us that he has seen a necklace formed

of the nacred part of the Turbo smaragdus, much more
hrilliant and beautiful than any of the finest orient

pearls.

—

{Johnston.)

GiiOUP II.

—

Impeu.vtorina {Sun-trochnses).

In this group the bod)' of the animal is subquadrate
;

the aperture of the shell is angulated outside, brilliantly

pearly within ; and the operculum is oblong or ovate.

The genus Impekatok is the type. The shell of

Iraperator is trochiform, thick, with a flat or concaTe

base, and keeled or stellated whirls. The species of

Imperatorina number between twenty and thirty, and

are all from tropical climates.—See Plate 3, tig. 1

[Imperator gihberulus).

Gnoup III.—PllASlANELLlNA {Pheasant shdb).

This group is characterized by the body of the ani-

mal being ovate, and the aperture of the shell and the

operculum partaking of the same form.

Genus Puasianella {=z Eutrojyia).—This genus,

BO called because of the beautiful pheasant-like di.sposi-

tion of the colours on the shell, is the typical one.

—

See Plate 3, figs. 4, 5 {Phasianclla Australis and oper-

culum).

Family—TROCHID^ {Hoop-shells).

The Hoop-shells, with the animal nearly the same
as that of the Turbiiiidaj, have a horny operculum,

thin, not covered with a calcareous coat, orbicular, and
composed of many gradually enlarging whirls.—(See

Plate 3, fig. 2.) The shell is generally pyramidal in

shape, with a nearly flat base, and the last whirl more
or less angulated at the circumference. The aperture

is contracted and of a quadrangular shape, pearly inside,

and with a thin outer lip. The columella is twisted,

slightly truncated.—(See Plate 3, fig. 1, 3, 4.)

Fig. 223.

Trochus niloticus and operculum.

The genus Tkochds is the typical one of the

family
;
and the Nilotic Trochus, Trochus niloticus,

perhaps the largest, and one of the handsomest species

of the whole family, will illustrate the genus (see fig.

annexed).

Genus Trochiscds.—This genus is remarkable,

and only distinguished as belonging to this family by

its operculum. It has a widely umbilicated shell,

with an obtuse spire, a simple cohmiella, and smooth

whirls, covered with an epidermis.

T. NOREISn, the only species, is extremely like a

species of Turbo, and might be considered as belong-

ing to that genus, were it not for its operculum. This

is horny, of many gradually enlarging whirls, and is

remarkable for having the outer edge of each spiral

volution free and membranous, with the margin curled.

Genus Delpiiinui.a (= Angarus).—This genus

has a depressed sliell, orbicular in form, and umbili-

cated. The whirls are few in number, angulated,

rugo.se, or spiny ; the aperture is round, pearly within,

and the peristome is continuous. The species are of

tolerable size, about twenty in number, and are distri-

buted through the warm seas of India, the Philippines,

China, Australia, and the Reil Sea.

Genus Elenchus.—This genus has a turretcd,

smooth, and polished shell, with rounded whirls and

no umbilicus. The aperture is ovate, and brightly

pearly within, and the pillar lip has a single more or

less produced tooth in front. The whole shell, when
the outer layer has been removed, is of a fine pearly

iridescent hue ; and several of the species, which are

all Australian in their geographical distribution, are

used by the natives about Bass' Straits and Flinder's

Island, when strung together, as bracelets and neck-

laces.

Family-SCISSURELLIDiE {Little Slit-shells).

The Little Slit-shells, though containing only one

genus, Scissukella, and eleven species of very small

and insigniticant-looking shells, has many representa-

tives—in a fossil state—of a former period, but much
larger in size. The shell is spiral, of very small size,

depressed, transparent, and widely umbilicated; the

whirls are keeled, the aperture rounded, and the outer

lip has a slit or narrow fissure in the margin ; the oper-

culum is thin, horny, and circular. The species are

natives of the northern seas, being found iu Norway,

oft" the Orkneys in seven fathoms, and in deep water to

the east of the Shetland isles. They are also found in

the Mediterranean.

Family—HALIOTID^ {Ear-shells).

The Ear-shells are much larger, and are a great deal

more numerous, than the preceding family. The shell

is ear-sliaped, with a very large and finely nacred

aperture ; and the outer lip is perforated with a series of

holes over the mantle fissure. There is no operculum.

Genus Haliotis, or Ear-shell.—This genus has

has a depressly ovate shell with a small flat siiire, a

very wide and in many cases a highl3'-beautiful and

iridescent aperture. The left side is characterized by

a spiral ridge with a series of round lioles in front, which

become gradually filled up behind as new ones are
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foi'meil. The outer surface is in general very rough,

wrinkled, or tubercular and dull. The species are

numerous, upwards of seventy-five having been de-

scribed, and are widely distributed, some being found

in the Channel Islands, the Mediterranean, and tlie

Canaries, while many others are found in India, Cliina,

tlie Cape of Good Hope, Australia, and New Zealand,

tlie Pacific Ocean, on the coast of California, and as far

north as Kamtschatka. They are remarkable for tlie

beauty and diversified colours of the shells ; and from

tlie splendidly iridescent nacre they possess, are much
used for inlaying papier-mach^ and other ornamental

works in which mother-of-pearl is employed. Large

quantities are brought to Birmingham for that purpose.

ISome of the species supply a by no means indifferent

article of food. The common Ear-shell of the Channel

Islands—the '' Ormer," as it is there called (//. tuhir-

cidiita)—is largely used at the seasons when it leaves

deep water and comes to the rocks, laid bare at low

tides. Great quantities are then taken; and when well

beaten to make them tender, and after that properly

dressed, they aflbrd an excellent dish, tasting like veal

cutlets. As an old lad}', however, a resident in Guern-

sey, informed the writer—a good cook of Ormers is

becoming scarce on the island ! The shell of the //.

tuberciduta, says Dr. Johnston, " if we except the

splendid iridescence of its interior, is sufficiently plain

and vulgar ; but behold it borne along by tlie living

tenant, its variegated garniture all displayed and ver-

micular in the smooth and crystal water, and it moves
wonder and admiration!"— (See fig. annexed). At
Monterey in California two large species of Ear-shell

Fig. 224.

Haliotis tubeixulata and animaL

are very abundant, and are much sought after by the

Indians as food; they are found, we are told by Capt.

lieechey, on the granite rocks forming the south-east

]iart of the bay. The natives make use of the shells

also for ornaments, and decorate their baskets with

pieces of them. In Japan a species is in great request

as an article of food. It is called the Awabi and
Koempfer informs us " that they lie deep under water,

sticking fast to rocks or to the bottom of the sea, from
whence they are taken up by fishermen's wives, they

being tlie best divers in the country. They go down
armed with darts or long knives, to defend themselves

against kayes and porpesses ; and when they see an
awabi they pull it off suddenly before the animal is

aware, because otherwise it would fasten itself to the

rocks or the bottom of the sea so strongly, that no force

would be strong enough to tear it off. This shell is

filled with a large piece of flesh of a yellowish or whitish
Voi,. U.

colour, and a very tough substance, though without

fibres. They say it was the common food of tlieir

necessitous ancestors, in memory whereof, when they

entertain company, they always provide a dish of it.

It is also become a custom with them, as well among
the vulgar as people of quality, that when they send

one another presents of money, cloth, stulTs, fruits, or

anything else, a string, or at least a small bit of the

dried flesh of this shell, is sent along with them as a

good omen, and in order to put them in mind of the

indigence of their forefathers. The flesh is cut into thin

slices or strings, which are extended on a board and.

dried." Tlie shell is also put to some use by these

ingenious people. Thunberg tells us that in a journey

made through part ofJapan, between Jeddo and Miako,

he " saw men or children furnished with a kind o'

spoon, made with a shell known under the name of

" Oreille de Mer," attached to a stick, with which they

collected the excrements of horses and other animals.

These excrements," he adds, "moistened with a suDi-

cient quantity of water, are then spread with great care

upon the vegetables which are cultivated in the fields

along the road." This species has lately been brought

to this country in great abundance.

HALIOTIS lEIS.—A species found in New Zealand,

of a very brilliant green iridescent hue when polished,

affords the natives of that island a by no means con-

temptible source of food. The shell is of considerable

size, and the animal, when cooked, is said to taste like

mutton ; Iience it is commonly known by the name of

Mutton-fish.

Family—FISSURELLIDiE {Kcy-holc Limpets).

Tlie Key-hole Limpets have the margin of their

mantle slit or fissured in front, the free

edges forming a siphon which occupies

the anterior notch or perforated apex

of the shell. The shell is conical, limpet-

shaped, with a recurved apex. It is either

grooved or fissured at its anterior margin,

or perforated at the apex. The aper-

ture iswide,andnot pearly within; there is no operculum.

The species are very numerous, and are generally littoral

in their habits, and pliytopliagous or vegetable feeders.

Genus Pakmophokus {= Scutus).— This genua

has the shell grooved internally at its anterior margin.

Fig. 225.

Fissurella crassa.

Genus Emarginui.a.—This genus has the shell

fissured in its anterior margin.

Genus Fissukella.—This genus has the apex per-

2X
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foratcJ by a hole greatly' resembling that of an ordinary

kcy-liolc—hence the name of "Key-hole Limpets."

—

Sec iig. '225.

Family— DENTALIID^ [Tooth- shells).

The Tooth-shells are very different in external ap-

pearance from the Fissnrellkhe ; they are elongately

L'onical, lubular, curved, open at each end, and at-

tenuated posteriorly. Notwithstanding this apparent

dilTerence of structnre, the most usual way of regarding

the Tooth-shells "has been to considerthem aselongated

Fisburella^, with the eyes and tentacles wanting, and

the foot rudimentary and tubular ; the perforated small

end of the shell corresponding with the orifice of the

vertex of Fissurella and subserving the same purpose."

—(Ailnmsy The body of the animal is formed like the

shell, tapering gradually to the posterior extremity, and

is attached to the shell near its posterior orifice. The
stomach is furnished with a strong gizzard, and they are

decidedly carnivorous animals. They feed upon Fora-

minifera and small bivalve shells, and are usually found

buried in the sand, or sandy mud, in from ten to one

hundred fathoms. About thirty species are described,

and they are found in India and the West Indies, in the

Jlediterranean, on the coasts of Norway, and the shores

of Great Britain.

Genus Dentalium.—This genus has a tubular,

tapering, and curved shell, with a smooth or longitudi-

nally striated surface, and a circular and entire aperture.

Gknus Entalis.—This genus is distinguished by

merely having the circular aperture longitudinally fis-

sured on the dorsal or hinder margin.

Family—Tl'XTURIDJE {False Limjieh).

In external appearance, the shells of this family bear

BO close a resemblance to the rock limpets {PatclUdte)

that it is exceedingly dillicult to distinguish them. Of

almost all the genera of Mollusca that present a simi-

larity of appearance, these two are probably, says Dr.

Graj-, the most remarkable examples, " on account of

the extreme dissimilaritj' of their animals, which are

referable to two very difl'ereut orders ; while the shells

are so perfectly alike, that, after along-continued study

of numerous species of each genus, I eannct find any

character by which they can be distinguished withanj'

degree of certainty. The agreement in the internal

structure of their shells is equally complete
;
yet the

animal of Patella has the branchias in the form of a

series of small plates disposed in a circle round the inner

edge of the mantle, while that of Lottia {Tectura) has

a triangular pecluiated gill, seated in a proper cavity

formed over the iback of the neck, within tlie mantle.

This difference iin the respiratory organs of animals

inhabiting shells so strikingly similar," continues Dr.

Gray, "is the more anomalous, inasmuch as those

organs commonly exercise great influence on the general

form of shells—a circumstance readily acco\mted for

when we reflect that a principal object of the shell is to

atford protection to t^iose delicate and highly-important

parts." Tlie Tcvturida have a large foot, but no

operculum. The shells are depressed, conical, or cap-

shaped ; the aperture is large, and generally of a

beautifully porcellauous appearance internally. The
species are probably numerous ; they are littoral in tlieir

habits, and are usually found between tide marks feed-

ing on the sea-weed. " Their locomotion is very

limited, and in their geographical distribution they are

found both in temperate and tropical countries."

—[Adams.)

Family—PATELLID^ {Roek Limpets).

We have already briefly described the difference in

the structure of the respiratory organs between the

Rock limpets and the False limpets, and mentioned the

striking resemblance in the shells of the two families.

The Rock limpets have a short muzzle, subulate ten-

tacles, and fringes on the margin of the mantle. The
shell is simple, conical, with a sub-central apex and a

wide aperture, smooth within, but not of so rich a por-

cellauous appearance as in the False limpets. The
species of Patcllidcs are very numerous, upwards of one

hundred having been described. They are strictly

littoral in their habits, and are world-wide in their

distribution.

GiiNUS Patklla.—By far the greater number of

species belonging to the family are contained in this

genus. These shells are usually found fixed upon rocks

on the shore ; hence their name of Rock limpets. Some
of the species on the coasts of South America and

California attain a large size. Mr. Cuming informs

the writer, that the species known as the Patella mexi-

cana is often used by the natives as a wash-hand basin !

The Patella' possess the power, in a certain degree,

of excavating holes in the rocks and other bodies upon

which tlioy live.

THE SPOON LIMPET OF THE CAPE (Pa/t'/fe eochlear)

lives almost exclusively attached to a large sijecies of

the same genus, and on the surface of this it forms a

flat disk, exactly the size of its iimouth. To form this

disk and increase its size, it has been observed to absorb

any coralline or other similar substance with which the

larger shells are abundantly covered. Some of the

species of the preceding family of False limpets possess

the same power; as for instance the Tectvra 2'arasilica,

which obtains its specific name from its habit of living

upon other shells, and upon the surface of which it

forms a hollow answering to the size and shape of the

rim of its shell. But in no species has this been so well

ohserved as in the Common limpet of our own coasts.

THE PATELLA VULGATA is in the habit of hollowing

out a space in the site upon which it has settled, and

which varies in depth according to the softness or hard-

ness of the rock upon which it has taken up its ahode.

In the soft calcareous rocks ot tlie Isle of Thanet, the

pits so made are half an inch ilecp; but upon hard

limestones the depressions are much shallower, and it

is in the case of adults only that we find the rock worn

down, the margin of the shell often accommodating

itself to the inequalities of the surrounding surface.

The limpets adhere very firmly to the roeks upon which

they are located, and it is often very ditficult to remove

them. Reaumur ascertained that a weight of twenty-

eight or thirty pounds was required to overcome their
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adliesiun, " Thoy adhere very firmly by atiiiosijlieiic

jiressiire (lifteeii pounds per square iiicli), and the difli-

culty of detaching them is increased by tlie form of tlie

th<:\\."—(Woodward.) Dr. Johnston, on the strength

of Reaumur's experiments upon this subject, affirms

tiiat tliis coliesion entirely depends on a glue, or kind

of paste, which, though invisible, produces a very con-

siderable effect. Reaumur cut the animal from top to

bottom in two halves, as it stood fixed perpendicularly

upon the rock ; and he made other deep incisions in a

horizontal direction, destroying in this manner all the

muscular power of its base, and all supposable vacuity

between it and lliJ stone : but the adhesion continued

as firm as before the experiment. Even the death of

the aidmal does not destroy its cohesion. There seems

to be some doubt as to how far these animals are sta

tionary on the rocks, or whether they have the jiower

of moving to some distance and returning to their roost.

Mr. Clark, in his " Molhisca," says, " IIow some Patellae

live is a mystery;" they are often fixed for months,

[jerhaps years, on rocks, at altitudes where they can

rarely, if at all, be aspersed by the sea, and are debarred

access to marine vegetables ; their recorded descents

from high levels, and periodical exits from and returns

to the identical hollows they have made, after feeding

on alga?, have almost a fabulons complexion ; zones of

sand fifty yards wide often intervene between them and

such food, and their exceeding slow locomotion is op-

posed to such manceuvres. Mr. Lukis of Guernsey,

however, in a paper published in London's Magazhu,
has apparently shown that these sluggish creatures

have tlie power, and exercise it too, of moving to some

distance from their resting-place and returning to the

same favourite spot. The times for these excursions

lieing during night, and when the rocks are covered by

the tide, his led superficial observers to suppose that,

because the same individuals are often found in the

same spots for a great length of timo, months or even

years, thoy therefore never leave these sites at all. Mr.

Lukis appears from his paper to have marked indi-

viduals, to avoid mistake, and has watched their roam-

ings and followed the tracks left bj' them for several

yards. Tliese tracks are very peculiar, and when once

seen are not to be mistaken.

This Common limpet, of which we have spoken so

much (see fig. annexed), is much used as an article of

Fig. 22G.

Patella vulgata and animal.

food. In the north of Ireland, ]\[r. Patterson gives a

very interesting account of the use made by the poor
of this, to them, valuable article of subsistence. Many
tons weiglit are annually collected near the town of

Larne alone. In Guernsey, Mr. Lukis tells us, great

quantities are daily consumed ;
" scarcely a cottage on

the coast is seen, wdiere a heap of empty shells does

not form a prominent feature near the door." Patella

vulfjata, lie adds in a note, " seems to have been used

by the inhabitants of these islands from the earliest

times, as appears from masses of its shells now found

in ground which has lain waste and unturned for cen-

turies."

This shell is much used by fishermen as bait. In

the Berwickshire Club Transactions, Dr. Johnston in-

forms us tiiat, on the coast near Berwick, there were for

many years nearly twelve million collected yearly fur

that purpose ; but they have decreased in number so

much of late that they no longer repay the trouble of

gathering them.

F.vMiLY—CIIITONID^E {Sea Wood-lice).

In this family the shell consists of a series of eight

transverse valves situated on the middle of the animal's

back, each valve being inserted into the mantle, and

having a deep lateral notch on each side. The border

of the mantle into which these valves are inserted, is

of a coriaceous texture, and is either sruooth and bare,

or covered with minute scales, sjiines, or hairs. There

are several anatomical peculiarities possessed by the

animals of this family, of such a nature as to induce

some naturalists to remove them from the Mollusca

altogether. "A Chiton," says Dr. Williams, "has a

carapace like an isopod crustacean ; a dorsal vessel like

an annelid; bilateral, symmetrical, reproductive viscera

like an acephalous mollusc; a head and foot like a patel-

loid gasteropod; a posterior anus like the FtsntrellidiV,

and branchia; like those of the brachyurous Crustacea I

Such manifold afiinities at once unite and sever this

odd group from several most dissimilar classes." As
Cuvier, however, has shown, their gills are like those

of the Putellida; their foot is that of a tine gasteropod,

and in their lingual dentition they resemble the Cteno-

hranchiala. The hinder valve of the shell was at one

time considered by Dr. Gray as homologous with the

shell of the Palellidce, the other valves being only so

many portions successively detached from it. The
species of Chitonkla; are very nuiuerous, more than two

hundred having been described. They are world-wide

in their distribution, occurring in all climates. Though
by far the greater number are found on rocks at low

water, they are occasionally taken by the dredge in

from ten to twenty-five fathoms water ; and some of

our small British species range as low as one hundred

fathoms. " In the tropics," says Mr. A. Adams, " the

Chitons appear to be more vivacious than those found

firrthcr north. If turned over on their backs, they will

gradually bond their calcareous jointed bodies in every

direction, contracting and dilating their ventral disk

until they assume their natural position. Their pro-

gressive motion is scarcely perceptible, however; the

principal object, apparently being again to fix them-

selves to the surface of the rocks which Nature has

given them to inhabit. Their food consists of fuci and

other algaB with which the rocks and stones are covered."

In the West Indies there are several species which grow
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to a consideraMe size, as the Chiton srjvamosus, &c. (see

fig. antiexcd); tliese are eagerl 3' devoured by the iiegioes,

who call them beef. The thiuk fleshy foot is cut away
from the living animal, and swallowed raw, while the

viscera are rejected. The Chitons deposit their eggs,

closely united in clusters, on stones, each egg being

inclosed in a thick, vesicular, folded envelope. The
young, when first hatched, have no shell ; that covering

not being developed until some time after. The back

of the newly hatched creature, however, is marked with

.seven cross furrows, and between them, the first rudi-

ments of the shell make their appearance in the form

of close granulations. As the animal increases in size,

the furrows become more distinctly separated, and the

first shell is then seen in the form of seven narrow bands

with irregular margins. In a family containing upwards

if two hundred species, it may easily be imagined the

varieties in form, &c., must be considerable. The
Chitons accordingly have been divided into no fewer

than twenty-three different genera, and in the most

recent arrangement of these. Dr. Gray has selected, as

characters, the forms of the plates of insertion of the

various valves. We must refer to his " Systematic

Arrangement" for the details of the various genera.

We will content ourselves in this place with merely

stating, that they may all be arranged in two groups or

snb-families depending upon the structure of the mantle.

The true Chitons, the Chitonince of Adams, have the

mantle simple, and without pores on it furnished with

tuffs of bristles or spines. The CrijptopJacincs of

Adams, the second group, have the mantle furnished

with pores which are beset with subulate, flexible

bristles, or with tufts of bristle-like calcareous spines.

Group I.—Ciiitonin^.

This group is by far the most numerous, and the

eilge of the mantle is variously covered by scales or

calcareous thick bristles, like spines ; or it is smooth

and naked. In the genus Chiton, the mantle margin

is covered with regularly disposed, imbricate, smooth,

polished scales.—(See fig. annexed of Chiton squa-

mosus).

In the genus ACANTHOrLEURA, the mantle margin is

covered with uniform shelly spines or elongated scales;

and in the genus TONICIA, the mantle margin is naked,

smooth, and covered with a liard shining skin beneath.

In all these the exposed part of the valves, or the part

not covered by the mantle of the animal, is broad and

band-like ; but in the curious genus CnjxAochiton, the

Fig. 227.

Chiton sqnamosus.

valves are entirely covered by the mantle, and this is

set all over with numerous close, uniform tufts of cal-

careous spicula, which in a dry state resemble at first

sight particles of saw-dust.

Group II.

—

Cryptoplacin^.

This group contains fewer species, and some of ihese

present a good deal of similarity to annulose animals,

from the smallness of the exposed portion of the shell,

and the tufts of spines along the edge of the mantle.

In Plaxiphora the pores of the mantle are furnished

with subulate, flexible bristles. In Aainthoclietes the

pores are furnished with tufts of bristle-like calcareous

spines, which are generally large and often iridescent.

The exposed part of the valves is moderately broad.

In Chitonclius, the mantle is covered with short,

crowded, calcareous spines, and the pores on the sides

are small, with similar spines; but the exposed portion

of the valves is rather small, and the body of the animal

is elongate, subcylindrical, and the back is convex. It

is this pectdiar form of the animal that causes them to

resemble so much some of the Annelids.

Sub-class II.—HETEROBRANCIIIATA.

In this sub-class of Molluscs, the gills are not, as in

tlie former sub-class (see p. 186), inclosed in a special

cavity, but are more or less exposed on the back, or

at the sides towards the hind part of the body. Their

respiration, however, is aquatic as in the ctenobran-

cliiate orders; and the animals are hermaphrodite, the

male and female organs being found in the same in-

diviilual.

The number of species contained in this sub-class is

very considerable, though certainly inferior to those of

the preceding; and many of the genera have no external

covering or shell in the adult state. The young or larva',

however, are in all of them provided with a spiral shell,

the aperture of which is closed by an operculum. Their

head is furnished with two lobes or fins, fringed at the

margin with vibratile cilia, which serve as organs of

locomotion, but which disappear as they reach the

mature state.
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Order I.—PLEUROBRANCHIATA.

This orJcr contains eleven families, but, witli tlie

exception of tlie Ijiibble-sliells, none very nmnerons

in species. Tlie shell is spiral ; and both larvK and

adult are sliell-bearing. The \av\x are furnished witli

deciduous cephalic tins. The animals have the foot

elongate, adapted for walking.

The old genus Bulla of Lamarck is now split into

man}', and even forms several families. The animals

are all characterized, however, by having the tentacles

broad, forming a more or less expanded frontal disk.

As Mr. Hancock observes, this frontal disk is in fact

nothing else than the dorsal and labial tentacles fused

into one continuous mass. They are all carnivorous

in their habits, swallowing their prey entire ; and their

stomach is furnished with a muscular gizzard armed
with calcareous plates. A fuller description of this

organ will be found under the genus Scaphander. They
have no operculum.

Family—PIIILINID^.

Some of the species of this family have no shells

;

olliers have a thin, fragile, ovate shell, which is con-

volute and covered by the mantle.

Genus Scaphander.— See Plate 4, fig. 1 {Sca-

pJtander lignarius, shell and animal). This genus lias a
distinct shell, not covered by the mantle. It is ovate,

convolute, and spirally striated
; the spire is concealed,

and the aperture is large, much expanded in front, and
narrow behind. The animals are blind, and the giz-

zard is formed of two large trigonal calcareous plates,

and a small, narrow, transverse plate. This gizzard

was described by Gibeni as a genus of shells ! The
l!cv. l\Ir. Landsborough has described it very well in

the Scaplamdcr lirjiuiriiis, at the same time giving an
account of the habits of this species, which is found on
many parts of our sea-coasts. " This gizzard," he
says, " is a wonderful piece of mechanism, which one
would not e.xpect to find in the interior of a very soft

mollusc. I thought it was composed of two plates,

but I found there were three. Two of the plates are

triangular, and placed one above tlie other, like the

upper and nether millstones. They are quite flat,

Imt a little concave externally, and rather convex
internally ; they are bound together by strong carti-

lage, and on one of the sides of the triangle there is a
third valve or plate, giving strength to the cartilage,

and keeping the two grinders at some distance, except
at the centre, where the convex points meet, and thus
leaving, except at these points, room for the reception

of food in the triangular space between the two mill-

stones. The food of the Puilla (Sniphandcr) seems to

be the fry of other shell-fish. Though they seem to

indulge very freely as to quantity, they appear to be
wiser than our biped gourmands, for they keep to one
dish. In every one of the specimens I procured, the
capacious gullet was filled with the fry of Mactra
suhtruncala. The gullet was in the form of a corn-

sack, quite distended ; for cacli contained some scores

of these little bivalves in an unbroken state. The
sack, however, gradually emptied itself into the giz-

zard ; and in this shelly mill the shells and their con-

tents were reduced to powder, or rather fine paste,

well fitted, we doubt not, to be wholesome nutriment

for the industrious little marine miller."

Family—EULLID^E {True DiMlc-shdh.)

This family as now restricted consists of shells which
are involute, exposed or external, or only partially

covered by the reflexed lateral lobes of the foot.

Genus Bulla.—In this genus the shell is ovate or

snbglobose, convoluted, solid, smooth, and variously

coloured or mottled ; the spire is small, sunk, or hid-

den, causing the apex to be perforated, and the aper-

ture is longer than the shell, and rounded at each end.

The animal has a large lobe or disk, truncated in front,

bilobed behind, the eye immersed, subcentral, and the

foot short and subquadrate. — See Plate 4, fig. ]

{Akera carnosa). The gizzard is furnished with three

plates. The species are rather numerous, about fifty

having been described. In their habits they are

recorded as being found on sandy mud flats, slimy

banks in estuaries, and in brackish water near the

sea. At low water they may occasionally be seen

concealing themselves in the mud or under sea-weed,

where they have been observed exuding large quanti-

ties of mucus to maintain the moisture of their skin.

—

{Adams.') Their food consists of small bivalve shells,

which they are able to crush and triturate by means of

their powerful gizzards.

Family—AMPLUSTRIDiE.

The species of this family have an oval, ventricose

shell, ornamented with highly-coloured bands or mark-
ings. The s]>ire is generally conical and blunt, the

aperture oblong or ovate, and more or less channeled
in front.

Family—APLYSirOiE {Sea-hares).

The Sea-hares have the shell infernal, covered by
the mantle, or it is wanting altogether. The animals

are slug- like in form; have the head produced, and
their ear-like tentacles separate, and slit externally.

The foot is long, drawn out into a tail behind, and las

large side lobes reflected over the back. The gizzard

is armed with horny spines.

Genus Dolaisella.-In the animals of this genus
the side lobes of the foot are not expanded so as to

enable the creature to swim, and the shell is hard, cal-

careous, of a triangular shape, and with a curved and
callous apex. See Plate 4, figs. 3, 4 {DohheUa Rum-
j'hii).

Genus Aplysia.—In the animals of this genus the



350 Apltsiid.e.- -JIOLLUSCA.- -Ujibrellid.e.

side lobes of the foot are dilated, and free for swiiiitniiig

(see Plate 4, fig. 1

—

Aj>hjski punctata) ; and the shell

is subcartilagiuoiis and covered by the mantle. It

is oblong, convex, flexible, and translucent, with the

.opes acute and slightly iucurved. The species of

Sea-hares, or Aplysise, are rather numerous, upwards

of fort}' liaving been described; they are found inhabit-

ing the seas of the West Indies, the Mauritius, China,

the Mediterranean, Norway, and Great Britain. They
are chiefly vegetable feeders, living principally on sea-

weed. They are said to devour animal substances also

;

but Cuvicr, Pessonel, and others have sufficiently proved

that marine plants are their ordinary food. Dr. John-

ston tells us that be kept a specimen of the Aplysia

mustellna for nearly three months in a state of confine-

ment, during which it was fed on sea-weed alone, and

that it ate these greedilj', showing a certain degree of

jireferenoe for the dulse [Fucus palmatus). The
Aplysia is of quick growth, the MedileiTanean species

being said to attain its full size of about four inches in

one or two months. When irritated these animals pour

out an abundance of a fine pur])le-coloured fluid, so

much so that a single individual can colour the water

fur some yards around it. " This fluid is secreted in a

gland of a triangular figure, situated under the base of the

ilfshy coverlid of the branchia?, and oozes out from all

the free surface of this coverlid."

—

{Johnston.) Cuvier

says that, in drying, the secretion assumes the beautiful

deep hue of the sweet Scabious (Scahiosa alro-jmrpu-

rea), and remains nualtered by long exposure to the

air. The smell is faint; there is nothing peculiar to the

taste, nor has it any irritating quality, for it may be

a| plied a long time to the skin with perfect impunity,

liesides this innocuous purple fluid, the Aplysia; occa-

sionally discharge, though only in small quantities, a

whitish liquid of an acrid nature, which is secreted by

a gland composed of little round hyaline grains, and

emitted through a circular aperture opening externally

a little behind the aperture of the oviduct. On this

account, and from their grotesque forms, in olden times

they were viewed with fear and supei'stitious dread;

they were considered, by the Romans especially, as

possessing a deadly poison. " It was held, or was sup-

posed to hold," says Dr. Johnston, " such a noxious

sympathy with man, that the 'only aspect thereof was

poisonous to some ; to women great with child the sight

produced untimely labour, and hence it was employed

to discover concealed pregnancy ; the touch of it was

fatal, some sa}', to the man who handled, others to the

mollusc, which latter doubtless would be the more pro-

bable result ; while others affirmed only that the hair

fell from the parts with which it came in contact ; and

all agreed that the odious foetor which issued from the

body occasioned sickness and overturniugs of the sto-

mach. That such a creature should nfibrd a potent

poison was a reasonable inference ;
and it certainly

formed one ingredient of some of the poisonous draughts

so much resorted to in the corrupt daj-s of Rome.
Locusta used it to destroy such as were inimical to Nero;

it entered into the fatal potion which she prepared for

the tyrant himself, and which he had not resolution to

swallow ; and Domitian was accused of having given it

to his brother Titus. The ojjeration of the poison was

not iumiediate ; but the victim lived as many days as

the hare had lived subsequent to its removal from the

sea. What proportion of truth there is in this account

it is not easy to decide. I am not prepared to reject the

whole, as some modern authors have done, who believe

that the singular conformation of the Aplysia, and the

power it possesses of discharging at pleasure large

quantities of a fluid of the richest purple colour, have

given rise to the whole tale." Our British species ap-

pear to be perfectly inofiensive and quite harmless; but

there may be other species in warmer climates, which,

at i)articular times, may possess a fluid of deleterious

quality. Bubadtch, an author ofsome repute, mentions

that one species which abounds in the Bay of Naples,

(the Aplysia lep>wina), when removed from the sea

and placed in a vessel, exuded a large quantity of fluid

which exhaled a sweetish, sickening, peculiar smell.

When placed on a plate for the purpose of more nar-

rowly examining its structure, the room, he says, was

filled with a most fetid, nauseous odour, which he could

scarce endure without going out repeatedly to breathe

a purer air. His hands and cheeks swelled after hand-

ling the creature for any length of time, and when he

applied some of the liquid to the chin, the hairs fell from

the part touched. In a large species which occurs at

St. lago, in the Cape de Verd Islands, Mr. Darwin

informs us that, besides emitting a purple flui<l which

stained the water for the space of a foot around, it dis-

charged an acrid secretion from all over its body, wdiich

caused a sharp, stinging sensation similar to that pro-

duced by the Physalia or Portuguese man-of-war.

Aplysia depilans is the most common of the species in

our seas, and obtains its specific name from its supposed

depilatory powers.

Family—UMBRELLID^ {Umhrdla Slulh.)

The Umbrellas have a regularly calcareous, exter-

nal shefl, but very disproportionate to the size of the

animal. The foot is very large, thick, tubercular on

its sides; it is flat beneath and deeply notched in front.

In this fissure is placed the mouth, which is furnished

with a retractile proboscis. The shell is limpet-like,

orbicular, flattened, with a slightly raised, conical, sub-

central apex. Externally it is marked by concentric

lines of growth, and internally it has a central coloured

and striated disk.—See Plate 5, figs. 1, 2 (Umbrella

wnhellata and animal).

Oedee II.—NUDIBRANCHIATA (= Gymnobeanchiata.)

The Nudibranch or Naked-gilled Molluscs, or " Sea

Slugs," as they are frequently called, are all natives of

the sea. They have no shell in their adult state, and

carry their gills, which are of various forms, on some

part of the back, exposed to the direct influence of the

water in which they live. They possess an elongate
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fool which is adapted for walking, and accordingly they

are generally found crawling slowly along, either on the

rocks near low A'ater mark, on the firm rocky bottom at

no great depth, or clinging to sea-weeds out at sea. They
do not a]ipear to have the power of swimming through

the water ; but they are frequently to be seen floating

on the surface in an inverted position. The species are

lumierous, and are found in ail parts of the world. The
British species have been studied with greater care than

the exotic, and no fewer than one hundred have been

described by Messrs. Alder and Hancock as inhabiting

our own coasts. They e.xhibit a very great variety of

form, a high state of organization, and an astonishing

variety of lively and beautiful colours. The gills being

contractile into cavities on the surface of the body, they

|iresent in the living state extremely interesting objects

of observation, as tliey keep extruding them and with-

drawing them at frequent intervals. In some they

present the appearance of flowers ; in others they are

arborescent or tree like, or feathered like an ostrich

plume ; and in others they are disposed in rows of

l^apillary tubercles on the sides of the body. The greater

Lumber of these Sea-slugs are carnivorous, and appear

to be very voracious. They feed chiefly upon zoophytes

and sponges; some aflding to their bill of fare the

gelatinous Porpitse and Velellse that are found float-

ing on the surface of the ocean ; while others again

have been seen devouring other Nudibranchs, and

even making a repast upon their own spawn. Messrs.

Aider and Hancock tell us that large individuals of

the Eolis coronata feed on their own species ; and

should a small or weak specimen be within their reach,

they seize hold of it by any part which may be nearest

to them. "The tail, however, is gencrall}' first seized,

and fierce and determined is the onset. The devourcr

raises and shakes his papilla; in the manner that the

porcupine shakes its quills when irritated, and then,

hying back the dorsal tentacles and curling up the

oval ones, fixes the protruded mouth and jaws upon

his prey, when, with a convulsive shrinking up of the

body, morsel after morsel is appropriated. In this man-

ner it is not uncommon to see an individual entirely

devour another, half its own size." These animals

de|iosit their ova in coils, long ribands, or spiral chains.

The eggs are very numerous. Mr. Darwin notices

particularly a species found on the shore of the Falk-

land Islands. The ova were contained, from two to

five in number, in a spherical little case ; and these

were arranged two deep in transverse rows, forming a

riband about twenty inches in length. By computa-

tion of the number of rows, and the number of little

cases in each row, he reckoned that in that riband there

could not be fewer than six hundred thousand eggs !

Upon escaping from the ovum the larva, or young,

is extremely minute, and is described as resembling

a rotiferous animalcule more than a mollusc. It is

inclosed in a transparent, calcareous, nautihiid shell,

with an operculum. In lieu of the tentacles which are

possessed by the adult, this young creature lias two

veils, shaped somewhat like cars, and which give it the

power of moving rapidly through tlie water. At a later

period these veils disappear ; the foot becomes enlarged

and the shell falk off; the ereature begins to crawl like

a Gasteropod, and the gills make their appearance.

When the veils fall oft', and the tentacles and gills are

fully evolved, the metamorphosis is complete, and the

animal assumes its mature state of existence. The
various genera which compose this order may be all

arranged in two large groups, according to the situation

of the gills or branchiie.

Guoup I.—PYGOBRANCniA (Croy) = A^TIlo-

Branchiata (Adams).

In this group the gills arc plumose or branched, and

are placed in a circle or semicircle round the vent, on

the middle of the hinder part of the back. The skin

ie tough and coriaceous, of a spongy or cellular struc-

ture, and stifl'ened with numerous imbedded spicula

more or less definitely arranged. In some of the

families in this group, as in OnchldurklcE and Don'dw,

the body of the animal is of a convex form, the mantle

large, reaching to the edge of th-e foot, and destitute

of any appendages. The dorsal tentacles are two in

number, retractile ; and the mouth tentacles are also

two, when present, but are sometimes wanting. These

two families are represented on Plate 5 by several

species. In all the other families of this group the

body of the animal is more or less compressed, the

mantle small, exposing the head and foot, or some-

times even obsolete, arid often furnished on the margin

with beard-like filaments. Such are the families Gonio-

doridw, Polyceratida; and Ceratosomidw,iis represented

in Plates 5 and 6 by several species.

Group II.—AIOLOBRAKCIIIATA.

The second large group of Nudibranchs are all distin-

guished from the preceding group, hj' not having the

gills arranged round the vent, but on the contrary placed

usually in rows along the sides of the body. The exact

position and form of these organs vary, however, a good

deal. In some (the /»/e>-oi»-a?;67(ra of Gray) they are

placed on the under side of the expanded mouth, and

are lamellar. Such are the families Phyllidikke and

D/pfnjllidiidcv. In another series of this group (the

rolyhranchia of Gray) the gills are placed on the

upper surface of the mantle, and are either lamellar or

plumose. Such are the families Tritoniida:, Scyllaida;

and Tctliyida;.

Genus Tritonia.—The Tritonias are rather nume-

rous in species, and many of them are found upon

corallines or sea-weed, and under stones, in sliallow

water, in which places they feed upon the Zoophytes

that live in their neighbourhood.— See Plate G, fig. 1

[Tritonin Hombergii).

THE TRITONIA ARBOEESCENS is remarkable for

the sound it produces. AVhen observed in a glass vessel

in a room, the sounds are audible at the di.stance of

twelve feet, and resemble very much the clink of a steel

wire on the side of the jar ; only one stroke is given at

a time, and this is repeated at intervals of a minute or

two. " The sounds obviously proceed from the mouth

of the animal ; and at the instant of the stroke we ob-

served the lips suddenly separate, as if to allow the water

to rush into a small vacuum formed within."

—

{Grant.)
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Genus Scyi.l^a.—The Scyllaas are oceanic, and
are found on floating sea-weed, the slender fronds of

wliich they seize by their furrowed or channeled foot,

being by this enabled to obtain a firmer grasp and
greater seonrity.—See Plate 6, fig. 1 [Sojllaa peluyica).

GknL'S Tethys.—The Tethyses are oceanic, attacli-

iiig themselves, like the Seylla\is, to floating sea -weed.

Tlieir broadly expanded head-veil, fringed with cirrhi,

gives them a peculiar look. One of them is mentioned

by Dr. Johnston, on the authority of Rapp, to be remark-

able, not more for its singular beauty than by its odour,

which is compared to that of roses.—See Plate C, fig. 1

[Ttlhys leporina).

In a third series of this group (the Cerahrandiia of

Gray) the gills, which are placed, like the last, on the

upper surface of the mantle, are fusiform, papillary,

8im[]le, or branched. Such are the families Dcndro-

mitidcB, ProclouolidiV, Hervidce, Dotonula, Glaucida;

Eolididce, Fionidcc, and Hermmdce, examples of some
of which will be seen in Plate G.

Genl's Glaucus.—The Glaucuses have slender,

cylindrical gills placed in tufts, proceeding symmetri-

cally from the sides of the body, and supported on broad

flattened footstalks. The animals are oceanic in their

habits, are predaceous, and are generally of a blue

colour. — See Plate 6, fig. 1 {Glaucus Athmlicus).

Dr. George Bennett informs us, in his "Wanderings,"

that they feed greedily on the gelatinous Acalephs,

Velclte, and Porpitoe, animals always of a blue colour.

and which are in consequence supposed to impart a

similar colour to their captors. Dr. Johnston gives

a good description of the Glaucus hcxtrpteri/gius,

a species from the Mediterranean. " The body," he

says, " glows with a fine cerulean blue colour, which

deepens in hue towards the ends of the fringes of its

ptero-liranchia;; the centre of the back is of a pearly

whiteness, bordered with a line of deep blue ; and the

sides are adorned with an interrupted series of fan-like

laciniated gills, by aid of which it swims reversed at the

surface of the Mediterranean Sea in numerous swarms."

Family—EOLIDID^.

The EoUds are generally elegant and beautifully

coloured creatures, and are active, constantly moving

their tentacles and extending and contracting their

papilla;.— (See Plate C, figs. 1-4.) They are often to

be met with swimming on the surface in an inverted

position ; but, generally speaking, they frequent rocks

at low water. Their chief food consists of Zoophytes,

but Alder and Hancock inform us that they have seen

the Flabellina punctata devour other Nudibranchs, and

even make a repast upon its own spawn. The spawn

of E(dis papulosa "forms an elegant spiral chain of a

milk colour, and several inches long, twisted upon itself

and constricted at regular intervals, so as to resemble

a necklace made of bugles."

—

[Johnston.)

Oi:der III.—PNEUMOBRANCHIATA (= Pulmonata or Pulmonifeua).

The air-breathing Gasteropods, containing the " Slugs"

and "Snails," are for the most part natives either of the

land or fresh water, a few only being found in salt

marshes or places near the sea. They are, with very

few exceptions, provided with a shell, both in their

yoimg or larval state, and when fully grown. They
have no gills, but breathe the atmosphere or external

air by means of a lung which is in the form of an air

sac or cavity placed on the front of the back, and lined

by a network of vessels. The air is admitted into this

cavity by an orifice in the side of the animal, which is

small and valve-like, and can be opened and shut at

pleasure. The young of the air-breathing Molluscs

undergo no metamorphosis, but when first hatched are

shaped like the parent, and are not furnished with

cephalic fins. They are hermaphrodite animals, the

sexes being united in each individual. They are

usually active and well organized, having a distinct head

furnished with teeth, jaws, well-developed eyes, and

tentacles. They have a broad foot upon which they

ci eep, and the great majority of them possess a large,

spiral shell. In this latter respect, however, they dificr

considerably—some genera of slugs having only small,

concealed shells, flat, and partially membranous; other

sings having the shells rudimentary and granular, while

a few have none at all. The tongue, or lingual mem-
brane, is short and very broad, often nearly as wide as

liiUg; and the teeth are very numerous, similar, with

broad bases, and invariably arranged in transverse rows,

giving the appearance of a tesselated pavement. The
greater proportion of these animals are herbivorous,

living upon land plants and vegetables; and in these

the teeth are all similar in form, with broad bases and

dentate crowns. Some, however, are carnivorous, and

in these the teeth are slender, and more or less pointed

or barbed at the extremity. " The mode in which the

tongue is used may be seen by placing a Lymnea or

Planorbis in a glass of water, inside which the green

conferva has begun to grow ; they will be observed

incessantly cleaning off this film. The upjier lip, wilh

its mandible, is raised; the lower lip, which is horse-

shoe shaped, expands, the tongue is protruded and

applied to the surface for an instant, and then with-

drawn ; its teeth glitter like glass paper, and in L}'mnea

it is so flexible that frequently it will catch against

projecting points and be drawn out of shape slightly as

it vibrates over the surface."

—

[Woodward.) The shell

of the Pulmonata is not secreted on the exterior of

the mantle, as in other Gasteropods (see p. 185).

"Gegeubaur draws attention to the fact that the first

rudiment of the shell in Limax, Clausilia, and proba-

bly Helix, is not secreted on the exterior of the mantle,

as in other Gasteropoda, but is deposited, in the form

of calcareous granules, within its substance."

—

[Huxley.)

The " Slugs " and " Snails " are universally distributed

over the globe, but are of a large size, and more numer-

ous individually in warm, moist, intertropical countries,

and are especially abundant in large, well wooded
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islands. During tlio dry season in hot climates tliey

retire into hiding-places, where they remain torpid till

moisture again brings them forth. While in this state

of torpidity or " estivation," as it is called, the mouths

of the shells are covered with a temporary lid called the

epiphragm, which is formed by the hardened juices of

the body moulded on the smface of the contracted

animal. This is the only operculum possessed by this

Older of Molluscs. The Pulmonata vary much in

their habits, and upon this account they have generally

been divided into three groups :—
The first group live upon dry land. Their eyes are

placed on the top of a lengthened cylindrical foot-stalk.

The tentacles are cylindrical, shorter, and lower down
than these eye-peduncles, and are sometimes very small,

occasionally wanting. These form the Geoi'iiila—the

Terrestrial group.

The second group are inhabitants of fresh water,

coming to the surface, however, to breathe. They have

their eyes sessile at the base of the tentacles, which

are subcylindrical or flattened, and simply contractile.

These form the Limnopiiila—the Fresh-water group.

The third group are inhabitants of salt marshes and

places near the sea. Their eyes are sessile also, and

are situate on the fore part of the frontal disk, formed

by the flattened and expanded tentacles. These form

the TllALASSOPlliLA—the Marine group.

Geophila— Terrestrial Snails.—By far the

larger number of the species of this order belong to

this group. They vary much in form as well as in

general habits, and being very numerous, have been

divided into a great many genera, and form indeed

several distinct fiimilies. Our limits will not allow us

to do more than take up the leading and most typical

of these.

Family-TESTACELLID^.

This family is rather interesting.

The genus Testacellos or Shell-slug as it is

called, is remarkable for the .shape and position of the

shell. The animal is of considerable size, lengthened,

produced in front, with a groove on each side of the

back. The shell is small, ear-shaped, suhspiral, with

a wide aperture, and is placed on the hinder end of

the animal's back.— See Plate 6, fig. 1 {Testacella

Maugeri). Only two species are known—one a native

of the south of France, and the other of the island

of Teneriffe, but both are now naturalized in England.

The animal is carnivorous in its habits, burrows in the

Bull, and feeds upon worms. The common earth-

worm is its especial prey, and this it is said to swaflow

whole.

The genus Oleacina (:= Gkindina) differs from

TiStacellus in the form of its shell. It is of an oblong,

fusiform shape, with a narrow, elliptical aperture, a

sinuated outer lip, and an arcuately truncated colu-

mella. The surface is generally smooth and shining.

Tlie animal is twice the length of the shell, and, like

the Tcstacellus, is carnivorous and predaceous in its

habits, attacking other Molluscs as large as itself with

avidity, and devouring them. The mouth is probos-

cidifonn and furnished with elongate tentacles.

Vol. II.

The species of Oleacina are numerous, and by far

the greater number are American, either inhabiting the

continent itself or the large islands in its vicinity, as

Cuba, Jamaica, &c. They are generally found living

on the bushes in the vicinity of the sea.

The genus Nanina has a large, external, exposed

shell, which in general is light, thin, and polished.

The shell is difficult sometimes to distinguish from that

of the true Helix. It is depressed, smooth below, and

has the mouth lunate, with its peristome (or edge of the

aperture) of the same thickness as the shell, sharp, and

not reflexed. The Nanirue are numerous in species, Dr.

PfeitTer enumerating no fewer than one hundred and

eighty-nine. They are all natives of tropical countries,

coming almost entirely from the continent of India, the

large islands belonging to it, the Philippine islands, and

the Moluccas. They inhabit thick, shady woods, and

crawl with great vivacity among the leaves.

Family—HELICID^.

The animals of this family are destitute of the gland

at the extremity of their foot. The tentacles are long

and retractile under the skin, and the eyes are placed

on their tips. Like the last family, some of the species

have an internal, rudimentary shell, as the Limaces ;

while others have au external well developed, spiral

shell, as the Helices.

Genus Limax.—See Plate 6, fig. 1 {Limaxflcivus).

The true Slugs are of an elongated, sub-cylindrical

form, and the shell is flat, oblong, not spiral, covered

with a thin epidermis, and completely inclosed within

the mantle. Upwards of thirty species of Slugs have

been described, and they are found in greatest abun-

dance in the temperate countries of Europe. They

choose for their residence damp situations, hiding during

the day under stones, and sallying forth in the evening

to seek their food. This consists almost entirely of

vegetable matters ; and as these creatures are gre-

garious in their habits, they often inflict great damage

on gardens and orchards, and even open fields.

The most destructive species in this country are the

Grey Slug {Limax agrestis), and the Black Slug {Limax

ater). " You cannot look over the agricultural reports

in our newspapers," says Dr. Johnston, " without seeing

frequent notices of the ravages of these apparently

insignificant creatures ; and the damage they annually

do to corn, clover, and turnips, is reaUy very great.

Topical remedies are here of little use ; the numbers

of the host and the extent of their field, their tenacit"

of life and mode of concealment, render suoh means

nugatory, or at least of very partial benefit." The best

remedy in gardens and small plots of ground is the use

of lime, either by placing lines of quicklime round the

beds and borders, or by watering the ground with lime

water.

Genus Helix.—The True Snails have the mantle

edge inclosed within the edge of the shell. The shell

itself is globular or convex, with a short spire, and the

last whirl larger than the others, composing, iu fact, the

greater portion of the whole shell. There is generally

an umbilicus; but, in many instances, it is covered over.

The aperture is regular, transverse, and is either obhque,
3 Y
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eemilunar, or roundish. The margins are distinct, and

the peristome is thicliened or reflected.

The species of True Snails are very numerous ; and

as they present a great man}' variations of form and

general appearance, they have been divided into many

genera. — See Plates 6 and 7 (several genera and

species). Including these, the number of described

species exceeds twelve hundred, while some hundreds

more have not )'et been characterized. The}' are

world-wide in their distribution, being found in all parts

of tlie globe, in Europe, Asia, Africa, both Americas,

and Australia. To the north they are found ranging

as far as the limit of trees, and to the south they extend

to Terra-del-Fuego. They are most abundant, how-

ever, in warm countries and moist situations. " M.

d'Orbigny observed six species at elevations exceeding

eleven tliousand feet in South America ; and Layard

found //. gardeneri at the height of eiglit thousand feet

in Ceylon."— (irooAra/'f/.) They are most active by

night, and that is their chief season for seeking their

food. This consists of vegetable substances, and, like

the Slugs already mentioned, they frequently commit

great devastations in our fields and gardens. The most

destructive species, perhaps, in this country is the

common garden snail, Ihlix aspersa; while in the

wine countries of France, the Roman snail, H.j'omatia,

is very destructive to tlie vine, especiall}- when it is

just putting forth its tender buds and first leaves.

Snails are truly hermaphrodite, each individual uniting

both sexes in itself; tliey are not self-impregnating,

however, the union of two individuals being necessary

for the propagation of the species. On the right side

of the neck, containeil within a small cavity, we find

several small bodies of a horny ci-ystalline substance

called darts. They are shaped somewhat like a bay-

onet ; and during the love season, according to popular

accounts of the snail and its doings, the animals are

said to shoot these darts at each other from their quiver,

when the two individuals are about two inches apart.

" The existence of the darts," says Dr. Johnston, " in

some few species of Helix is certain ; while the power

of the sn.ail to throw them from its reservoir is ima-

ginary!" Their eggs are pretty numerous, and in general

are spherical or oval. The outer coat is opaque and

hard, consisting of carbonate of lime, the particles of

which are gradually and successively deposited over

the whole of its inner surface. The Roman snail, H.
pomatia, deposits only about fifteen eggs, while our

common species lay from thirty to fifty. Generally

they are deposited one by one, but placed in little heaps,

and their colour is usually bluish-white or pure milk-

white. Snails are long-lived, and have a wonderful

degree of tenacity of life. Many interesting instances

are recorded of the resuscitation of snails, after having

undergone a long suspension of their vital powers. One

of the most wonderful examples of this recovery from a

"long slumber" has been related by the writer of this

artich-' in the Annals and Magazine of Natural History

for 1850. The individual alluded to was a species of

the snail of the desert, //. dcsertorum, brought from

Egypt, and attached to a tablet in the British Museum
on tlie 25th of March, 1846. In this imprisonment it

remained for four years, ha-«ing been discovered on the

7th March, 1850, attempting to escape from " durance

vile." The shell being removed from the tablet and

placed for a few minutes in tepid water, the animal

completely revived and lived for more than twelve

months afterwards. In cool or cold climates snails

become torpid in winter. They retreat, before the cold

has benumbed their powers, into some snug quarters

under stones, clods of earth or moss, or in crevices of

old walls, &c. Some dig into the ground, forming an

excavation or nest in which they bury the shell, and

then close the aperture with a sort of temporary oper-

culum of a thick calcareous nature, called an epiphragm.

Here they remain till the return of spring calls them

forth again from their state of hybernation. In hot

climates a similar degree of torpidity takes place ; and

during this state of estivation, as it is called, they remain

perfectly quiescent, and form the same kind of oper-

culum, or epiphragm, to protect them from the drying

effects of the external atmosphere. Snails afford food

to some kinds of birds, as the missel-thrush, &c., and

in their turn are often eaten by omnivorous man. At

the present day they are comparatively little used as

an article of food ; but amongst the ancient Romans,

the //. pomatia (hence called the Roman snail) was

in great request, " not from any peculiar relish for such

tasteless food, but from a belief in their aphrodisiacal

virtue."

—

(Johnston.) The snails were kept in depots

called Cocldearia, and fattened carefully with a "cer-

tain paste made of cuit and wheat meale."

—

{Ilolland^s

Pliny.) The same author states, on the witness of M.
Varro, th.at these snails grew to an enormous size. In

Sicily several species of Helix are eaten, and the Bra-

zilians are said also to eat snails. In this country and

in France they are used for their supposed virtues in

diseases of the chest and lungs.

The Genus Succinea.—The Amber Snails have a

thin, ovate, or oblong shell, with a short spire and a

large aperture. It is not umbilicated, and the peris-

tome is simple and sharp. It is generally of a delicate,

horny, or amber colour. The animals are of a vesicular

structure, are large compared with the size of the shell,

and are not quite retractile within it. The species are

rather numerous, about seventy having been described,

and are found in all the four quarters of the globe,

though more especially abounding in temperate climates.

They are amphibious in their habits, living amongst

plants in damp situations, but rarely entering the water.

Genus Bultmus. — See Plate 7, fig. 3 [Bulimus

ovatus). The Bulimi are animals of a moderate size,

inclosed within the shell, which is oblong or turreted,

and composed of many whirls. The aperture is longer

than wiile; the peristome is tliin or reflected, rounded

in front, and in many species the shell is umbilicated.

The species are very numerous, upwards of six hundred

and fifty having been described. The)' are found in all

parts of the world, and vary much in shape and appear-

ance. Like the Helices, these animals abound most in

warm climates, and, like them, pass the dry season in a

sort of torpor or deep slumber, buried at the roots of

trees, in moss, or in the thick brushwood, and having

the mouths of their shells covered with a pretty solid

epiphragm. They have the same power also, as the

Helices, of undergoing long fasts ; and instances have
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occuiTcd, where they have remained in a state of deep

slumber for the space of twenty months. Their eggs are

sometimes very large, and are covered externally with a

hard calcareous shell. Those of BuUmus hamastomus

are almost as large as a pigeon's, and nearly as hard.

It appears that the tropical, and more especially the

arboreal species, cement leaves of trees together, curl-

ing one upon another, so as to form an artificial nest

for the reception of these large eggs.

Genus Achatina.—The Agate shells have a shell

a good deal resembling the Bulimi ; but they are thinner,

and the culuraclla is twisted, and more or less abruptly

truncated in front. The shell is not unibilicated ; the

aperture is oval, elongate, and the peristome is thin,

acute, and not reflected, the margins united by a dif-

fused callus. The Aohatinie are numerous in species,

upwards of one hundred and twenty having been de-

scribed, and some of the African ones are the largest

terrestrial shells known. They attain the length of

tiglit inches, and their eggs, which are calcareous like

tliose of the Bulimi, are sometimes more than an inch

in length. They are chiefly found about trees near

water, and the great majority are natives of Africa. The
genus is represented on Plate 7, fig. 8 (-4. Virginia).

Genus Pupa.—The Pupae have a solid, cylindrical,

or oblong-ovate shell, with many whirls, a conical ape.x,

and a rounded, often toothed aperture. The base is

rimate or, rarely, umbilicated, and the surface of the

shell is generally very closely ribbed with straight ridges.

The species are numerous, amounting to upwards of

one hundred and sixty, and are found in all the four

quarters of the globe. The genus is represented on

Plate 7, tig. 9 {Pupa mumia).

Genus Clausilia.—The Clausilias have a fusiform

shell, almost always sinistral, or turned to the left.

The aperture is elliptical or pyriform, provided with

two plaits or lamellie which contract the margin, and

is closed at the bottom, or in the neck, by a movable

shelly plate, called a clausium. This peculiar organ is

attached to the pillar of the shell by a slender pedicel,

and is placed in such a position as to shut the throat

of the shell, when the animal is inclosed, while at the

same time the animal can push it on one side, when it

wishes to come forth in search of food. The species

are very numerous, upwards of two hundred having

been described, and are distributed over the four quar-

ters of the globe, though most numerous in the tem-

])erale countries of Europe. This genus is represented

on Plate 7, by fig. 7 [Clausilia carulea).

Genus Cylindrella.—The Cylinder shells differ

from the Clausilias, chiefly in wanting the plaits or

lamella; in the aperture. The shells are generally long

and cj'lindrical, many-whirled, the apex in the adult

generally broken ofl'; or truncated while the mouth is

round, and the peristome expanded and continuous.

L1.MNOPHILA, Fresh-water Snatls.—The animals

belonging to the second group have subcylindrical or

flattened tentacles, which are simply contractile, and

have the eyes placed sessile on their base.

Family—AURICULID.<E.
The Auriculas have a ringed conical muzzle, and a

thin mantle with a thickened edge. The shell is spira),

covered with a horny epidermis, and has the mouth,

which is elongate, furnished with strong plaits on the

columella. The outer lip is also in many cases toothed,

or transversely ribbed. The animals are peculiar in

having the power of absorbing progressively the septa,

or divisions, which separate the cavities of the whirls

from one another. With few exceptions the species,

wliich are numerous (upwards of two hundred having

been described by PfeiCfer in the Catalogue of Auri-

culidcE in the collection of the British JIuseum), are

natives of tropical countries, and live in brackish-water

marshes, estuaries, and mouths of rivers, clinging to the

stems and roots of mangroves ; among loose stones above

high water mark, but within the influence of the tide
;

or in damp woods near the sea.

Family—LYMN^ID^.

The Pond Snails have a short dilated muzzle, fl.it-

tened tentacles, and a flattened, lanceolate, or oval foot.

The shell is thin, horn-coloured, rather varied in form,

but usually with an oblique fold on the columella, and

a simple, acute outer lip. The species are numerous,

and are all fresh-water animals, living in the water, but

coming to the surface to breathe. They are found in

all parts of the world, and inhabit ponds and running

streams. They are chiefly found in temperate coun-

tries, and are for the most part phytophagous or veget-

able feeders. They deposit their ova on the stems and

leaves of the weeds which grow around them, enveloped

in an oblong gelatinous nidus. The form of the shell,

as we have said, is very varied.

Genus Lymn.ea.—The LymnoQa.- have a spiral, dex-

tral shell, more or less elongated, thin, horn-coloured,

and translucent. The last whirl is large, ventricose, the

aperture large, rounded in front, the columella obliquely

twisted, and the outer lip simple and acute. The species

are upwards of fifty in number, and are found in most

temperate countries of the globe. Their food consists of

both vegetable and animal matter, one species feeding

on the green fresh-water algae, while others prefer animal

food. This peculiarity in their diet has caused them
to be denominated " the scavengers of the waters;" and
Mr. Jeffreys informs us, that in the absence of other

nourishment, "they will even devour each other, piercing

the shell near its apex, and eating away the upper folds

of its inhabitant." Although generally to be seen

creeping on the muddy bottoms of ponds and streams,

and on the stones, or on the leaves and stems of sub-

merged plants, they always come to the surface to

respire free air, and can, when there, to use Dr. John-

ston's words, " make the water a liquid pavement," along

which they creep by an undulatory motion of the foot,

but with the body and shell in a reversed position.

" When thus suspended, they will sometimes relax their

hold and drop at once to the bottom, from which in

general they emerge by crawling up some solid body
;

but occasionally I have seen them rise up direct througli

the water."

—

{Jolaislon.) When the ponds are dried

up, the Pond Snails bury themselves in the mud,

strengthen the outer lip by an internal rib, and cover

the mouth by means of a membranaceous cpiphragm,

like the land snails.
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Genus Physa.—The Bubble Snails liavo a sinistral

shell, of an ovate form, spiral, thin, and polished. The

aperture is oval, rounded in front, the inner lip spread

over the last whirl, and the outer lip acute. The species

nia}' easily be recognized by their bright polished sur-

face, and their sinistral or left- handed whirls. The
I'hysa; are chiefly found in clear running streams and

in fountains, seldom in stagnant water. They appear

to be very quick in their movements, and when touched

or alarmed, they only arrest their progress for a moment,

and then go on again without further hesitation. When
floating on the surface of the water, they possess the

power of letting themselves down gradually by means

of a glutinous thread affixed to the surface (as in the case

o'i Litinpa—see p. 204) and when kept in a glass vessel,

they have been observed frequently to poise themse'ves

on their foot, and rapidly vibrate their shells. The
Physa; are not so numerous in species as the Lymncecf,

but are widely ditfused, being found in Europe, North

America, South Africa, India, and the Philippine

Islands. This family and genus are represented on

Plate 7, fig. 1 [Plnjsa rivalis).

The Genus Planorbis differs very much in ap-

pearance from the two preceding genera. The shell

is dificoidal, instead of spiral, with a depressed spire

and numerous whirls, which are visible on both sides.

The mouth is crescentic, and the peristome is thin,

sharp, incomplete, the upper margin projecting. The
species are numerous, upwards of sixty having been

described, and are in a great majority of instances

natives of temperate climates, as Europe and North

America, &c., though a number are found also in India

and China. Locomotion in these animals is slow; and

it has been observed in the case of a common British

species [P. cm-neus) that when irritated, it discharges

a purple fluid from under the margins of the mantles,

similar to that of the Scalaria (see p. 200), but which is

of so fugitive a nature that no means tried yet have

been able to preserve it.

TnALASsoPHiLA

—

SIarine Snails.—In this group

the animals have no distinct tentacles, or they are

expanded so as to form a frontal disc, upon the front

part of which are placed the eyes. They are either

marine in their habits, or they live in the vicinity of

the sea.

Family—SIPHONAPJID.'E.

The Siphonarias have their frontal disc Lilobed an-

teriorly, and the respiratory orifice covered by a large

fleshy lobe of the mantle. The shell is conical, and

exacfly resembles a patella, except that the horse-shoe-

shaped muscular impression is divided on the right side

by a deep siphonal groove, which extends in the form

of a projection somewhat beyond the margin. In form

it is depressly conical, with the apex subcentral, and

recurved posteriorly. There is only one genus, Sipho-

naria. The species, upwards of thirty in number, are

found adhering to rocks, like limpets, between tide

marks, and are widely extended in their geographical

distribution. They are most numerous within the

tropics, being fuund in considerable abundance in India,

the Philippine Islands, South America, the Cape of

Good Hope, Australia, New Zealand, and the islands of

the Pacific. The family is represented on Plate 7,

figs. 1, 2, 3 [Siphonaria radiata and (jrandis).

Family—AMPHIBOLID.E.

Tlie Amphibolas have a subglobose, spiral, umbili-

cated shell, with an oval mouth and a rather expanded

outer lip, which is sinuated behind. The surface of the

shell is singularly uneven, and battered as it were.

The animals possess an operculum, which is horny and

subspiral.

Only one genus, Ampiiibola, exists.

The Amphibolas are found living in salt marshes near

the sea. They exist in great abundance in New Zea-

land and Australia, living in pools of brackish water,

and at particular seasons burying themselves in the

sandy mud. The natives of New Zealand use them as

articles of food.

Class III.—PTEROPODA (the Pteropods).

The true position of the Ptei'opoda in the natural

arrangement of molluscous animals, is still somewhat
undefined. Some conchologists place them between

the Brachiopods and Ccphalopods, others between the

Gasteropods and Brachiopods. Lamarck conceived

they should be placed between the Gasteropods and

Bivalves, and M. Blainville is of opinion that they are

in reality only a tribe of Gasteropods, allied to the

BuUidce. M. Souleyet supports this view of their posi-

tion, though the structure of the animal evidently

entitles them to rank as a distinct group or class. The
animals resemble very much the larval or young state

of the Sea-snails ; and the shell, when present, is dis-

tinctly univalve and analogous to the shell of the Gas-

teropods. They are, however, much inferior to this

class of mollusks, and we place them therefore after

the Univalves in our arrangement.

The animal in most of the species is inclosed in a

thin shell, which is either conical, cylindrical, or sub-

globular. It is symmetrical, and consists of a dorsal

and a ventral plate united, with an anterior, transverse,

contracted opening for the head, and lateral slits for the

passage of certain long filiform processes of the mantle.

The sexes are united in the same individual.

The Pteropods are amongst the most beautiful of all

the Mollusca, but are seldom seen alive except by those

" whose business is in the great deep." In consequence

of the great fragility of their shells, they avoid the

shore, and are generally met with only in the open

ocean. They are the most entirely natatory of all the

animals of this kingdom. " Created," says Dr. John-

ston, " to occupy the high seas, they are organized in

evident aptitude to the place assigned them, with a

light shell, which affects not their buoyancy, and with
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fins for progressive motion. They are found far at sea,

ill large herds, swimming about in a lively manner by
undulatory or flapping movementsof their membranous
fins, wliich open and close like those of the butterfly

while basking in the sun. They shun the lightsome

day, and sink, as the sun rises, into the bottom of the

deep, to attain that shaded gloom which suits them;

but on the evening's approach they gradually again

ascend to the surface, and regain all their vivacity

;

so that if some will fancifully seek amongst them the

niolluscan analogues of insect-butterflies in their manner
of natation, they will not fail to mark the correspond-

ency between them and the moths in their crepuscular

and nocturnal liabits. The little Hyales {Cavolimdai)

first appear about five in the afternoon. When the

garish eye of day begins to grow dim, two or three

species venture upwards to the field of their occupancy;

as evening advances several small species of Cleodores

(Ckodora) rise in great number with other Hyales and
Atlantes, but the larger kinds do not leave the abyss

and mingle in the crowd until night lends them her

friendly veil ; and some species, as the Hyalwa balan-

tium (Dtihintium recitrvuin) are even so fearful of the

light's malign influence, that they do not come to the

surface excepting when the night is very dark. After

a few hours' disport the lesser species begin to descend

and disappear ; the larger follow at a little later hour,

so that towards midnight only a few wandering indi-

viduals can be taken. These may possibly remain even

to the dawn, but the sun's rise is the signal which reoals

them to their home. After this not a single Pteropod

is to be seen, either at the surface or at any depth to

which the eye can penetrate. Each species has its

own time at which it rises up and goeth down, deter-

mined not by the clock, as you will readily believe, but

by the degree of obscurity in the heavens, so that in an

overshadowed day they rise earlier than in a cloudless

one, and sink earlier also to repose."

The Pteropods are carnivorous animals, feeding on

minute cnistaceans, as the Entomostraca, &c., and

small Medusae. They form great part of the food of

the whale, in high latitudes, and are also devoured in

great numbers by many sea-birds.

The Pteropoda are divided into two groups or orders

according as they are furnished or not with a shell.

Those in which the body is inclosed within a thin

shell, are called Thecosomata \ and those whicli are

destitute of any such appendage, Gymnosomata,

Okder I.—thecosomata (Shell-be.\ring Pteropods).

The species of Pteropoda belonging to this order are

distinguished by having their body inclosed within a

shell.

In most of the species the body and shell are straight

or globular, and there is no operculum ; but in one
fimily {Limacitiidai), the animal and shell are spiral,

and there is a spiral operculum present.

Family—CAVOLINIDiE (= HyaMdce).

The Ily.alajas have a calcareous, sj-mmetrical shell,

which is sometimes straight, at others curved ; some-
times globular, and at others needle-shaped. The
animals have two united fins, without any posterior foot-

like appendage between them. It is by means of these

fins that the animals swim through the water; and it

has been observed that when they are touched, they

retract them and fall to the bottom of the vessel in

which they were detained as captives.

The family consists of five distinct genera :

—

1. IIyal.ea (= Cavolina), with a globular trans-

lucent shell. Represented on Plate 11, fig. 28 [Ihjidcca

tridentala).

2. DiACRlA, with an elongated triangular shell.

3. Cleodoua (=Clio), with an elongate, pyra-

midal, hyaline, three-sided shell.

4. Palantium, with a triangular, depressed, trans-

versely-waved shell; and

5. Stvliola (= Ci£i-.si;i.s), with a slender, elongate,

conical shell of a subcylindrical form.

Fa-mily—TRIPTERIDiE (Cuvieriidw).

The Ciivieras have a glassy, transparent, cylindrical

shell, with a transversely ovate, simple aperture, and

(in the young) an acute apex, which, however, falls off

in the adult, and is separated from the anterior cavity

by a partition. The animal has an elongate, cylindrical
j

body, and has two large lateral wings or fins in front,

united below by two small lobes. The genus Cuvieria

(= Triptera) is the only one in the family, and contains

three recent species and one fossil.

Family—CYMBULIID^.

The Slipper Shells have a cartilaginous sort of shell,

shaped very like a slipper, pointed in form, and trun-

cated posteriorly. The animal is globular or ovate,

and has large, rounded fins connected ventrally by a
small intermediate lobe. This family contains four

])eculiar-looking, pelagic genera, of which the genus
Cymhidin is the type. The shell which incloses tho

animal is of a gelatino-cartilaginous nature, of an oblong

figure, and shaped very like a slipper. It contains four

species. " During the day," says Mr. Adams, " these

animals must occasionally descend a considerable depth,

one having been brought up attached to a thermometer
of a sounding line, during the voyage of H.M. ship

Samarancf, from one hundred and fifty fathoms in tho

South Atlantic."

Family—LIMACINID^.

The Liraaciuas have a small transparent, sinistral,

spiral shell, with the mouth angularly produced on tho

columella side, and closed by a distinct, spiral, vitreous

operculum. The animal has a spiral, sinistral bod)',

with fins attached to the sides of tho mouth and united

ventrally by a lobe which bears the operculum.
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Genus Limacina.—This is the ouly genus in the

family; the shell is subglobose, with a slightly raised

spire, the last whirl obscurely keeled, and the axis

umbilicated.

Ik AB.CTICA is the best known species, and is

extremely abundant in the North Sea, where it forms

an important article of food for the whale. It was well

known to some of our early arctic voyagers, and is

often mentioned by them. Peyrere, in his " Histoire

du Greenland," calls it, " a little black spider." Martens,

in his "Voyage into Spitzbergen and Greenland," calls

it the " snail slime fish," and tells us that they " swim
in great numbers in the sea, as numerous as the dust in

the sun," whilst Otho Fivbricius, in his "Fauna of

Greenland," gives us a full and very interesting descrii>

tion of it.

Order II.—GYMNOSOMATA (Siiell-less Pteropods).

These naked-bodied or Shell-less Pteropods are distin-

guished fp'jm the preceding order by their body being

destitute of a shell. It is composed of three families,

i.one of them containing more than a few species, and

very few of these being mucli known. No doubt many
more species will be discovered floating on the seas of

warm latitudes ; but at present the most interesting are

one or two found in our Northern Ocean.

Family—CLIONID^.

The Clioa have a fusiform body, furnished with two

fins, and a central foot-like appendage. Their head is

furnished with a series of conical prominences on each

side, which probably represent rudimentary tentacles;

they are retractile, and furnished with numerous micro-

scopic suckers.

The Genus Clio (=CT!bn«)is the bestknowuof the

fimily, as one of the species belonging to it is a native

of our arc'.io seas, and has been frequently observed in

its native haunts i)y our arctic voyagers.

THE CLIO BOEEAIIS is a small, gelatinous, pellucid

creature of a pale blue colour, with a scarlet mouth and

extremity. Dr. Scoresby says that it occurs in vast

numbers in some situ.ations near Spitzbergen. Phipps

remarks—" Our fishermen call them by the name of

' Whale-food,' and are of the same opinion with Mar-
tens, who says they are the chief food of the whalebone-

whale." Martens, in his " Voyage into Spitzbergen,"

tells us that they are called the " Sea May-fhe." " I am
of opinion," he says, " that the birds feed upon them.

because the lumhs, pigeon-divers, and 2'nt'ret divers are

plentifully seen in those places where these fisli or sea-

insects are seen."

Family—PNEUMODERMIDiE.

The Pneumodermons have a fusiform body, and the

head is provided with arms furnished with pedicelled

suckers. The wings or fins are rounded, entire, with a

central foot-like appendage placed at the base of the

head. The gills are placed on the hinder part of the

body. There are four genera in this familj', each distin-

guished from the other chiefly by the gills.

Ti£E Genus Pneumodermon has them in the form

of a four-lobed leaf at the extremity of the body.

Spongiobranchia has them in the form of a pro-

minent spongy ring near the end of the body.

Tkichocyclus has them in the form of a ciliated

ring round the middle of the body, one round the

base of the head, and another on the hinder end of the

body.

Family—CYMODOCEID^.

The Cymodoceas have the body divided into two

parts, and are furnished with four wings or fins, the

two upper broad and rounded, the lower nearly linear.

The family contains one genus, Cymodocea, and this

genus only one species, C. diaphana—a diaiihanous,

translucent, little creature, with the scarlet viscera

shining through it. It is found in the Alantic Ocean.

Class IV.—CONCHIFERA (Bivalves).

The Bivalves come next to the Univalves in variety

and importance ; and though in the number of species

they are inferior, they exceed them in the number of

individuals. They are all aquatic, the greater propor-

tion being marine, and are widely diffused over the

globe, ranging from low water mark to a depth of more

than two hundred fiithoms. The animals have no dis-

tinct head—hence called by many naturalists Acepluda,

or headless—no tentacles,and (inbyfar the greater num-

ber at least) no eyes. The mouth is concealed between

the folds of their mantle ; it is situated near the front of

the base of the foot, and is provided laterally with two

pairs of elongate fleshy lips, forming lamellar ^wZ/m. It

possesses no teeth, and the creatures thus can only

seize upon such particles as the water floats within

their reach, or which are brought near the mouth by

the currents that are continually circulating within the

cavity of the mantle. These currents not only serve,

but supply wafer to the gills for aerating the blood

;

they are produced by the action of a number of cilia

that clothe the gills. The foot of the Bivalves has

some analogy with that organ in the Gasteropods, being

formed by the under part of the body, but is not so

well adapted for locomotion as in these latter molliisks.

Instead of forming a flattened disc as in them, it is

generally laterally compressed and keeled—(see fig.

228, Venus verrucosa)—though indeed there are many
exceptions to this rule. In the Oyster and Scallop
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(Peden), the foot is either very small or is nearly

wanting; in Nucula and some others it is deeply cleft,

and is capable of being expanded into a disc, like that

of the snails ; and in the burrowing species the foot is

strong and stout, and adapted for boring vertically into

the sand or mud.

The body of the Conchifers is entirely covered by a

twolobed mantle, which envelopes it as a book is in-

closed within its boards, and is protected on each side

by a shelly valve. It generally incloses a pair of gills

which are placed on the sides of the body, and are each

composed of two large membranous laminre which, when
examined by the microscope, appear to be a complete

network of bloodvessels fringed with vibratile cilia.

The water in which they live is filtered through these

gills, and thus whatever particles the current brings,

are collected on their surface and conveyed to the

mouth. The mantle which covers the body of the

animal is usually more or less united at its margins

;

sometimes being produced into long siphons or tubes

(fig. 228, Venus verrucosa), at others merely having two

holes (fig. 220, Anoclon anatinus) for the passage of

the current of water. The various modifications which

the end of the mantle assumes, aflord some of the best

characteristics for dividing the species into orders. The
mantle secretes the shell (which, as we have stated,

consists of two valves), and lines the interior, to which

it is attached by a pair of adductor muscles. The
valves are always placed one on each side of the animal,

and are united together on their dorsal edges by a liga-

ment of greater or less strength. Within this ligament,

in a cavity, there is placed an elastic cartilage; and the

two valves are articulated together by a hinge furnished

with interlocking teeth. The use of the ligament is to

keep the two valves together, whilst that of the carti-

lage is to keep them open without any exertion to the

animal while waiting for its prey, or moving from one

place to another by means of its foot. The valves are

shut, or brought together, by means of two muscles which

are attached to their internal surface, and are hence

called adductor muscles. In the greater number of

species these two muscles are quite distinct, one placed

near the anterior, the other near the posterior apertures,

whilst in others there is apparently only one ; the two

being so approximated, as to make it appear as if there

were only one. Lamarck and other conchologists

adopted this disposition of tliese muscles as characters

for the systematic ariangement of the bivalve shells;

but Cuvier and other later authors have preferred to

base their systems upon different characters altogether.

The majority of the bivalve mollusca are believed

to be moncecious or unisexual ; but as Dr. Johnston

observes, the exceptions are yearly increasing under

the dissections of the comparative anatomist, who has

proved several of them to be bisexual, "although the

distinction between the male and female does not appear

in any external character either of the animal or shell."

A few of the genera in this class are viviparous, the

ova being carried from the ovary to be deposited in

the interstices of the external plates of the gills, where

they are retained till the young are hatched and

arrive nearly to maturity, the ova remaining there in

some of the genera for several months after leaving

the ovaria.

SYSTEMATIC ARRANGEMENT OF CONCHIFERA.

The principal character adopted in the present arrange-

ment, that of Dr. Gray, is the structure of the mantle.

We have stated above that the margins of the mantle

are either produced into siphons, or that there are only

two holes in it, for the passage of the water to the gills

for aerating the blood. The species of this class have

Fig. 228.

Venus vemicosa.

in consequence been divided into two large groups or

sub-classes— I. Siphoiwphora, in which the mantle

leaves or lobes are connected, and produ'^ed into

two elongated siphons or tubes, through which the

water is admitted (fig. 228, Venus verrucosa). II.

Asiphonophora, in which the mantle lobes are mostly

free, or when united, are pierced with one or two holes,

Fig. 229.

Anodon anatinus.

instead of being produced into siphons, for the admission

of water (fig. 229, Anodon analinus).
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Sub-class L—SIPHOXOPHORA.

Tm3 {^reat group is divided into two orders—I.

Venekacla, iu wliicli the siphons are in general more

or less separate—II. Puoladacea, in which the siphons

are united.

Order I.—VENERACEA.

In tliis order tlie hinder margin of the mantle is fiir-

iiiahed with two more or less elongated siphons under

the posterior adductor muscle, which are to a greater

or less degree separated from each other, and provided

with a large fan-shaped muscle on each side, for the

purpose of retracting them into the shell when the

animal fears external danger. The gills are short, and

not produced into the canal of the siphon, and the foot

is generally lamellar or elongate.

Family—VENERID.E.

Tliis family, with which we begin, is a numerous

one, and is remarkable for the elegant forms and

varied colours of the shells of many of the species

which belong to it. The animals have a large, com-

pressed, tongue-shaped foot, by means of which they

crawl ; and short unequal siphons, united sometimes

for a considerable portion of their length. The shell

is regular, closed, or sometimes slightly gaping
;
gene-

rally free, seldom burrowing ; suborbicular in shape

or oblong. The hinge has usually three diverging

cardi[irtl teeth in each valve, and the hinder lateral

tooth, when present, is compressed, and forms a part

of the margin of the shell; the ligament is external,

marginal. The muscular impressions are smooth and

polished, and the pallial line is sinuated. The animals

of this family are all marine, free, and possess con-

siderahle locomotive powers ; a few only burrowing in,

or perforating rocks. They are found in all parts of

the world, though there is not much known of their

habits. Some of them, however, are eaten by man in

dillerent parts of the world, and are even esteemed a

delicacy. Their taste, we are told, is stronger than tliat

of oysters, and one must be habituated to it, to relish it.

The Venus shell appears to have been held in honour

by the ancients, and dedicated to the Goddess of Love.

The shells of the Veneridce show little organic structure,

and tlieir texture is very hard, approaching the por-

cellauous univalves in densit}', and in the absence of

almost any trace of animal matter. The species are

very numerous, upwards of five hundred and fifty being

indicated or described in M. Deshayes' Catalogue of

the VcncridcB in the British Museum. They differ

amongst themselves considerably in form, number, and

structure of the teeth, the shape of the paUial impres-

sion, &c., so that for convenience sake they have been

formed into no fewer than sixteen genera. We will

only mention a few.

Gr.Nus Artkmis.—This genus has an orbicular,

compressed shell, deeply luniilate under the beaks, and

the hinge is provided with three teeth in each valve.

The sinus of the pallial impression is deep, oblique,

kiangular, and sharp-pointed. The surface of the

valves is usually concentrically grooved, and of a pale,

or even white colour.

Genus CYTiiEitEA {Meretrix).—This genus has a

very solid, smooth, veritricose shell, of a more or less

transversely oblong, or ovate form, with three cardinal

teeth in the hinge in each valve, and a small conical

anterior tooth beneath the nearly obsolete lunule. The
hinder lateral tooth is always lightly crenulated or

striated, and the sinus of the pallial impression is

moderate, and angular posteriorly. The surface of the

valves is generally smooth and shining, and covered

with a fulvous epidermis.

Genu.s Cuneus (il/cTOe).—This genus is remarkable

for the compressed, ovate-trigonal shell, having the area

of the lunule deeply excavated, and the margins of the

shell regularly toothed.

Genus Trigona.—This genus has a triangular,

wedge-shaped shell, w'ith very prominent beaks, and

an indistinct lunule. The hinge is provided with three

and sometimes four cardinal teeth, and a small anterior

one. The hinder lateral tooth is torn and diWded; tlie

internal margin of the valves is entire, and the pallial

sinus rounded, short, and horizontal. The shells are

usually thin and gibbous, and are frequently covered

with a glassy-looking epidermis.

Genus Dione.—This genus, as represented in Plate

10, fig. 1, by Dione Chioxe, has an ovate, transverse,

inequilateral shell, with the interior margins of the

valves often thickened. The hinge has three cardinal

teeth in each valve, and a small anterior tooth under

the lunule. Tlie hinder lateral tooth is simple, neither

torn nor striated ; and the pallial sinus is wide, deep,

and somewhat ovate. The shells are often inflated,

and their surface is either smoath, suloated, striated, or

lamellar.

Genus Cihce.—This genus has an ovate, somewhat

triangular, solid shell, depressed at the beaks. Tlie

hinge has three cardinal teeth in each valve, and there

is scarcely an}' trace of a pallial sinus. The external

surface of the valves is smooth, or concentrically striated

or grooved.

Genus Venus.—This genus, as now restricted, has

a thick, turgid, ovate shell, with a prominent ligament,

a distinct lunule, and a small, often oblique pallial

sinus. The hinge is thick, and possesses three teeth

in each valve, wdiioh are divaricate, and sometimes

bifid. The surface of the shell in this gemis is either

warty, or ornaraenlod with concentric ribs or stria; or

lamulla?, or thc-y are decussated by longitudinal furrows.

Genus Mekcenaria.—This genus has a triangu-
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larly lieart-shapeil ventricose shell, with three com-
pressed, erect teeth in the hinge in each valve. The
margins of the shell, internally, are finely crenulate,

and the pallial sinus is short, narrow, triangular. There

are only four species described, all from the American

Eoas. The hinder margin of the inner surface of each

valve of one species {Af. violacea) is of a fine deep violet

colour ; and, as already mentioned, it is this shell which

the Red Men in America regard with so much interest

and use as trampiim.

Genus Chione.—This genus has an ovately triangu-

lar, somewhat thickened shell, with the margins finely

crenulated. Tlie hinge is solid and provided with three

teeth in the right, and two in the left valve. The
external ligament is narrow, and the pallial sinus is

nearly obsolete or very short and triangular. The sur-

face of the shell in this genus, which varies a good deal

in form, is lamellated, cancellated, smooth, or trans-

versely striated.

Genus Tapes.—This genus consists of oblong shells,

with the hinder end the longest, the margins eraooth,

and the hinge provided with three compressed, slightly

diverging cardinal teeth in each valve, two of which

are usually bifid. The pallial sinus is deep and rounded.

The foot of the animal in this genus occasionally spins

a byssus, by which it secures itself when it is in danger

of being carried away. " The Tapes puUastra, which

is usually free— for I have often found it so, and never

moored, if placed in a situation where it would be liable

to be carried away by the current—averts the fatal wreck

by attaching itself by some filaments to the shingle or

stones around it."

—

Johnston.

Genus Venerupis, or the Venus of the Uoch.—
This genus has an oblong shell, gaping a little pos-

teriorly, and a hinge with three small teeth in each

valve, one of them being bifid. The pallial sinus is

moderately deep and angular, and the surface of the

shell is radiately striated and ornamented with con-

centric lamelloe. The species are generally found in

crevices of rocks, and are said to possess the power of

perforating the limestone or challi, &c., in which they

are lodged. Mr. Rang admits this power, and says that

when they have reached their adult state they cannot

get out of the cavities they have made, " the aperture of

the excavation being too small to admit of their egress,"

Jlr. Sowerby, however, thinks that the cavities in

which these shells live " are rather the natural conse-

quence of the action of the sea-water in conjunction

with some of the excretions of the animal upon the

chalk or limestone, than of any power of the animals

themselves to pierce independently of such action."

Sowerby, however, here confuses the two genera Tapes

and Venerupis, while Rang strictly confines the genus

Venerupis to those species which really do bore.

Several other genera belong to this family ; but as the

species in each are few, we must pass them over and

proceed to the next.

Family—CYPRIXID^.

This family consists of substantial, thick shells,

invested with a strongly developed epidermis. They
are ovate-cordate, with prominent incurved beaks, no

Vnl. IT.

lunule, and smooth margins. The hinge is furnished

with three cardinal teeth, and one lateral tooth in each

valve. The ligament is external, thick, elongated

;

and the pallial line is simple.

Genus Cyprina.—Tliis genus is the only one known,
and there is only one species in the genus. The C.

islanelica is one of the largest of our British shells, and,

besides, is common to European and North American
seas. It ranges, indeed, from Greenland and the United

States to the Icy sea. It is said to be carnivorous in its

habits, and Dr. Johnston tells us that it often swallows

the bait of the fishermen. He found in the stomach of

an individual the indigested remains of a large green

Nereis.

Family—GLAUCONOMID^.

This family is by many authors placed amongst the

VeneridcB.

Genus Glauconome.—This is the only one. In it

the shell is oblong-oval, thin, and covered with a hard,

olive-green epidermis extending beyond the edge of the

valve. The hinge is narrow, and furnished with three

cardinal teeth in each valve, one of which is bilid. The
ligament is external, marginal, and the pallial sinus is

very deep and angular. The species of this genus are

all natives of the mouths of rivers, even where the

water is partially fresh. They appear to be exclusively

confined to the Philippine Islands and Indian seas. They
live buried in the sandy mud of the estuaries, and

appear to be very similar in their habits of life to the

Sulcus or Razor-fish.

Family—PETRICOLID^.

The Petricolas have an ovate-elongated, thin, tumid,

gaping, often irregular shell, which is usually white, or

covered with a thin, hard epidermis. Tlie hinge is

narrow, and has two cardinal teeth in each valve,

which are bent up as if coming from the inner surface

of the shell under the umbo. The pallial sinus is deep

and rounded. The species of this family are generally

found burrowing in limestone and coral rocks, and

stones, or in mud; and appear to be most numerous in

Western America.

Family—CYRENID^ (= CorhkuMas.—Gr&y).

The Cj'renas have a rather tumid, suborbicular shell

covered with a hard, brittle, often polished epidermis

and a hinge composed of two or three, sometimef

diverging, cardinal teeth in each valve, and two com-

pressed lateral teeth, which in some cases are trans-

versely striated. The shell is solid, the beaks oftcr

eroded, and the surface of the valves is concentrically

furro%ved or striated. The pallial line is only slightly

sinuatcd. This family consists of fresh-water shells

and is numerous in species. The genera are Corbicula,

Batissa, and Cyrena.

Family—CYCLADID>^.

The Cyclases have been separated from the Cyrenicla

because the animals slightly differ. The shell is Ihiii,

2 Z
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ventricose, smooth, or concentrically striaterl. Tlie

liingo ia narrow, and has in most cases two short mode-

lately diverging cardinal teeth in each valve, and two

elongate, smooth, compressed, lateral teeth in one

valve, and one in the other. The species are all small,

and are for the most part natives of cool climates.

They inhabit fresh-water lakes, ponds, streams, and
ditches, and are generally found buried in the mnd.
The British species which have been observed are ovovi-

viparoua, the fry being hatched in the internal branchiae.

They breed readily in conlineinent, and often exhibit

when young considerable activity, climbing about sub-

merged plants, and often suspending themselves by
byssal threads.

FAMii-Y-TELLINIDiE.

The Tellons are numerous, often remarkable for

elegance of form, delicacy of sculpture, and beauty of

colour. Many of them are thin, fragile, and com-
pressed; and though a strong general resemblance njay

be observed to exist throughout the fiimily, yet many
modilications of form, and considerable differences in

the structure of the hinge occur, so as to compel
their separation into a number of distinct genera. The
animals, however, are strikingly similar, and are parti-

cularly noticeable for having the siphons very long
and slender, and the foot bent so as to form a sort of

elbow. The shell is alwa^'s free, compressed, and
regular; the hinge is never furnished with more than
two cardhial teeth; and the lateral teeth are either one
in each valve or are obsolete. Tlie ligament in some
is external, in others internal, and the pallial sinus is

usually very large. Though the shells are often painted
•with glowing hues, yet the animals are said to be almost
always white and colouriess. One or two, as Tellina

Gari, are used as food; and in India this latter species

forms a favourite dish called bacassan, which old

Rumphius extols as " the most grateful of all kinds of

food."

Gi;nus Tellixa.—This genns, as now restricted,

has an ovate shell, oblong, or rounded posteriorly, and
peculiarly marked with a fold or sinuosity on the
hinder side. The species vary much, however, in

form and appearance ; some are elongate transversely

(see Plate 10, fig. 2, TelUm radiata); others are
oval and rough externally ; others, again, are nearly
orbicular; one or two have one valve flat; while both
valves in others are remarkably deep. In sculpture

they are equally various ; some have one valve striated,

the other plain ; others have the external surface very
rough

;
others, again, quite smooth. The hinge teeth

are compressed; the ligament external, prominent ; and
the pallial sinus very wide and deep. The Tellens live

in sand or sandy rauil, buried beneath the surface; the

majnrity at low water-mark, though some occur at

considerable depths. " The animals have the power of

1 'aping from the surface by means of their muscular
foLt" {Adams); and no doubt this power is increased
by the elbow- shaped bend in that organ.

n ENus PsAMMOBiA.—This genus (some of the species

ofwliichare known by the name of the " Setting Suns")
have an oblong, compressed shell, slightly gaping at

both extremities, and more or less angular at the hinder

side. The ligament is external, prominent ; the hinge

provided with two teeth or a single bifid tooth in one

valve, and only one in tlie other ; and the pallial sinus

is deep. Externally, they are either smooth or radiately

striated, and the internal margin is finely crcnulate.

Genus Sanguinolaria.—This genus has an cqui-

valve, oval, compressed shell, attenuated at the hinder

end, and gaping a little at both extremities. The

ligament, which is external, is very conspicuous on a

prominent thickening of the hinge margin, and the

pallial sinus is very deep.

Genus Semele (^^^Amjihidrsmn).—This genus has

a rounded, snbequilateral shell, with the beaks turned

forwards. The hinge is provided with a shoit external

ligament, a long, oblique internal cartilage, and the

teeth are two cardinal in each valve, and distinct, elon-

gated lateral teeth in the right valve.

Genus Donax or Wedrje-shell.—This genus has a

strong, more or less wedge-shaped shell, the hinder side

being much shorter than the anterior, or as it were,

truncated. The ligament is short, external, the hinge

furnished with two cardinal teeth in each valve, and

one or two lateral teeth, and the pallial sinus is wide

and deep. The external surface is smooth, radiately

striated or decussated, and covered with an epidermis.

The inner margin is generally crenulated. When the

animal moves, it does so by a succession of short leaps,

and this peculiar mode of progression has been well

described by Dr. .Johnston as observed in the common
Donax truncidus of our own shores. " '\\'hcn it is about

to make a spring," says the Doctor, " it firstly, by appro-

priate motions of the foot, puts the shell on the point or

summit, as if aware that this is the position the most

favourable of any to avoid tlie resistance which the

sand opposes to tlie motion. It then stretches out the

leg as far as possible, makes it embrace a portion of the

shell, and, by a sudden movement similar to that of a

spring let loose, it strikes the earth with its foot and

effects the leap."

Genus Ipiiigenia {=Capsa).—This genus has a

nearly equilateral, transverse, smooth shell, covered

with a thin, olivaceous epidermis. The hinge is pro-

vided with two cardinal teeth in the right valve, and

one cardinal and two nearly obsolete lateral teeth in

the left valve. There are only a few species known,

and these are found in estuaries in Brazil, Central

America, and Senegal. They bury themselves at a

small depth in the sand, where they are said to lie with

the posterior part upwards, to facilitate the influx of the

water for respiration.

Genus Galatiiea.—This genus has a remarkably

thick, trigonal, wedge-shaped, smooth shell, covered

with a smooth, olive epidermis. The umbo is generally

eroded; the short, external ligament is prominent and
turned, and the hinge is thick and furnished with two
large thick cardinal teeth in one valve and one in tlie

other, and two indistinct lateral teeth. When young,

the teeth are like those of the preceding genus, Iphi-

gcvi'a, but as the shell enlarges in size and increases in

thickness, the teeth increase in size and become sub-

divided into separate lobes. Two species are known,

both inhabitants of the sandy flats of the Nile and the
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rival's of Western Africa, as high as twenty miles from

the sea.

Genus Scrobicui.aria.—This genus, forming the

tyiie of a small family Scruhiculariida;, has an oval,

thin, compressed shell, and the cartilage is internal, and

eituated ia a shallow, triangular pit. The species of

tihell upon which the genus is founded, is a native of

our own shores, and is found living buried vertically

live or six inches deep. The most remarkable circum-

stance iu the history of this shell, perhaps, is the num-
ber of names by which it has been described.

Family—MACTRID^.

The Mactras have an equivalve, trigonal shell, which

in some is close and in others slightly gaping, and in all,

covered with a thick epidermis. Tlie hinge is furnished

with two diverging cardinal teeth in each valve, the

central one being laminar and folded, and usually with

an anterior and postf^rior lateral tooth, those of left

valve being single, and those of right double. The
cartilage is internal, and is jilaced in a deep triangular

pit behind the cardinal teeth. The pallial sinus is

short and rounded.

The true Mactras {Maclrinai) have a more or

loss trigonal shell, nearly closed behind. The anterior

hinge tooth is bifid or triangular, and the lateral teeth

are distinct, well developed, and laminar. They inhabit

sandy coasts at various depths, though the majority, and

especially the larger kinds, are littoral. The animals

are active and powerful for their size, and live buried

in the sand at a small depth beneath its surface. " The
foot can be stretched out considerably, and moved about

like a finger; it is also used for leaping."—

(

Woodward.)

The British species afford food to the star-fishes and

whelks, and Mr. Alder informs us that one species,

Maclra siihtruncata, a common one in the island of

Arran, is collected by the natives to feed their pigs

with. There are several genera in the Muctrinie,

oliaracterized chiefly by the position of the ligament.

These genera are Mactra, Schisodimiia, S^iisula, Muli-

nin, and Gnathodon. The family is represented in

Plate 10, fig. 3, by a British species, 3/ac<ra atultorum.

Genus Gnathodon.—This genus has an oval, ven-

tricose, thick and smooth shell, with eroded beaks and

an olive epidermis. The hinge is furnished with two

cardinal teeth in one valve, and one in the other, and

the lateral teeth are doubled in the right valve, elon •

gated and striated transversely. The ligament is

internal and placed iu the upper edge of the deep, cen-

tr.d cartilage pit.

GNATHODON CUNEATUS— perhaps the only species

of the genus— is a native of New Orleans, and was

formerly eaten by the Indians. It lives in vast num-
bers in the extensive flats below Mobile, burrowing

three or four inches beneath the surface of the sand, in

which numerous depressions indicate where they are

to be found. The water there is only brackish, though

there is a tide of three feet. Banks of dead shells, three

or four feet thick, are found twenty miles inland, and

Mobile is built on one of these banks. " A deposit

composed entirely of two existing shells in a subfossil

state, the Cyrena Carolinensis, and more especially the

Rtiiifjia cyrenoides of Des Moulins {^Giialhodon

ctiiiedtus), extends along the whole shore of the Gulf

of Mexico from Pensacola to Franklin in Louisiana,

bends round Mobile bay. Lake Pontchartrain, and

ranges across the delta of the Mississippi immediately

above its marshes, a total distance of nearly three hun-

dred miles, and probably ranch further ! It is remark-

able that the shells occur in beds with scarcely any

admixture of sand or earth, and they are consequently

found extremely useful in repairing roads and paving

the streets of the city. They are dug from the surface

of the soil, both on the main shore and the islands of

the bay. These deposits border the bays of the Gulf

of Mexico, between Mobile and New Orleans, and they

occur in the vicinity of Franklin, Louisiana. The
Ohandcleur Isles, between Mobile bay and the delta of

the Mississippi, consist of deposits of these shells covered

by a fertile soil." {Johnston—Report of British Associa-

tion.) The road from New Orleans to Lake Pontchar-

train (six miles) is made of Gnathodon shells procured

from the east end of the lake, where there is a mound
of them a mile long, fifteen feet high, and twenty to

sixty yards wide. In some places it is twenty feet above

the level of the lake.

—

[Lyrll, in Woodward.)

The Lutrarias or " Otter shells" {Liilrariince)

have oblong or elongate shells, gnping at both ends

and covered with an epidermis. The plate on which

the cartilage is fixed is prominent, and has one or two

small teeth iu front of it in each valve. The lateral

teeth are very small, rudimentary, often obsolete. The
pallial sinus is deep, horizontal. The Otter shells are

found in various parts of the world. They live habi-

tually buried in the mud, fixed in a vertical position,

and are principally met with in estuaries, at dei)ll]s

varying from low water to twenty fathoms. Several

genera have been found in this group.

Family—PAPHIID^.

This family, composed of the genera, Paphia, Meso-

desma, DonaciUa, and Ana2)a,\iave an equivalve, closed

shell, with the cartilage in an internal pit, and with a

simple compressed cardinal tooth and a rudimentary

process in the place of the second tooth. The form of

the shell is various. The Paphias are ovate, somewhat

trigonal, truncated behind, and slightly keeled. The

Mcsodcsinas are transversely ovate shells, with the hinge

in the miildle. The Donacilhe are wedge-shaped shells,

with the hinge at one end. These shells live in sands

in New Zealand and other parts of the world, and some-

times are found in estuaries.

Genus Glossus (;=/«oc((;-rf«(), the "Heart Cockle."

—This genus, forming the type of a small (iimily,

Glossidat, has a peculiar heart-sliaped shell, whence its

English name. It is ventricoso, equivalve, smooth or

fuiTowed externally, with prominent contorted beaks,

and a hinge consisting of two very oblique cardinal and

two lateral teeth in each valve, the anterior being some-

times obsolete. The ligament is external, and there is

no pallial sinus. Mr. Bulwer, who had an opportunity

of watching our British species, Glossus cor, alive,

tells us that on being placed in a vessel of sea-water, the

valves of the shell gradually opened; the feelers or
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ciliated fringe of tlie upper orifice of the mantle moved
slowly, as if in search of auimalcula. Having remained

in this position about ten minutes, water was ejected

with considerable force from the lower orifice, which
till now had remained motionless. The expulsion of

the water appeared to be effected by a sudden contrac-

tion of the muscles, because tliis was never done without

tiie valves nearly closing at the same time. After a few

seconds the valves gradually returned to their open
position, and remained quiescent as before, till the water

was again ejected with a jerk. The Heart Cockle

burrows in sand, forcing its way by means of its sharp

pointed, triangular foot, leaving only the siphonal

openings exposed. Only five species are known, one of

whicli is an inliabitaut of the British seas and the

Mediterranean, and the others are natives of China

ajid the Philippine islands.

Family—CHAMID^.

Tlie Chanias have an inequivalve, iiTegular shell,

ailhering to other substances, as rocks, shells, and corals,

by the outer surface of one of the valves, usually the

left one. The beaks are recurved, unequal, and the

hinge is composed of two teeth in one valve, and a

single large tooth in the other. The valves externally

are generally foliaceous, and vary very much in form

and colour. Their shape is usually determined by the

body to which they are fixed. The species are almost

all from tropical seas, and they especially affect coral

reefs. The genus is represented in Plate 10, fig. 4, by
Chama luzanis.

Family—ANATINIDiE.

The Lantern-shells have usually a thin, brittle, oblong,

often inequivalve shell, gaping at the hinder extremity,

with a nacreous interior, and generally a granular or

6[>inulose exterior. The hinge is obscurely toothed, the

cardinal teeth being rudimentary ; the ligament is ex-

ternal, thin, and the cartilage is internal, placed in a

pit in each valve, and furnished with a peculiar shelly

hinge-piece or ossicle, which is placed before it, or

sometimes so as to cover the whole of its surface.

The family contains several genera.

Genus Anatina or Laternula.—This genus, the

Lantern- shell, has a ventricose, thin and translucent

shell, of an oblong form, gaping and attenuated at

the hinder extremity. The beaks, which are directed

backwards, are fissured or slit externally, and are suf)-

ported internally by an oblique plate. The cartilage

pit in this genus is placed on a projecting spoon-shaped

process, which is furnished in front with a transverse,

linear ossicle. The external surface of the valves is

hispid, or roughened with calcareous points.

Genus Thracia.—This genus has the cartilage

placed on a thick, not prominent, callous process on

the hinge margin, and has a cresceutic ossicle. Some
of the species are found in crevices of rocks, and in the

burrows of Saxicava, and have in consequence been

sometimes mistaken for boring shells.

Genus Cua.mostrea. — This genus has a shell

varying considerably in form and appearance from

the typical species of Anatinidce, but has the internal

cartilage and ossicle peculiar to the family. The shell

is inequivalve, like that of the Chama, solid, and attached

by the anterior side of the deep and strongly-keeled

right valve. The left valve is flat, and has a conical

tooth in front of the cartilage, which is furnished with

an oblong, curved ossicle, not unlike the human clavicle.

As yet only one species is known ; it is a native of the

seas of Australia.

Family-MUTELID^ (= Iridmdce).

Notwithstanding the fluviatile habitat, and Unio-Wke

general appearance of the shells of this family, they

come into this sub-order, as we find the animal having

the mantle lobes united and produced into two separate

siphons. The shells are solid, oblong, equivalve, pearly

within, and externally covered with a hard polished

epidermis. The hinge is large, linear, and either

toothed or toothless. The species of this family are all

natives of fresh water, and are found either in Africa or

South America.

Genus Mutela {^Irklinn).—This genus has an in-

equilateral, transverse shell, with the hinge margin

smooth, without teeth, and attenuated towards the

beaks, which are small, recurved, and nearly straight.

The species of Mutela are natives of the rivers of

Africa. One is found in the Nile [M. exotica), and

the valves are used by the natives of Egypt as spoons

in measuring oil, butter, and dilVerent kinds of pro-

visions.

Genus Pleiodon.— This genus (represented in

Plate 10, fig. 5, by Pleiodon ovatum), has an ovate,

strong, and convex shell, with the hinge margin slightly

arched, which, becoming broader at its extremities, is

furnished witli a series of large, irregular teeth, or

tubercular crenations. The outer surface of the valves

is covered with a dark, olive epidermis, and the interior

is brilliantly lighted up with an iridescent silvery nacre

generally tinged with pink. The two or three known

species are all from Africa.

The other genera are Leila, Castai.ia, and Hyuia,

the species of which are all natives of the fresh waters

of South America.

Family—CARDHD^.

The Cockles have a regular, equivalve, usually in-

flated, and more or less heart-shaped shell, generally

ornamented with radiating ribs and furrows. The
margins interiorly are crenulated ; the ligament is ex-

ternal, short, and prominent, and the hinge is composed

of two oblique cardinal teeth, and two elongate, lamellar

laterals in each valve. The pallial line is simple, or

slightly sinuated behind. The animals have the foot

angularly bent behind, enabling them to make leaps,

prodigious in proportion to their size—the Cardium
nori-eijicimi being said to be able to effect such junjps

as to spring out of the vessel in which it is held in

captivity. The species of this family are very numer-

ous, upwards of two hundred having been described

;

and are distributed over the whole world, from north

to south, from east to west, and range from the sea-
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shore to one hundred and forty fathoms. They are

gregarious in their habits, living ou sands and sandy

mud, in which they lie buried, often in prodigious num-
bers. Several are used as food, but none to the same

extent as the common coclile, Curdlum eJule, of our

own shores. This moUusk is in season from autumn
to spring, and great numbers are consumed in all our

coastward towns and villages. It is cue of the most

savoury of its class, and is said to be by many prefen-ed

even to the oyster. " It is equally good, raw and

cooked, dressed either by roasting or boiling, and gives

a delicious flavour to fisli sauce. Cockles also are often

pickled."^(For6es and Hanley.) " The Cockle-beds

at the mouth of the Tecs have long afforded employ-

ment to the poor of the neighbouring district. Besides

the home consumption, it is computed that £300 is

annually gained in Greatham by this occupation."

—

(Stirtccs in Johnston.) la the Western islands and

Higlilands of Scotland this shell-fish frequently furnishes

a valuable article of food. Dr. Macculloch, in his

' History of the Highlands and Western Islands," says,

" Where the river meets the sea at Tongue, there is a

considerable ebb, and the long sand banks are produc-

tive of cockles in an abundance which is almost unex-

ampled." In 1824, a year of great scarcity, these banks

presented every day at low water a singular spectacle,

" being crowded with men, women, and children, who
were busily employed in digging for these shell-fish

as long as the tide permitted. It was not unusual

also to see thirty or forty horses from the surrounding

country, which had been brought down for the purpose

of carrying away loads of them to distances of many
miles. This was a well-known year of scarcity; and,

without this resource, I believe it is not too much to

say that many individuals must have died of want."

Lieutenant Thomas gives a similar account in the year

1852. In Sanda, among the Orkney Isles, during the

late failure of the potato crop, he says, many of the

poorer people subsisted almost entirely on cockles.

—

{Forhcs and Hanley.) Immense quantities of the com-

mon cockle are daily brought to London, and sold,

along with periwinkles and whelks, in the shops and

streets. In Torbay the natives use as food the two

larger species of cockles, the Cardium aculeatum and

rusticum. These two species abound on the Paignton

sands in the neighbourhood of that sea-port ; and at

low spring tides they may be observed, showing their

fringed siphons just above the surfiice. The cottagers

know them by the name of red noses, and gather them
in large quantities. After cleansing them a few hours

in cold spring-water, they fry the fish in a batter made
uf crumbs of bread, and this allords a savoury and suf-

ficiently wholesome dish.

—

(Turton.) Where cockles

are very abmidant, the shells are used to burn into

lime. John Kay, as far back as 16G2, h.'s recorded

the fact of his seeing the pcojile on the Welsh coast

burning cockle-shells to make lime, which he moreover

asserted to be excellent. The genera are Cardium,

Bucardium, Cerastes, Aphrodita, and Cardlssa. The
species of this latter genus are known by the name
of the Ileart-cockle, and characterized by being of a

depressed heart shape with the valves prominently

keeled, the posterior slope flat, and the external surface

often brilliantly coloured. The family is represented

in Plate 10, fig. C, by Cardium hians.

Family—LEDID^.

Tliough the shells of this family have been hitherto

placed along with Nucida in the fiunily ArcidiB, yet as

they have the mantle lobes freely open, but produced
posteriorly into two siplional tubes, they are now made
to lake their jjlace in the si\h-c\d.%s Sipkonopliora. The
shells of this family are cquivalve, oblong in shape, ajid

of a pearly lustre within. The hinge consists of a series

of small comb-like teeth on each side of the cartilage

pit; or as some describe them, the teeth are two in

number, elongate, nearly parallel with the hinge margin,

each divided into numerous transverse hook-like plates.

The genera into which the family is divided are Yuldia,

Leda, and Ctenoconcha. The family is represented in

Plate 10, fig. 7, by Yoldia lanceolata.

Family—MODIOLARCID^E.

This family, consisting of the single gemis htodio-

larca, have an equivalve, thin, fragile, ventrioose shell,

of an ovate or trapezoidal form, with prominent, con-

tiguous beaks, placed anteriorly. The hinge has two
small, oblique teeth in the right valve which receive

two corresponding ones of the left. There are only

two or three species known, and these are chiefly found

attached by a byssus to floating sea-weed in several

parts of the southern ocean, as at the Falkland and off

Kerguelen Islands.

Family—DREISSENID.^.

This I'amily consisting, like the last, of only one genus,

Dreissena, resembles closely in external appearance

the shell of the Mussels, Sfijtili, and has hitherto been

generally arranged along with them. The presence,

however, of two distinct siphons, one of which is very

small, and the other prolonged into a tube, necessitates

the separation of this genus from the Mytilidce. The
animals possess an elongate, slender, strap-shaped foot,

which secretes a byssus, and thus adapts tliem for

anchoring themselves, instead of leaping or crawling.

The shell is equivalve, very inequilateral, of a triangular

shape, and obtusely keeled. The beaks are terminal,

like those of the Mussels, and are furnished internally

with a transverse shelf or septum. The hinge is tooth-

less, and the cartilage external, marginal. Dr. Carpenter

has shown that the structure of the shell, as shown by

the microscope, is very ditl'erent from that of the Mytili,

the internal layer being com]iosed of large prismatic

cells. The species are inhabitants of fresh water, are

gregarious in their habits, ami attach themselves to other

shells, stones, and floating timber, by means of Iheir

byssus.

DREISSENA POLYMORPHA.—The species upon which

the genus was founded has lately become naturalized

in this country, and the history of its introduction, as

given by Professor Forbes, is curious. Originally a

native of the rivers round the Black Sea, it has gradually

extended its range all over Europe. Capable of enduring
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Bait water fur a time, it has probably been carried across

seas attached to the bottoms of ships, and in this manner
it appears to have reached England, and has become

BO common in our canals as to be much more abundant

than many of our indigenous mollusks. James de

Carle Sowerby first described it as British. This was
in 1824, and he stated that it was found in abundance

attached to shells and timber in the Commercial Docks,

and that the animal was used as bait for perch. Mr.

Stark found it in the Union Canal, near Edinburgh, in

1834; and the Rev. J. Berkely observed it in the river

Nen in 1836, though he believed it had been introduced

from Wisbeach, on timber, in 1828. Thus it would

appear to have found its way into Britain at several

points, and is now common in many parts of the country;

in London it has been found in large quantities in iron

water pipes, encrusted with a ferruginous deposit. On
the Continent it is found in the Wolga, Danube, Elbe,

and many of the rivers of Germany and Belgium.

Passing over the genus Galeomma, we come to the

Clam Shells.

Family—TRIDACNID^.

Tlie Clam Shells are solid, opaque, white shells,

regularly equivalve, truncate anteriorly. The valves

are strongly ribbed externally, and the margins dentate

internally. The ligament is external, and the hinge is

furnished with very oblique, interlocking teeth. The
Clam Shells are the giants among the Bivalves, and

live attached by their byssus to rocks, shells, and corals.

"They also have the faculty of forming holes in the

surface of tlie shell or coral to which they may happen

to he fixed."

—

[Gray.)

Genus Tridacna.—This genus has a massive

trigonal shell, ornamented with radiating ribs and

imbricating foliations. The valves have a wide gape

close to the beak in front, occupying nearly the whole

anterior side, for the passage of the large byssus. Tlie

hinge is composed of a single cardinal, compressed.

tooth in each valve, two posterior lateral teeth in one,

and a single one in the other.

THE GIANT CLAM SHELL [Tridacna gifjas) is very

large, with great imbricated squamous ribs. Its size and

weight, combined with the beautiful marble-like appear-

ance of its interior, have always caused it to be sought

after as an ornament for grotto work or for garden

fountains; and, indeed, as Mr. Broderip remarks, the

valve of a large individual forms a very picturesque

basin for catching the clear falling water, and transmit-

ting it through the deep interstices of its indented edge

to the reservoir below. In Roman Catholic countries,

the valves of the huge shell are sometimes used as

"benitiers," or vessels for containing holy water. A
pair, so used, may be seen in tlie church of Saint Sulpice,

in Paris; they weigh five hundred poun<ls, are more than

two feet across, and were presented to Francis I. by the

Republic of Venice. Specimens attain even larger dimen-

sions than these, and indeed are, without exception, the

largest shells known. The byssus is so large, and its

attachment to the rock so strong, that it is frequently

necessary to cut it with a hatchet, in order to remove

the shell. The animal is good eating, and some of our

earlier voyagers have mentioned it as furnishing their

sailors a wholesome meal. Captain Cook states that

they sometimes weigh upwards of twenty pounds; and,

as Mr. Broderip observes, "a fine well fed Indian giant

Tridacna would furnish forth a dish for a dozen." The
genus is figured in Plate 10, fig. 8, by Tridacna crocea.

Genus Hippoi'US, Horse-hoof shell, or Bear's-paw

Clam.—This genus has a transversely ovate shell of

moderate size, ribbed, and squamous externally. It is

readily distinguished from the preceding by its valves

being closed and flattened in front, and, in consequence,

having no aperture for a byssus, and by having only

two compressed cardinal teeth in each valve. The
only known species, //. mactdatus, is a handsome shell,

white, spotted with red or purple, and is found on the

coral reefs of the Indian Ocean. The shells are now
much used in the ornamental arts, for making into ink-

stands and other useful purposes.

Order II. PIIOLADACEA.

In this order the animals have in general a closed

mantle, with two more or less elongate siphonal tubes,

w^hich are almost always united. Tlie gills are pro-

duced behind into the inhalent or lower siphon; and

the foot is frequently more or less elongated and club-

shaped.

Family—PHOLADID^.

The Pholades have a thin, white, brittle, and exceed-

ingly hard shell, witli the valves united only by a very

thin ligament, gaping at both ends, and armed with

rasp-like imbrications in front. The shells are either

free or within a shelly tube. The hinge is without any

cartilage, and has no teeth, but is often strengthened

externally by accessory valves. The hinge plate is

reflexed over the beaks, and is furnished with a long,

curved muscular process beneath each. The pallial sinus

is very deep. The animal is symmetrical, club-shaped,

or worm-like; the mantle is closed in front, except the

orifice for the passage of the foot, which is club-shaped

and truncated ; and the siphons are large, elongated,

and united nearly to the ends. The Pholades are found

in most parts of the globe, and all (he members of the

tribe are borers into stone, clay, wood, or other sub-

stances. The species are numerous, are widely dis-

tributed, and they may even be said to be cosmopolitan.

The question how the boring mollusca excavate their

dwelling-places has been the subject of much discussion,

and is still in a great measure undecided amongst

Naturalists.

PllOLADINA.—The true Pholades have an elongated

cylindrical shell, with the anterior gape either open

or, in the adult, closed by a callous plate, and tlio

dorsal margin covered by accessory valves. The
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substance of the shell in the Phulades is hard, anil,

according to the observations of M. Necker, has a small

qnantily of a very hard mineral in its composition, called

arragonite. The front surface is rough, with rasp-like

imbrications. It is more than probable then, that

with this combination of favourable circumstances, the

method of boring of these animals is chiefly, at least,

mechanical. The Pholades do not appear to perforate

substances harder than themselves. Professor Owen
attributes part of the process, to the action of the

foot, which is sucker-like, and enables the animal to

fix itself to the substance which it wishes to perforate.

The softness of this body offers no obstacle, for " it

is certain," says the Professor, "that the perpetual

renewal of a softer substance will render it capable

of wearing away a harder one, subject to the friction of

a softer surface, and not like it susceptible of being

repaired." There lies the whole mystery, exclaims

Mr. Lewis; "the soft muscular disc is perpetually

renewed, and the hard limestone has no self-renovating

power; and thus, just as falling water wears away
granite bj' the incessant repetition of gentle blows, so

do these mollusks excavate rock or wood by the

incessant repetition of muscular friction." By many
naturalists, however, the rotatory action of the rasiiing

shell, which has been demonstrated, is considered suffi-

cient to produce the excavations; and an experiment,

as a sort of test, was made by M. Caillaiul, who imitated

as nearly as possible the conditions of the mollusk, and

produced a perforation in limestone, by carefullyrotating

the valves of a Pholas under water. The cavities made
by the Pholades, if carefully examined, show transverse

groovings, or circular striae, such as could only have

been produced by the rotatory action of the valves. The
family is represented in Plate 10, fig. 9, by Pholas

ilactylus.

A remarkable property of the animals of the Pholades,

and which has long attracted notice, is their phospho-

rescence or himinousness in the dark. The light is

bhiish-white, and is stronger as the animal is lively,

fresh, and sui>plied with its fluids ; and more powerful

in summer, and at the period of propagation, than at

other times. Reaumur ascertained that the Pholades

secrete a fluid in considerable abundance, a kind of

mucus, which is thro\vn off into the surrounding wafer,

anil produces this luminous appearance. Some of the

species, especially a West Indian one {Pholan costata),

are used as an article of food, and regularly sold in the

markets of Ilavannah. In this country none are used

by man; but the comiuon piddock, Pholas dadylus

(Plate 10, fig. 9), is used at Salcomb in Devonshire as

a successful bait for fish.

This group consists of several genera, such as Pholas

(= Darnia), Dactylina, Xylophaga, Jouannetia, Pho-

ladidea, and Zirphaa.

Genus Xylophaga.—IMost of tlie species of these

genera perforate rocks ; but those belonging to this

genus are found living in floating timber. They bore

about an inch deep, and invariably across the grain of

the wood, which is always submerged ; the burrows are

oval, and lined with shell.

TERF.niNlNA.—The Ship-worms differ from the

Pholades in their shells being lodged at the inner extre-

mity of a burrow partly or entirely lined with shelly

matter. The shell is globular, open in front and

behind, and the valves are trilobate, concentrically

striated, and divided by a transverse furrow. The
hinge margin is reflexed in front, and the cavity under

tlie beaks, internally, is furnished with a long curved

muscular process. The animal is worm-like, and the

foot is formed like a sucker, and possesses a foliaceous

border. As there are no plates or accessory valves to

protect the dorsal margin, the animal, which always

lives in wood, continues to bore deeper and deeper, and

lines the holes as it proceeds with a shelly tube for its

protection. The siphons are very long, united nearly

to the end, with fringed orifices ; and about the place

where the two separate, they are provided with small

calcareous bodies, called palettes or styles, which close

the mouth of the tube. The species are not numerous.

The}' are found in the seas of almost every clime, hving

in wood, which they perforate, and which, when broken

up, may be caiTied floating about to immense distances.

The burrows which they thus form are usually tortuous,

and always in the direction of the grain of the wood,

unless the animal meets another Teredo, or a knot in

the timber. The way in which these worms accom-

plish their perforations is still the subject of dispute.

JI. Deshayes maintains that the Teredo bores by means

of a solvent—a special solvent secreted by the foot.

The animal adheres to the wood, he says, by the foot,

and by it macerates the surface and renders it friable.

Mr. Hancock, on the other hand, says that the exca-

vating instrument of Teredo is formed of the anterior

portion of the animal, in the surface of which are

imbedded siliceous particles which, penetrating the skin,

" give to it much the character of rasping paper." The

whole forms a rubbing surface, which being applied

closely to the bottom of the cavity l:>y the adhesion of

the foot, enables the animal to rub down and penetrate

the wood. According to Mr. Osier, however, and some

other naturalists, the Teredo, like the Pholas, works iLs

way into and through the wood by mechanical means;

the shell in it, as in the other, being the eflicient instru-

ment. However this may be, the devastation and

destruction produced by this worm is immense. The

damage formerly done to ships by its boring powers

was so notorious in the days of Linna;us that that

celebrated man termed it the " Calamitasnavium;" and

its English name of "Ship-worm" testifies to the

estimation in which it was held by our forefathers. It

is equally destructive to piers and bulwarks, and in the

years 1731 and 1732 it had made such inroads upon

the piles in Holland as to cause the greatest alarm.

The piles which support the banks of Zealand and

Fricsland were threatened with total destruction, so

that it was feared this worm would " reclaim from man

what he had with unexampled labour wrested from the

ocean."— (./o^jirfon.) A great many remedies have

been tried to prevent the attacks of the Ship-worm, but

the most effectual plan hitherto devised is that now

adopted of covering the timbers exposed to their assaults,

with short, broad-headed nails, " which in salt water

soon invests the whole with a strong coating of rust

impenetrable by their augers." Notwithstanding the

bad character they possess, these little worms are often
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of use. Tliey break down and destroy fragments of

wrecks and floating timber which might otherwise act

as dangerous impediments to navigation ; for wood when
entirely submerged, is almost indestructible under the

mere influence of water. Tlie celebrated engineer,

Mr. Brunei, told Sir David Brewster that his plan of

tunnelling the Thames was suggested to him by wit-

nessing the boring of a Teredo. The Ship-worms are

ovoviviparous animals, and are said to be of separate

sexes. At certain seasons it has been observed that the

female carries her eggs in the folds of her respiratory

organs, and that they are ejected from the siphonal

tube, after the milt of the male, floating in the water

has fecundated them.* The young swim freely about,

and are even able to float on the surface of the water.

Family—GASTROCH^NID^.

Tliis family is composed of species which are bur-

rowers in mud or stone. The shells are thin, gaping

in front, equivalve. The hinge is destitute of teeth,

and the valves are united by a narrow ligament ; they

have no accessory plates on the dorsal margin. The
animals live inclosed in calcareous tubes, or imbedded

in mud or stone. The valves of the shell are cither

free or cemented to the shelly tube. The tube itself

appears to be formed by the animal to protect its elon-

gated and partly naked body from tlie rouglmess of the

sand, or the rock, in the holes of which they reside.

Genus Aspergillum (= Penidlhis).—This genus,

the " Watering-pot," as it has been called, has the two

valves of its shell, which are oval and equivalve, im-

bedded in the lower part of the tube, the beaks alone

being visible externally. They are so small, and so

completel}' imbedded in the substance of the tube, that

they are generally overlooked, and the tube itself is the

part looked upon as the real shell. This shelly tube

is elongated, cylindrical, gradually becoming narrower

posteriori}', or at the siphonal end, at which extremity

it is open and sometimes ornamented with shelly expan-

sions, like ruflles. At the anterior end it is club-

shaped, and closed bj' a convex disc pierced with

numerous tubular holes (like the rose of a watering-

pot—hence the English name), with a fissure in the

centre, and a circular frill of tubes round the periphery.

Tlie species, which are not numerous, seven or eiglit

only having been described, are found imbedded in

sand and mud at low water, on the shores of tropical

countries; the closed disc with the tubular holes being

below the surface, and the simple or ruffled siphonal

extremity pirojecting about an inch above it. The
genus is represented in Plate 10, fig. 10, by A. Deles-

sertlannm.

Genus Ci.avagella (= Bnjopa).—This genus has

only one of the valves (the left one) of the shell im-

bedded in the shelly tube, the other being free. They
are oblong, flat, often irregular, and iuequivalve. Tlie

tube is cylindrical, varying in lengtli, but generally

much shorter than that of Aspergillum. It is open

* Note.—I\r. Qiiatrefages finds that a weak solution of
mercury thrown into the water destroys this milt, and con-
8'i-|ucutty prevents the fecundation of the eggs, nipping the
voung mo\lusks in the bud.

—

Lewes.

posteriorly, the margin of the opening being sometimes

furnished with a succession of fringes, and is closed

below or at the anterior end by a disc with a minute

central fissure, and bordered with branching tubiili.

Gi;nus Fistulana {=Chcena).—This genus has

both the valves of the shell free. They are elongated,

irregular, inequivalve, and widely gaping. They are

contained within a shelly tube, which is round, taper-

ing, and open at the anterior extremitj', straight, trans-

versely striated, closed at the lower end when complete,

and thickened or club-shaped. It is furnished with a

perforated diaphragm behind the valves.

Genus Gastrocii«na.—This genus has both the

valves of the shell free also. The valves are wedge-

shaped, regular, widely gaping in front, and close behind.

The species perforate shells and limestone, and line the

crypts which they make with a layer of shelly matter.

The holes made by one of the common species, Gas-

trochana modiolina, are about two inches deep and half

an inch in diameter. The external orifice is flask-

shaped, and lined with a thin layer of shell, which

projects slightly.

Family—SAXICAVID^.

The Saxicavas, as tlieir name imports, form another

family of Borers. Thej' have great affinities with the

preceding family, GastroclKViiida: ; but, though often

perforating stones, they never form shelly tubes or pro-

tecting ca.ses. They are borers, says Professor Forbes,

" although the habit of boring does not seem necessary

to their existence, since we find them very commonly
free. If there be a crevice, however, in a rock, shell,

coral, or sea-weed, into which they can thrust them-

selves, they do so ; and if near a limestone rock, per-

forate it, and form crypts in which they live."

Genus Saxicava.—This genus has the shell equi-

valve, solid, wedge-shaped, and gaping at each end

—

when young, with two minute teeth in each valve; but

when adult, becoming toothless. The cartilage is ex-

ternal, thick, and prominent, and the pallial line sinuated,

not continuous. The animals secrete a byssus. The
species of Saxicava; are few in number, but are very

widely dilTused, the same species even being found in

many and distant parts of the globe. They are usually

found burrowing in limestone rocks, though they have

also been observed in sandstone, the animal being fixed

by the byssus to the side of the hole it excavates. The

question how these animals bore, has been as much
discussed, as the Pholades already mentioned. The
acid theory has had many supporters ; but perhaps, on

the whole, the views of Mr. Hancock may be con-

sidered as most likely to prove correct. The thickened

portion of the mantle of the Saxicai'a is armed, he says,

with a rough laj'er of numerous crystalline particles of

various shapes and sizes, which are imbedded in the

surface, and consist probably of silex or flint, either

pure or in combination with some animal matter.

This forms in fact a kind of file, superior, however,

to anj' of our workmen's files in this, tl at the surface

keeps itself always in a proper state of roughness for

trituration, the siliceous crystals being constantly shed

andasconstantly renewed. Thisthiekenedportioa of the
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mantle is also aruply provided with muscular fibres,

running in all directions. The animal thus armed
attaches itself by the byssus to the rock it wishes to

perforate, then brings into contact with it this portion

of its mantle, and setting the muscular fibres into

motion, soon rasps away the surface. Wherever we
have a sea -coast of mountain limestone, the substance

of the rocks is almost invariably found riddled by

SaxicaviT. Sometimes they do considerable damage
to sea-walls. Some years ago, it was discovered that

the whole front of the Plymouth breakwater had been

attacked by them, and great alarm was e.\cited in con-

sequence for its safety. Luckily these little creatures

do not bore deeper than six inches, so that unless there

be a new surface exposed by the destruction of the

perforated part, there is not much danger to be appre-

hended from them. That this action does take place,

however, is unfortunately too well ascertained ; and no

doubt e.xists that the excavations made in limestone

rocks and indurated clay by the Saxicavse and other

lithophagoiis mollusca, contribute materially to alter

the configuration of the shores. " Their disintegrating

influence," says Dr. Johnston, " must have been at all

times, and must continue to be, considerable ; for it is

not merely by their own excavations that the opposing

rocks are reduced, but through them water is admitted

into their interior ; and aided by its macerations, its

varying expansions under various temperatures, the

ceaseless wearing away of this additional agent while

it flows or percolates through new channels opened to

ils access, the rock is speedily rubbed down into an

impalpable dust, or broken up into loose fragments.

Consider the result : the outline of the shore is altered,

a barrier to the tide removed, and perhaps some inroad

is made on the soil."

Passing by the Pholadomyidce, we come to the

Razor- fish.

Family- SOLENID^.

The Solens or Razor-fish have an elongated shell,

equivalve, and gaping at both extremities. The liga-

ment is external, and the teeth are compressed, and

usually two or three in each valve. The animal has

a very large and powerful foot, which is club-shaped

or truncated in front, and not secreting a byssus. The
species are rather numerous, and are world-wide in

their distribution, and are usually found living buried

perpendicularly in the sand, into which they penetrate

their powerful foot, with its broad finger-like extremity,

enabling them to sink with great rapidity. They vary

considerably in shape, and in the structure of the hinge,

&c., so that it has become necessary to divide them
into several distinct genera. These are Soleri, Ensis,

Pharus, Cultellus, Siliqua, and Macha. The family

is represented in Plate 10, fig. 11, by Solen ensis.

Aristotle was well acquainted with the Uazor-fish,

and has described one species very accurately under

the name of (r£dX»jv, most probably our common species,

S. vagina (:= marginatiis) . In more modern times it

attracted the notice of Reaumur ; but perhaps what
gave these animals their greatest celebrity, was their

excellent qualities as articles of food. They are said

Vol. II.

to be about the best of shell-fish when properly cooked

(broiling being the best method), and are eaten in many
parts of Great Britain, as well as abroad. As has been

said, they generally bury in sand near low water mark,

and the valves of the shell, being connected by epider-

mis, serve at once as a protection and as a lining to

their holes. The existing species are distributed all

over the world without regard to climate. Several are

common on our own shores, and Professor Forbes has

given such a graphic account of one of them, the SoUn
vagina, that we extract it entire. It burrows in sand

near low-water mark at spring tides, to the depth of

from a foot and a half to two feet. " They lie in their

holes nearly vertical," he says, "and their places are

marked by perforations shaped like key-holes, corres-

ponding to the form of the extremities of their united

siphons. They are nearly vertical, and do not remain

quiet, but rise up and down now and then, shifting

themselves partly above the sand, as if to know what

is going on in the world above. When the tide goes

out, they sink deeper. The fishermen then endeavour

to tempt them out, as little boys would catch birds if

they could, by putting salt on their tails. The salt

penetrating the perforation, reaches and irritates the

extremities of the siphons, and the Solen, annoyed and

pained, rises suddenly to clear itself of the nuisance.

This vigilant human enemy watches the moment, and

seizes the opportunity, and the Solen—if he can catch

it ; but unless very quick in his motions, those of the

Solen may be quicker, and once aware of the danger

impending, the sensible shell-fish will not rise again,

but submits patiently to the indignity of being salted

alive, rather than run the risk of being caught anil

roasted, or else cut up for bait. But if it be not

touched, a second dose of salt will cause it again to

rise, which shows that knowledge and recollection of

the danger is the impediment to its reappearance in the

former case. Fishermen in England have a queer but

absurd fancy, that when the Razor-fish feels the salt,

it thinks the tide is coming in, and therefore rises in its

hole. If tlie Solen be taken out of its hole and placed

upon the sand, it immediately prepares to re-bury itself

It stretches out its foot to full length, and then bends it

so as to use the extremity as a kind of auger. Wlieii

the end has sunk into the sand, it draws up its shell,

which, first oblique, and afterwards perpendicular, soon

becomes immersed and rapidly disappears."

Genus Glycimeris {-^Panopcra).— This genus

has a thick, equivalve, oblong shell, gaping at each

end, the beaks nearly central, and with one prominent

tooth in each valve. Some of the species are very large,

and are found buried deep in the sand at low water.

They are found principally in the Northern seas and the

Mediterranean; but extend also to the Cape of Good
Hope, Australia, New Zealand, and Patagonia.

Family—MYAD^.

The Gapers have a thick, strong, opaque shell, gaping

posteriorly. The valves are usually unequal and

covered with a wrinkled epidermis. The hinge is

without teeth, and the cartilage, which is internal, is

placed in a spoon-shaped cavity in one of the valves,

3 A
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which fits into a pit in the surface of the other. The
family, as now restricted, is not numerous in species?

about a dozen only liaving been described. The genera

are il/yn, Sjihcenia, and Tugonia.

Genus Mya.—This genus contains several species of

Bome utility.

MYA AKENAEU (Plate 10, fig. 12), is used, both

in this country and in North America, as food for man
and as bait for fishes. On the banks of Newfoundland

the fishers bait their lines very successfully with it, and

it is said to be peculiarly acceptable to the cod. Dr.

Gould, in his account of the Invertebrata of Massachu-

setts, says, " The Clam {Mya arenaria) is still more

important in an economical point of view than the

oyster. It is extremely prolific ; and its exhaustless

banks are every day accessible during twelve of the

twenty-four hours." It is used for food, as well as for

bait. About five thousand bushels of clams are annually

brought to market. Immense numbers are salted for

the bank fisheries—not less than five thousand barrels

every year. " Seven bushels of clams make about one

barrel of bait ; so that thirty or forty thousand bushels

are used in this prepared state, and perhaps as many
more are used from the shell. The value of the clam-

bait is six or seven dollars per barrel."

—

Gould, and

Juhnstun.

MYA TEUNCATA is boiled and eaten by the in-

habitants of Zetland, where it is known by the nanio

of" Smurslin." In Greenland, according to 0. Fabii-

cius, these shells are much sought after by the walrus,

the arctic fox, and various Northern birds.

Passing by the families of Corbulas {Corhulidw) and

Pandoras {Pandorida), we come to the second sub-

class :—

Sub- CLASS II.—ASIPHONOPHORA.

This sub-class is divided into three orders :

—

1. Lasiacea, in which the mantle lobes are imited,

with an anal siphonal aperture under the hinder

adductor muscle, and a large opening for the passage

of the foot.

2. Unionacea, in which the mantle lobes are free,

slightly united behind, forming a separate and siphonal

opening placed under the hinder adductor muscle.

3. Pectinacea, in which the mantles are free all

round, without any separate opening for the vent and

i
out-going current.

Oeder I.—lasiacea.

Family—SOLENOMYID^

In this family the shell is elongated, cylindrical,

obtuse at the extremities, and gaping. The valves are

clothed with a dark, horny, shining epidermis, which

extends beyond the margins. The hinge has a cardinal

tooth in each valve, and a callosity running between

them. The family consists of only one genus.

Genus Solenomva.—This genus contains only four

known species. They are usually found burrowing

in mud, in about two fathoms water, but at the same

time are capable of leaping and swimming about with

great freedom. Mr. Stimpson, an American concholo-

gist, has observed them making surprising leaps and

swimming about in the water for a considerable space

of time without touching the bottom. The leap appears

to be performed by the animal suddenly drawing in its

large umbrella-shaped foot, at the same time that water

is expelled from the hinder opening by the closing

of the valves. The genus is represented in Plate 11,

fig. 13, by Solenomya mediterranca.

The families Laseidce and Montacutidm possess

no great interest; we will therefore pass on to the

second order ;

—

Order II.—UNIONACEA.

Family—LUCINID^.

The shells of this family are of a more or less orbi-

cular shape, free, and closed. The hinge varies very

much ; in most cases, however, there are one or two

cardinal teeth, and two lateral teeth in each valve,

though these are sometimes obsolete. Externally they

are variously sculptured, and internally they are always

dull and obliquely furrowed. The ligament is external

or subinfernal. The species are rather numerous ; they

are chiefly natives of temperate and tropical seas, living

upon sandy and muddy bottoms, and ranging from the

sea shore to great depths. A good many genera have

been formed, their characters being derived from the

structure of the hinge, the ligament, &o. These are

Lucina, Loripe^, Corhis, and Ungulina. The family

is very well represented in Plate 11, fig. 14, by Corhis

fimhriata.

Family—ASTARTID^.

In this family the shells are free, of a solid substance,

oblong or cordate in shape, smooth or concentrically

ribbed on the external surface and covered with a thick

brown epidermis. The hinge is furnished with strong

teeth—two diverging cardinal teeth in one valve, and

one in the other. The ligament is exterual. Upwards

of fourteen species have been described; they are found

living in sandy mud, and are almost all found in the

Northern seas—ranging geographically from Welling-
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ton Channel and Beliring's Straits to the Egean Sea,

and in depth from thirty to one hundred and twelve

fathoms.

Family—CARDITID^.

The species of this family have an ovate or cordate

shell, with the surface marked externally with strong

radiating ribs. The hinge is furnished with two oblique

diverging cardinal teeth directed towards the same side,

and no laterals ; the ligament is external. The species,

which muster upwards of fifty in number, are usually

obtained from deep water, on rocky bottoms in trojiical

seas, though some are found also in shallow water and

on the shores of North America.

In tlie genus Cardita the shell is oblong ; while in

Venericardia it is cordate and ventricose.

Family—CRASSATELLID^.

In this family the shell is solid, ventricose, attenuated

posteriorly, smooth or concentrically furrowed, and of

a porcellaneous texture. The hinge is furnished with

two subdiverging, striated, cardinal teeth placed in

front of a cartilage pit, and one lateral tooth in each

valve. The ligament is internal, inserted in a pit in

each valve. The species, which are about thirty in

number, are usually dredged from deep water, and are

chiefly found in the Australian seas, thougli some have

also been obtained from India, Africa, and South

America. None have as yet been discovered inhabit-

ing Europe.

Family—UNIONID^.

The River Mussels secrete a byssus in the very young

state. The shell is usually regular, equivalve, and

closed. Externally it is covered with a hard, smooth,

olivaceous epidermis, beneath which it is beautifully

pearly. The ligament is external, large and promi-

nent, and the hinge is variable. The River or Pond

Mussels are found in fresh-water lakes, rivers, and

ponds throughout the whole world. About three

hundred species have been described—the greater num-

ber being natives of North America. In Asia and

South America a considerable number occur; and

though only a few species inhabit Europe, the number

of individuals belonging to them is very great. In the

Uiiionidce the sexes are distinct, and the eggs in tlie

females are contained in the outer gills, which in

winter and early spring are found to be full of them.

" The fry spins a delicate, ravelled byssiis, and flaps

its triangular valves with the posterior shell-muscle,

which is largely developed, wliilst the other is j'et in-

conspicuous."

—

{Woodward.) At this season. Lister

says that the Unio pictorum has the fetid smell of the

goat.

Genus Unio.—This genus contains about two hun-

d.ed and fifty species, which, as may be supposed,

diti'er considerably amongst themselves in shape and

general appearance. The inside of the valves is gene-

rally brilliantly nacreous, and the hinge is furnished

with (often strong) cardiual teeth, and very elongated

laminar laterals. The U. piclorum or Painter's Mus-

sel is extensively used for containing gold and silver

paint.

Genus Damaris (=MargarUana).— This genus

only differs in the posterior or lateral teeth being nearly

obsolete. The only species of this genus is the Peari-

mussel, Damaris margaritifera. It is found in the

rivers and mountain streams of Britain, Lapland, and

North America. At the present day the animal is

used by the fishermen in Scotland as a bait. Many
boat-loads " are taken from the mouth of the Ythen, a

river not far from Aberdeen, and employed in the

fisheries of cod and ling, established near Peterhead."-

—

{Johnston.) In former times, in the same country, these

shell-fish were used as an article of food by the na-

tives ;
" and such is their estimation among the deintiest

kinds of food," says Boetius, in his account of Scotland,

" that they were not unwortliilie called, of old time,

widowes' lustes." The pearls found in this shell are

bright and of excellent lustre. At Perth there was an

extensive fishery in the river Tay, which continued

up to the end of last century, and which Pennant tells

us had from 1761 to 1764 produced pearls worth

£10,000. The fishery, however, we are also told,

was exhausted by the avarice of the undertakers, and

soon after ceased to be productive. In the river

Conway, in North Wales, excellent pearls have been

found ; and it is said that Sir Richard Wynn of Gwydir,

chamberlain to Catherine, queen of Charles II., pre-

sented her majesty with one taken from that river,

which is to this day honoured with a place in the royal

crown. In Ireland also a considerable fishery existed

as long ago as 1690. Sir Robert Reading informs us

tliat he had seen a pearl, taken in the county Tyrone,

that weighed thirty-six carats, and was valued at £40.

He also says " that a miller found a pearl which he

sold for £4 lOs. to a man that sold it for £10, who

disposed of it to the Lady Glenawly for £30, with whom
he saw it in a necklace, for which she refused £80

from the old Duchess of Ormond."

Genus Barbala.—This genus has a single linear

tooth under tlie dorsal margin, extending the whole

length ; and the valves are produced at the back into a

thin elastic dorsal wing. i?ari()/a/)fe(<«, perhaps the

only species, is the famous Chinese Pearl Mussel. The

people of the Celestial Empire produce artificial pearls

in this shell, by introducing wire and other foreign

bodies under the mantle of the animal. In the British

Museum, specimens may be seen where pearls of a

fine lustre have been thus produced, as well as a

series of Httle "josses," made of metal, and which,

having been introduced under the mantle while the

animal was alive, have gradually become quite coated

with pearly matter.

Genus Anodonta.—This genus has the hinge per-

fectly toothless. The shell is generally thin, some-

times of large size, oval, smooth, compressed when

young, but becoming ventricose by age. The spccii s

number about fifty, the greater number of which are

natives of the fresh waters of North and South Ame-

rica. They are very prolific ; and Mr. I. Lea, who

has paid great attention to the study of this family, has

computed that the outer gills of a female has contained
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six hundred tliousand young sliells. This genus is

lepreseuted in Pkite 11, fig. 13, by Anodonta cygnea.

Family—ETHERIIDjE.

The Etherias have the shell irregular in shape, in-

eqnivalve, covered externally with a thick olive epider-

mis, and pearly within. The outer surface of the valves

is very uneven, and frequently beset with tubular pro-

cesses, while the internal surface is blistered, as if with

air-bubbles, leaving cavities in the form of small vesi-

cles, or very thin bladders between the plates. The

hinge is without teeth, and the ligament subinternal.

The adult shells are always attached to each other, or

to foreign bodies, by the outer surface of one of the

valves; but when young is free, like Anodon. In this

young state the animal, as Dr. Gray observes, may
possess a foot, but being adherent when adult, this

organ becomes unnecessary. The little cavities in the

inner substance of the shell, are believed to be filled

with water when the animals are alive.

Gknus Etiieria.—This genus adheres by the beak.

The species are all natives of fresh water, being chiefly

found in the river Nile, above the Cataracts, and in

the river Senegal. Bruce, in his "Travels," mentions

tliese shells under the name of " fresh-water oysters."

Tliey are collected, he informs us, by the natives as

articles of food, and the shells are employed by them

for ornamenting their tombs. For a representation of

the family, see Plate 11, fig. 16

—

Etiieria cailtaudii.

Family—MYTILIDiE.

The Mussels secrete a byssus. The shell is equi-

valve, elongated, closed, with the beaks anterior. The
valves are covered externally with a dark thick epi-

dermis, and they are more or less pearly within. The
hinge is witliout teeth, and the ligament is internal,

Bubmarginal, and very long.

Genus Mytilus, the Sea Mussel—This genus has a

wedge-shaped shell, rounded behind, and the beaks ter-

minal and pointed. The species of Mytili are nunjerous,

and are world-wide in their distribution. The byssus

which the animal spins is strong and coarse, and these

shells are usually found attached to rocks, stones, float-

ing bodies, &c. It appears, however, from the observa-

tions of Dr. Gould of Boston, that mussels are not quite

stationary animals, but that they can move from place

to place with great facility. The manner in which the

common edible mussel, Mytilus edulis, forms its con-

nection with the rocks and stones, &c., is explained by

Beauraur. By placing some individuals in a vase of

sea-water, he was able to watch the process. " Opening

their valves, the foot was first protruded, and with

various strains and stretches, gradually thrust out,

until at length the elongation was carried to the de-

sired extent, sometimes to fully two inclies. It was

now employed in feeling or testing all the objects

within reach, directed to the right or left, or backwards

or forwards. After all this prelude, to ascertain ap-

parently the security of the intended holdings, the

point of the foot is settled and retained for a short time

on the chosen spot, when again, it is suddenly removed,

and immediately withdrawn entirely within the shell,

leaving behind a thread that reaches from the spot to

the base of the foot. By many repetitions of this

operation, carried on patiently day after day (for not

above four or five threads are spun in the twenty-four

hours), and by attaching the disc-like extremities of

the threads to different places, the mussel at last com-

pletes its cable, and secures a safe anchorage."

Mussels are also used as bait for fishes, and as food

for man.

THE EDIBLE MUSSEL {M. edulis, Plate 11, fig. 17)

freqnents mud banks, which are uncovered at low water,

are very prolific, and attain their full growth in a single

year. They abound in a great many parts of our coasts,

and immense quantities are yearly consumed. Their

fisliery occupies a considerable number of persons, espe-

cially where the mussels have obtained a reputation for

superior excellence. "This is the case with the mus-

sels of Buddie Bay, on the coast of Northumberland
;

and those of Isigny, near Bayeux, and of other places

on the western coast of France, are held in high esti-

mation. Mussels, however, of inferior delicacy are

found in very great abundance on the rocks which

border the coast between St. Malo and Cancale, in the

department De la Manche, where they are torn from

their attachments by means of an iron hook at low

water ; and the annual profit of this fishery is estimated

at from 2000 to 2500 hunvs."— (Johnston.) The con-

sumption of mussels in Edinburgh and Leith is estimated

at four hundred bushels {^= four hundred tliousand

mussels) annually; enormous quantities, Mr. Woodward

informs us on the authority of Dr. Knapp, are also used

for bait, especially in the deep-sea fishery, for which

purpose tliirty or forty millions are collected yearly in

the Firth of Forth alone. It is a curious fact that of

all edible moUusks, the common mussel is that which

proves most frequently poisonous to those who eat

them. Dr. Johnston says that he has known them to

produce an itchy eruption and swelling over the whole

body, attended with great anxiety and considerable

fever. Many instances of their having proved dele-

terious are mentioned in this author's excellent " Intio-

duction to Conchology," and amongst otliers one that

occurred in 1827 in Leith, which I well remember as

having produced a great sensation in that town and

in Edinburgh. Two or three deaths look place, and

upwards of thirty people were severely afi'ected. The

cause of this unwholesomeness of mussels, at certain

seasons, is still a matter of conjecture.

Genus Modiola or Horse-Mussel.—This genus

has an oblong shell, inflated in front, and the beaks

obtuse and placed a little behind the extremity. The
species of Modiola are numerous—about seventy hav-

ing been enumerated. They are chiefly tropical in

their distribution, though a few are found in the Medi-

terranean, Great Britain, and even in the Arctic seas.

They differ chiefly from the Mytili in the position of

the beaks, and in their habit of burrowing or spinning

a kind of nest in which they occasionally conceal them-

selveo. They range from low water to an hundred

fathoms.

Genus Litiiodomus.—The Date shells have a

cyliudrioally oblong shell, rounded and inflated in front,
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wedge-shaped behimi, aud with slightly prominent

beaks. The valves are covered externally with a

dark, thick, horny epidermis, and are pearly within.

The species are boring shells, and are not numerons.

They are found principally in the West Indies .ind

New Zealand; but one well-known species is a native

of the Mediterranean, and has often been quoted by

geologists as proving the fiict of a change of the level

in sea-coasts in modern times. In the Bay of Naples,

near to Pozzuolo, is situate the ruined temple of Jupiter

Serapis. Only three pillars remain standing, and at the

height of ten feet above the base each pillar exhi-

bits a zone of six feet in height, where the marble has

been perforated by these shells. The holes are four

inches in depth ; and it is observed that the nodules

of quartz and felspar, which sometimes occur in the

hard limestone of the pillars, are untouched. Cuvier

informs us that in their young state, the Lithodumi

suspend themselves to rooks by a byssus ; and that it

is not till they are adult that thej' begin to perforate.

The cavities which they form in limestone rocks, corals,

shells, &c., are shaped like the shell, and do not admit

of free rotatory motion.

LITHODOMUS DACTYLTJS, the Mediterranean species,

is ealeti by the natives residing on the coasts. It is

collected in quantifies by the fishermen, and sold as a

luxury in the markets. It possesses a remarkable phos-

phorescent quality. " The fishermen place the animal

in the sun, and with it besmear their hands and faces at

night, so as to illuminate them as with phosphorus."

ORDER III.—PECTINACEA.

Family—TRIGONIID.!.

The Trigonias have the shells thick, closed, and

trigonal or somewhat heart-shaped, with the beaks

directed posteriorly. The hinge is composed of two

diverging cardinal teeth in the right valve, transversely

deeply striated on both sides ; and four in the left, stri-

ated on one side only. Externally the valves are

ornamented with radiating tuberculated ribs, while in-

ternally the surface is beautifully iridescent and pearly.

The species are few in number, and are all from the

Australian seas. The genus is represented in Plate

11, fig. 18, by Trigonia pectinata.

Family—.\RCAD.E.

The Arks have a large foot, which often secretes a

laminated byssus—thus adapting the animal to anchor

itself. The shell is angular, elongated, or roundish,

sometimes closed, and sometimes gaping inferiorly.

Tlie hinge consists of a number of transverse, inter-

linking teeth, placed in a straight line, which appear

to be formed by the subdivision of two elongate lateral

teeth. In general the cartilage is external, arising

from diverging angular lines marked upon the facet,

formed by the gradual thickening of the dorsal edges,

which causes the umbones to be separated from each

otlier as the shell enlarges. The byssus in this family,

instead of being composed of silky threads is in form

of a horny cone, composed of numerous thin plates,

occasionally becoming solid and calcareous, and which

the animal can cast off and form again with great

rapidity.

THE TYPICAL ARKS (represented in Plate 11, fig.

19, by Area Noa) have the shell equivalve or nearly so,

tlie valves covered with an epidermis, and strongly

ribbed or cancellated externally ; the margins are

smooth or dentated, gajiing or closed, and sinuated

ventrally ; the hinge margiii is straight, and the carti-

lage is placed in small marginal pits. The species are

numerous, and attach themselves to rocks, stones, &c.,

by means of their peculiar byssus, or conceal them-

selves in holes and crevices. The general form and

the particular arrangement of the hinge teeth vary con-

siderably in the dillerent species, and various genera

have accordingly been formed to receive them.

Genus Pectunculus.—This genus has an orbicu-

lar, nearly equilateral shell; the valves closed, smooth,

or radiateiy striated, and invested with a fimbriated

epidermis. The beaks are separated by a grooved,

lanceolate, ligamental area. The hinge is semicircular,

and the teeth are small and transverse. The species

number about fifty, one half of which are natives ot

America ; the others being found in Europe, India, and

New Zealand. They inhabit muddy ami sandy coasts,

ranging from eight to sixty, and, in some instances, to

a hundred and twenty fathoms.

Gekus Nucula.—This genus has a trigonal or

obliquely ovate shell, with the beaks turned towards

the short posterior side. The valves are smooth or

sculptured, and covered externally with a smooth olive

epidermis, while the interior is pearly, and has the

margins creiuilated. The hinge has a prominent in-

ternal cartilage pit, and the teeth form a range of

comb-like denticles on each side. The species are

rather numerous. They do not spin a bj-ssus, but use

their foot for burrowing, and are able to crawl upon it

like a Gasteropod ; indeed Professor Forbes tells us

that he has seen one of our native species creep up the

side of a glass of sea-water.

Family—PINNAD^.

The species of this family have a large foot which

secretes a powerful and very fine silky byssus. The

shell is large, triangidar, and of a prismatic texture.

The valves are thin in general, more or less fragile,

and gaping posteriorly; externally they are smooth,

or scaly, or obliquely furrowed, and internally shining

and nacred. The beaks are terminal, the hinge straight,

long, and toothless, and the ligament linear and internal.

About thirty species of Pinna? have been described, and

they are found in nearly all seas, ranging from low

water to sixty fathoms. They usually live buried in

the sand, or between cracks in rocks, with their shaip-

edged. gaping, truncated ends just above the surface.
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The young bhells are very thin aud brittle, but some

of tlie species, when they reach their full size, are thick

and solid, and attain a length of upwards of two feet.

The nacreous lining of the interior is thin and scarcely

extends half-way from the beak. The colour of this

internal pearly coat is usually of a reddish hue, and

frequently pearls of a considerable size are found in the

shells, partaking of the same tint, or that of amber.

Specimens may be seen in the collection of the British

Museum. Some of the Pinnas are used as articles of

food ; while others are valued for the powerful, silky

byssiis which, it has been mentioned, they possess.
" THE SCALY PINNA {Pinna squamosa)— V\-A\.<i 11, fig.

20—has long been known for the silky material which it

alfords, and whicli has been woven into various articles

of dress. '' This silk," says Dr. Johnston, " is the byssus,

cr rather the cable of the animal, by means of which it

is moored to the rocks, in the same manner that our

coiaraon mussel is. In a crude state the silk is called

lutapenna: the threads are extremely fine, of a perfect

equalness in diameter through their whole length, and

of great strength. It is cleansed from its impurities

by washing in soap and water, drying, and rubbing

witli the hands. It is then passed through combs of

bone, and afterwards, for finer pur|)oses, tiirough iron

combs or cords, so tliat a pound of the coarse filaments

is usually reduced to about three ounces of fine thread.

When mixed with about one-third of real silk, it is

spun on the distaff, and knit into gloves, caps, stock-

ings, vests, &o., forming a stulf of a beautiful brownish-

yellow colour (resembling tlie burnished golden hue on

the back of certain flies and beetles), but very liable to

be moth-eaten, and requiring to be wrapped in fine

iinen. A pair of gloves costs on the spot about six

shillings, and a pair of .stockings eleven ; but its sale is

not very extensive, and the manufacture is peculiar to

Toronto." Specimens of the byssus, and gloves made
from it, may be seen in the collection of the British

Museum. It has long been known that a little crab

infests the mantle or gills of this same Pinna, and in-

deed the common mussel of our own shores also. The
fact was known to the ancient naturalists, who, as Dr.

Johnston observes, " never left an observation to stand,

like truth, all naked, but ever clothed it with some
pretty vestment." They believed that this little crab

(belonging to the genus Pinnotheres) formed a close alli-

ance with the shell-fish, and acted the part of a guar-

dian to its blind host. The story is told by Pliny, and

is thus translated by Dr. Holland :
—" The Nacre, also

called Pinna, is of the kind of shell-fishes. It is alwaies

found and caught in muddie places, but never without

a companion, which they call Pinnoter, orPinnophylax.

And it is no other but a little shrimpe, or, in some
places, the smallest crab, which beareth the Nacre

compauie, and waites upon liim for to get some vic-

tuals. The nature of the Nacre is to gape wide, and

showeth unto the little fishes her seelie body, without

any eie at all. They come leaping by and by close

unto her ; and seeing they have good leave, grow so

hardy and bold as to skip into her shel and fill it ful.

The shrimp lying in spiall, seeing this good time and

oiiportunitie, giveth token thereof to the Nacre, secretly

with a little pinch. She hath no sooner this signall

but she shuts her mouth, and whatsoever was within

crushes and kills it presently ; and then she divides

the bootie with the little crab or shrimp, her sentinel

and companion." The family Pinnadce isa very natural

one, and contains only two genera

—

Pinna, distinguished

by having the shell elongated and marked with a longi-

tudinal crack filled with cartilage in the middle of

each valve ; and Alrina, which has a shorter shell and

no such crack.

Family—AVICULID^ {The Wing-shells).

The shells are inequivalve, very oblique in most in-

stances, resting on the right valve, which is the smaller,

and wdiich has a notch in the front margin for the pas-

sage of the byssus. The ligament is marginal, and the

cartilage is contained in one or several grooves, the

hinge being without teeth, or obscurely dentated. The
beaks are anterior and eared, tlie posterior ear wing-

like. The outer surface of the valves is foliated, with

an indistinct epidermis, and the interior is highly

nacred or pearly. There are several genera, as Malleus,

the Hammer-oyster; ^r/cufa, the Wing-shell ; Mar-
garitijihora, the Pearl-oyster; Perna, and Crenatula—
but we have only space for a notice of the Pearl-oyster.

Genus Margaritiphora {the Pearl-oyster).—This

genus has a less oblique shell than most of the family,

and the valves are flatter and nearly equal. They are

somewhat orbicular in shape, and the hinge margin is

not produced posteriorly into ears. The hinge is with-

out teeth, and the ligament is external and dilated in

the middle. The external surface of the shell is squa-

mose, and the interior is of a pearly lustre. The Pearl-

oysters are famed for their production of the beautiful

Oriental pearl, and the substance, so much used in the

arts and manufactures, called " mother of pearl." The
shells are found at Ceylon, the Persian Gulf, Mada-
gascar, the Swan Kiver, Panama, and other parts of

the coast of America, and are usually procured from

about twelve fatlioms water. Pearls, being amongst

the most beautiful ornaments for female attire, have for

a very long time been highly prized, and the love for

their use has often called down stern denunciations,

from satirists and morahsts, of female vanity. " Pearls

of great price" have been eagerly souglit after by man-
kind from the earliest ages. The Romans had an inor-

dinate love for ornamenting themselves with pearls.

Pliny tells us that Lollia Paulina ("late wife, and after

widow, to Cains Caligifla, the emperor,") used to wear

such a quantity of pearls and emeralds about her person,

tliat the value was rated, according to her own estima-

tion, at 400,000 sestertii. " I have seen her," he says,

" so beset and bedeckt all over with hemeraulds and
pearls, disposed in rows, ranks, and courses one by
another; round about the attire of her head, her cowle,

her borders, her peruk of hair, her bond grace and

ohaplet ; at her eares pendant, about her neck in a car-

canet, upon her wrist in bracelets, and on her fingers

in rings ; that she glittered and shone again like the sun

as she went." In those days the most extravagant

prices were given for pearls. Julius Caesar, we are

told, presented Servilia, the mother of JI. Brutus, witli

a pearl worth £48,417 ; and the celebrated Cleopatra,
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at a Slipper with Antony, took from her ear one of

two pearls valued at £80,729 3s. 4d., dissolved it in

vinegar, and drank it off. The traveller Tavernier, in

more modern times, informs us that he saw in Persia a

pearl, which had been brought from the fishery at

Catifa in Arabia, and then in the possession of the

Sliah of Persia, which was nearly one and a half inches

long, j^ths of an inch in diameter, and was valued at

£1 10,000. The two great iisheries of pearls are those at

Bahrein Island, in the Persian Gulf, and in the bay of

Condatchy in the Gulf of Manaar, off the island of

Ceylon. The fishery of this latter place varies very

much in value. In 1798 the revenue derived from it

to Government reached the large sum of £192,000, but

in 1828 it only brought £30,612. The Bahrein fishery,

which includes the whole trade of the Persian Gulf,

is estimated as worth from £300,000 to £310,000!

The worst and most valueless kinds of pearls taken at

Ceylon are " carried to China, to be burned into lime,

which the rich Chinese use, instead of lime, with the

betel leaf and areca nut."

—

(Bertolacci.) The small

pearls called seed pearls, from the Persian Gulf fishery,

find their way in large quantities into various parts

of India, where they are used in the composition of

the majoons or electuaries, so much valued by the

natives for their supposed stimulating and restorative

qualities.

THE PEARL-OYSTER [Margaritiphora fimbriata),

represented in Plate 11, fig. 21, Margarita margariti-

fera, when adult, is of a solid thick substance, and of

a highly polished nature internally. This forms the

article called in commerce " mother of pearl," a sub-

stance now used in so many ways in ornamental work

—as inlaying cabinet work, forming knife handles,

paper cutters, buttons, and constructing toys and

fancy articles. Immense quantities of these shells are

annually imported into Great Britain. " There are

three principal kinds, which are worth from £2 to £4

per cwt.— 1st, The Silver-lipped, from the Society

Islands, of which about twenty tons are annually im-

ported to Liverpool; 2nd, The Black -lipped, from

Manilla, of which thirty tons were imported in 1851 ;

3rd, A smaller sort from Panama, two hundred tons

of which are aimually imported— in 1851 a single

vessel brought three hundred and forty tons."

—

(
Woodward.) The animals of these shells are some-

times used as food. Morier says that those in the

Persian Gulf are considered excellent, and that there

is no difference to be perceived in respect of taste

between them and the common oyster. Most authors,

however, describe them as unfit for the table. Dam-
pier, in one of his voyages, found them in abun-

dance at Gorgonia, coast of Peru. " The fish," he says,

" is not sweet nor very wholesome ; it is as sHmy as a

shell-snail ; they taste very copperish if eaten raw, and

are best boyl'd. The Indians, who gather them for

the Spaniards, hang the meat of them on strings like

Jews-ears, and dry them before they eat them." In

another part of the coast of South America, he says

that they were " so large, that one stewed is a meal

for five men." " The crew," he adds, "ate them for

want of better food." When stewed with pepper and

vinegar, they were " very tolerable food."

Family—SPONDYLIDiE.

The Thorny oysters have the margins of the mantle

thickened and furnished with bright eye-spots or ocelli.

The shell is irregular, attached by the right valve,

radiately ribbed, spiny or foliaceous. The hinge has

two large interlocking teeth in each valve.

Genus Spondylus, or Thorny Oyster.— This

genus (the only one) has in general a strong thick shell,

variously ornamented with spines or plates. The
beaks are apart from each other, and eared. The lower

valve has a peculiar triangular hinge area, divided by

a groove and enlarging as it gi'ows older; and the car-

tilage is placed in a pit which communicates at its base

with the external groove. These shells adhere to

foreign bodies, such as stones, coral, &c., by the right

valve, being cemented to these bodies without the

medium of an)' connecting membrane or ligament, and

becoming modelled to the foreign substance on which it

lies. In the inner laj'er of shell there are left in some

of the species, as in Spondylus rariaiis—hence called

the " Water-clam"—spaces or cavities which are filled

with water. Similar cavities are found in the Etheria:;

but these are generally like blisters or air bub-

bles, whilst in Spondylus the quantity of water con-

tained is often considerable and remains for a length of

time, perhaps years, after the shell is dry. These

cavities are produced by the border of the mantle

depositing shell more rapidly than the umbonal portion.

There are a good many species, and some of them are

beautiful shells and adorned with bright and lively

colours. The genus is represented in Plate 11, fig 22,

by Spondylus regius.

Family—PECTENID^ (Tlie Scallops).

The Scallops have a long foot, which secretes a

byssus. The margins of the mantle are double, the

inner hanging down somewhat like a curtain and finely

fringed ; and having at its base a row of conspicuous

round black spots, like eyes, called ocrlli, surrounded

by tentacular filaments. The shell of the Scallops is

free, not cemented, and is closed. The beaks are

placed near each other, and the dorsal edges are pro-

duced into ears. The ligament is internal, in a central

pit. The species are numerous ; they generally attach

themselves by a byssus to rocks and other marine

bodies, and sometimes cover extensive banks with their

shells. Their long and angulated foot is not at all

adapted for crawling, but it is used " chiefly as an

exploring organ and to anchor them when required."

'—(^Adams.) The animals are said to possess the power

of vision ; and the bright spots on the edge of the

mouth are believed by many conchologists to be the

eyes. Poll so considers them, and he named the animal,

"after Juno's watchman, the Argus, to whose mantle

you may suppose the hundred eyes of the fabled son of

Ariston had been transferred."— (JoAjis/oh.) When
young the Scallops are free and extremely active.

The fry of the common '• Quin," as it is called, Pcctcn

opercularis, has been particularly noticed by Dr. Lands-

borough. At the time he observed tliem they were

about the size of a fouqienny piece, and were seen in
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a pool of sea-water left by the ebbing tide. He thouglit

from their motions that they were small fishes. " On
close investigation, however," he says, " we found that

it was the fry of P. opercularU skipping quite nimbly

through the pool. Their motion was rapid and zig-

zag, very like that of ducks in a sunny blink, rejoicing

in the prospect of rain. They seemed, by the sudden

opening and closing of their valves, to have the power

of darting like an arrow through the water. One jerk

carried them some yards, and then, by another sudden

jerk, they were off in a moment in a different tack. We
doubt not that when full grown they engage in similar

amusements, though as Pcctens of greater gravit}' they

choose to romp unseen, and play their gambols in the

deep." The ancients believed that by flapping their

valves, by a very quick motion, they could " rise up

from their beds in the deep and navigate the surface,

having one valve raised and exposed with its con-

cavity to the breeze, while the other remained under

the water, and answered the purpose of a keel, by

steadying the animal and preventing its being over-

set."

—

[Johnston.) The sailing part of this account, as

Dr. Johnston observes, is no doubt an embellisbment

thrown in by way of effect ; but there is no doubt these

animals do possess the power of leaping to a consider-

able distance, and M. Lesson tells us that he has seen

them leap out of the water by striking their valves

rapidly together. When deserted, too, by the tide on

any occasion, they will tumble forward by the same

kind of movement, until they have regained the water,

fahricius, in the Fauna of Greenland, tells us that the

northern species, Pecten islandicus, which is used as

food by the natives, is often cooked with difficulty, for

if the shell is put into the pot alive it leaps out of it

again. Several species are used as food. The Pecten

(Janira) maximus is often, in England, pickled and

barreled for sale, and P. opercularis is a common
article of food in Scotland. The shells, too, of some of

the species are employed as useful articles. They are

used as spoons ; and " in the days when Ossian sang,

the flat valves of the Scallop [P. maximus) were the

plates, and the hollow ones the drinking cups, of Fingal

and his heroes ; hence the term shell became expres-

sive of the greatest hospitality."

—

[Johnston.) The shell

of Pecten [Janira) Jacobccus, St. James' shell (Plate

11, fig. 23), was worn as the emblem of the pilgrim

journeying to the Holy Land. It was worn fixed to the

hat in front, and became the badge of several orders of

knighthood ; for, as Moulo in his " Heraldry of Fish"

remarks, " when the monks of the ninth century con-

verted the fisherman of Gennesaret into a Spanish war-

rior, they assigned him the scallop shell for his ' cog-

nizance.' " The family contains several genera

—

Pecten,

Janira, Amusium, and Pedum.

Family—LIMAD^ ( The File-shells).

The File-shells have their shells always white and

gaping at the sides. The valves are equal, obliquely

oval, and the beaks are apart and eared. The hinge

is without teeth, the area triangular, and the cartilage

pit central. The surface externally is usually grooved

in a radiating manner, and some of the species are

covered with a thin brown epidermis. The species

are not very numerous. They are active creatures,

and possessed of such locomotive power that Messrs,

Quoy and Gainiard tell us they were obliged to run

after them in order to catch them. Mr. A. Adams, in

describing the habits of some foreign species which

he had watched amongst the Philippine Islands, says

—"The Limse usually live quietly at the bottom with

the valves widely extended and thrown flat back, like

the wings of certain butterflies when basking in the

sun ; but when disturbed they start up, flap their light

valves, and move rapidly through the water by a con-

tinued succession of sudden jerks. The cause of alarm

over, they bring themselves to an anchor by means of

their provisional byssus, which they seem to fix with

much care and attention, previously exploring every

part of the surface with their singular leech-like foot.

When many hundreds of these curious bivalves are seen

at the bottom of clear pools, surrounded by living

branches of party-coloured coral, their crimson-spotted

mantles and delicate spiral appendages that fringe the

edges cause them to exliibit a very rich and beautiful

appearance." Our British species are described as

equally beautiful. Dr. Laudsborough, in his delightful

little book, " Excursions to Arran," tells us that he had

an opportunity of watching the movements of the

common Lima hians (or tenera) in Lamlash Baj'.

When put into a jar of sea-water, he 6a3-s, this Lima
" is one of the most beautiful marine animals you can

look upon. The shell is beautiful ; the body of the

animal within the shell is beautiful; and the orange

fringe-work outside of the shell is highly ornamental.

Instead of binng sluggish, it swims about with great

vigour. Its mode of swimming is the same as that of

the Scallop. It opens its valves, and suddenly shutting

them expels the water, so that it is impelled onwards

or upwards ; and when the impulse thus given is spent

it repeats the operation, and thus moves on by a suc-

cession of jumps. When moving through the water in

this way, the reddish fringe is like the tail of a fiery

comet. The filaments of the fringe are probably use-

ful in catching its prey. They are easily broken off,

and it is remarkable they seem to live many hours after

they are detached from the body, twisting themselves

like so many worms." These very interesting little

moUusks also spin for themselves a nest or artificial

burrow in which they live gregariously. This kind of

nest is composed of sand and fragments of coral and

shells united together by means of their temporary

byssus. " The coral nest," says Dr. Laudsborough, " is

curiously constructed, and remarkably well fitted to be

a safe residence for this beautiful animal [Lima hians).

The fragile sheU does not nearly cover the mollusk

—

the most delicate part of it, a beautiful orange fringe-

work, being altogether outside of the shell. Had it no

extra protection the half-exposed animal would be a

tempting mouthful, quite a honne bouche to some prowl-

ing haddock or whiting ; but He who tempers the wind

to the shorn lamb teaches this little creature, which

he has so elegantly formed, curious arts of self-pre-

servation. It is not contented witli hiding itself among
the loose coral, for the first rude wave might lay it

naked and bare. It becomes a marine mason and
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builds a house or nest. It chooses to dwell in a coral

grolto ; but in constructing this grotto it shows that it

is not only a mason but a rope-spinner, and a tapestry-

weaver, and a plasterer. Were it merely a mason it

would be no easy matter to cause the polymorphous

coral to cohere. Cordage, then, is necessary to bind

together the angular fragments of the coral, and this

cordage it spins ; but it spins it as one of the secrets of

the deep. Somehow or another, though it has no hand,

it contrives to intertwine this yarn which it has formed

among the numerous bits of coral so as firmly to bind

a handful of it together. Externally this habitation is

rough, and therefore better fitted to elude or to ward

off enemies ; but though rough externally, within all is

smooth and lubricous, for the fine yarn is woven into

a lining of tapestry, and the inter.stices are filled up

with fine slime, so that it is smooth as plaster work.
" Tapestry," adds the doctor, " as a covering for walls

was once the proud and costly ornament of royal apart-

ments ; but ancient though the art was, I shall answer

for it that our little marine artisan took no hint from

the Gobelins, nor from the workmen of Arras, nor from

those of Athens, nor even from the earliest tapissiers

of the East. I doubt not that from the time Noah's

ark rested on the mountain of Ararat, the forefathers

of these beautiful little Limas have been constructing

their coral cottages, and lining them with well-wrought

tapestry in the peaceful Bay of Lamlash." The family

is represented on Plate 11, fig. 24, by Lima aperta.

Family—OSTREID^.

The Oj'sters have no foot, and the mantle is entirely

open ; the shell is irregular, thick and foliated, and is

generally attached by the outer surface of one valve
;

the hinge is toothless, and the ligament is internal.

The .species are numerous and diversified in appearance
;

upwards of sixty have been described.

Genus Ostrea.—This genus has an inequivalve,

irregular shell, attached by the left valve. The up-

per valve is flat or concave, and the lower convex,

with a prominent beak. The external surface is of a

sub-nacreous, laminated structure, and the internal is

usually of a dull white colour, and slightly nacreous.

Oysters are natives of most countries, being found in

both tropical and temperate seas. Some of them

attain a large size, esi)ecially those that are found in

North America and on the coast of Afiica. Of all

edible moUusks, the oyster is the one most in request,

and is eagerly devoured by prince and peasant. The

Oysters of Great Britain are the most esteemed of any,

and the fishery for this shell-fish is one of national

importance.

THE OSTREA EDULIS (Plate 11, fig. 25), or as it is

often called the Native Oyster, is our common species.

They are found in various parts of our coasts, though the

southern and south-eastern shores afford the principal

supply for the market. The fisheries of Essex are per-

haps the most important, and have been long celebrated.

Fuller in his "Worthies of England," tells us even in his

time that " the best oysters in England—fat, salt, green-

Vcil,. II.

finned—are bred near Colchester, where they have an

excellent art to feed them in pits made for the purpose."

The natural oyster banks are generally in water several

fathoms deep. The oysters spawn in May and June,

and the " spats," as the yoimg fry are called, are col-

lected and removed to artificial beds or tanks, where
the water is very shallow. They then receive the name
of " natives." In these beds they do not attain their

full growth in less than from five to seven years, while

those that remain in their natural beds reach maturity

in four years. In Scotland the oysters are not bred in

artificial beds, but are eaten just as they are brought

from their native rocks. Large quantities, however,

are sent up to England annually to be deposited in the

beds near the mouths of the Thames and Medway.
The principal Scottish fishery is at Prestonpans, near

Edinburgh, from which have been sent in some seasons

as many as thirty cargos, each cargo consisting of 320

barrels, and each barrel containing 1200 saleable

oysters. The season for eating oysters is from the 4lh

of August to the 12th of May, and during this time it

is calculated that from 20,t"00 to 30,000 bushels of

natives, and 100,000 bushels of sea 03'sters are annually

sent to the London market alone. The Romans were

great epicures in oysters, and sometimes imported our

British natives to Rome. Lentilius says that the oyster

is an animal so disagreeable and nauseous to appear-

ance, whether seen in the shell or out of it, that he

must be considered a bold man who first moved it to

his lips ; and King James I. used to say, according to

old Fuller, " he was a very valiant man who first ad-

ventured on eating of oysters." Most probably, adds

the historian, " mere hunger put men first on that trial."

Oysters, however, he says, " are the only meat which

men eat alive, and yet account it no cruelty."

The best French oysters are those found on the

coasts of Brittaii}' and Normandy. The fishery at

Granville, a small town on the coast of Normandy,

produces yearly from 200,000 to 300,000 francs, and

gives employment to from 70 to 120 boats, and on an

average 500 men. At Cancale, another town on the

same coast, 70 boats are often employed, manned with

nearly 570 men.

Those oysters are considered tlie best which are of

a greenish colour. This colour is communicated to

the animal by its feeding upon confcrvse and ulva; in

the taiiks where they are preserved. Oysters occa-

sionally prove unwholesome when out of season, and

there is even a popular tradition in this country that it

is not safe to eat them in any of those months in which

the letter R does not occur. In China 1 have known

them produce deleterious effects upon our sailors, and

in the West Indies those oysters wliich are attached to

the mangrove trees are generally looked upon with

suspicion. Oysters are edible in almost all parts of the

world, though the species vary. In India, China,

Japan, on the shores of the large islands in the Indian

Ocean, in Australia, and in Africa, they are in all

declared by those who have eaten of them to be excel-

lent.

With this account of the genus Ostrea we must con-

clude our long list of Bivalve shells.

3B
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Class V.—BRACHIOPODA (Brachiopods.)

TilK Brachiopoils are so closely allied to the con-

cliiferous mulliisks, that they have been considered by

many naturalists as forming only a simple division of

that extensive class. " In all essential points," says

I'rofessor Owen, "the BracMojmda closely corres-

pond with the acephalous Mollusca, and we consiiler

them as being intermediate to the Lamellihranchiate

and Tunicate orders ; not, however, possessing, as far

as they are at present known, a distinctive character of

sufficient importance to justify their being regarded as

a distinct class of nioUusks, but forming a separate

group of equal value with the Lamellihrinchiata." In

accordance, however, with the more modern systems

of classification, as propounded by Dr. Gray, Mr. Wood-
ward, and the Messrs. Adams, we treat them as a

separate class, the pecidiar structure of the animal en-

titling them to such distinction. Though this struc-

ture shows them to be comparatively low in the scale,

yet they are exceedingly interestiijg both to the physi-

ologist and the geologist. The number of recent or

living species is small, but in former periods of the

earth's surface it was very great, and the Brachiopods

at those times occupied tlie position now taken by the

Cunchifira. The shell of the Brachiopodons mollusca

is essentially bivalve. It is symmetrical but inequi-

valve, and is generally attached to submarine bodies

by a muscnlar peduncle which passes through a hole

in the beak. This in all probability is a byssus when
the animal is young, but becomes consolidated as it

increases in age, and forms at length a permanent

organ of attachment. The valves, instead of being

right and left as in the Cunchifera, are superior and

inferior. As tlie animal lies upon its back, the lower

valve covers the back of the animal, and therefore is,

with reference to the body, correctly called the dorsal

valve ; the upper, covering the ventral surface, receives

the name of ventral valve. The dorsal valve is the

smaller of the two in general, and is always free ; the

ventral valve, on the contrary, is usually the larger,

and has its umbo produced and perforated for the pas-

sage of its attaching peduncle. These valves are united

by a hinge without a. ligament, and are articulated by

two curved teeth, which aj'e developed from the margin

of the ventral valve and fit corresponding sockets in the

other. Internally the dorsal valve is fw-nished with

a peculiar shelly apparatus, called by some authors the

" apophysary system," and by others the " internal

skeleton, and by collectors the " carriage-spring."

".The principal part of the internal skeleton," says

Professor Owen, "consists of a slender, flattened, cal-

careous loop, the extremities of which are attached to

the lateral elevated ridges of the hinge. The crura of

tlie loop diverge, but again approximate to each other, as

they advance for a greater or less distance towards the

opposite margin of the valve. The loop then suddenly

tiu-ns towards the perforate valve, and is bent back

upon itself for a greater or less extent in diflerent species.

.... The arches of the loop are so slender that,

notwithstanding their calcareous nature they possess a

slight degree of elasticity and yield a little to pressure,

but for the same reason they readily- break off if the

experiment be not made with due caution." (See cut

annexed—fig. 230—upper figure.) This extraordinary

apparatus is intended for the support of the " fringed

structure of Bracii'unMjds.

arms" of the animal, a struclure which is peculiar to

this class of molhisks, and which has obtained for them

tlieir name.* (See lower figure.) The mouth of the

Brachiopods is placed on the under part of the cavity

between the lobes of the mantle. Developed froiu the

sides of this mouth we see two long appendages, which

appear to be lateral prolongations of the lips, and cor-

respond with the lips and labial tentacles of the ordi-

nary bivalves. These have usually been called arms

—they are free or united by membrane, and are so

long that they require to be folded up. In most of the

siiecies they are twisted in a spiraJ form, and their

outer margins are fringed with longcirrhi or fiJamentB,

by means of which the anima] creates a current in the

water that brings objects of food within reach of the

mouth. Some conchologists imagine that tlie animal

has the power of protruding these oral arms beyond

the shell in search of food ; but this does not appear to

be the case, as from the fact of their being united by a

membrane, and supported by the internal skeleton

described above, they must evidently be confined to

one position. In some of the genera, however, we

are told that the ends of their arms are " endowed with

a degree of voluntary motion, the movement being

effected by the injection of a fluid into the hollow spiral

tube, by means of which the coils are separated."

* From iSj«x'o', arm, and ^'"s, foot, these arms having be<'n

supposed to take the place of the feet in the preceding clasbcs.
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Another peciJiaiity ia the structure of the Brachio-

podous Mollusca is their respiratory system. True

gills are altogether wanting, and accordingl}', by some
of the earlier conchologists, these oral or fringed arms

were considered as subsidiary to respiration and the

aeration of the blood ; but Professor Owen, in his

masterly paper in the Zoological Journal, from which

we have already given an extract or two, shows that

these processes are carried on by the mantle. The
true branchial vessels, he says, are ramified in rich

profusion upon the inner surface of the lubes of this

part of the body, and consequently it forms the chief,

if not the sole respiratory organ. " In this profuse

distribution of vessels over a plain membraneous ex-

pansion," says the Professor, " we perceive the simplest

construction of the water-breathing organ, or branc/iia."

In some of the Brachiopods the ova are developed in

these large branchial veins, and in others they are

developed in vascular sinuses on each side of the body.

Nothing accurate is known respecting the development

of the young, but they are believed to be, in tlieir lirst

stage, free and able to swim about until they meet with

a suitable position. Some of them appear to attain

their full growth in a single season, and all, probably,

live many years after they have become adult. The
species are all marine, and are found attached to

branches of coral, hanging from the under side of

shelving rocks, or abiding in the cavities of other shells.

They are seldom found on clay beds ; but where flie

bottom consists of calcareous mud they appear to be

very abundant, mooring themselves to every hard sub-

stance on the sea bed, and clustering one upon the

other.—( Woodward.) The Brachiopods enjoyagreater

range both of climate and depth, as well as time, than

any other Mollusca known. They are found in tropical,

temperate, and arctic seas ; in shallow pools left by

the retiring tide, and at the greatest depths explored

by the dredges ; whilst, in time, they are found fossil

in the miocene tertiary, and in the oldest Devonian

strata. Indeed the oldest form of organic life at pre-

sent known, both in the Old and New world, is a

Limjula. At present there are only between seventy

and eighty recent species known, whilst of extinct

forms upwards of one thousand have been described.

The class Bracukipoda is divided into two sub-

classes— I. Ancylopoda, and II. Helictopoda. Ia

the Ancylopoda, the oral arms are recurved; not

extensile, or only at the tip ; and are affixed to shelly

appendages on the disc of the dorsal valve. The
mantle is adherent to the shell, the substance of which

is pierced by numerous minute perforations. In the

Helictopoda the oral arms are elongate and regularly

spirally twisted when in repose. The mantle lobes

are merely applied to the inner surface of the shell, the

surface of which is not punctured.

The sub-class Ancylopoda is divided again into two

orders—I. Ancylobraohia, and II. ChYPTonRACiiiA.

The Ancylohrachia have the oral arms aflixed to

calcareous lamellae, forming a loop attached to tlie

hinge margin of the dorsal valve, and more or less pro-

minent in its cavity. The animal is generally attached

to marine bodies by a tendinous peduncle. The Cryj)-

tohrachia have the oral arms sunk into grooves in the

convex centre of the inner surface of the ventral valve.

The shells are generally attached by the outer surface

of the larger valve.

Sub-class I.— ANCYLOPODA.

Order I.—ANCYLOBRACHIA.

This order contains only two families:

—

Family -TEREBRATULID^ [The Lamp-sJielh).

The shells in this family (see Plate 11, fig. 2G,

Terehralula austmUs) are inequivalve, and usually

oral or suboircular. They are somewhat like a

Grecian lamp in form, and have therefore received

the general appellation of Lamp-shells. The valves

are minutely punctate, sometimes smooth, some-

times striated. The ventral valve is the larger,

and its beak is produced and truncated at the apex,

which is perforated. The foramen or hole is some-

times perfect, at other times it is a deep sinus, uncon-

nected at its lower margin. It is usually separated

from the hinge line by a triangular plate, called the

ddtidium, which is composed of two pieces. The two

teeth are placed in this valve, situated one on each side

of the deltidium. The dorsal, and smaller valve, has

a depressed beak, two sockets for the reception of the

teeth of the ventral valve, and a prominent cardinal

process between them. It is also furnished with a

hinge plate provided with four cavities, and a central

ridge or sepitum. The internal skeleton (see fig. 204) is

attached to this valve, and consists of a slender shelly

loop attached in some genera at its origin to the hinge

plate, and furnished with oral processes ; in others to

the septum in the middle of the dorsal valve. The
animal is always attached by a pednncle, which passes

through the hole or deep sinus in the apex of the beak;

and tlie strongly cirrhated, looped, or contorted oral

arms (described above) are united throughout by mem-
brane, are folded upon themselves, and are only spiral

at their extremities. The valves are opened and closed

by adductor and retractor muscles, and the pedimde

is provided with two additional ones. The species,

though not numerous, have been distributed through-

out a number of genera, whose characters have been

taken chiefly from the structure of the internal skele-

ton. Tliey may all be arranged in two tribes.
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Tkiee I.—TEREBRATULANINA.

The species belonging to this tribe liave the shelly

loop attached to the hinge plate, and is composed of

three genera, Terebratula, Terebratulina, and Wald-
heimia.

Tribe II.—MAGASINA.

In this tribe the species have tlie shelly loop at-

taclied to the septum, in the middle of the dorsal

valve, and is composed of six recent genera— Kre-
bratella, Magas, Bouchardia, Megerlia, Morrisia, and

Kraussia.

Order II.—CRYPTOBKACHIA.

Family—THECIDEID.S;.

This is the only family of recent shells contained in

the order. The animals have the oral arms folded

upon themselves, united by membrane, fringed with

long cirrlii on their outer margins, and supported by a

shelly loop. The mantle extends to the margin of the

valves, and adheres closely.

Ge.nus Argiope.— This genus has the loop folded

into two or four lobes, and adhei'ing to the prominent

septa with which the dorsal valve is furnished in-

teriorly.

Genus Thecidea.— This genus has an unsymme-
trical loop divided into two or more lobes which are

united more or less intimately with grooves formed in

the disc for their reception.

Sub-class II.—HELICTOPODA.

This sub-class consists, like the preceding, of two
orders—the Sclerobrachia and the Sarcobrachia,
the first having the oral arms, suppoited by a shelly

band arising from the hinder or cardinal edge of the

ventral valve ; the second, having the oral arms fleshy

to the base, and without any shelly support.

Order I.—SCLEROBRACHIA.

In this order there is only one family of recent shells,

and this consists of a single genus.

Family-RUYNCHONELLIDiE.

The Eh)Tichonellas have elongate, fleshy, spiral, oral

arms, supported at the base by two short, hard, diverg-

ing shell- lamiuffi arising from the hinge margin of the

ventral valve.

Genus Rhynchonella.—This genus has a trigonal

shell, usually plaited, and acutely beaked. Externally it

is not punctate, and internally it has no testaceous skele-

ton or apophysary system. The dorsal valve is elevated

in front, and depressed at the sides, whilst the ventral

valve is hollowed along the centre. The foramen is

triangular and open, situate under the beak. Only

two recent species are known ; one from the northern

seas, and the other from New Zealand.

Order II.—SARCOBRACHIA.

This order is composed of three families of recent

shells, all distinguished by there being no processes on

the hinge-margin or disc in the lower valve, though in

some of them there is a slight medial longitudinal

elongation.

Family—CRANIID^.

The Cranias have the oral arms fixed to a process

of the ventral valve. The shell of Crania is orbicular,

calcareous ; tlie dorsal or upper valve of a conical

form, and the lower or ventral valve entire, flut, and

attached by its outer surface to marine bodies. Five

recent and twenty-eight fossil species are known. The
recent ones are natives of the north seas, the coasts of

Great Britain, the

South Wales.

Mediterranean, India, and New

Family—DISCINID^.

The Discinas, like the preceding family, have the

oral arms fixed to a process of the ventral valve ; but

the shell is horny, and when fresh and moist, is quite

flexible, and is attached to marine bodies by a short ten-

dinous peduncle, which passes through a small slit in

the disc of the lower valve. The upper valve of Dis-

cina is conical, and resembles the shell of a limpet or

patella, the lower is orbicular and flat ; they are not

united together by a hinge, and the external surface is

minutely punctate. Seven recent species are known,

chiefly from South America.
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Family—LINGULID^.

The Liugulas (represented on Plate 11, fig. 27, by

Linjula anatiiia) have elongated, fleshy oral arms,

fringed externally with numerous cirrhi, and situated

on each side of the mouth. The valves of the shell

of Liitgula are thin, depressed, nearly equal, without a

hinge, but held together by muscles, and supported by
a thick peduncle, which comes out between the beaks.

The shell is almost flexible, and is covered with a hard

olive periostraca. There are seven species known, all

natives of the seas of warm climates, where they are

found perforating the mud of shallow baj's, or dwelling

in mud or sandy mud in some of the harbours.

Class VI.—TUNICATA (The Tunicaries).

" The lowest order of Acephalous Mollusca," says

Jlr. Woodward, " are called Tunicaries, being protected

by an elastic tunic in place of a shell. They are ex-

tremely unlike shell-fish in appearance, and are denied

a place in most works of conchology ; having no hard

skeleton, they neither furnish objects for the cabinet of

the collector, nor materials for the speculation of the

geologist." A history of molluscous animals, however,

would be imperfect without an account of these " shell-

less mollusks," as Cuvier calls them. The Tunicala

or Tunicaries then, may be characterized as molluscous

animals which have no true shell, but are enveloped

in a soft, organized, coriaceous, or gelatinous tunic or

mantle. This tunic is constructed in the form of a

sac with two openings, or shaped like a tube, of greater

or less dimensions, open at both ends ; and is adherent

by its base, or by a long flexible peduncle, to some
foreign body, as stones, sea-weeds, &c., or else floats

freely on the surface of the water. Inside this sac we
find a second tunic, which is extremely muscular and

always smooth, while the outer surface is sometimes

rough and warty. Within this tunic are lodged the

viscera, consisting of well-defined organs of respiration,

•circulation, and digestion, and a nervous system. The

Ascidiau, laid upeD to show brancliial sac.

respiratory or branchial organ is in form of a sac of an

oblong, oval, or rectangular shape, and in the Ascidians

is a large bag of vascular network furnished with vibratile

cilia, and being jjorous, allowing the water to pass

readily through it into the mantle cavity, and thence

out by the exhalant orifice— (fig. 231). "The heart is a

simple, elongated, vasiform muscle, inclosed in a peri-

cardium, attached to the branchial sac, continued at

either end into a vessel—the ramifications of one being

expended chiefly upon the respiratory oi'gan, those of the

otherupon thevisccra and tunics of thebody. According

to the direction of the circulatory currents the one will

be an artery, the other a vein, and the circulation itself

will be pulmonic and systematic."

—

(Owen.) Some of

the Compound ascidians have the tunic so transparent,

that the circulation can be seen going on within. " A
very singular condition of the circulatory system has

thus been detected. The blood actually moves back-

wards and forwards to and from the heart in the same
vessels, as it was supposed to ebb and flow in the

human veins before Harvey's great discovery." —

•

{Owen.) The digestive organ consists of a stomach
;

an oblong, dilated sac ; an intestine, disposed in a

sigmoid flexure ; and a simple follicular liver. The
nervous system consists of a ganglion, from which can

be traced certain filaments diverging to each a])erture

of the sac, and others to supply the respiratory sac.

The two orifices or openings mentioned above as ex-

isting in the sac or tunic, are branchial and anal.

Through the upper or in-current, as it is called (the

branchial orifice), the water enters, caiTying with it the

nutrient particles floating in the water ; these molecules

are introduced by the action of immerous microscopic

cilia through this orifice into the esophagus, and from

that to the stomach. The alimentary excretions and

the generative products are expelled through the lower,

ex-current, or anal aperture, by the contraction of the

muscular tunic. This is so powerful as to enable the

animals to squirt the water out in a sudden jet. " The
only vital actions," says Professor Owen, " obvious to

ordinary vision, are an occasional ejection of water

from the orifices of the tunic by a sudden contraction

succeeded by a slow ami gradual expansion. Such

contractions and expansions, aided by the ciliary cur-

rents which the microscope has detected, and the peri-

staltic movements of the alimentary, circulating, and

secerning tubes, are all the actions which the organic

machinery has to perform in the living Ascidian." A
curious discovery was made some years ago in the

composition of the tunic of these animals. Dr. Schmidt

ascertained that it contained a large proportion of cel-

lulose, a ternary organic substance previously believed

to be peculiar to vegetables. The sexes are united in

almost all the Ttmicata; and the young produced from

eggs undergo a regular series of changes or meta-
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moriihoses. Tlie larvoe are like tadpoles in shape, are

solitary and free, swimming rapidly by the aid of the

iiiidulatory movements of a long tail. They attach

themselves occasionally; they then change their form,

lose their tail, and after a few days' free and locomotive

life, finally fix tliemselves. In addition to reproduction

by ova the compound Tunicaries have been ascertiiined

to possess a second mode, viz.—by gemmation. This

process is superinduced upon the young Ascidian after

its development from the ovum. " The individuals

formed by the gemmation of the primary bud of the

young Ascidian are, instead of being detached, retained;

the process of gemmation being regulated so as to pro-

duce the characteristic pattern in which the different

individuals are grouped in the mature compound ani-

mal. "

—

(Owen.) The greater number of the Tunicaries

are fixed in their adidt state; but there are others that

are always free, and only found in the open ocean.

They thug form two natural groups. Of the first or

fixed group, some of the individuals become entirely

distinct, in others they remain connected by a vascular

canal, and in a tliird set all the individuals become

blended into a common mass. These groups form the

Snlilary, the Social, and tlje Compound ascidians of

authors. The animals belonging to the class Tunkata

are all marine, and are numerous in all seas, being

found from low water to a considerable depth. " Ad-

hering to rocks and sea-weeds," says Mr. Adams,
" these strange, bag-shaped, leathery bodies may be

seen along tlie strand at low water, ejecting when
touched the sea-water to some distance; and on the

ocean their lengthened sinuous chains, or pellucid

pliosphorescent tubes, cannot fail to arrest the eye of the

voyager. The compound forms exhibit, in the varied

airangement of the individuals composing the general

mass, a lunuber of elegant stems and flowers of curious

and complicated design. Towards the northern shores

they are sombre in their colours, but in the sunny

regions of the south their hues assume the brightest

dj'cs, and vie with those of the corallines and actiniie

that people the bed of the ocean. It was in the

Ascidian Tunicaries that MM. Audouin and Milne

Edwards first discovered the metamorphoses of the

Molhisca, and their discoveries have since been ex-

tended by the laborious researclies of Sars and Loven.

It was among these singular beings that Van Hasselt

discovered " a heart of such extraordinary character,

changing incessantly its auricle to ventricle, and its

ventricle to auricle—its arteries to veins, and its veins

to arteries." Among the Salpian Tunicaries it was,

moreover, that Chamisso made the no less extraordinary

discovery that a 'Salpa mother is not like its daughter

or its own mother, but resembles its sister, its grand-

daughter, and its grandmother.' The Pyrosomes afford

a spectacle to the naturalist of unexampled beauty

when, seen by myriads from the vessel in the niglit,

they gleam with phosphorescent radiance, forming vast

shoals of mimic pillars of fire, illuminating all around

with a green unearthly glare. The most curious fea-

ture in the history of these soft-shelled niolhisks

is the fact that many among them form communities

of beings, like the corals, a commonwealth of beings

bound together by common and vital ties Each star is

a family, each group of stars a community—individuala

are linked together in systems, systems combined into

masses."

Tlie Class Tunicata has been divided into two orders

or divisions by Dr. Fleming, according as the inner or

muscular tunic or sac is more or less detached, or is

adherent to the external tunic. Those individuals

which have this inner sac more or less detached from

the external sac are termed Dichitonida ; and those

which have it adhering throughout to the external tunic

are termed Moiwchitonida,

Order—DICHITONIDA.

Inner sac more or less detached from the external

tunic ; united to it at the two orifices. Branchiae large,

equal, spread on the inner surface of this sac. Bran-

cliial orifice with an inner membranaceous ring and

circle of tentacles.

This order contains four families, three of which

are fixed, and the fourth floating.

Family I.—ASCIDIID.iE {Simple Ascidians).

This family has been thus characterized:—Animal

simple, fixed, solitary or gregarious; not united into

groups by a common integument ; oviparous ; not

gommiparous ; sexes united ; branchial sac simple

or disposed in (eight to eighteen) deep and regular

folds.

The species of Ascidians are very abundant in the

northern seas, on the British coasts, the northern shores

of Europe, and in the Mediterranean. "Barely is the

dredge drawn up from any sea-bed at all prolific in

submarine creatures," says Professor Forbes, "without

containing few or many irregularly-shaped leathery

bodies, fixed to sea-weed, rock, or shell by one extremity

or by one side, free at the other, and presenting two

more or less prominent orifices, from which on the

slightest pressure the sea-water is ejected with great

force. On the sea-shore, when the tide is out, we find

similar bodies attached to the under surface of rougli

stones. They are variously, often splendidly coloured,

but otherwise they are unattractive or even repulsive

in aspect. These creatures are AscidiiV, properly so

called. Numbers of them are found clustering among
tangles, like branches of some strange semitransparent

fruit. They are very apathetic and inactive, living

upon microscopic creatures drawn in wit'i currents of

water by means of their ciliated respiratory oi'gans.

The leathery case is often incrusted with stones and

shells, decorated with parasitical though ornamental

plumes of corallines, and not seldom perforated by

bivalves which lodge themselves snugly in the tough

but smooth skin." Some of the Ascidians appear to

have been well known to Aristotle ; and his description
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is extiemcly accurate. On the coasts of the Mediter-

ranean and in China (where species of AsoidicE occur),

several of them are esteemed as articles of food. Van
Beneden informs us that at Cette Ascidias are taken

regularly to market, and that a particular species

(Cynthia mkrocosmus), "although so repulsive exter-

nally, furnishes a very delicate morsel, much sought

after by some."

Genus Ascidia or Sea Squirt.—This genus is

known by its sessile body beingcovered with a coriaceous

or gelatinous tunic; the branchial orifice being eight-

lobed, and furnished inside with a circle of simple ten-

tacular filaments ; the anal orifice is six-lobcd, and the

branchial sac is not plaited. The species vary in

length from one to five or six inches, and range from

low water to twenty fathoms. In some of the Ascidis

the external tunic is pale and seraitransparent, and the

inner coat is orange or crimson, or sometimes marbled

with orange and white. Most of them, however, as

Sir John Dalyell says, " are coarse, unsightly, deformed-

looking animals, utterly void of that external symmetry

and beauty rendering many of the tenants of the waters

so interesting. Nor is it in this only that they should

fail to attract the spectator's notice. They testify

neither instinct, action, nor motion, nor even the symp-

toms of life, farther than slight enlargement and reduc-

tion of size, together with contraction and expansion

of the two tubular orifices of the body. No sensible

attraction follows abstinence or repletion ; the external

form undergoes scarcely any modification from health

or disease ; even the lapse of time, that universal con-

sumer, seems hardly to make any impression on the

shapeless mass, which is rooted immovably from the

first moment on the same spot to vegetate, live, or

die."

GicKUS Cynthia.—This genus is sessile as well as

Ascidia, and its test or tunic is coriaceous; both bran-

chial and anal orifices are four-lobed, and the branchial

sac is plaited longitudinally aud surmounted by a circle

of tentacular filaments. About fourteen species are

described as inhabiting the coasts of Great Britain, and

they are foimd ranging from low water to thirty fathoms.

Individuals are often seen unattached as well as fixed,

though, as Mr. Rupert Jones observes, these animals

" cannot be said to have an entirely free existence, their

tests being usually more or less imbedded in sand or

mud, and frequently h-eld to their anchorage by the

agglutination of the surrounding sand-grains to their

outer surface. But from such a position they are easily

disturbed." The species of Cynthia are also frcipiently

found associated in groups of numerous individuals,

forming large bunches in consequence of the interlacing

of their root-fibres. The genus is represented by two
species, C. monuis and C Canojyios (Plate 9, figs.

7 and 9).

Genus Boltenia.—This genus instead of being ses-

sile, as in the two preceding genera, has its coriaceous

body fixed by a pedimcle to stones, often in deep water.

Sometimes young Boltenise fix themselves on to the

stem of their parent. In tliis genus the orifices are

lateral, and both of them are cleft into four lobes or

rays; the branchial sac is longitudinally plaited and
surmounted by a circle of compound tentacles.

Two other genera belong to this family, MoUjnIa

and Chehjsoma—the one (Molgula) having a mem-
braneous tunic or test, but usually invested with sand

or other extraneous matters; the other having its

coriaceous test resembling the carajiace of a tortoise.

Family II.—CLAVELLINID.a; {Social Ascidiwis).

The " Social Ascidians " are very small animals found

on stones, shells, and sea-weed, adhering by numerous

root-like projections of their outer tunic. As their

name indicates, these animals occur in groups of several

individuals, each liaving its own heart, respiration, and

system of nutrition, but fixed on peduncles or stalks

that branch from a common stem, through which the

blood circulates in o]ipo.site directions. They are such

transparent and colourless animals, that their internal

structure can be seen without dissecting them. Repro-

duction takes place in these Social Ascidians by gem-

mation or by the process of budding, as well as by

eggs. The new individuals so formed may continue

united to the parent, or may bccoro'" oompletuly free

liy the rupture of the connecting tube.

Genus Clavei.una.—In this genus the individuals

composing the compound body are connected by creep-

ing tubular prolongations of tlieir common tunic. They

are elongate, erect, more or less pedunculated; the

outer tunic is smooth and transparent, and the thoracic

portion of llie body is usually marked with colouied

lines. The branchial and anal orifices are both sinjple,

without lobes or rays. The specic!s which have been

observed are found in the northern seas and in the

Jlediterranean. This genus is represented by C. horcalis

in Plate 9, figs. 5 and 6.

Genus Perophora. —This genus ditTers from the

preceding in the individuals being suborbicular and

comjiressed, and the thoracic portion of the body being

destitute of coloured lines. There is only one species

known. It is beautifully transparent, according to

Professor Forbes, who has dredged it adhering to sea-

weed on the coast of Anglcsea, and appears like little

specks of jelly dotted with orange and brown. When
dried, these bodies appear like the minute ova of some

mollusk.

Family III.—BOTRYLLID.^^ {Compound
Ascidians).

The Botryllidce are compound animals, and fixed.

The animals are associated with each other, their tests

being fused together so as to form a common mass in

which they are imbedded in one or more groups. Each

individual, however, has a distinct branchial and anid

orifice, and they are not connected with one another by

any internal union, "If, when walking on the sea-

shore about low water mark, we turn over large stones,

or look under projecting eaves of rock, we are almost

sure to see translucent jelly-like masses of various hues

of orange, purple, yellow, blue, grey, and green, some-

times nearU' uniform in tint, sometimes beautifully

variegated, and very frequently pencilled as if with

stars of gorgeous device ; now encrusting the surface

of the rock, now depending from it in icicle-like pro-
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jections. These are Compound Ascidians. A tangle

or broad-Icavcd fuciis, torn from its rocky bed, or

gatlicrcd on the sands whore the waves have cast it

lifter storms, will show us similar bodies, mostly those

star-figured, investing its stalks, winding among the

intricacies of its roots, or clothing with a glairy coat the

expanse of its foliated extremities. If we keep some of

these bodies in a vessel of sea-water we find they lie

ns apathetic as s]Kinges, giving few symptoms of vitality

beyond the slight ponling out of tube-like membranes
around apertui'cs which become visible on their sur-

faces, though a closer and microscopic examination will

bIiow us currents in active motion in the water around

these apertures, streams rejected and whirlpools rush-

ing in; indicating that however torpid the creature may
externally appear, all the machinery of life, the respira-

tory wheels and circidatory pumps, are haid at work in

its iinnost recesses. In the course of our examination,

especially if we cut up the mass, we find that it is not

a single ainnial whirb lies before us, but a common-
wealtii of beings bound together by common and social

tics. . . . I'iach member of the commonwealth has

its own peculiar duties, but shares also in operations

which relate to the interest and well-being of the mass.

Anatomical investigation shows us the details of these

curious structures and arrangements beautiful as wise.

Indeed few bodies among the lower forms of animal

life exhibit such exquisite and kaleidoscopic figures as

those which we see displayed in the combinations of the

Compound Ascidians."

—

{Forbes.) The Compound
Ascidians form rather a large family, comprising within

it at least thirteen distinct genera. These m.ay bo

arranged, however, in three groups or sub-families.

Slii-iamii.y I.—BOTRYLLINA.

In the animals of this group the individuals are

united in systems around connnon excretory cavities

or cloaca; ; and tlieir bodies are not divided into a dis-

tinct tlunax and abdomen.

GKNt:s BoTliYM.us.—Tins genus may be taken as

the type of this group. The external tunic is gelatinous

or cartilaginous, sessile, and incrusting. The animals

are grouped in simple prominent stars, and the indi-

viduals—from six to twenty in each system—lie hori-

zontally, with the vent far from tlie branchial orifice,

which is simple. The braneliial orifices are arranged

round a connnon doaco. "The tests of tlie animals

are fixed together, forming a common mass, in which

the animals arc imbedded in one or more groups or

systems, but the individuals are not connected b}' any

internal union."

—

(Athims.) There have been as

many as ten distinct species described, six of winch are

found on the shores of Great Britain. They vary con-

siderably in form and colour, some of thera being

purple, and others yellow, blue, grey, or green. They

are fixed on stones or sea-weed, near low-water mark.

The genus is represented by B. pohjcijdus (Plate 9,

figs. 7 and 8).

Sii!-FAMii.Y 11. -POLYCLININA.

This group is distinguished from the preceding by

the body being divided into three distinct portions, viz.

—a thorax, with the branchial apparatus; a superior

abdomen, with the digestive organs; and a post-

abdomen, with the heart and reproductive organs.

Gi:nus Polyclynum.—This genus has a gelatinous

or cartilaginous test, sessile or slightly pedunculated,

and varying very much in form. The systems are

numerous, convex, somewhat star-shaped, each with a

central cloacal cavity. The individuals, varying from

ten to an hundred and fifty, are placed at unequal

distances from their eonmion centre. The abdomen is

much smaller than the thorax, and the post-abdomen is

pedunculate. The branchial orifices are six-angled and
six-rayed, and the anal aperture is prolonged hori-

zontally and irregularly cut. Six species are known,

one of wdiich, P. conslellatwn, is figured in Plate 9,

figs. 12-14.

Genus Synoici^m.—This genus has the test semi-

cartilaginous, cylindrical, and pedunculate, and the

animals are either isolated or attached gregariously to

similar cylindrical bodies. The systems are single,

circular, terminal, and comprise six to nine animals.

The branchial orifices are six rayed, and the anal

aperture has the same number; but they are unequal,

the three lai'gest forming the exterior margin of the

central star. Only one species is known, S. tiirgcns,

figured in Plate 9, figs. 15-17.

Gi;nus Sigii.lina.—This genus has a solid, gelatin-

ous test, in form of an elongated, erect cone. It is

pedunculated, and occurs either isolated or gregarious.

Each cone consists of a single system of many indivi-

duals disposed one above another in irregular circles.

The branchial and anal orifices have each six rays

;

the abdomen is larger than the thorax ; and the post-

abdomen is long and slender. The genus derives its

name from a fancied resemblance of the common mass

to a seal (sigilhim), and contains as yet only one species,

S. oustro/is, from the tropical seas, which is repre-

senlod in Plate 9, figs. 10 and 11 {magnified).

SuD-i-.\Mii.Y III.-DIDEMNINiE.

This group embraces all the compound Ascidians

whose body is distinctly divided into two parts, tlia

thorax and abdomen.

Genus Didkmnium.—This genus has a coriaceous

test which is sessile and encrusting, and diversified in

form and appearanc(^ The systems are numerous,

compressed, without central cavities, and the individuals

are scattered over the common body without any appre-

ciable order of arrangement. The abdomen is pedun-

culate. The branchial orifice only is rayed.

Genus Distomu.-j.—This genus ditfers from the

preceding in having both the branchial and anal orifices

rayed. The test is semicartilaginous, sessile, and

assumes various forms. The systems are numerous,

usually circular, and the individuals are placed in one

or two rows at unequal distances from a common cen-

tre. The rays at the margin of both apertures are

six in number. There are several species of this

genus, one of wbicli, D. ruber, is represented in Plate

9, figs. 1-3,
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Family IV.—PYROSOMATIDiE.

The Pyronoraas are compound animals; but instead

of being fixed, they are free and floating on the surface

of the ocean.

Genus Pyrosoma.—This genus is the only one at

present belonging to the family. The common body

of this peculiar genus of Tunicaries is semicartilaginous

and noncontractile—the individuals of which the aggre-

gate mass is composed forming a hollow cyliuder from

two to fourteen inches long, a half-inch to three inches in

circumference, and open at one extremity only. These

individuals are grouped in whirls each having two ori-

fices, one at each end. They are united at the circum-

ference of the middle portion by the fusion of the tests

to one another into rings more or less regular, and

varying in number according to the species, so that the

whole forms the cylinder above described.

—

[Rupert

Jones.) Their orifices are so arranged that the inhalant

openings are external, the inhalant inside the tube ; and

the result of so many little currents discharged into the

cavity is to produce one general outfiow, which impels

the floating cylinder with its closed end foremost.

—

( Woodtoard.) The individuals composing this curious

floating cylinder amount, in the adult Pyrosoma, to

several thousands, forming, in fact, a numerous colony,

each little mollusk in its own cell, distinct, yet insepar-

ably connected with its fellows. The Pyrosomas are

gregarious animals, and often occur in great numbers.

They are found in the warmer parts of the great ocean,

and at times they are so abundant in the Mediterranean

that they have been found to clog the nets of the fisher

men. Their delicate and transparent forms, and their

elegant tints of colour, render them beautiful objects as

seen floating during the day on the tranquil bosom of

the sea; but their splendid phosphorescent property,

the brilliant light which they give out at night as they

glide past the vessel, have made them still more the

objects of admiration to voyagers and naturalists. The

descriptions given by many such are exceedingly inter-

esting. The celebrated Humboldt, describing his

having seen the P atlaniicum on his voyage to South

America, says that it gave a light of a foot and a half

in diameter while swimming beneath the surface.

" Only imagine," he says, " the superb spectacle which

we enjoyed when in the evening, from six to eleven

o'clock, a continuous band of those living globes of fire

passed near our vessel. With the light which they

diffused we could distinguish at a depth of fifteen feet

the individuals o(T/iynmi3, Pelamys, and Sardon, which

have followed us these several weeks, notwithstanding

the great celerity with which we have sailed." Dr. G.

Bennett, in his interesting " Wanderings," tells us that

the ves.sel in which he was, continued, while proceeding

at a rapid rate, during the whole night to pass through

distinct but extensive fields of Pyrosomas, floating, and

glowing as they floated, on all sides. Enveloped in a

flame of bright phosphorescent light, he adds, and

gleaming with a greenish lustre, these creatures seen

at night, in vast shoals upwards of a mile in breadth,

and stretching out till lost iu the disUuice, present a

spectacle the glory of which may be easily imagined.

The vessel, as it cleaves the gleaming mass, throws up

Vol. U.

strong flashes of light as if ploughing through liquid fire,

which illuminates the hull, the sails, and the ropes with

a strange unearthly radiance. M. Peron, the French

naturalist, was, perhaps, the first who recorded this

phosphorescent quality of the Pyrosomas. It was in a

squall out at sea that his attention was called to the

phenomenon. " Suddenly," he says, " we discovered at

some distance a great phosphorescent band stretched

across the waves, and occupying an immense tract in

advance of the ship. Heightened by the surrounding

Pyrosoma gi;;aiitcuni.

circumstances, theefibct of this spectacle was romantic,

imposing, sublime, rivetting the attention of aU on

board Soon we reached the illuminated tract, and

perceived the prodigious brightness was certaiidy and

only attributable to the presence of an innumerable

multitude of largish animals floating with the waves.

From their swimming at diflerent depths they took,

appaventlv, diflerent forms; those at the greatest deplh

3 C
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were very iiidermite, presenting much of tlie appearance

of groat masses of fire, or rather of enormous red-hot

cannon balls; whilst those more distinctly seen near

the surface perfectly resembled incandescent cylinders

of iron." The genus is represented by fig. 232

{Pyrosoma gitjanteurn)

Order—MONOCHITONIDA,

Inner sac adhering throughout to the external tunic.

Orifices without tentacular fringes.

This order contains two families—one of which is

always free and floating; the other free also, but living

buried iii mud.

Family I.-SALPIDiE.

The Siilpm arc distinguished by their outer tunic

being thin, elastic, elongated, compressed, and open at

both extremilics, the two orifices being opposite eacli

other. They are free, and habitually swim on the

waters of the ocean, and are alternately solitary and

aggregated. The solitary individuals resemble short

but rather wide tubes, which are often of considerable

size, and so transparent tliat, as Professor Forbes says,

tliey look as if carved in crystal.

The history of these Tunicaries is replete with interest,

especially on account of their singular mode of repro-

duction. Those occur under two conditions; at one

time appearing, as described above, in solitary indivi-

duals, floathig freely on the surface; at others, asso-

ciated into lengthened groups, or chains, composed of

numerous hidividuals of similar form, and swiramina

with regular serpentine movements through the tran-

rpiil waters. The individuals which compose these

chains contract and expand simultaneously, "keeping

time, as it were, like a regiment of soldiers on parade,"

each chain tlius appearing to be a single being, acting

through the influence of a unique will. After floating

fur a certain time under this form the society is broken

up, and each individual, so separated from the chain,

propagates a young one like itself. This individual

grows to the size of its grand parent, and then brings

forth, in its turn, a social chain of young Salpa:, which,

again, give origin to the solitary individuals ; thus, as

Chamisso discovered, for it is to him we owe the know-

ledge of this curious fact, chained Salpa do not produce

chained Salpcc, but solitary Salpxc, ami these do not

reproduce solitary, but chained SalpiK; or, as this

naturalist expresses it, " a (Sn?;pa mother is not like its

daughter or its own mother, but resembles its sister,

its gi'auddanghter, and its gramlmother !" tlie alternate

r/<neralioiis only resembling each other. As the mem-
bers of one generation are very dissimilar from those of

the other, the species described previously to this dis-

covery of Chamisso's, were accordingly very much mul-

tiplied. The only conspicuous vital action in these

.Sc(/j;(e, says Professor Owen, are the rhythmical contrac-

tion and expansion of the mantle, in which the elasti-

cily of the outer tunic antagonizes the contraction of

the inner one. During expansion the sea-water enters

by the posterior aperture, and is expelled, in contraction,

by the anterior one; its exit by the opposite end being

prevented by a valve. The reaction of the jet, which

is commonly forced out of a contracted tube, occasions

a retrograde movement of the animal. The currents

which successively traverse the interior of the animal,

renew the oxygenated medium upon the surface of

the respiratory organ, bring the nutrient molecules

within reach of the prehensile, subspiral, labial mem-
brane of the mouth, and expel the excrements and

generative products. Thus a single act of muscular

contraction is made subservient, by the admirable co-

adjustment of the dilferent organs, to the performance

of the functions of locomotion, nutrition, respiration,

excretion, and generation. The Salpce are found in

some of our northern seas, but tlioy are more abundant

in the l\Iediterranean, and in the warmer parts of the

ocean, in these localities they are remarkable for the

brilliant phosphorescent light they give out at night,

especially when the water is agitated. The long chains

of these animals swimming near the surface, have been

described as occasionally producing the effect of long

ribands of fire drawn along by the currents.

Three genera have been enumerated.

Genus Saepa.— Tliis genus is the typical and most

important one, and may be defined in the solitary

form, as oblong, subcylindrical, truncated in front by

the oral orifice, pointed posterior-

ly, anal orifice subterminal, each Fig. 233.

orifice furnished with a valve; test

thin, transparent; muscular man-

tle incomplete, forming a set of

transverse or oblique bands; man-

tle cavily lined by a system of

vascular sinuses; gill rudimen-

tary, consisting of two narrow, ob-

lique, unequal lamina;, forming an

oblique band across the interior;

visceral mass or imclcus situate

near the posterior extremity, and

very conspicuous, owing to the

brilliant orange, brown, or reddish

hues of the liver. The sexes arc

combined, and all the species yet

observed are viviparous ; the

young being produced by gem-

mation in chains consisting of salpa octofora

individuals uiJike the parent,

and becoming oviparous. The individual Salpa: vary

in length from half an inch to ten inches, and the chains

are found extending from a few inches to many feet.

A good many species have been described. The genus

is represented by fig. 233 {Salpa octofora).

Genus Doliolum.—This genus was established for

some little animals nearly allied to the Salpa, which

are described as round, or in the form of a little cask,

transparent, open at the ends, and from two to ten

lines in length. The method of progression in these
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Small creatures is by contiacting the whole boily, anJ

fiM'cing the water out at one or the other extremity.

Some other little Tunicaries have been found floating

on the surface of the ocean, in various parts of the

work), consisting of an ovoid-shaped body, terminated

by a long curved tail or swimming organ. They are

minute in size, from one-sixth to one-fourth of an inch,

and are rapidly propelled through the water by power-

ful vibrations of the long, curved, lanceolate, caudal

appendage. Tliese form the genus AprENDicuLAKiA.

Professor Forbes describes them as very nimierous at

limes, and appearing at a little distance, " as cloudy

patches of red colouring matter in the water."

Family II.—PELONAIADiE.

This family is composed of only one genus, Pei.onaia,

which contains two species, both of them very rare.

The animals are simple and unattached. The test is

more or less cartilaginous, smooth, or wrinkled, elon-

gated and cylindrical. The two orifices are not oppo-

site each other, but are both placed on the same plane

on two eminences on the anterior extremity. The
creatures live buried in mud, quite unattached to any

other body, and are extremely apathetic, presenting

scarcely any appearance of motion.

BRYOZOA.

Before drawing our history of the sub-kingdom

HfoHusca to a conclusion, we ought to mention the fact

that the large group of animals formerly arranged

amongst the Zoophytes, and known as the Bri/ozoa,

are now included within it; and that their proper place

in the zoological system ought to be immediately fol-

lowing the class Tunicata. The structure of the animals

belonging to the Bnjozoa is decidedly more mollusoan

than zoophytic ; and indeed were we only to imagine

the minute tentacula which fringe the oral orifice of

many of the Ascidian tunicaries to be greatly prolonged

and clothed with cilia, and the respiratory cavity to be

contracted, wo should see the groat rcsoniManoe which

a Bryozoon, such asFliistra, has to a mollusk of tlio As-

cidian type. The nervous system of these little crea-

tures is not formed on the radiated type, but consii^ts

of a single ganglion placed between the two orifices, as

in the Tunicata. They have also a separate intestine,

which possesses an anal orifice; and there exist a

gizzard-like organ and a rudimental liver. Still, as in

almost all systems these animals continue to form

part of the class Zoophyta, we will postpone their

further consideration till wo come to treat of that

class.





1





THE MUSEUM

NATURAL HISTORY
ZOOLOGY.

Sub-kingdom IV.—RADIATA (Rayed or Radiated Animals).

This sub-kingdom of animals contains a great variety

of creatures, diiiering from each other in form and

outward appearance. Some are higlily organized,

wliile otliers liave a very simple structure, and ajipear

to form the connecting link between the animal and

vegetable kingdoms. Generally speaking, however,

they may be distinguished from the three sub-king-

doms already treated of in this work, by tlie animals

having all the parts of their body and members dis-

posed in a rayed or radiated form round the digestive

cavity. The organs of digestion consist of a single

sac, or short alimentary canal. The nervous system

is obscure, and iu some cannot even be traced. In those

ill which it exists it is without ganglia, and is composed

of single filaments which are disposed in a circular

form around the oritice of the mouth. They have no

true circulating system, and as they are all aquatic,

they breathe by branchiai or gills, and the greater

portion of them are free. Their organs of motion,

when they are present, are movable spines attached

to the. skin, or flexible papilla; capable of inflation.

The rayed arrangement of the organs and difl'erent

parts of their body in the greater number, is what has

obtained for the class to which these animals belong

the name of Radiata ; and in many of them this is so

distinct as to give them tie shape of the flowers of

plants.

This sub-kingdom is diviocd into five classes

—

I. The Echinoderms or Spiny Skins {Echinodermatn).

II. The Acalephs or Sea-nettles {Acalcphce).

III. The Zoophytes or Polyps {ZoLrphyta or Polyjii].

IV. The Infusory and Foraminifcrous Animals {Pro-

tozoa.)

V. The Sponges {Spongia oi Pori/cra.)

Class I.—ECHINODERMS, or SPINY SKINS (Echinodermata).*

The Spiny Skins are radiated animals which have

the body covered with a hard coriaceous skin, under

which or attached to it are frequently found plates of

solid or calcareous matter, forming a sort of skeleton,

and which in some species is covered with sharp spines

or prickles, like those of a hedgehog. They possess a

distinct alimentary canal, distinct organs of circulation,

and a nervous system forming a ring, generally sur-

rounding the mouth, and giving ofl' radiate branches.

The principal character of the class, however, is, that

the animals have, fixed to the skin, a more or less

considerable number of tentacular-shaped cirrhi, at

once serving tlie purpose of locomotive organs, organs

of respiration, and organs of touch. In some, as in

the Echinidae, in addition to the tentacular-formed

organs of motion and touch, there exist organs, called

pedicellaricc, which serve as organs of prehension. The

* Derived from the two Greek words cch'mos (>x'>o(), a spine,

and ijcrma (Jii^fjia.), skin.

animals belonging to this class arc all marine, and live

on animal food. The greater number arc free, living

unattached, and moving about in the water with their

mouths beneath; but some are attached, being aflixcd

by tlieir backs, and have their mouths above, so as to

enable the limbs to bring the food within their reach.

The sexes are distinct, and the young are produced

from ova.

Such is a general description of the class Echinodor-

mata ; but in it we find animals of extremely dissimilar

appearance associated together.

The class has been divided into five orders

—

I. Crinoidea— Feather-stars.

II. Asteroidea—Star-fishes.

III. Echinoidea— Sea-urchins or Sea-eggs.

IV. Ilolothurioidea—Holothurias or Sea encumbers.

V. Sipunculoidea— Sipunculi.

As those occupying the centre of this group may be

looked upon as the types or models of the radiated

class, we will begin with them.
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Okdeb I.—ECHINOIDEA {Sea-e</r/s, or Sca-

urcliiiis.)

The animals belonging to this order (see Plates 1-4,

Echinodermata) are covered with a round or oval hard

case, composed of perpendicular bands of square or

six-sided pieces sunk in the substance of the skin.

Externally tliis case is studded all over with numerous

spines which are affixed on hemispherical tubercles by

particular muscles, and easily fall off when the animal

is dead (see fig, annexed). These spines are various

in shape and size, move in all directions; and—^judg-

ing on the principle that Nature does nothing in vain,

and that even the apparently insignificant peculiarities

of form which she has given to creatures are designed

to serve some important end connected with their

wellboing— appear to be useful in protecting the ani-

mals from their enemies, and enabling them also to bury

themselves in tlie sand on the shores wlien they are left

by the retiring tide. Half the number of the perpen-

dicular bands of which the case is composed, alternating

with the others, are pierced with minute double pores

ill rough which are sent out small filaments with dilated

Fig. 234.

ends, that enable the animals to anchor themselves to

marine bodies. These pierced bands, from a fancied

resemblance to the walks in a garden, are called

ambulacra ; while the alternate ones which have the

tubercles have been compared to the beds of the gar-

den, and have in consequence been sometimes called

nrece pulvilli (see Plate 1, fig. 4). These animals

have two separate openings to their digestive canal,

and in some of the species the vent is placed in

the centre of the lower surface, whilst in others it is

situated on the side of the body. The mouth is armed
wiih very complicated jaws, and furnished with five

projecting teeth (see Plate 1, fig. 3 ; Plate 3, figs. 5, G).

These jaws were well described by the ancient natural-

ists, and are known by the name of the " lanterns of

Aristotle," that author having represented them as

resembling a lantern. The animals belonging to this

order are carnivorous, living chiefly upon small niol-

lusks and Crustacea. The recent species are numerous,

and are found in most parts of the world ; while the

fossil remains of their shells or external cases are

abundant in many of the formations, but especially in

the chalk.

The numerous species of which the order is com-
posed, may be divided into six families :— 1, Echinidw;

2, Cidaridm; 3, ScutelUdce ; 4, Galcritida: ; 5, Echi-

nolampasidm ; and 6, Spatangidm.

Family L—ECHINID^E {True Sea-eggs).

This family is perhaps the most numerous in species,

contains some of the best known and most commonly
distributed, and may be taken as the most typical of

all. The shell or case is generally rounded and com-
posed of twenty perpendicular bands of square or six-

sided pieces. The tubercles upon which the spines

are placed are simple, rounded, im-

perforate prominences. The spines

vary a good deal in shape. Gener-

ally, as in Echinus, they are equal-

sized, conical and striated. In

others, as in Colohocentrus, they are

large and club-shaped ; while in a

third set, as in Ilelerocentriis, they

are very short and truncated, form-

ing in the mass a smooth surface

—somewhat resembling a tesse-

lated pavement. The ambulacra

are constantly of the number of five

pairs (see Plate 2, fig. 3), and aie

complete, extending from the upper

to the lower surface. In addition

to the spines on the tubercles and

the filaments which are sent oiit

from the ambulacral pores, and

which serve as organs of pro-

gression, the Echini possess other

movable organs scattered over the

surface of the body, and known by

the name of Pedieellariai. These

organs though small, are very curi-

ous, and perform a very important

part in the economy of these ani-

mals. They are prehensile, and are used by the animal

to seize hold of objects, which can thus be passed

from one to another, and possibly may even be con-

veyed from the dorsal surface to the mouth. They
are very numerous, crowded irregularly on most parts

of the skin, but especially round the oral aperture.

They are of various forms, but in general they may be

described as having a thick head, cleft into three

divisions, and set on a long, slender, flexible stalk.

The whole body and head are invested with a glutin-

ous flesh, in which are imbedded minute red glands,

that are common to the integument of the whole class,
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and this is covered with a series of vibratile cilia.

Tliese organs, as Mr. Gobse observes, are so unique

in their forms and functions, so apparently inde-

pendent of the animal's will in their movements,

that it was long a matter of dispute whether they

were truly organic appendages or merely parasitic

intruders. The family is well represented in Plate 2,

figs. ], 2, ?j, 4—li? 2^Eckinus miliaris ; fig. 3, Echinus

e/cif'nis ; fig. 4, Eclduiis sardtcus ; and fig. 1, Ecliino-

vielra maninullatits.

Family II.—CIDARID^ {T/tc Diadnns).

This family is distinguished from the Echinidse by

having the tubercles to which the spines are affi.xed

pierced with a central pit. Through this perforation

a small muscle passes, which is attached to the spine,

and by means of which it is moved. The shelly case

is globose, the ambulacra continuous from mouth to

anus, and the spines are of several forms. The family

is divided into a considerable number of genera, and

contains many species. It is represented in Plate 1,

fig. 2, by Diadcma Jistularis, exhibiting the spines

with which the case is covered; fig. 1, Astropyga

radiata, with the spines removed to show the structure

of the shell ; and fig. 4, Cidaris iinperialis.

Family III.—SCUTELLID^ {The Calce-wxldiis).

The Cake-urchins have a thick, pentagonal shell

composed of twenty bands of pieces, like the Echinida;.

It is elliptical or circular, and covered with small, luii-

form bristles. This crustaceous covering is usually

thickened internally by an additixjnal coat, and is

strengthened by internal columns, which enable these

brittle-looking shells to resist the action of the sea for

a length of time. The ambulacra are formed of single

series of double bores, forming petal-like impressions

on the dorsal surface ; wliile on the under surface there

are peculiar ray-like furrows going out from the centre

and ramifying all over it. The vent is posterior, and

placed near the margin. The mouth is five-sided, and

the jaws are composed of five horizontal plates. This

family is represented in Plate 3, fig. 1, by Eclanan-

thiis (Clypeaster) suldepressus ; fig. 2, Aracknoidcs

placenta ; figs. 3, 4, Rutula Awjusti.

Tamily IV.—GALERITIDiE.

The shelly case in this family is thin, elongate or

eub-circular, or sub-conic, and is covered with very

fine bristle-like spines set on very close, small tuber-

cles. The mouth is central and destitute of jaws.

The vent is inferior and placed on the posterior mar-

gin. The ambulacra are arranged in a single series of

double pores. The body, like the Echinidae, &c., is

formed of twenty vertical bands, the ambulacra! bands

being the narrowest. The family is represented on

Plate 4, tigs. 1, 2, by Galcritcs albo-galcrus, a fossil

epecies; and figs. 3,4, by Ecliinoneus minor.

Vol. II.

Family V.—ECHINOLAMPASID^..

The shell in this family is elongate or sub-circular

and covered with very small, uniform bristles, which
are set upon small tubercles that are scattered oi

placed in series. The mouth is central, or rather in

front of the centre, and is destitute of jaws. The vent

is posterior, dorsal, or inferior ; and the ambulacra are

formed of two series of double pores. The fanjily is

represented in Plate 3, figs. 7, 8, by Cassididus Caribie-

arum ; Plate 4, fig. 5, by the fossil species Echinolam-

pas K'dnigii; and fig. 6, Echinohrissus Breynii, also

fossil.

Family VL—SPATANGIDiE {The Heart-urchins).

The shelly covering in this family is thin, elongate

or sub-circular, with an anterior dorsal groove, gene-

rally heart-shaped, and like the other Echinoidea,

formed of twenty bands of pieces. It is composed of

large polj'gonal plates, few in number, and is covered

with crowded, uniform, hair-like spines, with larger,

longer ones placed on perforated tubercles, and band-

like fascicles covered with very short, minute spines.

The vent is terminal, and rather above than below the

terminal border. The ambulacra are short, petal-

shaped, and are only four in number. This family is

represented in Plate 4, figs. 12, 13, by Brissus ventri-

casus ; and figs. 9, 10, by Schizastcr Alropos.

Ordek II.—ASTEROIDEA {Star-fishes).

The Star-fishes, or Sea- stars as they are often

called, differ considerably from the previous order in

many respects. Instead of having the soft parts of

the body covered by a hard, calcareous case, the Star-

fishes have them protected by a coriaceous, leathery,

or cartilaginous skin, strengthened by calcareous plates

imbedded in its substance, and in which are implanted

spines or tubercles. The body is expanilcd into a

series of arms, generally five in number, frequently

more, varying from eight to thirty, and of the same

structure as itself. The under surface of these arms

is marked with gutters or grooves proceeding from

the mouth in the centre of the disc to the very tip,

and which are called the ambulacra or avenues^

answering to the same parts described by that name in

the Echini. These gutters are pierced, as in these ani-

mals, with several rows of small holes, through which

issue tentacula with expanded tips capable of contract-

ing and elongating themselves. It is by means of these

tentacles, acting as suckers, that tlie animals are enabled

to walk. The mouth of the SUir-Cshos is always placed

in the inferior centre of the rays. This leads to the

stomach, which is in form of a bag, and which pos-

sesses only one aperture, through which the food is

received and the indigestible part rejected. From this

stomach two branched ca;ca extend to each ray. The

food of these animals consists of young shells, small

Crustacea, and other marine creatures. They have the

3D
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power of reproducing lost parts when accidetitally de-

stroyed. If an entire arm be torn off, provided a small

portion of the body remains attached to it, other arms

are reproduced, and a fresh, perfect animal is formed.

In each ray we find two ovaries, and it is supposed that

the animals can reproduce their species without the aid

of a second individual. The spawn is said to be veno-

mous to the touch, and poisonous to the animals which

eat them. The larva?, or young, are very different in

appearance from the adult animal. They are ciliated,

and move with great quickness by means of their vibra-

tile cilia, and swim rapidly, rotating round their axis.

The order Asteroidca is rather an extensive one, com-

prising numerous species and many genera, which may
be arranged in five Families:—I. Anteriidm; II. Astro-

pcdeiiidfE; III. Pentacerotidcn ; IV. Asterinida: ; and

V. Ophiurida:.

Family I.—ASTEKIIDiE [True Sea-stars).

In this family, the typical Star-fishes, the rays are

five in number, and they much exceed in length the

diameter of their disc. The family is represented on

Plate G, fig. 2., by A. cylindrlca.

Family II.—ASTROPECTENID^ {Aslropcdcns).

In this family the back of the rays or arms, which

are various in number, are thin and netted, and have

F.;;. 215.

the coast of England, Aslropcctcn irrcgidaris, the

" Asterias aurantiaca" of Muller, and by the Solasler

pcippnsus, the Rosy Sun-star or Ten-fingers—see fig.

235— which, as this latter name indicates, possesses

ten rays, that nearly equal in length the diameter of

the disc.

Family III.—PENTACEROTIDiE.

This family is characterized by the body being

formed of large roundish tubercles, the skin between

which is pierced with small holes. The genera into

which the members of this family have been divided,

are rather numerous. Many of the species have their

backs studded with conical tubercles, which enlarge in

size as the part on which they are placed increases.

These tubercles sometimes fall off as the animal be-

comes larger, and are easily separated, leaving a flat

scar when the animal is dead.

—

(Gray.)

This family is represented in Plate 6, fig. 3, by

Penkigonasier puhhellus, a species which is found in

the Indian seas.

Family IV.—ASTERINIDJ3 {The Birds'-

foot Stars).

This, the last family of the Asteroidca, have the body

formed of compressed pieces, placed one over the other

like the tiles on a house. They are generally thin,

flat, and pentangular, have always a thin

margin, and are covered above and beneath

whh fasciculated spines. Some of the

species have the back convex, and a few

are possessed of many rays.

Family V.—OPHIURIDA {Lizard-

tailed Star-fishes).

Solaster p.ipposus.

numerous tubercles at the junction of each of the little

bones, which are covered at their tips with many small

movable spines. Tliey are very beautiful creatures.

Tlie family is well represented by a species found on

This fiimily of Echinoderms is char-

acterized by the species having a more

or less orbicular, depressed body, with

five cylindrical, jointed, very flexible arms,

which are sometimes very long, and re-

peatedly divided into branches. Their

arms are furnished with a series of small

pores along each side of the under sur-

face, and they have a lunate hole on each

side of the base of their arms. They
are scaly, like the tails of serpents or

lizards, and are very fragile ; hence their

common English name. They are desti-

tute of grooves or gutters underneath,

and have in consequence no tentacles.

Their motion, therefore, is different from

that of the true Star-fishes. When they

move, the animals employ the two arms

nearest the point to which they wish to

go, and the one farthest from it. The
two first, curving at the extremities, form

two hooks directed outwardly, which applying them-

selves to the sand, draw the body forwards; whilst

the posterior arm is curved vertically, and pushes the

animal along. The species of Lizard^tails live exclu-
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sivcly in sandy shores, and hide themselves in the

niuj at the least appearance of danger. Like the true

Star-fislics, if these animals lose their arms, they are

able quickly to renew thera ; and during summer a few

days suffice to replace their loss.

THE TRUE LIZARD-TAILS (Ophiura) have the body

covered with spines or scales ; and the arms, which

are always simple, are furnished with cross series of

spines on the sides, which in some of the species are

short and appre.ssed, in others long and expanded.

These arms, or rays, are almost always five in number,

and extremely flexible, though composed of rigid and

fragile plates. The family is represented on Plate G,

fig. 1, by Ophiura mutica; fig. 3, 0. squamosa; fig.

4, 0. Lamarchii ; and fig. 2, Euryale simplex ; and on

Plate 6, fig. 1, liy Ophiothrix lineolata.

THE GORGON-HEADS, or MEDUSA-HEADS (Astro-

]iJii/loii), have the arms repeatedly branched, so as to

end in very small flexible filaments, by means of which

the animal attaclies itself to marine bodies, and strains

its food from the snrrounding water. It is from this

extraordinary branched disposition of the arms that

the species have derived their name.

THE COMMON MEDUSA'S HEAD [Astroplii/ton

arhoresccns) is a native of the North Sea, and has

been particularly noticed by some of our early arctic

voyagers.

Order III.—CPvINOIDEA (Feather-slars).

The order Criiioidea is characterized by the species

composing it bf'ng furnished with five arms, which

bifurcate so close to their origin as to appear like ten.

These arms are long, slender, jointed, the joints being

composed of calcareous matter, and furnished with a

series of processes on each side like a feather; hence

their English name. In most of the species these

arms, besides being divided at their base, are repeatedly

subdivided as they approach their termination. The
body of the animal is surrounded with Ijard shelly

plates. This order of Echinoderms contains several

families and an immense number of species ; but with

few exceptions these are fossil. To geologists they

are particularly interesting, as their remains are found

in vast abundance in the limestone formations, forming

whole beds of great extent, and composing immense
strata of what is known as " entrochal marble," which

are found extending ever large tracts of coimtry in

Northern Europe and North America. Almost all

these fossil Crinoideans liad an elongate peduncle or

stem, and the joints which composed this stem are

called ciilrodii, or wheel-stones. Being perforated in

tlie centre, they are well formed for being strung as

beads ; and in Roman Catholic times, and in Roman
Catholic countries, they have been used as rosaries.

In several parts of the north of England these detached

beads are veiy common on the sea-shore, and are

called " St. Cuthbert's beads." One of the Fern

islands, on the coast of Northumberland, was particu-

larly celebrated as the place where the holy Saint

Cuthbert manufactured these beads fur the use of the

faithful. The body of the animal is known by the

general name of " Encriuite," or the " Stone-lily,"

and a fine collection of these remain.s, from the moun-
tain limestone of Yorkshire, exists in the British

Museum.
Of this very numerous order of Echinoderms only

two genera exist, which contain species that are still

found in the recent form at the present day. Tho
species are few in number, and some of them are

exceedingly rare.

Family-PENTACRINITID^.

The animals of this family are composed of two

kinds—the one having an elongated peduncle furnished

with claspers, and being fixed by a root to the bottom

of the sea ; the other existing (in the adult state) as a

free animal, swimming at will through the water.

Genus Pentacrinus.—This genus contains the first

kind. The peduncle, to the top of which the star or

body is attached, and by the base of which it is fixed

as by a root, is a long column, formed of numerous

pentangular joints, and has five auxiliary side arms

formed of round joints, proceeding from it at intervals.

At the upper extremity of this column is what is called

the pelvis, composed of five plates, from which ten

arms proceed, each subdividing into three fingers.

THE PENTACRINUS CAPUT-MEDUS5; is the only

recent species known, and individuals appear to be

exceedingly rare in collections. It is a native of the

West Indian seas, and three fine specimens may be seen

in the British Museum. In none of the four or five

individuals, which are all that are known to exist in

museums, is the base of the stem perfect. We have

thus no positive knowledge as to whether it adhered

by a fixed base or had a locomotive power. Some
authors indeed assert that this Pentacrinus is an animal

that crawls along the bottom of the sea; but from

the appearance of the peduncles and the analogy the

species bears to some of the fossil ones, it is much
more probable that it adheres by its base to some ex-

traneous matter, and that it stands more or less erect

in the sea, bending down so as to yield to the force of

the waves, and rising again when the storm is over.

Genus Comatula, or Feather-star.—This genus

is the second kind of animal belonging to the family

Pentacrinilida:. The body in this genus is orbiculai',

depressed, and very small. It is protected above by

an assemblage of calcareous pieces, and provided with

five great rays, deeply bifid and pinnate, and one or

two rows of short, accessory, articulated, simple rays,

by means of which the animal attaches itself to foreign

bodies. The buccal or labial channel is continued

throughout the whole length of tlie axis and pinnacles

of the great rays, is fleshy, and is provided with cirrhi,

which serve the animal to seize its prey.

THE ROSY FEATHER-STAR {Comatula rosea) has

been long known as a native of the British seas. It3

history is exceedingly interesting, but we must refer

to the writings of IMr. J. V. Thompson, Professor E.

Forbes, &c., for further information.

Order IV.—HOLOTHUROIDEA (Sea-cucumbers).

The animals belonging to this order of Echinoderma

have many characters in common with the Echinida:

;
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but instead of being inclosed in a shelly case, their skin

is only hardened with irregular scale-like or oblong

calcareous plates. The body is more or less elongated

and cylindrical, sometimes vermiform, soft or flexible

ill all its parts, very extensile and contractile, and fur-

nished with numerous suckers, by means of which their

movements are effected. They have a large orifice at

each extremity, at the anterior end of which is situated

the mouth, placed at the bottom of a kind of funnel,

wliich is surrounded, or supported throughout its whole

circumference, by a circle of small calcareous fibres,

and crowned with a circle of from five to ten branchial

appendages more or less plumose. These the animal

can at pleasure retract entirely. The reproductive

organs are situated near the mouth, and each animal

is bisexual. At the extremity opposite to the mouth
tlicre is situated the respiratory organ or gill, wdiich is

in tlie shape of a hollow tree very much branched, and

the animal can receive or expel water by means of this

apparatus, which possibly thus assists it in its locomo-

tion, as well as supplies air from the inhaled water.

Tlicse animals are, like the leeches amongst the Anne-
lides, exceedingly sensitive, and when disturbed will

sometimes contract so violently that the integuments

ore ruptured and the intestines protrude. The IIolo-

thuriuids are generally distributed through the seas of

(lie globe, but are congregated in the greatest numbers
in the Eastern seas. " On our shores," says Professor

Forbes, "they are rare and unattractive animals, but

abroad they are very abundant." Those of the Euro-

pean seas are never highlj- coloured, but in more tropical

ones, where coral reefs rise within a moderate distance

of the surface, as in the Red Sea and the seas to the

north and east of Australia, they are many of them
splendidly coloured. The general form of the Holo-

thuria; is that of a cucumber, and many of the species

are of a gelatinous nature and esculent.

The species belonging to this order are numerous,

and are arranged in several groups or families.

Tlie True Holothurians (Sea-cucumbers or Sea-slugs)

have a rather soft, somewhat elongated, subeylindrical

body, covered throughout with tentaculiform suckers,

wliich in the genus Ilolothuria form regular lines from

tlie mouth to the vent.

THE NIGGER OR COTTON SPINNER {Ilohtlmria

vii/ra) is the onlj' species of the genus Ilolothuria that

is found in Great Britain. It is taken in the Cornish

seas in deep water, and is held in great detestation by
the fishermen on that coast.

Genus Trepang.—The genus Tropang, containing

several edible species, belongs to this family. There

are a great many species and varieties now known,

fliough formerly they were all described under one, viz.,

Ilolothuria edulis. These animals are all natives of

the Indian and Australian seas, and are well known
under the general name of Trepang, Tripang, Biche-de-

mer, or Beche-de-mar. They are generally found adher-

ing to rocks near the shore. Some of them attain a

considerable size, reaching to nearly the length of two

feet, and the circumference of seven or eight inches.

These animals are much esteemed by the Chinese as a

nutritious article of food, and are particularly used for

ilavouriug their soup. They form an important article

of commerce amongst the natives of the islands of the

Indian archipelago, Cochin China, the islands belong-

ing to Australia, &c. Thousands of Malay proas are

annually engaged in this fishery, and the produce taken

to Canton is sold at an average for about forty-five

Spanish dollars per picul (= 133J lbs). Macassar is

the head quarters for this fishery, and about 8,333 owt.

are annually exported from thence to Canton. There

are two principal kinds of Trepang sold in Canton.
" The black, called coatoo, is sold to the Chinese for

forty dollars the ]iicul ; the white or grey, called koro,

is worth no more than twenty." Though the natives

of the Celestial Empire are verj' partial to the Trepang

as an article of food, Europeans do not share in their

taste.

Order V.—SIPUNCULOIDEA [Siphon-worms).

The order Sijnincidoidea is characterized by the

animals having a coriaceous covering, free from any

calcareous bodies. The mouth, or commencement of

the oesophagus, is not surrounded by calcareous fibres,

and the form of the body is cylindrical.

The family SipuncuUdm is represented by the genus

Sipuncidus, which has the anterior part of the body or

neck retractile and exsertile. At the extremity of this

retractile neck is placed the mouth, which is of an

orbicular form, and from wliich is protruded a retractile

proboscis surrounded with linear tentacles. The vent

is situated at the side near the anterior third of the

length of the most swollen part of the body.

The Six'Unculi live in the sand of the sea-shore near

high water mark, or amongst the debris of broken sliells.

Their food appears to consist of the mud of the shore,

mixed up with organic particles. A considerable num-

ber of species have been described, and not fewer than

ten have been found on tie British coasts. Some of

the species perforate submarine rocks and lodge in the

cavities so made, or take possession of old shells, like

the hermit crabs.

Class II.—The SEA NETTLES or ACALEPHS (Acaleph^).

The Sea-nettles, or Acalephs, form a class of interest-

ing creatures of beautiful structure and appearance,

which, however, to be fully understood, must be studied

on the spot where they are found. As Cuvier defines

them, they are animals which are found swimming in

tlie sea, and in whose organization may be perceived

vessels, which in truth are most frequently nothing but

productions of the hitestines, hollowed in the substance

of the body. This body is composed of a transparent

gelatinous substance formed of polyhedral cells, and

there is only in a few to be seen any calcareous or

cartilaginous nucleus that can be compared to a rudi-

mentary skeleton. The quantity, indeed, of solid mat-

ter in them is so small, that Lf we take a Medusa (for
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irjstance) out of the water, ami lay it on a board or

dry stone, it deliquesces so rapidly, that an individual

weighing fifty ounces when taken out of the sea, has

been found in no great length of time to leave nothing

bt'liind but a little dry cellular tissue weighing no more

than five or six grains ! Tlieir organs aie arranged in

ray-lilie processes radiating from a common centre or

a longitudinal axis, in which are lodged the digestive

organs. Tlieir body is surrounded by a very delicate

epidermis ; and on the arms, tentacles, and other parts

of the body, there exist a number of cilia and peculiar

prehensile organs, which produce when handled a

stinging sensation like that of nettles. These are

generally known by the name of nettling organs ; and

it is from this stinging property that the Acalephs have

acquired the name of Sca-netths.

These creatures are in general of small size, only

rendered obvious, indeed, to the naked ej'e by another

property they possess—that of their phosphorescent

luminosity. Some, however, are of considerable dimen-

sions, and as seen at night far out at sea, appear like

glubes of fire or cannon balls heated to incandescence,

rolling along far below the keel of the ship. Some of

them are hermaphrodite or bisexual, while others are

of one sex alone. They are propagated by eggs, and

according to the plan of what is known as the alter-

nation of generations. The eggs produce a series of

young which at first resemble infusory animalcules.

These little creatures become fixed after a time, and

assume a polyp-like form, which gives birth by gemma-
ation to a new progeny, which ultimately assumes the

original form. Tliey also multiply their kind by gem-

mation alone, little ones springing out almost ready-

made fi'om the substance of their parents, chiefly from

the walls of the peduncle, or the surface of the

ovaries, and closely resembling the parent from which

they sprung.

The species of Acalepha; are numerous ;* elegant

pellucid beings, of varied hues, and diverse forms, float-

ing on or near the surface of the water, and moving

with a considerable variety of modes of locomotion.

We arrange them in four orders, and this diversity

in their method of progression forms an excellent basis

for their classification. These four orders are

—

I. Pulmograda, or Discophora, containing the

Jledusre, &c.

II. Cillogi'ttda, or Ctenopliora, containing tlie Be-

roes, &c.

III. Cirrltigrada, contai-jing the Velellse and Por-

pitte, &c.

IV. Fhijsograda, containing the Physaliie and

Diphyida;.

Order I.—rULMOGRADA ok DISCOPHORA.

The animals belonging to this order of Acalepha; are

• Some of the smaller kinds are very abimtlant in the northern
eeas. Scoresby tells us that they are found chiefly in those por-

tions of the sea where the water was of an olive-green colour.

The number, he says, was found to be immense. *' They were
about one-fourth of an inch asunder. In this proportion a cubic

inch of water must contain 64; a cubic foot 110,592; a cubic

fathom 23,887,882 ; and a cubic mile about 23,888,000,000,000 1

Provided the depth to which they extend be but 250 fathoms,
the above immense number of one species may occur in a space
of two miles square."

generally known by the name of Medtisiv, " Sea-blub-

bers, or Jelly-fishes." Their motion through the water

is ell'ected by means of a powerful contraction of the

body, by which the water contained in its hollow is

expelled ; and by thus alternately dilating and contract-

ing the body, the animals are enabled to propel them-

selves with tolerable rapidity.

The Medusae are entirely gelatinous, consisting of a

large hemispherical disc, more or less convex above,

very much like a mushroom or an umbrella. They
have no solid axis, but have an elongated peduncle

suspended from the inner surface of the umbrella, in

which is situated a simple central stomach ; and the

margin of the disc is furnished with long tentacula,

which hang down from it in the water. The pellucid

nature and hemispherical form of the Medusa; have

often caused them to be likened to glass globes and

lamp glasses.

The Pulmograde Acalephs or Medusse are divided

into two groups or sub-orders : 1st. The Hooded-
EYED Medus.e or Phanerocaiqiie ; and 2nd. Tlie

Naked-eyed Medus.b, or Cryptocarpse.

To the first sub-order (Plianerocarpce) belong the

tnte Medusa;, and these again have been divided into

several families.

The family Elilzosloraldie is represented in Plate 2,

fig. 4, by the species Rhkostoma Cuvlcrll, an inhabi-

tant of the European seas.

The family Medmldce is represented in Plate 2,

fig. 1, by the Medusa (Cyanea) aiirlta, a native of

European seas ; in Plate 2, fig. 3, by the Pehigia jila-

iwspira.

The second sub-order (the Cryjitocarpce) or Naked-

eyed Medusa; contains numerous species. The British

species have found an able historian in the late Profes-

sor E. Forbes, who in his excellent memoir, published

by the Ray Society, has described upwaids of forty

found on our shores.

The family Geryonildee is represented in Plate 2,

fig. C, by Geroiiyahexapih)jlla.

The family Berenlcldce is represented in Plate 2,

fig. 5, bj' Berenice rosea.

The iixmWy 2Equoreldoe \s represented in Plate 1, fig.

9, by the JE<piorea Forskaellna—& native of the Medi-

terranean and Atlantic seas.

OnDER II.—CILIOGRADA or CTENOPHORA.

The animals belonging to tl is order of Acalephs

are well represented by the curious creatures known

by the name of Beroes. Their motion through the

water is effected by means of numerous small vibratile

cilia, disposed in rows upon the sides of the body.

There are several families belonging to this order.

The family BiroldcP or True Beroes is represented in

Plate 1, fig. 1, by the species Bcroe niacrostoma.

The family Calllanirlda: is represented by a species

of Janira {J. hexogona), Plate ], fig. 2.

Gencs Cestem.—This genus is an aberrant form of

this order, but connected to the other members of it by

a succession of intermediate links. It is represented in

Plate 1, fig. 6, by the only species belonging to it,
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I;iiown by the name of the Girdle of Venus [Ctstum

Veneris) a native of tlie Mediterranean.

Order III.—CIRRHIGRADA.

Tliis order of Acaleplis contains a number of animals

tlie body of which is almost membranous, oval, or

circular iu shape, and supported by an internal sub-

cartilaginous part. Their organs of locomotion consist

of numerous e.xtensile, tentacular cirrhi, pendent from

the whole of the under surface ; and it is by the action

of these organs that their motion through the water is

effected. The order is well represented by the Vdclkv

and Porpitce.

Genus Velella (the Sallee-man).—This genus,

forming the type of the family Velellidce, is represented

iu riate 1, fig. 8, by the species V. cyanea.

Genus Poui'ita.—This genus, forming the type of

another family, is represented by Porpita ijitjantea in

riate 1, fig. 7.

Order-IV.—niYSOGRADA.

TliC animals belonging to this order are characterized

by their possessing one or more vessels filled with air,

by means of which they keep themselves s\ispended

in the water; and by their being furnished with more

or less numerous cirrhiform tentacula attached to these

air vessels. The species are numerous, and are dis-

tributed throughout several families.

The family PhijsophoridcB contain several genera

composed of animals found floating on the surface of

the sea, and is represented in Plate 2, fig. 2, by

PlojsaUa pelmjica (or megalista), the common "Portu-

guese man of war," as it is called ; and in Plate 1, fig.

5, by Physophora disticha*

The family Diphydce consists of gelatinous trans-

parent little creatures, which appear, when closely

examined, to consist of two crystalline-looking pieces

like bits of glass. These two portions are always found

the one included within the cavity of the other, but

capable of being separated without injury to each other.

The family is represented in Plate 1, fig. 4, by the

beautifully delicate Diphyes Boryior Campanullfira, an

exotic species, but which is sometimes thrown up on

our own coasts, particularly the flat sandy beaches of

Norfolk and Suftblk.

Class III.—ZOOPHYTA* or POLYPI (Zoophytes or Polyps).

This class of radiated animals is thus characterized

by Milne Kilwards:—Animals organized for a sedentary

mode of life, having no locomotive organs, and being

provided with a circle of retractile tentacula round the

mouth, and a central gastric cavity not communicating

with a vent, and containing the reproductive organs

when they exist ; in general fissiparous or multiplying

by buds as well as by ovules. They received the name
Zoophytes (animal plants) because the animals are often

crowded together in societies or families in such a

manner as to assume the form of trees—a form assumed

so as to allow each of the individuals of which the

society is composed to procure a fair and equal share

of nourishment from the water which surrounds them

and on which they live, as the leaves of trees extract

nourishment from the air in which the plant grows.

The union which they form with each other is some-

times so intimate, that one individual cannot be injured

without its becoming felt by the whole society. The

permanent f;ibric formed by these animals is called

Pulypidom (the house of the Polyps). The Zoophytes,

taken as a class by themselves, have been divided into

two sub-classes or divisions, according as the animals

assume the radiated or the molluscan type. These are

termed the Antliozoa, or Radiated zoophytes; and the

Dryo'Ofi, or Molluscan zoophytes, which are now con-

sidered by many naturalists to form a class of Molhisca,

following and nearly related to the Tiinicata. Many
of the more transparent Zoophytes are highly hiQiinous.

See page 381, Mulluscci.

Sub-class I.—ANTIIOZOA.t

Tiioucii we retain here this sub-class of Anthozoa, or

" animal Sowers," as part of the class Zoophyta, we are

aware that from late observations made as to their

structure, the animals of the Anthozoa appear to be

closely related to the Medvsce, and form indeed, accord-

ing to these observations, a sub-order oi the Pulmogi-ada

or Discoplioro'.

The animals forming the Antliozoa may be thus

characterized :—Body tending to globular, contractile

in every part, sjmmetrical; mouth and vent one;

gommiparous and oviparous ; mouth surrounded wilh a

circle of retractile non-ciliated tentacles. They are

• From zoon {K'im) an animal, and phyton {^um) a plant.

t From anthos {ctvQoir) a flower, and zoon {ii^ov) an animal.

divided into three orders, which contain numerous

interesting species

—

1. Hydroida; IL Asttroida ; III.

Heliantlwida.

Order I.—ANTHOZOA HYDROIDA {ffydroid

Polyps).

In this order of Zoophytes, the permanent fabric, the

" House of the Polyps," the Polypidom, is horny, fistular,

external, and plant-like. The Polyps themselves are

generally compound, and have the body for the most

part of a somewhat globular figure, and of a nearly

homogeneous composition, consisting of an aggregation

* Tlie figure is reversed or turned upside down in the Plate.
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of vesicular granules held together bj- a semi-transparent,

glairy gelatine. They are very contractile, and can

change their form at pleasure. The tentacula sur-

rounding the mouth are generally numerous, and are

always simple and tilifonii, or tapering a little towards

the extremity, and have their surface roughened more

or less with granules arranged in an imperfectly verti-

cillate fashion. These granules are possessed of a

peculiar apparatus adapted for paralyzing and killing

the animalcules the Polype feeds upon. They are

similar in form and function to what in the Acakphie

are called the nettling organs. In the centre of these

tentacula is placed the mouth, which is very dilatable,

and leads by a short passage into the stomach.

The Anthozoa are propagated by buds or gemmules,

and by eggs ; the former extending their individual

life, and the latter multiplying and continuing the

species. The bud is a shoot from the body, and is

identical in structure with the part of the parent whence

it pullulates. The eggs are of several kinds. One sort

produces young, which, when first born, are very unlike

their parents, and resemble minute Meduste. They
are free and unattached, swimming at large in the

water, and possess a higher organization than the adult

animal. They have senses to guide, and muscles to

move the body to and fro ; and it is not until they have

undergone a series of changes or metamorphoses, that

they become staid, their muscles and nerves disappear,

and they fall down into an inferior order. Another

sort produces young which undergo no change in their

development amounting to a metamorphosis. As soon

as they are extruded from the ovisac they settle, root,

and glide insensibly into the resemblance of the parent

species. A third set are in the form of ciliated animal-

cules, which have freedom of motion, and swim in the

water as if guided by volition and sense, whirling on

their axis, and stopping occasionally as if in search of

a situation on wliich to fix themselves. After a short

life of this sort they obtain a proper site for their per-

manent stay and future growth, and begin to shoot up

into those beautiful forms peculiar to the species.

Many, if not all of the marine Hydroid polyps, are lumi-

nous in the dark.

The Hydroid anthozoa are composed of numerous

species, arranged in several families.

The family Tubulariida:, the species of which have

a distinct polypidom, is represented in our plate of

Zoophytes, fig. 5, by the exotic species Tuhularia

chjtoidea.

The family Sertulariidce, in which the polypidom is

plant-like, horny, variously branched, and tubular, is

represented in our Plate 2, fig. 2, by the British species

Scrtidaria (Dynamena) pumUa, the Sea-oak coralline

of Ellis, and tig. 14 by the exotic species Plumularia

secundaria.

In the family CamparudariidcE, the polypidom is

also plant-like and horny, as in the preceding family.

It is illustrated in Plate 2, fig. 1, by the "Sea-thread

coralline" of Ellis, Laomedia dicfiotoma, a species found

in various parts of Great Britain and Ireland.

The family Hi/droidce, containing the fresh-water

polypes, so well and popularly known under the name

of Hydra, though placed amongst the Anthozoa by

most naturalists, is considered by some others as eiui-

valent to an order by themselves.

In the animals belonging to this family, and which

consists of a single genus {Hydra), the Polypes are

locomotive, single, naked, gelatinous, sub-cylindrical,

but very contractile and mutable in form, the mouth

encircled with a single series of granulous filiform ten-

tacula. The Ilydrre are all natives of fresh water alone.

Though usually found attached, they can nevertheless

move from place to place, either by gliding with imper-

ceptible slowness ou the base, or by stretching out the

body and tentacula to the utmost, fixing the latter and

then contracting the body towards the point of fixture,

loosening at the same time its hold with tlie base. Their

usual motion is very slow; but when seizing their prey,

they are nimble and active. They are exceedingly

voracious, and their long tentacula are spread out

in all directions to entrap their victims. Worms and

other annelids are killed almost immediately they aie

seized, though Entomostracous crustaceans, which are

provided with a shell, frequently escape from their

grasp unharmed. This has lately been explained by

the investigations into the nettling organs which are

found in these tentacula, and which have been already

mentioned in treating of the Acakphcc.

Order II.—ANTHOZOA ASTEROIDA {Asteroid

Pulypes).

The Asteroid polypes have the polypidom variable in

form, either free or attached, of a fleshy consistence,

strengthened with a horny or calcareous axis, enveloped

in a gelatinous crust in which the Polypes are immersed.

These are compound, living in societies closely united

in a single mass by their outer skin ; and the mouth

is surrounded with only eight fringed tentacula. The

stomach ends in six or eight elongated processes, which

are considered as the oviducts. The polype mass is

propagated by gemmation ; and as each species emits

its buds in a peculiar form, the shape and size of the

mass depends upon the manner or preordained fashion

in which the buds are evolved. The species, again,

are propagated or increased by eggs. These are expelled

from the ovisacs into the stomach, and from thence

ejected into the sea. They are ciliated, and possess

motion, as if apparently actuated by volition. Some of

the species are phosphorescent. By far the greater

number have a thick, spongj' outer skin, which is often

strengthened by having variously-shaped calcareous

grains or rugose, and more or less fusiform calcareous

spicula, imbedded in its surface. In general the com-

mon mass has an expanded base, by which it is attached

to some marine body, and when the mass assumes an

erect or branched tree-like form, the animals secrete in

the centre of their body a more or less rigid support,

which has been called their axis, and which has some-

times, though erroneously (from its being commonly

seen in collections without the remains of tlie investing

animal), been considered the entire coral. This axis

is thickened by depositions of fresh layers of lioriiy

matter on its surface, as the mass increases in size and

requires more support ; the increase of the thickness

and length of the axis being always simultaneous with
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the growlli of the mass— such are the Gorcjon'ias.

AVhcn the common mass is of a low, rounded shape, the

Bpicula in the suhstauce of the skin are strong enough

to support the mass^such wo see to be the case in the

Alcyonians, or Sea-fingers {Alcyonidce).

Family—CORNULARIA.

The family Cormdariidcc, which has a horuj- external

skin like that possessed by the genus Tuhularia, is

represented in Plate 1, fig. 1, by the pretty species,

Cuniularia (rugosa) rosea.

Family-GOUGONIID^ {Gorgnnlas).

In the Gorgonias or Bark-bcarhig Corals, the polype

mass is attached by a root, and is formed like a small

tree or shrub. Some of theGorgoniEe are very handsome,

much branched and reticulated. These species are com-

monly called " Venus' fans." In others the mass is not

much branched ; but the species are peculiar for having

the axis quite black and very hard, and are well known

by the common name of " Black Coral" {Anttpathea).

These were formerly much esteemed for their supposed

magical and medicinal qualities, but are now only used

for making riding whips and whisks, &c. The family

is represented in Plate 1, fig. 9, by the exotic species

Gorgonia palida.

Family—TUBIPORID^ (or Organ Corah).

The animals belonging to this family have at first a

tough skin similar to those of the last, which, however,

becomes in time so hardened by the continued deposi-

tion of calcareous matter within its substance, as to

assume the consistence of a hard coral. The animals

live iu groups side by side, and the shelly tubes formed

by them give the appearance of the pipes of an organ;

hence the English name for the family. These tubes

are of a vivid red, and the animals being bright green,

the mass forms a beautiful object when alive. The

family is represented in Plate 1, figs. 2-4, by the

species Tuhipora musica.

Family—CORALLIID.E {The Calcareous Corals).

In this family a larger quantity of calcareous matter

is deposited along with the horny matter, and this

forms a stone-like axis, instead of a horny one, as in

Gorgonia.

Genl'S Corallium.—This genus is the type of the

family. To it belongs the celebrated red coral of com-

merce, Corallium rubrum, a native ofthe Mediterranean,

and represented in Plate 1, fig. 6

—

Isis nohilis. This

coral, so much admired for its fine red colour, and the

high polish of which it is susceptible, is tlie article so

much used for making beads and other trinkets. It

forms a very profitable trade in the Mediterranean, and

is procured by dredging and diving, the fishery thus

giving employment to numbers of people.

Family—HYALONEMID^ {The Glass-rope

Corals).

In this family (consisting of only one genus and a

single species) the axis is composed of a bundle of thin

transparent fibres, looking exactly like a rope of spun

glass. These fibres are formed of nearly pure flint,

and are hard enough to scratch glass. This axis is

covered with a polypiferous crust as in Gorgonia. The
end of the axis is lodged in a species of sponge. Fine

specimens of the Hyalonema {mirahile f) from Japan

may be seen iu the British Museum.

Family—PENNATULID^ (or Sea-pens).

This family contains species which have the polype

mass free, floating in the sea, or having the naked part

of the stem sunk into the sand or mud on the coast.

Genus Pennatula.—This genus contains those

species which float free, and which are well known

from their resemblance to a pen, by the name of " Sea-

pens." They have only a single axis, which pervades

their central stem, and tliis, which is called the shaft,

is subcylindrical. The animals come out from the

upper part of the side branches which emanate from

tins shaft, and which correspond with the plume of

the pen. These branches or plumes are twice pinnate.

This family is represented in Plate 1, fig. 12, by a

species belonging to the genus Renilla (i?. arnericana),

the polype mass of which is fleshy, with a kidney-shaped

expanded head, the animals coming out on the broad

flat sides.

Genus Vikgularia.—This genus contains some of

the species which have the base of the stem sunk in

the sand. A beautiful species, the V. mirahilis, occurs

on our own coasts, the stem or polj'pe mass being

linear, elongate, like a rod or a quill deprived of its

feathers, the side branches being very small.

Order III.—ANTHOZOA HELIANTHOIDA
{Zoanthoid Polypes).

The Zoanthoid polj'pes have the Polypes single, free, or

permanently fixed. They are fleshy, either naked or

encrusted with a calcareous polypidom, the upper sur-

face being crossed with radiating lamellie. The mouth

of these Polypes is encircled with tubulous tcntacula,

which, being disposed in regular circles and tinged with

various colours, represent not unaptly the petals of

some flowers. Their stomach is membr nious and fur-

nished with more or less numerous longitudinal folds.

They have no intestine, and no visible exit from the

stomach, except the mouth, by which the undigested

remains of the food are ejected, always enveloped in a

large quantity of a clear glairy fluid. They are ovipar-

ous, the ovaries being internal.

This order contains an immense number of species,

some of which are well known to our readers by the

familiar name of Actinia-, and others by the not less

well known term of Madrepores and Corals.
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Family—ACTINIID.E (Sea Anemoues).

The animals belonging to tliis famil." are composed

of a flesliy body resembling a truncated cone seated on

a flat plain base, and generally attached by a glutinous

secretion to stones, rocks, or shells, &c., in the sea.

The centre of the upper surface is dimpled wilh the

opening into the mouth, and this aperture is furnished

with numerous simple, tubular, retractile lentacula,

placed in one or more series round it. The body is

variously coloured, and the tentacula, brilliant with lively

hues and disposed in circles, give a very striking re-

presentation of the petals of a beautiful flower. It is

from this resemblance that they receive the names of

Sea Anemones, and so like are they to a flower that,

as Mr. Gosse tells \is, bees liave been arrested by the

resemblance while flying over them, and have been

seen to dart tlirough the wat»r to reach them. A
cluster of these elegant creatures, seen a few feet

below the surfoce, in clear still water, with their

tentacula fully displayed, presents a striking appearance

;

and travellers who have watched them in tropical

seas speak entliusiastically of their beauty. These
tentacula are furnished with the peculiar nettling ap-

paratus described in Medusae.

The movements of the Adinim are very slow. Some
indeed are permanently attached, but others are only

temporarily adherent, to foreign bodies. When these

move ihey glide along w'ith an impcrcep ible motion,

or they detach themselves altogether from their resting

place, previously distending the body with water, to

render it more buoyant, and then allowing themselves

to be carried along with the random motion of the

waves. They are very sensitive to external irritations

and to atmospheric changes, closing themselves up in

cloudy and stormy weather, and expanding themselves

again when the sky is serene. The family is repre-

sented, in Plat J 2, fig. 13, by a common British and
very pretty species. Actinia {Crihriyia) diantlius, the

white animal flower.

In the family Zoanthidce the animals have a hard,

cartilaginous outer skin, often strengthened by the

deposition of earthy grains within its surface. In the

genus Zoanthus the body is elongated, conic, and
pedunculated. The animals are distinct from each

other, but several individuals arise from a common
base, which is in the form of a creeping stem. The
family is represented in Plate 2, fig. 12, by an exotic

species, Zoantlius Ellisii.

CORALLIPnORA {Stony Corals).

By far the gi-eater number of Zoanthoid polypes, as

they grow, deposit in the cellular substance of the flesh

of their back an immense quantity of calcareous matter,

which enlarges as the animal increases in size, and, in

fact, fills up all those portions of the substance of the

animal, which, by the growth of new parts, are no
longer wanted for its nourishment ; and in this manner
they form a strong and hard case, amongst the folds

of which they can contract themselves, so as to be pro-

tected from external injury, and by the same means
Vol. II.

form for themselves a permanent attachment, wliich

prevents their being tos.sed about by every wave of the

element in which they live. The stony substances are

called corals, and their mode of formation causes them

exactly to represent the animal which secretes them

—

thus giving origin to the numerous sub-divisions in their

classification.

The formation of the various coral islands, and the

vast reefs which act as barriers, and which fringe the

shores of many continents, has given rise to a good deal

of conjecture and discussion. As described by various

voyagers and naturalists, they form exceedingly beauti-

ful and interesting sights. Immense spaces of the

ocean are studded with islands and reefs formed by

these little Anthozoid polypes. As Jlr. Darwin says,

we feel surprised when travellers tell us of the vast

dimensions of the Pyramids and other great ruins; bnt

how utterly insignificant are the greatest of these when
compared to those mountains of stone accumulated by

the agency of various minute and tender animals! Tlje

Lagoon islands, or " Atolls," are often many leagues in

diameter; the Radack group alone forming an iiregular

square, five hundred and twenty miles in length, ai.d

two hundred and forty broad; the barrier reefs on the

coast of Australia extend nearly a thousand miles;

and the fringing or shore reefs to nearly as much.

Such a result from such a cause is marvellous ;

—

" Compared with this amazing edifice,

Kaised by the weakest creatures in existence,

What are the works of intellectual man ?

Towers, temples, palaces, and sepulchres.

In honour of the living and the dead,
What are they V—fine wrought miniatures of art.

Dust in the balance, atoms in the gale,

Compar'd 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 a world in infancy

—

The ramparts, towers, and gates of Babylon,
IJuilt for eternity—though where they stood
Ituin itself stands still for lack of work,
And Desolation keeps unbroken Sabbath

—

Great Babylon, in its full moon of empire,
Kven when its ' head of gold ' was smitten off.

And from a monarch chang'd into a brute

—

Great Babylon was like a wreath of sand
Left by one tide, and cancell'd by the next.

Egypt's dread wonders, still defying Time

—

Egypt's gray piles of bieroglyiihic grandeur

—

Her Pyramids would be mere pinnacles,

Her giant statues, wrought from rock of grauite,
But I'Uny ornaments for such a pile

As tliis stujjendous mound of Catacombs,
Eill'd with dry mummies of the builder worms,"

Various theories have been produced to account fur

the formation of these in)mcnse strt'.ctures. One of

these is, that the coral i.^lands or "Atolls" are based on

submarine craters, and that they rise from profound

depths till they reach the surface. But to tliis and

other theories there are great objections. Tliis is not

tlie place, nor have we space to devote to tlie consider-

ation of this question ; but from the observations of Mr.

Darwin and others, it would appear that the animals

forming coral reefs or rocks cannot exist or flourish at

greater depths than from twenty to thirty fathoms.

From this fact he concludes " it is absolutely cettaiu

3 E
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that tliioiigUout these vast areas, wherever there is now

an " Atoll," a foundation must have originally existeil

within a depth of from twenty to thirty fathoms from

the surface." Taking this as a certainty, he solves all

difficulty as to the origin of these immense structures,

by saying that wherever these " Atolls" occur there

must have been a gradual subsidence of land, which

served as a basis for the polypiferous corals to erect

their wonderful structures upon. The Polypes never

build their corals above low-water mark ; hence the

coral islands and reefs never rise many feet above the

sm-face. The elevation of the land upon them is prin-

cipally owing to the action of the sea. Large masses

are detached by the waves and washed upon the reef;

shells, coral, and other debris are likewise waslied up

on to it, and accumulate till a surface is formed with a

l:iyer of soil upon it capable of supporting various forms

of vegetable life.

There are numerous genera and species of coral, the

variations of form depending upon the manner in which

the animal emits from the whole surface, or from a

particular part of the sides of its body, the bud by

which the new individuals of the general mass or society

are produced. The specimens usually shown in col-

lections are small individuals which grow in sheltered

]ilaces among the rocks, where they are not exposed

to the action of the waves, and collected before they

have reached their proper magnitude. The illustra-

tions in Plate 2 of the various genera of corals, give

a very poor idea of the beauty of these formations.

In the family MadrephylliidiB the genus CarynphyUia

is represented on Plate 2, figs. 6-7, by the Caryopliyllia

solUaria. The genus Astroea is represented at figs.

4-5, by Astra:a ananas; the genus Meandrina, or Brain

Coral, at figs. 10-11 by Meandrina lirnosa; and at fig. 3

by M. cerchrifurmis ; and the genus Oculiiia is repre-

sented at figs. 8—9 by Oculina varicosa.

F AMiLY—MADREPORITID^.

In this family the animals live crowded together in

societies, forming a branched coral; and the cellular

substance of the animal is in general not so perfectly

filled with calcareous matter as in the preceding family.

In consequence of this, we find the species to he of a

more spongy or a lighter texture. It is, however, of

these that the coral reefs are chiefly formed. Mr. Dar-

win found on the edges or outer margins of the reefs

of the Lagoon islands, that a species of the genus

Porites was the most abimdant, and that it formed

great irregularly rounded masses from four to eight

feet broad, and about the same in thickness. Tlie

fringing reefs, again, of the Mauritius had their outer

edges formed of great shapeless masses of branching

Madrepores, belonging chiefly to two species, the Mad-
repora cort/mbosa and M. pocilUfera,

Family—MILL EPOPJD^E.

According to Mr. Nelson, the animals forming the

corals belonging to this family are very difi'erent

from those of any other coral, being quadrangular,

expanded at intervals into four rays, and destitute

of any true tentacles.

—

[Gray.) The greater bulk of the

described species of millepores are fossil. A few, how-

ever, are recent ; and one of these {^MiUep)ora compla-

nata) is said by Mr. Darwin to be next to Porites in

abundance, as forming the reefs of the Lagoon islands.

This species appears to possess the stinging or nettling

power possessed by the Actinije. Lieut. Burnaby,

R.N., informed the writer of this, that at the Cocos or

Keeling islands he had often experienced this fact.

Mr. Darwin, at the same locality, says that he found

both this species and Mitlepora aleicornis to possess

this power. The family is represented in Plate 1,

fig. 10, by the species MUlcpora spotigHcs.

Sub-class II.—POLYZOA or BRYOZOA (Molluscan Zoophytes).

Bv many naturalists this sub-class of Zoophytes is

placed in the sub-kingdom Mollusca. In some respects,

as we have observed already at the conclusion of our

article MoLLUSCA, the species are closely allied to

those of the class Tunioata, more especially the family

Botryllidce or Compound Ascidians ; and in others they

approach the Terehratulce amongst the Brachiopoda.

The Polyzoa are compound animals, and the growth

formed by the associated animals or colony, is termed
" polyzoary," corresponding with the " poU'pidom" of

the Anthozoa. This is formed of a number of little

chambers, or cells, organically united, each of which

contains a polypide. They possess organs of digestion,

respiration, and circulation, have a muscular and

nervous system, and in an embryonic state are fur-

nished with organs of motion. Their reproduction is

elfocted in three dilferent modes ; b}' gemmation, by
ova, and by what have been called free locomotive

embryos.

The numerous species of animals belonging to the

class Polyzoa have been arranged in two orders, accord-

ing to the disposition of the tentacles which surround

the mouth— 1st, Those which have the tentacles dis-

posed in a ring surrounding the unarmed mouth—all

natives of the sea, the Infimdihulata ; and 2nd, Those

in which the tentacles are disposed in a crescent, or

horse-shoe shape—all natives of fresh water, the Hippo-

crepia.

Order I.—INFUNDIBULATA.

This order is by far the most extensive in number.

The animals have the tentacles disposed in an unin-

terrupted series round the annular disc surrounding the

unarmed mouth. This order is represented in Plate 1,

fig. 8, by Bicdlaria fastigiata ; in fig. 7, by Cellcpora

hyalina; and in fig 11, by Serialaria lendigera.

Order IL—HIPPOCREPIA.

This order contains only, comparatively speaking,
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few species, and those are all natives of fresh water.

The animals have their tentacles disposed in a crescentic

or horse-shoe series round the disc surrounding the

mouth. The order is well represented by the " Bell-

flower Animals" of some of the earlier writers on the

microscope, the genus Plumatdla. Another genus,

CrUiatdla, is remarkable from the only species be-

longing to it possessing, when adult, a locomotive

faculty. This creature is a native of the fresh waters

of Great Britain, and is found floating on the surface.

Though it does possess motion, its progression is very
slow, seldom exceeding an inch in twelve or twenty-
four hours. This beautiful species forms a fine object

for microscopic inspection.

Class IV.—PROTOZOA.

The Class Protozoa contains an immense number of

creatures, very minute in size, and very low in organi-

zation. They all belong to two large orders—1. In-

fusoria; 2. Rldzopoda.

Order I.—INFUSORIA (Infusory Animalcules).

The animals belonging to this order of animals are

for the most part extremely minute, and have been

made known to us by the aid of the microscope. They
inhabit stagnant water, fresh or salt, in which plants

are growing, or in which an abundance of decayed

vegetable or animal matter is contained. Most of

them are invisible to the naked eye, and species have

been described from l-1500th to l-2000th of a line

in length. So exceedingly minute, indeed, are they,

that it is calculated a moderate-sized drop of water

may contain five hundred millions of these minims of

creation ! They are of very simple organization, as

they are furnished with neither vessels nor nerves, are

not symmetrical, have not distinct sexes, have no

visible eggs, and are without determined or permanent

digestive cavity. The chief organs of which they

are composed appear to be internal spherical cavities,

which frequently contain foreign particles supposed to

serve as food, and which are derived from the sur-

rounding water, entering into the substance of the body,

and moving through it by the general contraction of

the mass, and being expelled through the opposite

side. Some have no visible locomotive organs, others

have ; and these are either cilia, or changeable processes,

as they are called— expansions of the substance of the

body. The substance itself which forms the body is

called Sarcode, and in perhaps the greater number is

a glutinous, homogeneous, or slightly granular diapha-

nous mass. In some Infusoria red specks are visible,

which resemble eyes, and by some zoologists are really

considered as such ; though, from a want of all traces

of a nervous system, and possessing no distinguishable

cornea or lens, others deny them to be true eyes, and

compare them to the red specks often seen in Algje.

The food of the Infusoria consists partly of vegetables,

and partly of animal decomposing matter, and the}'

not unfrequently prey upon each other. They are the

prey, again, of other aquatic animals; and as they

occur in immense quantities in the water of the ocean,

as well as in that of our fresh-water pools and slow

running streams, the}- contribute much to the nourish-

ment of animals of a higher order which are useful to

man. This has been particularly observed in the ocean.

in high latitudes, where vegetable life ceases to be
represented, but where animal life is still in abundance.

Infusoria are there found to exist in inconceivable

numbers, and form the principal food of the fishes

inhabiting these regions. They frequently occur in

such immense numbers as to coloiu- large tracts of

water whh very remarkable hues. Some species im-

part a blood-red tint to the water, and Ehrenberg has

thrown out the conjecture that these little creatures

were the agents employed in the miracle worked by
Moses in turning the waters of Egypt into blood

!

Others give a blue colour, wdiile a third set tinge the

whole surface with green. At sea, though singly in-

visible, they produce one kind of the phosphorescent

light so often observed in the ocean. Formerly, before

their history was well understood, they were errone-

ously considered to derive their being, directly and
spontaneously, from the decomposition of animal or

vegetable matter in water, and were, from their sudden

appearance in such situations, and in such immense
numbers, held to prove the truth of what is called

" spontaneous generation." Infusoria can resist a de-

gree of cold equal to 8° of Fahrenheit, and a degree of

heat equal to 260° Fahrenheit. According to Ehren-

berg, who has studied these creatures with great care,

they are divided into two large groups, which he de-

nominates PoJygastrica and Rotifera.

This latter group, however, has now been proved to

be of a much higher organization than the former, and
has accordingly been removed from the class Infusoria

into a separate class by itself, allied to the Crustacea.

The Pohjgastrica have also been proved to contain

whole families and sections which are not true lufusoria.

Thus the Diatomaccce and Desmidiacem have been

proved to be forms of Ahjce. The Vibrionina are now
included amongst the OsciHatorew, a family of com-
pound Alr/a;; whilst the Volvocian !\nd Monadina are

ascertained to be other forms of that large order of

plants. On the other hand, many others are appa-

rently only the larva state of Annelides. The genus

Paramecium, for example, has been ascertained to be

the embryo state of Planaria, and the genus Cercaria

to be the undeveloped young of an intestinal worm

;

and lastly, two whole families containing the genera

Amiba, Arcellina, &c., have been removed to form part

of the following order, Rhizopoda.

The greater portion of the fossil Infusoria described

by naturahsts as so abundant in the marine and fresh-

water deposits, are in like manner removed from this

class and placed amongst the Diatomaccce. Though
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these various removals leave this order of animals now,

comparatively speaking, a small one, yet it contains a

great number of genera, and the individuals of most of

the species are immensely numerous.

We must content ourselves with indicating some of

the leading forms of this interesting order of Protozoa

as represented in Plate 1., figs. 1 to 7, inclui'ing the

genera Kolpoda, Opiinjoi/lena, Oxylricha, Slylonichia,

Discocephalus, Clikimidoclon, and Euplotes.

Order II.—RHIZOPODA or FORAMINIFERA.

The species belonging to this order of Protozoa were

formerly known to us only by their external coverings

or shells, and before the animals were discOT'cred were

always considered to belong to the sub-kingdom

Mollttsca. They were indeed, from the structure of

the shell, generally arranged in the class Cephalopoda,

under the name of Pohjthalamia. Dujardiii, however,

has lately shown, from bis investigations and discovery

of the living animal, that they are nearly allied to the

Infusoria. The animals are of a very simple organiza-

tion, appearing to be merely a gelatinous mass, or sar-

code, with no apparent organs or viscera. Tliey creep

slowly by means of a series of filaments or filiform

processes of considerable length, which they protrude

tlirough the small holes observable in the shells (see

Plates 1 and 2.), and which, when watched in motion,

appear like a drop of gum flowing along the surface of

the substance they move upon. The coverings of these

animals are small shells, and consist chiefly of carbonate

of lime. The texture, however, varies considerably
;

in some being opaqiie, of a close texture like porcelain,

and without any external indication of poi-es ; in others

being porous, and perforated, especially in the last seg-

ments, with a great many small apertures ; and in a

third class being transparent as glass.

The recent species occur in various parts of the sur-

face of the globe in immense numbers. The sand of

the sea-shore in many places is so completely filled

with them, that it appears halfcomposed of these elegant

little shells. In the Adriatic Sea four thousand or six

thousand have been found in an ounce of sand, and in

the West Indies three million eight hundred and forty

thousand have been found in the same quantity. If

we calculate larger quantities, as for example a

cubic yard, the amount surpasses all human concep-

tion, and we have difficulty in expressing the result-

ing number in figures. When we regard in this point

of view the whole enormous mass of the sea-coasts

of the earth, we must conclude that no other series of

beings can, in regard to number, be compared with

them. The part they play in creation at the present

day is truly wonderful. Banks of sand which impede

navigation, obbtr.nct gulfs and straits, and fill up har-

bours, are their work ; and along with corals they assist

in forming those islands which are every day making

their appearance in the warm regions of the great ocean.

In former eras of the earth's surface, the part they

played seems still more striking. In the carboniferous

period enormous masses of limestone in Russia have

been found composed almost entirely of a single species

of FusoUna; and immense quantities occur in the cre-

taceous formations in France. They were still more

abundant in the tertiary period. The stones of which

the largest pyramids of Egypt are built are so full of a

species of Nummuliies, that these extraordinary erec-

tions appear to be almost entirely composed of them.

The stone of which the houses and buildings of Paris

are constructed is so full of a species of Miilolu, that

Paris and the villages in the neighbourhood may be

said to be built of them. A cubic inch of the stone

from the qviarries of Gentilly contains upwards of fifty-

eight thousand of these fossil shells, and the beds of

which these quarries are composed are of great thick-

ness and of vast extent. The actual number of such

shells is thus inconceivable.

A great many species of Foraminifera or Rhizopoda,

both recent and foEsil, have been described; but the

resear<:hes of the latest authors upon this class tend to

throw great doubts upon their value, and give reason

to believe that, though individually the Foraminifera

are amazingly numerous and abundant, the number of

distinct genera and species has been very much exag-

gerated. This order has been divided into several

families, which are characterized by the arrangement

of the chambers constituting the shell. For illustra-

tions of these curious creatures we must refer to the

magnified figures of the families and genera in Plaies

[Rldzopoda) 1 and 2-

Class V.—PORIFERA (The Sponges).

The class Porlfera, the last in the zoological series,

and the lowest as regards their organization, is com-

posed of those substances called Sponges, and to which,

amongst many others, the well-known Sponge of com-

merce belongs.

For a long time it was a disputed 'point whether

sponges belonged to the animal or vegetable kingdom,

and ii is only of late years that the evidence has pre-

ponderated in favour of their animal nature.

Sponge, in the state in which we usually see it, con-

sists of a congeries of horny filaments, interlaced in

every direction so as to form a most intricate net-work

of intercommunicating cells. Imbedded in these fila-

ments, in the majority of sponges, are a number of very

minute needle-shaped, siliceous, or calcareous sub-

stances called spiaila. These bodies vary much in

form. In some sponges they are simply of a needle-

like form, slender and cylindrical, and pointed at both

ends. In other instances they have a small knob

at one end, whilst the opposite extremity is pointed,

giving them exactly the appearance of small pins. In

others, again, we find one end transformed into a fork

with two or even three prongs ; or the whole spiculum

consists of three or four spines of equal length. These

spicula appear to be hollow tubes, closed at both ends.

This framework with its inclosed spicula, is, however.
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only a sort of honiy skeleton, on which the true living '

portion of the sponge is supported. This consists of

a gelatinous matter, wliich is spread over all the fibres

of the reticulated skeleton ; its consistence is very like

that of the white of an egg, and it runs freely away

from the sponge when the latter is taken out of the

water. This gelatinous substance resembles that of

which the Ainwba, one of the Rhizopoda, is composed,

am! a parently consists of minute masses of aggregated

sarcode cells. Each of these cella appears to possess

an independent existence ; those on the surface being

furnished witli long and very slender vibratile cilia.

If we take a piece of common sponge, we see that

its surface is every where perforated with an infinite

number of minute holes, amongst which a considerable

number of large openings are scattered. When this

sponge is examined in a living state, a rapid stream

of water may be observed issuing constantly from these

larger orifices. This excurrent stream of water is ren-

dered observable by the fact, that it bears with it a

number of minute particles from the interior of the

sponge. This water is imbibed through the minute

pores distributed in such profusion over the entire sur-

face of the sponge. After passing through these, and

traversing the cavities formed in every direction by

the reticulated structure of the mass, it is collected into

canals, by which it is finally conducted to the larger

openings of the surface. The objects of this continual

flow of water are for nutrition, for the expulsion of

digested particles, for respiration, and assisting in the

propagation of the species.

The propagation of the species is effected in various

ways. They are propagated by division ; when cut

io two, the two portions will each grow and become

perfect sponges. They are also, and more usually,

propagated by gemmules, which sprout from the deli-

cate granular film covering their skeleton, and which,

as they gradually become detached from the parent

body, are furnished with cilia, swim freely about, like

infusorial animalcules, and afterwards, finding a favour-

able locality, become fixed and eventually develope into

perfect sponges. In a third case, propagation takes

place by seedlike bodies being produced in the sub-

stance of the sponge. At first these consist of several

cells merely united together into a globular or ovoid

mass, lying freely in cavities of the substance of the

sponge. This mass of cells then becomes enveloped

in a capsule. When these cells are pressed out of the

cavity of the capsule under water, they soon swell up

and burst, and the germs contained in them gradually

become dilTused over the bottom of the vessel. In

a few days these collect into separate groups, each

inclosed in a mucilaginous substance. From these

germs active animacules are produced, possessing a

power of locomotion by the extension of ditferent

parts of the body. They exhibit considerable acti-

vity, asume at times fantastic forms, and are very

voracious, absorbing other minute animals into their

substance, in the same manner as has been observed

in the Amoebse amongst the Rhizopoda.

Sponges vary much in form, and are for the most

part fixed by a kind of root at the base, and attach

themselves to almost every body which can afford tliem

support, whether fixed or floating. Many are found

encrusting submarine objects, as stones, shells, rocks,

&c. They are mostly marine, only comparatively few

being found in fresh water. In the living state, many

of them possess lively colours, and usually grow in

groups. They occur in all seas, from the equator to

the pole. A peculiar group of sponges, belonging to

the genus Cliona, are peculiar for the habit they have

of boring. Shells, other submarine bodies, and even

rocks, are penetrated by these unobtrusive-looking

animals ; and they elfect a powerful action upon these

bodies by slowly and silently producing complete dis-

integration. There are three kinds of sponges, each

of which is composed of many species, and form as

many orders or divisions :

—

THE HORNY SP0N6JES {Cornea) are distinguished

by having uo spicula, and have the body very porous

and elastic, soft, and composed of a fibro-corneous

skeleton, which anastomoses in all directions.

Genus Spongia.—This genus is the type of this

group ; and in it is contained the common sponge of

commerce. The sponges of commerce are obtained

in considerable abundance from the Mediterranean,

and are usually prepared for use by soaking them in

dilute hydrochloric acid, in order to remove all traces

of lime, and then bleached and well beaten to render

them fit for market. The inhabitants of some of the

Greek islands have been trained from their infancy to

dive for these substances. They adhere firmly to the

bottom, and are not detached without a great deal of

trouble. Smyrna is the great market for sponge.

THE SILICEOUS SPONGES (Silicea) have the body

more or less rigid or friable, and strengthened with

siliceous spicula. The group is represented by the

genus Thethys.

THE CAIiCAEEOUS SPONGES (Calcarea) have the

body, which is not very soft, and composed of a sub-

cartilaginous substance, supported by calcareaus spicula.

The genus Granlia is thf type.

•f.XT) OK RADIATA
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ECHINODERMA-SEA-NETTLES-ZOOPHYTA—PROTOZOA—POPJFERA.

Class I

Order
Family

Okper
Family

-ECHINODERMA or Spiny Skos
(Echinodermata),

I., Echinoidea (Sea-eggs or Sea-urchins),

1, Ecliinid^e {True tSea-eggs)^

2, Cidaridee {the Diadems'),

3, Scutellidnj (The Cake-urchins'),

4, (JaleritidaB,

6, Echinolampasidre,

6, Spatangidse, {The Heart-urchins),

II., Asteroidea (Star-fishes), .

1, Asteriidse {T'r:ie Sea-stars),

2, Astropectenidie, . .

3, Pentacerotidoe,

Order
Family,

Genus,

Order

Order

III

AsterinidK ((he Birds-foot Stars),

Ophiuridic {lAzard-taikd Star-fshe/),

Tlie True Lizard-tails {Ophiura),

Tlie Gorgon-heads (Astrophyton),

The Common Medusa's Head {Astrophy-

ton Arborescens),

Crinoidea (Feather-stars), •

Pentacrinitida?, . .

Pentacrinus, . . •

The Pentacrinus caput-medusas,

Comatula tjke Feather-star), ,

IV., Holuthuroidea {Sea-cuciimbers^,

Holothuria nigra {the Nigjer or Cotton-

spinning Trepang), . ,

v., Sipunculoidea (Siphon-worms),
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"

II , Ciliograda or Ctenophora,
*'

III., Cirrhigrada,
'* IV., Physograaa, . .
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398

Class IIL- ZOOPHYTA OR Polypi (Zoopiiytes

OR Poi.ypsJ, 398

Sub-class
Order

n

Family,

Genus,

Family,

Genus,

Order
Family,

Family,

Sub-cl^js
Order

L, Anthozoa, . . . ,398
I., Anthozoa Hydroida (ITi/drnid Foh/ps), . 398

II., Anthozoa Asteroida {Asteroid Pul///tSi's), 399

Comularia, .... 400
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Tubiporida; (Organ Corah), , , 400
Coralliida; (the Calcareous Corals), . 400

Corallium, .... 400
Hvalonemida^ (the Glass-rope Coi-als), . 400

Pennatulida; (Sea-pens), . ,400
Pennatula, . . . .400
Virgularia, .... 400
Anthozoa Helianthoida {Zoanthoid Polypes), 400

Actiniidie (Sea-anemones), . . 401
Coral/ipliora (Stony Corals), , .401
JIadreporitidse,

.

. . . 401
Milleporida;, . . . .401
Polyzoa or Bryozoa (Molluscan Zoophytes), 402
Infimdibulata, . . . 402
Hippocrepia, , > , 402

III

Order

Cuss IV.—PROTOZOA,

I., Infusoria (Tnfusory Animalcules),

II., Rhizopoda or Foraminifera,

Class V.—PORIFERA (the Sponges),
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Genus, Spongia,

The Siliceous Sponges (Silicea),

The Calcareous Sponges (Calcarea),
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Natives fishing for Halibut on the coast of
Greenland.

The Halibut, or Holibut [Hippoglosstis), is the

largest member of the Pleuronectidce family, frequently

attainiug, in the Northern seas, the length of seven

feet, and weighing between three hundred and four

hnndred pounds. In its shape and fins it resembles

the flounder, but its body is more elongated ; and its

jaws and pharyngeans are armed with strong, pointed

teeth.

Its flesh is dry and coarse, but when salted forms a

wholesome provision. Great quantities are caught on

the coasts of Norway and Greenland, the natives fish-

ing for it, according to Lae^pfede, with an apparatus

which they call a gartgaved. This is composed of a

hempen cord five or six hundred yards in length, to

which are attached some thirty smaller cords, each

furnished at the extremity with a barbed hook. The

larger rope is fastened to floating planks, which serve

to indicate the place of this formidable destructive

machine.

The 'Grecnlanders, instead of hempen cords, use

thongs of whalebone or narrow strips of shark's skin.

They draw up their lines after fifteen or twenty hours,

and usually find five or six large halibuts upon their

hooks.

Some smaller species are found in the Mediter-

ranean, but these are fished for in the usual matjner,

and not on so wholesale a plan. In several of these

the eyes look towards the left side, instead of towards

the right, the latter being the ordinary rule of the

family ; and in such cases it is said to be " reversed."

The Halibut, like other flat-fish, is occasionally

caught by spearing, a common pitchfork being a very

eflective and satisfactory weapon.

Fishing for Tunny at Madrigue, on the Coast nf

Provence.

In the order of the Labyrinthiform Pharyngeans,

BO called in allusion to the peculiar structure of their

Buperior pharyngeal boues, the most important family

is that of the Scombrides, which includes the Tunny
{Thynnus vulgaris), the Mackerel {Scomber scombrus),

and the Bonito {Thynnus pelamis).

The Tunny has been at all times esteemed for its

edible qualities, and its fishery is still a source of profit

to the inhabitants of the northern coasts of the Medi-

terranean and the shores of the island of Sicily. In

form it bears a general resemblance to the mackerel,

but it is larger and fleshier, attaining the length of

eight or nine feet, and a weight of five hundred pounds.

These, however, are the dimensions of the giants of

the genus; in ordinary cases individuals measure about

four feet, and their weight is about three hundred

pounds.

The upper part of the body is a bluish black; the

belly a light grey, spotted wiih silver white; the first

dorsal fin, the pectorals, and the ventrals are black

;

the second dorsal fin and the anal, of a light flesh

colour, tinted with silver white; the upper and lower

finlets, yellowish, tipped with black.

The Tunny is not confined to the Mediterranean.

Every summer and autumn it frequents the coast of

Cornwall, bnt it is not often taken, either because it

does not swallow a bait, or because the fishermen use

no bait that its palate recognizes as acceptable ; while,

owing to its size and strength, it is seldom entangled

in the nets. It feeds on herrings, pilchards, and pro-

bably on most small fishes ; but its favourite prey seems

to be the Skipper (Esox sauris), which it compels

to seek anoiher element for safety, springing after

it to a considerable height, usually across its course,

and at the same time attempting to beat it down with

its tail.

It is in the Mediterranean, however, that the Tunny

is most abundant, approaching the coast, at some

periods of the year, in immense and closely-serried

legions, compact as a vast army, which conceal them-

selves under the waves, and only indicate their presence

and their progress by the swirling motion of the sea.

In many localities the accumulated hosts show them-

selves in the .spring, wending their way eastward,

while in the autumn they are following quite an oppo-

site direction. This occurs, for instance, on the coast

of Provence. In the neinhliourhood of La Ciotat, s.ays

the author of " The Ocean World," a first fishing takea
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place between the months of March and July, and a

second, again, from July to October. At other parts

of the Mediterranean coast of France they arrive

simultaneously from very dift'erent directions, but

only in the winter months.

The mode of fishing for this valuable fish pursued on

the sunny Proven9al shore, is sufficiently interesting to

merit a detailed description:

—

It is carried on by the tunny-net, and the fish are

driven into an inclosure called the Madrague. The
tunny-net is, in truth, a combination of nets, which is

quickly cast into the sea in order to head the tunnies

at the moment of their passage. Sentinels are posted

at suitable points to signal the approach of the wished-

for legions, and as soon as their warning has been given

the fishing-boats, as if moved suddenly by one uniform

impidse, pnll towards the designated spot, where they

range themselves in curved lines, and form with the

bglit floating net a semicircular inclosure directed to-

v.'ards the shore, whose interior is called the Garden.

The fish pent up within this garden, between the net

and the coast, become stricken with a panic. As they

nnwillingly move towards the shore they press upon

the inclosure, or, rather, a new interior inclosure is

quickly formed with nets lield in reserve. In this

Becoud inclosure a narrow opening is left, which affords

the tunnies their only chance of egress. Ever mov-

ing towards the shore, the fishermen continue to dirain-

isli the size of the garden by successive inclosures, each

smaller than the preceding, until the tunnies are banked

up in about nine feet of water. When this has been

effected, a kind of semi-net is flung into the garden,

and hauled into shallow water vi el armis, when the

small fish are taken by the hand, the larger by hooks.

The boats receive their cargo, and pull ashore. The
result of a single day's battue will sometimes be six-

teen thousand tunnies, but these mostly of small size,

and averaging from twenty to five and twenty pounds

in weight.

When the park, instead of being eslablished for a

single fishing, becomes a permanent construction, it is

called, as we have already stated, a Madrague. The
Madrague is a vast inclosure. The netting which

divides it into compartments is sustained on the

surface by buoys of corks, and kept down by heavy

stones and other weiglits on the lower edge. In this

position it is secured by stout ropes, one extremity

being fastened to the net, and the other to an anchor.

The object of the Madrague is to anest the course

of the tunny-shoals at the moment they abandon the

shore to return again to the deep waters. For this

purpose a long alley, or run, is formed between the

shore and the Madrague, and the fish, necessarily fol-

lowing it up, pass from chamber to chamber, until

inclosed in the narrow area of the park. In order to

drive them into this receptacle Uiey are pressed towards

the shore by means of a long net, supported by and

extended between two boats, which slowly and care-

fully pursue them in their movements. As soon as

the prey has reached the best compartments, the fisher-

men raise a horizontal net, which forms a sort of floor

to the park, and gradually lift its contents to the surface

of the water. This operation occupies the whole night.

In the morning the tunnies are found gathered within

a very limited area, at various distances from the shore,

and thereupon the massacre begins! With long poles,

with boat-hooks, and with any similar weapon, the

fishermen lustily lay about them, until the sea is liter-

ally " incarnadined." It is said, and we can well believe,

that the spectacle of the struggling fish—some of them

slightly wounded, others lialf dead, vainly endeavour-

ing to escape the murderous blows of the assailants

—

is a very painful one, and not easily endured by any

person of sensibility. (See Plate.)

The flesh of the Tunny is valued on account of its

firmness, wholesomeness, and nutrilious properties. It

is called " the salmon of Provence," but M. Figuier

tells us he prefers it to the salmon. Nothing, he ex-

claims, can be comparable to the fresh Tunny thrown

into a hot frying-pan, and besprinkled with salt and

vinegar. When properly cooked, it is peculiarly firm

and savoury. In short, he adds, nothing of this kind

can rival the Tunny, as it may be procured at Cetto

and Marseilles.

The Tunny is also in high repute among the Greeks,

and generally among all the populations which inhabit

the shores of the Mediterranean, the Propontis, and the

P)lack Sea. From numerous passages in the Latin

auihors we know that it was much esteemed by the

ancient Romans, who, however, eat only the head and

lower part of the belly. They cut the fish into pieces,

and preserved them in vessels filled with salt. They
are now cured with oil and salt, after being cooked

;

and in this condition are in great demand at Cette,

Montpelier, and Marseilles.

Closely allied to the Mackerel, and other Scombridfe,

is the Bonito [Tlnjnnus i^clamis), which has been also

called the Striped Tunny. It is noted for its activity

and voracity, and pursues the flying-fish with unre-

lenting hostility. Externally, it is a handsome fish;

about three feet long, with a sharp head, small mouth,

full silver^' eyes, large gills, and a crescent-shaped tail.

Except on the middle of its sides it is wholly without

scales, but a band of golden colour stretches from the

head to the tail. Its back and sides are of a greenish

colour, but its under parts of a silvery white. It is a

native of the Mediterranean, and very rarely visits the

British coasts.

Fishing Jor Electrical Eel [Gymnotus] on the

Orinoco.

The Gymnotus belongs to the order Apoda. It has

a long, nearly- cylindrical, and serpent-like body, wilh

a tail of considerable extent. Its sole locomotive organ

is a long swimming fin placed beneath the tail, and it

is owing to the wideness of its back that it has received

the designation of Gymnotus—from yu/jyvo;, nakeil, and

vSiro;, back.

The Gymnotns is a fresh-water fish, and in the South

American rivers attains to a great size. There are

several species, of which the most remarkable is the

Gymnotus elcciricus, or Electrical Eel, so called, of
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course, ill rcfurence to its curious pliybieal properties.

When toiiclied with the hand or an electric conductor,

it communicates a pungent sensation, similar to an

electrical shock. The organs which produce this

effect consist of four groups of parallel membranaceous
lamina;, situated very near each other and almost hori-

zontally extending from the skin to the central medial

plane of the body, and connected by nimierous trans-

verse vertical lamina?. The prismatic canals or cellules

intercepted by these lamin;* are charged with a pecu-

liar gelatinous substance, while an abundance of nerves

permeates the whole apparatus ; which is said, when
fully vigorous, to be able to knock down a man, and

benumb the stricken limb for several hours. It has

been conjectured that it is by this means the eel ob-

tains its prey, stupifying the smaller fishes, and other

animals, which come within its reach.

Though externally allied to the eel, says an able

writer, yet if that part of the body was cut off which

contains the nutrient, the respiratory, and generative

organs—all the parts, in fact, which are essential to

the existence of tlie Gymnotus as a mere fish— it would

present a very different appearance to the slender eel

in its short and thick-bodied form. Its long electric

organs are, so to speak, an extraneous appendage to the

true fish, and its eel-like form is therefore accidental.

The back -bone and muscles are of necessity coextended

with the electric organs for their support and motion;

and the air-bladder stretches along the produced electro-

(diorous trunk to secure a suitable specific levity. Two
dorsal nerves are prolonged from the fifth and eighth

cerebral nerves, for ordinary sensation and motion. The
Bpinal cord is produced along the vertebral column, for

the exclusive supply of the electrical organs. The
electricity winch they discharge decomposes chemical

compounds, produces the spark, and magnetizes iron,

as does that of the Torpedo. But the magnetiz-

ing power seems to be relatively weaker, while the

benumbing shock communicated to other animals is

stronger than in any other electric fish.

It gives this shock with the greatest force when
touched under the belly, or in the pectoral fin, and

always acts without the least muscular exertion in the

fins, head, or body. It acts, too, of its own will, and

the discharge is more or less powerful according to the

animal's pleasure.

Those electrical properties were fiist discovered by

Van Berkal. As far as the American fish was con-

cerned, little was known of them by the scientific

world until described by the astronomer Richer, who
visited Cayenne in 1671. "I was much astotdshed,"

he writes, " to see a fish some three or four feet in

'ength, and resembling an eel, deprive of all motion

for a quarter of an hour the arm and neighbouring

parts which tciuched it. I was not only an ocular

witness of the effect produced by its touch, but I have

myself felt it, on touching one of these fishes while still

living, though wounded by the hook the Indians had
employed in drawing it from the water."

For the first precise and philosophical account of it

we are indebted to Humboldt, who drew it up from

Bunpland's observations.

In crossing the wide grassy llanos of the province of

Caracas, in order to embark at San Fernando del A pure

on his voyaye up the Orinoco, M Bunpland stopped

at Calabozo. His object was to investigate with care

and completeness the history of the Gymnotus, which
is abundant in the neighbourliood ; and some Indians

conducted him to the Cano de Bera, a muddy and
stagnant lake, surrounded by luxuriant vegetation,

among which the Clusia rosea, the Ilyraena'a courba-
ril, the Indian fig, and some fragrant floweiing mimosas
shone pre-eminent. The Indians then collected a troop

of half-wild horses, and surrounding the marsh, as

hunters surround the forest where some wild animal

lies concealed, drove them into the miry waters, shout-

ing and screaming vociferously. The horses rushed

into the water, when the eels, stunned and alarmed
by the noise, the tumult, and the agitation, defended
themselves by repeated discharges of their batteries,

which seriously wounded their involuntary enemies.
" I wish, says Humboldt," that a clever artist could

have depicted the most animated period of the attack,"

which hag been done, as the reader will see, on
turning to the Illustiation. "The groups of Indians

surrounding the pond ; the horses with their manes
erect and eyeballs wild with pain and fright, striving to

escape from the electiic storm which they had roused,

and driven back by the shouts and long whips of the

excited Indians; the livid yellow eels, like great water-

snakes, swimming near the surfiice and pursuing their

enemy— all these objects presented a picturesque and
exciting ensemble.

" In less than five minutes two horses were killed.

The eel, being more than five feet in length, glides bo

neath the body of the horse, and discharges the whole

extent of its electric organ, attacking simultaneously

the heart, the digestive viscera, and, above all, the

gastric plexus of nerves. I thought the scene would

have a tragic termination, and expected to see most

of the quadrupeds killed
;
but the Indians assured me

the fishing would soon be finished, and that only the

first attack of the Gymnotus was really formidable."

After the combat had endured for about fifteen

miimtes, the alarm of the mules and horses gradually

decreased ; they no longer erected their manes, and
their eyes expressed less pain and terror. They were

no longer struck down in the water, as if seized by an

invisible hand; and the eels, instead of swimming to

the attack, retreated from their assailants, and made
for the marshy bank.

The Indians then easily captured them with har-

poons attached to long coids, and they were landed

without having any oi)portunity of communicating a

shock.

THE EIPPOCAMPtrS

The Ifippocampus is a gonus of highly curious

aspect, known in English nautical parlance as the

Sea-horse Pipe-pot. The best-known species is the

Synr/naihus hippucmiqnts of LinnKus, or the Hippo-

campus* hrevirostris of Cuvier. Its average length is

* From 'iVto;, horse, and xtc/trct, fish.
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from six to ton inclies ; the bofly is much compressed,

eliort, and deep; tlie whole length of the body and tail

is divided into ring-like segments, separated by longi-

tudinal and transverse ridges, with the angles of inter-

SPction marked by tubercidar points—the ensemble

having a striking resemblance to a caterpillar's body.

The snont is slender ; the neck suddenly contracts

beyond the head, which presents a sufficiently remark-

able likeness to that of the horse, to justify tlie name
popularly bestowed on this bizarre animal. The tail

is long, of a quadningnlar form, and terminates in a

naked or finlcss tip. When swimming about, the

Hippocampus preserves a vertical position ; but its

tail is ever ready to seize any object it encounters in

tlie water, and when once attacked, the animal darts

upon its prey with surprising dexterity.

The Hippocamjms is a native of the Mediterranean,

the Atlantic, and the Indian oceans. It is frequently

met with on the eastern coast of Spain, and the south

coast of France. Mr. Lukis, who had two female

Hippocampi in captivity, thus describes their habits :^
'• When they swim, they preserve [as a'ready stated]

a vertical position ; but their tail seems on the alert to

seize whatever it meets with in the water, clasping the

stem of the rushes. Once fixed, the animal seems to

watch attentively all the surrounding objects, and darts

on any prey presenting itself with great dexterity.

When one of them approaches the other, they interlace

their two tails, and it is only after a struggle that they

can separate again, attaching themselves by the lower

part of the chin to some rush in order to release them-

selves. They have recourse to the same manoeuvre

when tliey wish to raise the body, or when they wish

to wind their tail to some new object. Their two eyes

seem to move independently of each other, like those

of the chameleon. The iris is bright and edged with

blue."

The pectoral fins of the Hippocampus are so formed

that they can easily sustain the body, not only in the

water, but also in the air; they are, in fact, winged

fishes; and it is probable that Ihoy suggested the old

fable of Pegasus, or the winged horse.

THE FLYING FISHES.

The so-called flights of the Flying-fish are really

tliort sprii}gs or leaps through the air, not made volnn-

larily, but for the purpose of escaping from the pur-

suit of the dolphin and other enemies. Mr. Bennett,

ill reference to this vexata qtiastio, observes ;
—" I have

never been able to see any percussion of the pectoral

fins during flight; and the greatest length of time I

have seen this volatile fish on the fly has been thirty

seconds by the watch, and the longest flight mentioned

by Captain Basil Ilall has been two hundred yards

;

but he thinks that subsequent observation has extended

the space. The most usual height of flight," continues

Jlr. Bennet, "as seen above the surface of the water,

is from two to three feet ; but I have known them

come on board at a height of fourteen feet and upwards;

rud they have been well ascertained to come into the

chains of a line-of-battle sliip, which is considered as

high as twenty feet and upwards. But it must not bo

supposed they have the power of elevating themselves

in the air after having left their native element; for on

watching them, I have often seen them fall much below

the elevation at which they first rose from the water, but

never in any one instance could I observe them rise

from the height at which they first sprang ; for I regard

the elevation they first take to depend on the power of

the first spring, or leap, they make on leaving their

native element."

Mr. Gosse, however, asserts that they are fully able

to direct and change their flight in the air ; and Mr.

Gardner confirms Humboldt's declaration, that they

use their pectoral fins as wings during the time they

remain above water.

Of the manner in which the dolphin pursues and

attacks the flying fish, Captain Basil Hall furnishes a

very graphic sketch :

—

" Two or three dolphins," he says, " had ranged past

the ship in all their beauty. The ship in her progress

through the water had put up a shoal of flying fish,

which took their flight to windward. A large dolphin

which had been keeping company with us abreast of

the weather gangway, at the depth of two or three

fathoms, and as usual glistening most beautifully in the

sun, no sooner delected our poor dear friends take

wing, than he turned his head towards them, darted

to the surface, and leaped from the water with a

velocity little short, as it seemed to me, of a cannon-

ball. But though the impetus with which he shot

himself into the air gave him an initial velocity greatly

exceeding that of the flying fish, the start which his

fated prey had got enabled them to keep ahead of him

for a considerable time. The length of the dolphin's

first spring could not be less than ten yards ; and after

he fell we could see him gliding like lightning through

the water for a moment, when he again rose, and shot

upwards with considerably greater velocity than at

first, and of course to a still greater distance. In this

manner the merciless pursuer seemed to stride along

the sea with fearful rapidity, while his brilliant coat

sparkled and flashed in the sun quite splendidly. As

he fell headlong in the water at the end of each leap,

a series of circles were sent far over the surface ; for

the breeze, just enough to keep 1,he royals and lop-

gallant studding-sails extended, was hardly felt as yet

below.

" The group of wretched flying fishes thus liotly

pursued, at length dropped into the sea; but we were

rejoiced to observe that they merely touched the top

of the swell, and instantly set off again in a fresh and

even more vigorous flight. It was particularly inter-

esting to observe that the direction they took now was

quite different from the one in which they had set out

;

implying but too obviously that they had detected

their fierce enemy, who was following them with giant

steps along the waves, and was gaining rapidly upon

them. His pace, indeed, was two or three times as

swift as theirs, poor little things! and the greedy

dolphin was fully as quick-sighted ; for whenever they

varied their flight in the smallest degree, he lost not

the tenth part of a second in shaping his course so "W
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tu cut ort' tlie cliase; wliile they, in a manner really

not unlike llint of the hare, doubled more than once

upon their pursuer. But it was soon plainly to he seen

that the strength and confidence of the Hying fish were

fast ebhing ; their flights became shorter and shorter,

and their course more fluttering and uncertain, while

the leaps of the dolphin seemed to grow more vigor-

ous at each bound. Eventually this skilful sea-sports-

man seemed to arrange his springs so as to fall just

under the very spot on which the exhausted flying tish

were about to drop. This catastrophe took place at

too great a distance for us to see from the deck what

happened ; but on our mounting high on the rigging,

we may be said to have been in at the death ; for then

we could discover that the unfortunate little creatures,

one after another, either popped right into the dolphin's

jaws as they lighted on the water, or were snapped

instantly after."

THE FROG-FISH.

This extraordinary denizen of the marine world is

variously known as the Frog-fish, the Fisljing-frog,

the Toad-fish, the Seadevil, and the Angler. ]tB

scientific appellation is Lophius piscatwiiis. Its vulgar

name it owes partly to its resemblance to a frog in the

tadpole state, and partly to the manner in wliich it

preys on the other fish. It lies constantly in ambus-

cade at tlie bottom of the sea, stirring up the mud and

sand with its fins in such wise as to conceal itself from

detection by its prey.

The head in circuit is larger than the whole body,

and completely flat on the upper part; the mouth is

nearly as wide as the head ; the lower jaw, bearded all

round the edge, is considerably longer than the upper,

and both are armed with numerous sharp conical teeth,

curving inwards. The nostrils have no external orifice,

but their places are supplied by two internal ones.

The eyes are large, with brown irides, and black

])npils. The broad pectoral fins are rounded at the

edges, and wide at the base. Broad, thick, and fleshy

are the vertical fins, and jointed like arms ; they are

divided in the insiiles.

The upper part of the body is of a brown colour,

the lower part of a white. The vential and pectoral

fins are black, and nearly black the tail. The skin is

smooth. The common Frog-fish varies in length from

three to six feet.

There are six otlier species, viz. :

—

The Marbled Angler (Lojiliius mimuoruhis), whicli

is oval in shape, with a slightly compressed body. The
arched back is edged with a long, narrow, solitary fin,

extending nearly to the tail. The vertical fins are

short, and shaped somewhat like an arm, while the

tliick lobes in which ihcy terminate give them a

kind of resendilance to the paws of a quadruped.

The colour of the upper parts of the body is a black-

brown, clouded and spotted with blue ; of the lower, a

dubious white ; of the sides, white, edged with a dull

rod. The eyes are white, but radiated with blue.

The mouth is wide, and above the uj^jier lip extends a

long filament, which at tl.-v3 lip forks into two.

The body of the Jluricated Angler {Lnphius mun-
alius) is very flat, rounded, and covered on the upper

surface with very numerous small tubercles, tipped

with radiated spines. The hind-part, which contracts

snddeidy, is covered with similar spines, and terminated

by a tail-fin.

The Beaked Angler {Lophius roslrahis), a native of

the South American seas, and measuring only one foot

to one foot aiid a half in length, has a body broad in

the middle, but tapering towards the tail, and eo

strongly acuminated in front as to present an elongated

sharp-pointed snout. The mouth is of moderate width.

The pectoral fins are attaclied to very strong arm-

shaped basis. All the animal's body is spotted with

roundi.sh crenated tubercles, pointed at the tips.

The Striped Angler {Lophius striatus) is marked all

over, as its name indicates, with numerous narrow

streaks of black, chiefly in a transverse direction. Its

habitat is the Pacific Ocean.

Nearly allied to the foregoing is^
The Harlequin Angler {Lophius hislrio) a very

remarkable and curiously fantastic fish. Its body la

thick and much compressed. Its ventral fins may be

likened to shoit arms, are situated in the fore part of

the body, and palniated at their tips. A larger dorsal

fin stretches from the middle of the back nearly to the

tail, which is of a rounded shape. Above the upper

lip rises a long and slender cartilaginous process or

filament, which divides at the top into two dilated oval

and pointed appendages. Beyond this lies a strong

fleshy process, tipped with a few filaments. Anl
beyond this again we see a much larger and thicker

process, similarly adorned. The lower tip und the

dorsal fin are bearded or fringed with nuraeroud

scattered cirri ; and the whole animal is of a yellow-

brown colour, irregularly maiked with shades of brown

or black, some of which are edged with white. The

general efl'eot is that of a harlequin suit, and hence the

animal's popular name.

The habits of all these species are the same, and

they mostly reside in tropical waters.

THE PIPE FISH.

There are several species of this genus {Si/ngnathus),

distinguished by the following characteristics:—

A

singularly elongated and slender body, like that of an

eel, covered with a series of indurated plates, arranged

in parallel rows; a long tubular snout
;

gills disposed

in small round tufts along the branchial arches ; no

veitical fins.

The Great Pipe-fish (Symjnc'tfius acvs) is very fre-

quently met with on the British coast. Its average

length is from twelve to fifteen inches, though in the

nortli individuals have been found measuring fully three

feet long. It is of a curiously slender form, gradually

tapering towards the extremity ; of a palish-brown

colour, shaded throughout its entire length with broad

alternate belts of a deeper hue, slightly variegated.

The lamina? covering the joints of the body, seem finely

radiated from the centre by manifold streaks. The
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(loisal fill small, lliiii, and narrow
; tlie pectorals are

also Binall, but sliyhtly rounded ; and the tail corre-

sponds to the latter both in size and shape.

The most remarkable species, however, is the Foli-

ated Pipe-fish {Sijn<jnathus foUalus), closely resembling

the Dog-fish in general appearance, but exceeding it

considerably in length. Its characteristic feature is,

the large leaf-shaped appendages attached to the back,

tail, and abdomen, on very strong, rough, square spines,

or processes. These, but for the regularity of their

respective proportions, might easily be mistaken for the

leaves of some kind of fuous adhering to the spines.

The animal's body is throughout of a dutky-olive colour,

thickly sprinkled everywhere, except on the follicle

appendages, with small circular spots of white, and

bearing on the abdomen a kind of metallic lustre. The
fins are soft, tender, and transparent. The Joliated

I'ipe-fish is a native of the Indian seas.

The Little Pipe-fish {Si/nf/nathus nphklion) is about

five or six inches long, nearly cylindrical, and tapers off

to a point. It is found in the British seas.

OSSEI, OR BONY FISHES.

I. Plectngnatlii, or fishes in v-hich the tipper Jaw is

attached to the cranmm ; from vXiXTii, interlaced, or

bound together, and yvdhi, a jaw.

This order includes the natural families character-

ized by what may be called the offensive and defensive

armour of their jaws. They are the Gymnodonta
and the Sclerodermata.

In the former the jaws have no apparent teeth,

wliich are represented by a kind of ivory beak, or bill.

To this family belong the Sun-fish {Tetraodon), and

the Globe-fish {Orthagorisais mold). The latter is

distinguished from the former by its compressed spine-

less body; the former, bristling all over with slightly

projecting spines, which keep off their enemies, and

wound the fisherman's hand if he attempts to seize them.

Tlie Snn-fish, moreover, possesses the singular faculty

of being able to inflate the lower part of their body,

until it assumes the outline of an expanded ball, in

which the real shape of the animal is lost.

The Globe-fish is remarkable for its phosphorescent

qualities. At night it glows beneath the watery surface

like a disc of silver light, and may be seen swimming
in the soft radiance which flows from its body, the

lustre rendered undulating by the motion of the waves
which it traverses, so as to resemble the tremulous

glory of the moon when ]iartly veiled by misty vapours.

Ilcnce it is sometimes called the Moon-fish. It abounds

in the Mediterranean, where it attains the length of

about thirty inches.

The Diodons resembles the Globe-fish in its nature,

structure, and habits, but diifers from it in the confor-

mation of its ivory jaws, each forming a single piece.

Apparently it possesses a couple of teeth; whence its

name, from big, two, and obovi, tooth. Its spines,

moreover, are larger than those of the Sun-fish. It

may be described as the hedgehog of the sea, and, like

the hedgehog, can inflate its body and crest its spines,

which are at once its offensive and defensive weapons

Belonging to this same remarkable family are the

File-fish {Ballstes, an inhabitant, with the exception

of one species, of the trojiical seas ; and the Cotfers,

or Ostracions, whose habitat is the Indian Ocean and

the American waters.

The former has a compressed body ; its jaws are

furnished with eight teeth, arranged in a single row on

each jaw, and covered with true lips. Its eyes are

placed almost on a level with its skin. It has a small

mouth, and a body enveloped in very hard scales,

which are connected in groups, and distributed in more

or less regular compartments, strongly connected by

means of a thick skin. The animal is thus incased in

an almost impenetrable coat of mail.

Of the Trunk, or Cotfer-fish {Oatracion), it is enough

to say that it is distinguished from all the other denizens

of the Ocean world, by the bony crust or covering in

which it is enveloped, while the spines also difi'er from

one anotlier in certain peculiarities of form. The head

and body are covered with bony plates, so welded

together as to form an inflexible cuirass; only the tail,

fins, mouth, and a small portion of the gill-opening,

are cajiable of motion—these movable parts passing

through apertures in the armadillo-hkedefensive armour.

The vertebrae are fixed together in an equally compact

fashion. There are no ventral fins, and tlie dorsal

and anal are small, and placed far back. There is

little flesh, and what there is cannot be praised for its

flavour; but the liver is large, and abounds in oil.

The surface of the body is often covered with spines.

In some the body is triangular, in others quadrangular.

II. Lophuhranchu : fishes in which the upper jaw is

movable, and the (jills are arranged in circles, like bent

hoops. From Xopos, a crest, or tuft, and ^^dyyja,,

a gill.

The fishes of this order consist of two genera, the

Sijngnathus and the Hippocampus—the Pipe-fish and

the Sea-horse.

SQUALID^.

The Dog-fish {Scyllium calulus) is from two to

three feet in length, with a large head ; the snout pro-

minent and slightly pointed ; a rough skin
;

general

outline of the body cylindrical ; the colour a brownish

grey, slightly tinted with a dusty red, and maikcd with

very numerous spots of brownish black ; the belly

whitish, and very smooth. At its full growth this fish

weighs about twenty pounds. It is very voracious,

devouring great quantities of fish, and it does not hesi-

tate to attack the fishermen, and especially bathers

in the sea. On our British coasts it abounds, and in

some parts of Scotland it is eaten by the poor ; but ita

flesh is hard, and has a disagreeable musky odour. Its

rough skin is used, under the name of " fish skin " i.nd

" shagreen," by joiners and other artificers in polish' ng
various substances, and also for covering spectacle-

cases and similar articles.

The Small-spotted Dog-fish {Scyllium canicula)

closely resembles the preceding, but the upper part o(
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its body is crowded witli small, dark, reddish-brown

6|) jts on a pale reddish ground ; the spots being rather

larger and less numerous on the fins. It is a very

common species on the south coast of England, where

it feeds on small fish and Crustacea, lying in ambush to

surprise its prey.

The Picked Dog-fish (Spinax acwHhias), a gpecies

exceedingly common on the Kent and Susses coasts,

where it is popularly known as the Bone Dog, is also

frequently met with on the west and north-east, and in

the shallow waters of the Western Islands. It is dis-

tinguished from other species of its genus by the single

spine placed in front of each of its two dorsal fins.

According to Mr. Couch, they are sometimes found

in incalculable numbers, so as greatly to obstruct and

annoy the fishermen, whose hooks they cut from the

lines in rapid succession.

The Picked Dog-fish curves itself into the form of a

bow for tlie purpose of using its spines, and by a sudden

motion causes them to spring asunder in opposite

directions ; and so accurately is this movement efl'ected,

that if a finger be placed on its head, it will strike it

without lacerating its own skin. Its usual length is

about twenty inches; the upper part of its head and

body are of a slaty grey colour ; the under parts wear

a yellowish tint.

The Black-mouthed Dog-fish, so called from the

colour of the interior of its mouth, is a common species

in the Mediterranean. Its average length is from two

feet to two feet six inches ; its colour on the head and

upper part of the body is a light brown
; aud along

each side run two rows of ocellated spots.

It has been suggested that of all marine animals the

IIammerheadeu Shark {Zijgana malleus) is pro-

babl}' the most deformed, though it must be remembered
that we do not as yet know all the monstrous shapes

and " chimoeras dire " which the dark unfathomed caves

of ocean may contain. Certain it is, however, that

its aspect is calculated to disgust, aud even terrify, the

spectator. It resembles the ordinary shark in the sub-

cylindrical conformation of its body, but is distinguished

from it by the peculiar shape of its head, which is

ddatcd on either side so as to resemble a double-headed

hammer. The eyes, which are very large, are placed

at the extremity of these lateral prolongations ; they

are grey, prominent, and with a gold-coloured iris.

When the animal is irritated, the irides seem to light

up with a sudden flame, much to the horror, it is said,

of the fishermen who beliold them.

The mouth, which is semi-circular, is placed beneath

the head, and near to the junction of the trunk. It is

furnished in each jaw with three or four rows of large

tcetli pointed and barbed on both sides.

The Hammerhead is a native of the Mediterranean

and the Indian seas, and is scarcely less formidable

for voracity and fierceness than the ordinary shark,

attacking any ]ierson who may he unfortunately bathr

iiig in its vicinity. In our European seas the most

common species is long and slender in the body, which

is grey, with a blackish- coloured head. It usually

attains the length of eleven or twelve feet, and the

weight of four to five hundred pounds. Its voracious

fury often brings it round vessels even in the road-

steads, and close in upon the coast. It is frequently

observed about the shores of the South Sea Islands,

those

—

'' Summer-isles of Eden, lying in dark purple spheres of sea,^

and jiarticularly in the bright blue waters of Otaheite

;

but the natives, confident in their surprising dexterity

as swimmers, and their consequent ahility to escape its

jaws, appear to hold it in very little terror. Every-

where, however, it is equally distinguished by its lust

of blood, its violent fury, its curiously characteristic con-

formatioir, and its hideousness of aspect, which stamps

itself on the memory of every beholder. Naturalists

do not suggest any particular function discharged by

its eingularly-shaped head, which seems to be simply

a specific distinction.

THE LOBSTER.

The manner in which the female lobster relieves

herself of her young is very curious. Whether she

bends or stands erect, she is still able to hold her

burden obscurely or to expose it to the light. Coste

asserts that the eggs are sometimes left immovable, or

simply submerged ; at others, they are subjected to

frequent washings and gentle oscillations of the falsa

claw which shelters them, from right to left.

The eggs, when first exuded from the ovary, are

very small ; but they seem to increase during the time

they are borne about under the tail, and attain the

size of small shot before they are intrusted to the

water. The evolution of the germ continues for six

mouths. The female, at the moment of extrusion, pro-

jects the tail, and communicates to the eggs an oscil-

lating motion, so as to destroy the shell and disperse

the larv.ne. In the course of two or tliree days she

delivers herself of her entire burden. As the young

lie inclosed within the membraue of the egg, says

Couch, the claws are folded on each other, and the

tail is flexed on them as far as the margin of the shield.

The dorsal spine is bent backwards, and lies in close

contact with the dorsal shield ; for the young is quite

soft when it emerges from the egg, but is rapidly indu-

rated and solidified by the deposition of calcareous

matter on what may be called its skiu.

No sooner are they born than tlie youug Crusta-

ceans abandon their mother, and ascend to the surface

of the water in order to gain the open sea.

Theie they swim with a constant circular motion,

but for no very protracted period. After their fourth

moult, or sloughing, which occurs between the thirtieth

and fortieth days of their yoimg existence, they lose

their temporary organs of natation, aud unable to main-

tain themselves any longer in the ujiper waters, descend

to the bottom, thenceforth to assume the ordinary habits

of their kind. As they increase in size Ihcy draw nearer

to the shore, which they had previously abandoned, and

return to the localities inhabited by the parent Crustacea.

In form the larva difl'ers so largely from the adult

that it would be difiicult, except on the strongest evi-

dence, to decide the particular species to which it
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rnay belong. The embryo Cray-lisli (Palinuriis) was

considered by the earlier naturalists a distinct genus,

and named Phyllosoma, or Glass-crab. The [lopnlar

name refers to the transparency of their bodies; the

Ecientific to the remarkable horizontal expansion of the

carapace. In the members of this genus the head is

represented by a large oval plate, bearing eyes mounted

on very long stalks; the thorax by a second plate, much
broader than it is long, carrying the feet, most of which

are long and some bifid, with one branch exceeding

the other in length. Milne-Edwards described them

as deficient in special respiratory apparatus, but having

the blood aerated through the general superficies of

the body.

It is now understood, however, that the so-called

Phyllosoma are, in reality, the young of the higher

forms of Crustacea, undergoing a process of meta-

Diorphosis. In the Macroura this metamorphosis is

less remarkable than in the Brachyura, while no change

at all is undergone by the fresh-water cray-fish.

From experiments made by Mr. Couch, we find that

metamorphosis takes place in the following genera:

—

Cancer; Znntko; Peluvmus ; Cacernus; Portumnus; Main;
Gahithea ; Homarus ; and Palinurus.

Metamorphosis has been demonstrated, adds Dr.

Bell, in no less than seventeen genera of the Brachy-

ourous order of Decapoda, in which it is most decided

and obvious; in the Leptopodiadw, Maiadoe, Canceridfe,

Porturanidas, Pinnotheridae, and GrapsidiE. In the

Anomourous order it occurs in the Pagurus, Porcellana,

and Galathea ; and in the Macrouran order in Homa-
rus, Palinurus, Palsemon, and Crangon.

There exists almost as great a diversity in size and

species among Crabs as among the Mytilidte. Not

one of the least curious is the Long-clawed Crab

{Coiystes Cassivelaimus) of Peimaiit and Leach, whose

antenuje considerably exceed its body in length. In

the jaw-feet the third joint is longer than the second,

and terminates in an obtuse ]ioint, with a notch on its

interior edge. The eyes are set wide apart upon large

peduncles, which are short, and nearly cylindrical. The
anterior feet in the males are large, being twice the

length of the body, and nearly cylindrical ; in the

females they are flatter, and not longer than the body.

The other feet terminate in an elongated nail or claw,

which is straight-pointed, with a longitudinal groove

or furrow. The carapace is an oblong oval, ending in

a rostrum truncated in the fore and bordered in the

hinder parts ; the various regions are not very plainly

marked, with the exception of the cordian, the branchial

or lateral being very much elongated.

This genus received the name of Corj-stes, or war-

rior-armed (xf/pu?, a helmet), from Latreille ; and it

had already been christened Cassivelaunus, by Pen-

nant, in allusion to the old Celtic warrior that so gal-

lantly withstood the invading Normans. According

to Gosse, Pennant was inspired to choose this name,

because the carapace bears, in old males especially, a

ludicrous resemblance in its numerous wrinkles to the

rugose countenance of a venerable elder. But Pen-

nant was too enthusiastic a Celt to have cast any

ridicule on the great British warrior. Seeing in the

formidable Crustacean a creature armed cap-a-pii, ho

named it after the hero of his imagination.

The surface of the carapace in this species is some-

what granulous, with two denticles between the eyes,

and three sharp points inclined forward on either side.

The male has only five abdominal pieces, but the ves-

tiges of the separation of the two others are conspicu-

ous on the outer mediate, or third piece, which is the

largest of all.

Mr. Couch* remarks on the extraordinarily long

antenna;, tliat they are of service beyond and in addition

to their common ability as feelers; perhaps, as in some

other Crustacea, they assist in the process of exca-

vation ; and, when soiled by labour, I have seen the

crab effect .their cleansing by alternately bending the

joints of their stalks, which stand conveniently angular

for the purpose. Each of the long antennae is thus

drawn along the brush that fringes the internal face of

the other, until both are cleared of every particle that

adhered to them.

Mr. Gosse, however, is of oiiinion that the function

of these antenna; is to keep open a passage for the

emission of the deteriorated water after it has bathed

and aerated the gills or branthiw.

"I have observed," he says, " that, when kept in an

aquarium, these crabs are fond of sitting perfectly

upright, the antennse placed close together, and point-

ing straight upwards from the head. This, doubtless,

is the attitude in which the animal sits in its burrow,

for the tips of the antennae may often be seen just

projecting from the sand.

" When the chosen seat has happened to be so close

to the glass side of the tank as to bring the antennre

within the range of a pocket lens, I have minutely

investigated these organs without disturbing the old

warrior in his meditation. I saw on each occasion

that a current of water was continuously pouring up

from the points of the antennje. Tracing this to its

origin, it became evident that it was produced by the

rapid vibration of the foot-jaws drawing in the sur-

rounding water, and pouring it off upwards between the

united antennae as through a tube. Then, on examin-

ing these organs, I perceived that the form and arrange-

ment of their bristles did indeed constitute each antennae

a semi-tube, so that when the pair was brought face

to face the tube was complete."

It should be added that the Corystes, notwithstand-

ingits formidable appellation, is harmless and inoflensive

in its habits.

Lobsters abound on the British coast; iidiabiling the

clearer water and rocky shores, and frequenting the

shallows near the shore about the time of depositing

their eggs. In Scotland they are collected and kept

in perforated chests, floating on the water, until they

can be transported to market. They are conveyed to

the Thames, the Cljde, or the Mersey, in welled fishing

smacks constructed specially for this purpose. But,

as M. Fredol points out, this antiquated system is

giving place to the greater conveniences afforded by

artificial storing ponds or reservoirs. Mr. Humble has

established one of these near Southampton, where ho

can accommodate with ease as many as fifty thousand

• Couch, Cornish Fanna^
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lotisteiB, and keep them in excellent condition for six

weelvs.

There are various modes of catching lobsters ; but

on our coasts tlie most successful is by means of cone-

shaped traps of wicker-work, wliich are baited with

garbage, and sunk among the rocks at suitable locali-

ties, their whereabouts being indicated by buoys.

There can be little doubt but that the lobster changes

its shell annually, though the modus operandi remains

Bomewliat of a problem to naturalists. Previous to

this moulling process it is observed to be languid,

sick, and restless ; to desist from its industrious explo-

ration of the sand or eager hunting after its prey,

and to lie in a half-torpid condition, as if stricken with

the consciousness of some impending catastrophe. In

about three or four days they acquire the new shell

;

but prior to this re-arming they are necessarily defence-

less, and fall a prey to many kinds of fish, as well as to

those of their own species which do not happen to be

in the same condition. Myriads must be destroyed

}-earIy during the moulting period.

How they withdraw the muscles of their claws fi om
their calcareous covering is, after all, the greatest diffi-

culty to be solved. Fishermen and others assert, bow-
ever, that the animal, while pining, shrinks to such an

extent that each contracted limb is easily retired through

the joints and nari'ow passages near the body. All the

Crustacea increase in size only whilst in a soft state

;

and on comparing the dimensions of the new shell with

those of the old, the former is frequently found to be

one third larger ; a considerable augmentation to take

place in three or four days, and inexplicable on any

known principle of animal growth.

No fact is better authenticated in natural history than

that lobsters will shed their claws during a thunder-

storm or the discharge of heavy artillerj', owing to

their extreme sensibility to any shocks experienced by
the medium in which they live. The restoration of

claws which have been lost in this manner, or in any

of the frequent contests which take place between hos-

tile Crustaceans—contests which usually terminate in

the victor carrying off one of the vanquished's limbs

—

may easily be determined, as the new limb seldom if

ever attains the dimensions of its predecessors.

The motions of the lobster in its " native element

"

are very rapid ; and on any sudden alarm it will spring

to a distance which would 8uri)riso an aquatic Leotard.

It retreats among the rocks when closely pursued, and

gains an asylum with remarkable dexterity, forcing

itself through dr-files and into holes which seem scarcely

capable of admitting its body. It begins to breed in the

spring, and continues breeding for the greater part of

the summer. During the warm mcmths of July and

August the visitor to the sea-side, if he clambers at low

water over the weedy rocks, will find the young swim-

ming in great numbers in the translucent little pools

left by the receding tide.

The ovary, or place where the spawa is first pro-

duced, is situated backward towards the tail, where a

red substance—much esteemed by the epicure—is

always found, composed of a number of minute spawn,

too small for exclusion. From this receptacle diverge

two canals, opening on each side of the junctures of the

shells, towards the belly; and it is through these ducts

the small round penticles—which, if formed by nature,

will hereafter develop into lobsters—descend to be

extruded, and arranged under the tail. The larger

lobsters, according to Mr. Pennant, are in their beat

season from the middle of October to the beginning of

May. Many of the smaller ones, and some few of the

larger individuals, are good all the summer. If they

are four and a half inches long from the top of the

head to the end of the back shell, they are called

sizeable lobsters ; if under four inches they are esteemeil

half-size, and two of these are reckoned for one of size.

Under four inches they are called Pawks, and these are

the best summer lobsters. The pincers of one of the

lobster's large claws are furnished with knob.s, while

the other claw is always sei rated. With the former it

grasps firmly the stalks of submaiine plants; with the

latter it cuts and masticates its food very dexterously.

The knobbed, or thumb claw, as the fishermen call it,

is sometimes on the left, sometimes on the right sidi-

;

and it is more dangerous to be seized by the serrated

claw than b}' the other. In fact, it often inflicts very

severe and painful wounds.

The Lobster {Homarvs) has spherical eyes, and two

rings of the thorax are soldered together. lu the Cray-

fish {Astacus) the last ring of the thorax is movable.

One of the finest lobsters of the Macrouran family is

the Norwegian (^Nephrops Norvegictis). Both rings of

its thorax are movable. Its general tint is a pale flesh

colour, with darker shades in parts; its pubescence is

a light brown. Though generally considered a north-

ern species, it has occasionally been found in the Medi-

terranean. It is imported into England from the Scottish

coast, the Bay of Dublin, and the Norwegian fiords,

where it literally abounds ; and, on account of the supe-

rior delicacy of its flesh, it is held in high esteem. Its

eyes are kidney-shaped ; not round, as in the Common
Lobster.

The Common Lobster {Ilomariis vulgaris) is found

everywhere on the rocky coasts of Great Britain, and

in similar localities throughout the European water.s.

It frequently attains to an enormous size, weighing

twelve and fourteen pounds, when loaded with spawn.

The American Lobster {Homariis Americanus) is

distinguished by the largeness of its claws, in compa-

rison with those of the Common Lobster.

The Spiny Lobster, or Sep. Cray-fish {Paliminis

vidyaris), is occasionally found on the rocky coasts of

Britain, e.specially in the English Channel, atid in some

parts of Devonshire. It is supposed to bo the Karahos

of the Greeks, and the Locusla of the Romans. It

attains a length of about eighteen inches. Its shell is

of extreme hardness, and its entire body bristles, like

that of a hedgehog, with short sharp spines. The an-

tenna; far exceed in length those of the Common Lob-

ster. There are no claws or pincers, the first pair of

feet closely resembling the others. It is sometimes

brought to market, but is so inferior in flavour to its

congeners as to be very little in request.

The Spiny Lobster (^Palinurus vulgaris) the Cray-

fish {Astacus Jluviaiilis), the Slirimp {Crangon vul-

garis), and the Prawn [Paliemon serratus), &c., are

all well known and valuable members of this section.
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Tlic Anjonaul sailiiuj in the Open Sea.

We may not woiiJer that this graceful but curious

animal attracted the attention and excited the admi-

ration of ancient naturalists, who were jirone to invest

it with a mythic interest and surround it with all the

ornaments of a luxuriant fancy. "The Nautilus

Polype," says Aristotle, " is of the nature of animals

which men call e.xtraordinary, being able to float on

the sea ; it raises itself from the depths of the waters,

with shell reversed and empty; when it has reached

the suiface re-adjusts its habitation. Between the

arms spreads a kind of tissue similar to that which

unites the toes of web-footed birds. When the wind

blows gently, it employs this tissue as a rudder, letting

it fafl into the water with the arms on each side. On
the approach of the least danger it fills its shell with

water, and sinks down into the deep."

Oppian's account is still mure circumstantial :

—

"Hiding itself in a concave shell, the Pompylius [a

name given to it by Pliny] can walk on land (!), but

can also rise to the surface of the water, the back of

its shell ujipermost, for fear tliat it should be filled.

The moment it perceives itself to be discovered, it

turns the shell and navigates it like a skilful seaman.

For this purpose it throws out two of its feet like

antenuce, between which is a thin membrane, extended

by the wiud like a sail, while two others, which touch

the water, guide, a.s with a rudder, the house, the ship,

and the animal. On the advent of danger, it quickly

folds up its antennae, its sail, its rudder, and dives; its

weight being increased by the quantity of water which

it admits into its shell. As we see a man who is

victor in the public games, with a crown encircling

his head, while vast crowds press around him, so has

the Pompylius a throng of ships ever following in its

track, whose crews no longer fear to quit the land.

fish, justly dear to mariners! thy presence heralds

soft propitious winds; tliou art the harbinger and the

usher of calm weather I"

Oppian alludes in this passage to a superstition cur-

rent among the Pioujans, that it was a favourable omen
to meet the Nautilus. They regarded it as a kind of

tutelar divinity, who guided the seaman on his way,

and assured him of a fortunate voyage.

The peculiar features of the Nautilus have been

observed by the Chinese, who call it the Boat-polyp.

According to Rumphius, its shell is highly valued by
the Hindoos, whose females consider it a superb orna-

ment. In their religious festivals the dancers carry it

]iroudly aloft in the right band, holding it above tlie

head. To recommend it to the notice of modern

naturalists, however, it does not require any adven-

titious aid. No one can sec it sailing along the

tranquil waters like a fairy skilT, as our artist has

depicted it in the accompanying illustration, without

a transport of admiration. But we reserve our wonder

rather for Him who made it— for the power and

wisdom, almighty and infinite, which called it into

existence—than for the thing itself, however graceful

its appearance, and however curious its properties.

It should be added, that opportunities of observing

the Nautilus are not easily obtained. It never comes

near the shore. It is a timid and cautious creature,

which almost always prefers the vast solitudes of the

open sea. It seems to be gregarious in its habits, and

voyagers speak of it as living in families, some hun-

dreds of miles from the nearest land. It is only at

night, or as the sun withdraws its purple splendoiu',

that the Nautili gather together to enjoy their innocent

sports on the surface of a tranquil ocean.

It enjoys, like other Cephalopods, the strange

faculty of changing colour under the influence of any

sudden impression ; blushing, or turning pale, and

through its transparent shell revealing the rapid

changes of its bod}'.

Three species are at present recognized in our scien-

tific classifications :—the Arqonaula Argo, already

described ; the Argonauta tiiiercula, which is entirely

confined to the Indian Ocean: and the Argonauta

hallUint, which is occasionally met with in the Pacific

and the Atlantic Oceans.

PHOLADID.^i:.

The PholaclidcB form a family of lamellibranchiate

molluscs, remarkable for their boring habits. While

some of the species burrow in the sand, like the Solen,

others work out for themselves a dwelling-place in

timber and stone. Their mission in nature seems to

be the excavation of these strange retreats; and to

appear at their openings, or to sink into their depths,

makes up all the variations of their seemingly mono-

tonous existences.

In this family we find the shell open at either

extremity; it is thin, white, of great hardness, and

sometimes furnished with accessory valves ; the two

principal valves are covered with calcareous pro-

tuberances, connected by fine transverse ridges, and

thus composing a kind of saw or rasp, which the

animal uses in its mining operations.

The animal itself has a thick, white, elongated,

fleshy body, club shaped or vermiform ; its mouth

ejects a long tube traversed by two canals or syphons;

through one of which it absorbs the water necessary

for respiratory purposes, and through the other gets

rid of it. A short thick foot, acting like a sucker,

protrudes through an aperture in the mouth.

"We lift one from its cavity," says Gosse, "all

helpless and unresisting, yet manifesting its indig-

nation at the untimely disturbance by successive

spasmodic contractions of these rough, yellow syphons,

each accompanied with a forcible jet cVcau, a polite

squirt of sea-water into our face; while at each

contraction in length the base swells out, tiU tho

compressed valves of the sharp shell threaten to

pierce through its substance."

How the Pholades, or Plddochs, as they are vul-

garly' called on the British coast, contrive to excavate

the holes wherein, like true Troglodytes, they live,

has been a constant subject of dispute among natura-

lists. It was long asserted that the animal possessed

an excavating instrument, beset with hard silicious

particles ; but it is unquestionably true that no such
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instninient exists. It is with its rasp-lilie Siliull,

covered, as we have seen, with rows of calcareous

projections, that the animal w-oiks. "If you ex-

amine," says Gosse, "the living shell, 3'oa will see

that the fore-part, where the foot protrudes, is set

with stony points arranged in transverse and longi-

tudinal rows; the former being the result of elevated

ridges, radiating from the hinge, the latter that of the

edges of successive growths of the shell. These points

have the most accurate resemblance to those set on a

steel rasp in the blacksmith's shop. It is interesting

to know that the shell is preserved from being itself

prematurely worn away, by the fact that it is composed

of aragonite, a substance much harder than those rocks

in which the Pholas burrows. The animal turns in its

burrow from side to side when at work, adhering to

the interior by the foot, and therefore only partially

rotating to and fro. The substance is abraded in the

form of a fine powder, which is gradually ejected from

the mouth of the hole by contraction of the bronchial

syphon."

The Pholades liave a very extensive range. On
both coasts of the Channel they are found in abun-

dance, especially the species, Plmhis dactijhis, Pholos

crispata, Pholas jvipyracea, and Pliolas melanoitra.

The Pholailes possess the quality of phosphores-

cence, and in the dark emit a peculiarly brilliant liglit.

" Those who eat them in an uncooked condition (a not

unfrequent circumstance, as the mollusc does not need

the aid of cooking to render it savoury), appear in the

dark as if they had swallowed phosphorus; and the

fisherman who, in a spirit of economy, sups on it in

an unlighted chamber, affords to his little ones the

amusing spectacle of a fire-eater on a small scale."

The ravages caused by these alilhyic borers and

miners are very considerable. In a geological sense,

however, they have an unexpected ulility, for they

demonstrate the former levels of the ocean-waters, and
show how, in certain places, the sea may have receded

from or have gained upon the earth. A remarkable

cxim]ile of this strange use of the Pholades, is th.it

miniorial of a remote antiquity, the temple of Serapis,

situated on the coast of Pozzuoli.

Pozzuoli, an ancient Cumean colony, the Puteoli of

Latin writers, is situated on the Bay of Naples, on its

northern shore. Its principal relic of a once splendid

past is the temple already referred to—the Serapion

or temple of Jupiter Serapis—which, in the course of

time had become completely overgrown, and had
almost been forgotten, until disinterred by order of

Charles III. of Naples, in 1750.

The building was then found to consist of a q\iadri-

lateral abattoir surrounded with chambers, inclosing a

circular tem])le in the centre. The court is 140 feet

long by 122 feet wide; the main entrance on the S.W.
or seaward side, by a doorway of one central and two
lateral passages, forming a kind of vestibule, supported

by six pilasters. Internally the court was embellished

by a portico of forty-eight shapely columns, partly of

marble, partly of granite ; beneath which were thirty-

two small chambers, sixteen opening upon the court,

and sixteen having no apjiarcnt communication with

the centre. It is obvious, fjom the remains of stairs.

still in existence, that there was once an upper story.

The chambers in the angles of the N.E. side are twice

the dimensions of the others ; they have channels in

their walls for the passage of water, and are sur-

rounded by marble seats supported by dolphins.

Between these two spacious chambers the wall of

the building is recessed, so as to form a semicircular

niche, and in front of this niche stands a pronaos of si-t

Corinthian columns and two pilasters, which seem,

from the shattered sculpture found in their vicinity, to

have anciently supported a richly decorated frieze, and

to have been the loftiest portion of the structure.

Three of the columns are still erect, and are each

cut out of a single block of cipollino, 40 feet 3 inches

high ; three others lie prostrate and iu fragments cu

the ground.

It is with these three erect columns of cipollino we
have here to concern ourselves, for they record a

history of physical change in character which, it has

been justly said, every one may read, and which no

controversy can alter. This history comprises two

distinct epochs — one of submergence beneath the

ocean-waters, another of elevation above their level.

If the visitor examines these columns closely he

will see that their lower portion, for about twelve feet

above the pedestals, has a smooth surface, but shows

at different heights unmistakable traces of ancient

water-marks. Above this portion, the columns, for

about nine feet, are perforated with holes, the work of

a species of Pholades—the ifocliola lithojjhaya of

Lamarck, according to some authorities. The upper

half of the columns is uninjured, except by atmos-

pheric influences and the action of the waves. These

appearances were at first attributed to an elevation of

the sea above its present level—"an hypothesis now
known to be untenable, since all the changes on the

shores of the Gulf of Naples have been proved to bo

local. There is no doubt that the coast of the Bay of

liaia has undergone ultimate changes of subsidence

and elevation from the date of the foundation of this

building."

From certain inscriptions still extant among the

ruins, it is known that the Serapion was used for

pagan worship as late as the reign of Septimius

Severus. In less than a century after his death, the

heathen temples were suppressed by Constantine the

Great, and there can be little doubt that it was then

abandoned. After this event the ground would

appear to have subsided by successive stages— not the

level of the sea to have risen—until the lower part of

the columns was entirely and permanently submerged.

In the twelfth centur}', the eruption of the neighbour-

ing Soll'atara seems to have accumulated in the court,

to the height of twelve feet, a mass of scoriieand other

volcanic matter, which, as the ground sunk down
beneath the sea, preserved that portion of the columns

from the action of the burrowing Pholades. The sub-

sidence continued until the columns were submerged

to tlio height of nine feet above this volcaiiic deposit,

in which condition they must have undergone the

operation of the sea-water for a period of ncarl}'

three and a h.alf centuries, while the upper half of the

columns rose above the waves. That such was the
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case, is proved by the immense number, tlie large size,

and the depth of tlie perforations etTected by the

Pholades, whose shells are still to be found at the

bottom of many of the cavities, together with others of

existing species, which have concealed themselves in

the same liollows.

Belonging to the same family is the genns Teredo,

distinguislied by its elongated, vermiform body ; its

thick, eqiiivalve, hingeless shell, which opens at both

ends ; and its very delicate mouth, open both in front

and at its lower part, so as to admit of the passage of

a short foot. The species are numerous, and generally

known by the name of S/iiptosrm or Pileicorm, because

they perforate and dwell in timber.

Their burrows take the same direction as the grain

of the timber, but if a knot occurs, or the shell of

another Teredo lies in the way, they are suitably

diverted. The cavity is invariably coated all over

with a calcareous incrustation. The Teredo eflects an

entrance, in the tirst place, by a very small aperture,

and grows within the cavity which it works out. Its

growth, however, is very rapid, and the ravages

etlected by a number of these animals are almost

incredible. We have seen piles so riddled by them
as to fall in pieces when handled with any degree of

force. A piece of deal lias been found honeycombed
by their burrows after an immersion of only forty

days. But by a peculiar instinct each Teredo confines

itself to its own cavity, and never makes any com-
njuiiication with its neighbours. It is by secret

iinilermining of this kind that the piles and olher

submarine constructions of bridges, and quays, and
jiiers are frequently destroyed, and that ships have

been silently eaten into, until their timbers have

crumbled and sunk under the feet of their crews. As
a protection against these dangerous enemies, the

bottoms of vessels are now sheathed with copper, or

the wood is soaked in some preservative liquid, or

diiven full of broad copper headed nails, which serve

as a kind of armour.

M. de Ouatrefages refers to a boat, employed as a

p-issage-boat between two villages on the Mediterra-

nean coast of Spain, which at the commencement of

spring was accidonlally sunk. Four months after-

wards she was raised by some fishermen, who hoped

to turn her materials to their profit. But in that short

period, the Teredos had so perforated and riddled her

timber as to render it utterly useless.

Early in the eighteenth century, half the coast of

Holland was menaced with inundation by the destruc-

tive labours of the Teredos. They had attacked the

piles sustaining the formidable dikes and sea-walls,

which the industry of the Dutch had raised to defend

tliem against the encroachments of Ocean. To avert

ilie threatened peril necessitated a very heavy expen-

diture. Fortunately it was discovered, on a close

examination of the habits of the mollusc, that it is

animated by a singular antipathy to rust, and that,

consequently, timber impregnated with oxide of iron

is secure against its attacks. It was only necessary,

therelore, to soak the timber intended for the repair of

the dikes, in a tank of prepared oxide of iron ; in other

words, to invest them in a coat of iron rust.

The Teredo navalU appears to the eye like a long

worm without articulations. Between the valves of a

little shell, with which the anterior portion is pro-

tected, a kind of smooth tvuncature is conspicuous,

surrounding the projecting pad or cushion which forms

the animal's foot. From this point all iis body is

inclosed in the sheath and mantle, forming a sort of

sheath which communicates with the exterior through

two syphons.

The mantle is attached to the circumference of Ihe

shell. Above, it gathers in two considerable folds

which are capable of expansion by the afflux of the

blood. The cejihaHc or foremost fold, is of a greyish

tint, very light, and tolerably transparent, so that the

liver, the ovary, the branchise, and the heart, may be

distinguished in the interior, and the pulsations of the

latter counted. The syphons are extensible, and

attached to one another for about two-thirds of their

length, the upper part being longer and thinner than

Ihe lower. These tubes admit the water necessary for

ihe animal's respiration, and when deprived of its

oxygen, discbarge it, and aloi g with it the useless

products of digestion.

On the upper edge of the anterior truncature of the

animal's body is the mouth—a flat, and slightly bell

shaped aperlure, furnished with four labial palpi, a

stomach, and a well-developed intestine.

The heart consists of two auricles and a ventricle,

which beat at irregular intervals, four or five times in

the minute. The blood is colourless, transparent, and

loaded with small corpuscles of different sizes. The
respiratory organs are the branchiiB, or gills, and the

mantle ; but one-half of the blood returns to the heart

without traversing the branchise. The nervous system

is very complete, and includes a brain, nervous fila-

ments, the branchiae, the syphon tubes, and certain

ganglions distributed tln'ough the mantle.

The solid mucus, or sheath, inclosing the adult

animal is frequently, but erroneously, described as

forming part of its body. Shut up in this tube the

Teredo is necessarily restricted in its movements, which

are simply those of extension and contraction. It

neither climbs, nor creeps, nor floats, nor swims, but

by alternate expansion and contraction slowly and

laboriously impels itself forward.

It deposits a spherical, greenish-yellow egg, which,

soon after fecundation, is transformed into a larva—

a

larva naked and motionless, but which, after a while, is

invested with vibratory ciliae. Then it begins to move,

and swim about freely in the water. " When one of

these larvte," says a recent writer, "has discovered a

piece of submerged wood, without which it probably

could not live, the curious spectacle is observed

of a being which fabricates step by step, and as it

requires them, the organs needful for the due perfor-

mance of its functions." The long feet with which it

is furnished in its larva state enable it creep along Ihe

surface of the timber, until it has found a portion

sullieiently soft and porous for its purpose. There it

halts, commences the attack, and soon accomp'i-hcs

a tiny pore or cell, the entrance to its future burrow.

" Having thus secured a lodgment, Ihe young Teredo

begins to grow ; covers itself with a coaling of mucon.';
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matter, which, gradually condensing, assnnies a brown-

isli tint, and forms a solid envelope, with two small

apertures for the passage of the syphon tubes. Iii

three days this envelope acquires a complete solidity;

it is the initial stage of the duly-organized tube in

which the animal is to accomplish its full development.

Beneath this opaque screen the minute miner is secure

from observation ; but should it be opened after a few

days, tlie observer will find that it has already secreted

a new shell, larger and more solid than the original

—

the shell of the adult mollusc.

The young Teredo, feeding on the debris of the wood,

iucreases rapidlj' ; it passes from a spheroid to an

elongated form, and when its body can no longer be

confined within the shell, projects beyond its edge, and

would be naked but for the covering nffurded by its

membranous sheath, which adheres to tho sides of the

ligneous dwelling-place of the animal.

If the manner in which the Pholas executed its

iistonisliing operations was long a puzzle to the natu-

ralist, an even greater degree of mystery has always

surrounded the destructive processes of the Teredo. It

cannot perforate, or its shell would exhibit—which it

<loes not—some signs of friction ; it does not bore, for

its muscular apparatus is not adapted to rotary action.

By way of explanation of this phenomenon, some
naturalists have suggested that the animal secretes a

liquid capable of dissolving tlie ligneous fibre. But
M. de Quatrefages replies that, in whatever way the

timber may be attacked, whether the gallery rims

jiarallel to or cuts across the grain of the wood, the

groove is always cut as accuiaiely and neati}' as if

dune by the sharpest tool ; whereas, bad a corroding

solvent been made use of, the effect would have been

imequal on the harder and softer portions. His own
hypothesis seems more felicitous. " Let us not forget,"

he says, " that the interior of the gallery is continually

saturated with water : consequently, all the points of

the wall not protected, by the animal's sheath are

exposed to incessant maceration. In this state, a

mechanical action, even if ver}' inconsiderable, would

suffice to clear away the bed of fibre thus softened; and
if this action be in any degree continuous, it suffices

to explain the construction of the galleries, however
extensively tlioy may ramify. To me, the upper

cutaneous folds, especially the cephalic hood already

referred to, since they possess the power of expanding

freely under an aflhix of blood, while they are covered

with a thick, leathery epidermis and moved by four

strong muscles, seem to me very capable of accom-
]'lishing this operation. It does not appear improbable

that this hood may be charged with the removal of

the woody fibre, rendered incapable of resistance by
previous maceration, which may also be assisted by
some secretion from the animal."

A singular animal, which may fitly be mentioned in

this category, is the Watering-pot {Aspergillum). In

this genus tho shell has the form of an elongated cone,

terminating at the larger end in a disc pierced witli

numerous minute tubular holes, of which the outer row
are the largest, forming a kind of ray or fringe around
it. A peculiarity of its structure is the jiresence of

two small valves in its conical sheath, incorporated in

its substance, but bearing a very small resemblance to

it. " They there form the stamp," says Owen, " of

its true affinities, but subserve as little any ordinary

final purpose as the teeth buried in the gums of the

foetal whale. They have, however, enabled our natu-

ralists to range the animal possessing them with the

Tithicola, and to include them among lamellibranchiate

conchifcrous Mollusca.

Shells of this genus are rare, though a great number

of species have been distinguished. They inhabit

the Red Sea, and the waters of Australia and Java.

Generally they bear a whitish or yellowish hue; in

some the tube is incrusted with a glutinatcd sand,

mixed wiili fragments of vari-coloured shells. Nothing

is known of their habits.

THE MUSSEL.

Mi/lilidce.—A cephalous Mulluscs.

The Mussel, says Fredol, has neither the exq\iisite

taste nor the reputation of the oyster. The latter is

justly esteemed the very prince of shell-fi.<h, the sove-

reign, par excellence, of molluscs. It is the bivalve of

the aristocracy [nohilissimus cihus).

Yet, let US not despise the modest mussel. Its

plentifulness and its cheapness render it accessible to the

poorest classes; it may therefore be regarded, next to

the chrisne, as the bivalve of the poor {rilissimiis clbus).

The mussel may be distinguislied from all other shell-

fish by the azure violet tint of its valves, and the

yellowish red of its viscera. The oj'ster is not so gaily

adorned, either externall}' or internally. It wears no

resplendent garb, though it cruslies its rival by the

superiority of its more solid and lasting qualities.

The mussel, moreover, is distinguished by its figure,

its food, and its beard or bj'ssus.

1. Its delta-like figure is not without elegance. Its

valves are equal, longitudinal, curved, and nearly

triangular. One of the sides of the sharp angle form

the binge, where, in a deep furrow, is lodged a narrow

and elongated ligament. The anterior portion of the

mussel occupies the sharp angle.

2. The pretended foot of this mollusc is organized

like a little finger. It is sometimes a couple of inches

in length, and hollowed by a longitudinal furrow. It

is an organ of touch, rather than of locomotion. From
this point of view, the mussel is more favoured than the

oyster, and, if it possesses a keener sense of touch,

must be gifted with a higher intelligence.

This diHerence, perhaps, explains the old proverbial

saying, " stupid as an oyster," for one never says,

"stupid as a mussel."

3. The byssus is an assembl.ige of small, divergent,

silky threads, by which the mussel attaches itself to its

rock with so much tenacity that not even a tempest

can shake its hold. It is more difficult to loosen its

grasp than to break its shell.

The gland that secretes the byssus is situated near

the base of the foot. It emerges at first in a semi-

liquid stale—a viscous fl'iid, which is organized and
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nioiikkd in tin; groove of the foot, until it attains the

6lKi]ie and consistency of a thread.

When tlie mussel wishes to fix its byssns, it elongates

its foot, moves it to right and left, feels the different

olijects aronnd it, rests its point against that which it

selects for its future support, deposits tliereon the

extremity of the thread, and abruptly withdrawing its

foot, leaves this extremity adherent. The bivalve

repeats this manoeuvre several times, each time attach-

ing a new thread. It securely fastens four or five of

these in about twent3'-fouv hours, each thread being

several centimetres in height, and terminating in a small

liook {enipdtement). The anchorage is complete when it

has produced a bundle. In the byssus of some species of

mussels we find as many as a hundred and fifty of

these tiny cables ; none of our men-of-war can be more

securely moored.

When the mussel has extended its first rope, it puts it

to the test, that it may make certain of its being firmly

fastened. It draws on it strongly as if to break it. If

the thread resists this effort, the industrious bivalve sets

to work to produce and attach a second cable, which it

proves like the former. Decidedly the mussel has more
intelligence than the oyster.

With the help of its byssus this bivalve suspends

itself at different elevations; it seldom touches the

ground, and for this reason its shell is always very

smooth and clean. We cannot say as much of the

valves of its proud rival, wdiich, grey and rugged, fre-

quently inclose in their intervals small particles of

earth, sand, and all kinds of foreign filth.

The mussels, like the oysters, are social molluscs.

They are found in great nimibers in almost every part

of the world. They love the blending of salt and fresh

water; there are few rocky points, at the river mouths,

wliere we do not meet with some flourishing colony.

Sometimes they attach themselves to the branches of

polypods, and the roots of trees; sometimes to sub-

merged pieces of timber, the piles of the shore, and the

keels of boats.

The mussel may be eaten either raw or cooked.

Its taste is not pleasing to everybody
;
yet tliere are

persons of gastronomic reputation who hold it in liigh

esteem. Louis XVIII. of France was passionately

I'ond of mussels, and had them brought every week
Irom Rochelle to Paris. The monarch one day, in a

fit of special good humour, taught Talleyrand the recipe

fur a sauce of Cayenne pepper, which thenceforth placed

this bivalve in the rank of dainties of the first order.

Yet it must be acknowledged that the mussel is less

appetizing than the oyster, less stimulating, and, above
all, less digestible. We must not forget a gastronomical

recommendation of great importance : oysters may lie

eaten in every month whose name in the calendar

contains the letter r, while the contrary is the case

with mussels.

At an earlj' period man conceived the iilea of bringing

up, training, or, if you prefer the word, educating the

mussel. There exists a Diytilkulture, as well as an

ostreiculture. This education in some localities is con-

ducted on a very extensive scale; as at Esnandes, at

Marsilly, and at Charron, in the Bay of Aiguillon,

near Rochelle.

A recent writer gives the following account of Iho

establishment of the mussel farms in this vicinity :

—

In 1236 a vessel freighted with sheep, and manned

by three Irishmen, was wrecked upon the rocks in the

creek of Aiguillon, a few miles from Ilochelle. The
neighbouring fishermen hastened to the rescue of the

little crew, but only succeeded, with great difliculty, in

saving the life of the master, one Patrick Walton.

Exiled on the solitary banks of the Aunis, Walton at

first supported himself by hunting the sea-fowl, which

frequented the shore and adjacent marshes in immense
numbers. He was a man of considerable ingenuity,

and to facilitate his captures he invented or adapted a

peculiar kind of net, which he called the niijht ntt.

This apparatus was a net of from three to four

hundred yards in length by three hundred in breadth,

stretched horizontally, like a screen, along the tranquil

surface of the bay, and secured in its position by stout

posts driven into the muddy bottom. In the daik

night the wild fowd, as they sailed along the waters,

would come in contact with the net, and entangle

themselves in its tenacious meshes.

But the Bay of Aiguillon was little more than a

vast expanse of mud, wdiich could with difliculty be

ploughed by boats ; and AValton, having arranged his

bird-net, found himself compelled to devise some kind

of machine in which to navigate with greater ease and

swiftness. The result of his labours was the flat-

bottomed square-sided boat, which we in England

call a 2wnl, but wdiich, on the Roman coast, is known
as an aeon.

Walton's punt had a wooden framewoik, nine feet

long by three feet broad and deep, with the fore part

descending into the water like a prow, at a slight angle.

In propelling the boat, the punlsman pileiced himself in

the stern, and kneeling on his right knee, bent for-

ward, with one hand on each gunwale, and his left leg

outside the boat. A vigorous push with the left foot

communicated an impetus to this strange machine,

which made it slide over the mud with rapidity, from

one point to another.

Mussels were plentiful in this muddy bay, and
Walton's quick observation soon remarked that the)'

attached tliemselves by preference to that part of his

posts which rose above the surface of the mud, and that

those so placed were both fatter and more savoury

than those which lay embedded in the slime. In this

circumstance he detected the foundation of a kind of

rintsselcuUure, wdiich promised to be more profitable

than fowling, and less laborious. lie was a man of

more than ordinary ability, and he speedily worked out

the new principle to a very successful result.

" The practices he introduced," says M. Coste,

" were so skilfully adapted to the necessities of the

industry be had founded, that, though six centuries

liave elapsed, they still remain the rules by wdiich it is

governed. He seems to have applied himself to the

enterprise, not only with a consciousness of the service

he was rendering to his contemporaries, but also with

a yearning to be remembered by posterit\', for in every

instance he gave to the apparatus he invented the form

of the initial letter of his name, W. It was not until

prolonged consideration that he commenced to carry
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Ills schemes into execution. Tlien he planted a long

range of piles along the low marshy shore, each pair

heing arranged like the two sides of the letter V, with

the front of the letter towards the sea, and either limh

diverging at an angle of forty-five degrees. These

posts were separated by intervals of about tliree feet

;

each was twelve feet in length, six feet being above

water, and they were so interlaced with branches

watlled together as to resemble continuous hurdles."

Each hurdle, if we may so call it—the French name
is houchul—was about two hundred yards in length.

This apparatus intercepted the spat, or spawn, that

would otherwise have been carried out to sea, and to a

great extent wasted. Walton soon formed a magnifi-

eent mussel f;\rm, but he did not abandon his isolated

piles; which, being witiiout fascines or branches, and

always submerged, arrested the spat as it was emitted

from the parent mussels.

The advantages of mytiliculture soon became ap-

parent to Walton's neighbours, and his system was

adopted by (me after another, until the whole shore of

the bay was covered with boiichots; and to the present

day this curious but useful industry flourishes in the

same locality.

The hurdles now form a perfect forest. About two

hundred and thirty thousand piles support a hundred

and twenty-five thousand fascines, which bend, through-

out the year, under a harvest that a squadron of ships-

of-the-line would be unable to float. There are about

live hundred bouchots in the bay, each measuring from

two hundred to two hundred and fifty yards in length.

The isolated piles are only uncovered at spring-

tides. In the months of February and March the spat

collected on them scarcely equals in size a grain of

linseed. By the month of May it has enlarged to the

dimensions of a split pea. In July it is as big as a

small haricot bean, and consequently, is fit for trans-

plantation. In this month the bouchotiers, as the men
engaged in this culture are called, launch their punts,

and proceed to the part of the bay where these piles

are planted. They then detach with a hook the

accumulated clusters of the young mussels, which they

collect in baskets, and carry to their bouchots ; the

said bouchots being of four diflerent heights, accom-

modating the four stages of the mussel's growth.

In the first stage it cannot endure atmospheric

influences, and remains almost constantly under water.

As it beoomcB hardier it is removed to the second

stage, the third, and finally, when able to remain for

hours exposed to the air, to the fourth stage, or amont,

which continue above water in all tides. Here they

rest until fit for market, which usually happens after ten

or twelve months of education on the more advanced

bouchots.

From Julj' to January the mussel trade is in full

operation, and the flesh in perfection. From February

to April is the close season, and the flesh is then poor

and leathery.

A well-stocked bouchot furnishes annually, according

to the length of its wings, from four to five hundred

charges, each charge weighing upwards of three hun-

dred pounds, and selling in the market for about five

francs, or ,3s. 9(/. The harvest reaped from a single

bouchot is therefore worth £100 (being in weight a

hundred and thirty to a hundred and fifty thousand

pounds avoirdupois). The total mussel fishing in the

Bay of Aiguillon may consequently be valued at

£480,000 to £500,000 a year—a fact showing that

pisciculture, under proper conditions, is capable of

yielding an extraordinary large return for the capital

and labour laid out upon it.

The last section of acephalous molluscs includes the

numerous families of the Solens, Pholades, and Teredos

(the Acephales renferme of Cuvier). These are the

borers or miners of the watery world, which excavate

for themselves, by unceasing labour, a habitation in the

solid rock or hardest timber.

The Svlcn, or razor-fish, a genus of lamellibranchiate

molluscs, is a type of the family Sokmdcc, and derives

its English name from its long narrow shell, open at

both ends, and not unlike the handle of a common
razor. In some of the tropical species the shell is of

great beauty. The Solens are found in every sea,

except within the Polar circle, and burrow in the sand
;

working a hole perpendicularly, sometimes to the depth

of two feet. After it is once made they never quit it,

but ascend or descend at need by means of their foot,

which is capable of alternate elongation and contraction.

They are used as food, and also as bait. The fisher-

men catch them with a peculiar hooked iron instru-

ment ; or by dropping a quantity of salt into the mouth

of the hole. This attracts them to the surface ; but

they must be immediately seized, or they will disappear

again with surprising quickness.

The shell is thin, transparent, and bivalve, with

parallel edges, and truncated at both extremities. The
tints are violet, a greyish blue, and rose ; the valves

slightly covered with a greenish-brown epidermis.

The animal itself has the form of an elongated cylinder,

with its mantle closed throughout its entire length
;

and only opened at one end for the admission of food,

and at the other for the passage of a tube consisting of

a couple of syphons united together.

One of the largest British species is the Solen siliqua,

which measures about eight inches in length and one

in breadth, and is perfectly straight.

The Solen ensis, another British species, is sabre-

shaped ; Solen rngina resembles in form a sword

.sheathed ; Solen cyanea is slightly rounded at both ends.

THE OYSTER.

Societies for the protection of animals bestow re-

wards, says a recent French writer, on those sympa-
thizing persons who have surrounded the old age of

dogs and horses with affectionate cares. They preach

the duty of good treatment and humane conduct

towards all the quadrupeds, and even towards birds,

and severely censure—nay, visit with legal penalties

—

the hardened men who beat, wound, and torture them.

In their extreme zeal, they have of late attempted to

prohibit our men of science, in the anatomical schools

and veterinary colleges, from makir)g operations and
performing experiments on living animals.
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We kiiow tliat, as early as the daj's of Linnajus, llie

" faithful compaiiiuu and servant of mankind "—for

So our poets style the dog—was one of the principal

victims of professional experimentalists [analomicoriim

rictima). But against their cruelly there have never

been wanting enthusiastic protests, and it has always

received a wide-spread and permanent reproach.

No reproach, however, has been levelled at, no

societies for the protection of animals have censured,

man's cruelty towards the poor oysters ! Following

in the footsteps of M. Fr^dol, let us now endeavour

to supply this signal void.

Man's barbarity commences in fishing for oysters;

that is, in violently dragging them from their native

element. Afterwards, they are placed in basins of

water, more or less brackish; frequently unclean;

and tilled with a vile green matter, which gradually

chokes up and colours their respiratory apparatus.

The oyster swells, grows fat, and speedily attains a

condition of obesity approximating to disease.

When they can endure no more, and their sojourn

in such a medium has rendered them of a livid green,

they are fished for a second time. But they are never

again to revisit the sea, or their native rocks. They
will have no more water at their disposal than the

very small quantity of liquid contained within their

two valves ; a quantity barely sufficient to prevent

asphyxia.

Soon afterwards, the oysters are imprisoned in a

narrow and obscure barrel, an ignoble prison—without

either door or windows. We seem to forget that they

are animals; pile them up like so much dead mer-

chandise ; heap them one upon another like paving

stones.

The barrel is despatched to town by rail, and well-

shaken on its journey. It is delivered at a restaurant

or a fish-shop.

Now comes the most critical moment for the

wretched molluscs ! A remorseless individual seizes

them in quick succession; with a large pointed knife,

he or she brutally amputates the portion of their body

adhering to the smooth inner surface of their shell,

and violently detaches that shell after having separated

the fish.*

This cruel operation being terminated, the animal

is exposed, without any precautions, to currents of air.

It is brought, while suffering keenly, to table. There

a pitiless epicure sprinkles some pulverized pepper or

juice of citron—in other words, citric and malic acids

—on the body of the unforUmate, and its still bleeding

wound ! Next, with a small silver knife, which never

cuts, he a second time makes an incision in the

queen of molluscs; or rather, saws it, rends it, and

snatches it from its concave home. He seizes it with

a couple of pointed prongs which he digs into its

liver and stomach, and precipitates the delicious but

agonized morsel, into his mouth. His teeth compress

and crush it, knead the living and palpitating sub-

stance, reducing to a shapeless mass its organs— first

murdered, then triturated, and finally absoibed in its

blood, its fat, and its bile

!

* "The ancients," as Seneca informs us, "opened iheir

0}'sters at table ; each man fur bimself."

You will assert, peihajis, that the oysters have

neither teeth, arms, nor legs; that they are without

eyes, ears, and nose ; that they neither move nur

cry out

!

That these statements are true, we fully admit ; but

negative characteristics do not prevent them from

fccliny and stiffh-iiig* Two great German [ihysiolu-

gists, SIcssieurs Brandt and Ratzeburg, have shown

that tliey possess a tolerably developed nervous system.

Therefore, as they can feel, they must suffer. Quud

cral demonstrandum.

Let us hasten, nevertheless, to reassure the minds

of our fishers, breeders, vendors, openers, and con-

sumers. We may excuse the iudifl'erence of societies

for the protection of animals, and the tilence of pro-

fessed philanthropists, by the enormous difference

which exists between these imperfect molluscs and
' the superior animals—a difference so great that their

appearance wholly fails to connect them in the minds

of the public with the common idea of an animal.

They are inhabitants of another element than ours
;

they live in a medium where we cannot live ; they

present to the gaze a degraded structure, an obscure

vitality, imperfect movements, and imdefinaUe man-

ners. We can therefore see them mutilated, or

mutilate them ourselves, masticate and swallow ihem,

without emotion and without compunction !

It is told of a man of science, who dwelt at the

seaside, that one day he purchased a dozen oysters

from a sincere desire to study their organization. He
turned them over and over, examined their various

parts outside and inside, drew them, and described

them. After he had finished his task, he found

that the interesting molluscs had lost none of their

excellent qualities, and his study of them in no wise

prejudiced him against swallowing them.

This story, says M. Fredol—whose lively sum-

mary we are here adopting—has always appeared to

us apociyphal ; because, generally, when one has

dissected an animal, good or bad, one is not the least

tempted to eat it. Nay, more, zoologists who under-

stand, ex professo, the organization of oysters, onli-

narily endeavour to dismiss all thoughts of past

dissections, and to ignore their very knowledge, when

they would taste without repugnance these very esti-

mable animals."

For this reason, we have hesitated for some time to

include in our work a more or less anatomical resume

of the facts collected by zoologists, respecting the

organs of our famous but imfortunate bivalves. And
we beg the reader, if he is on the point of regaling

himself with a dish of oysters, not to read the details

we are about to give. We should be sorry to injine

his appetite.

Let us suppose that we have before our eyes a fine,

fresh, and well-fattened oyster, which has been care-

fully opened, and is spread out before us in its concave

shell.

At the first glance we see a compact, soft, and very

flat animal, semi-transparent, and of a greyish or

* " Because an animal has no nerves," says Voltaire, " is it

impassible ? We cannot suppose so impertinent a contradiction

in nature."
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greenish -grey colour. Its figure bears a rude resem-

blance to an oval, whose smaller eud lias been truncated.

Tlie truncated portion answers to the flesh of the oyster,

and represents the top of the shell. The curved line

springing to the left forms its anterior portion ; that on

the right, which is less rounded, represents its posterior

region, or back ; and the thick end of the oval its

inferior portion. On the summit of the animal may be

perceived a bod}- resembling a small and irregular four-

sided cushion, lightly swollen.

The oyster is clothed with a very simple, thin,

smooth, contractile manlle, which folds back on itself,

and possesses a couple of tubes, separated for the

greater part of its circumference; that is, in fiont, at

the larger end of the oval, and behind, towards the

inferior portion. This mantle may be compared to a

kind of hood, very much compressed, and with its

uppermost side turned towards the tlesh. The edges

of this tunic are somewhat thick, and fringed inside

with a multitude of tiny cilite, while outside they are

also arranged in three or four rows, like a closely-

woven border. The cilise are gifted with a lively

sensibility, and the animal can lengthen and shorten

them at its pleasure.

If we divide the lobes of the mouth in front, we
shall observe at their point of union, in the interior of

the fold, four smooth triangular pieces lying one against

another. These arc the parts of the animal charged

with the duty of selecting its food, and introducing it

into its mouth. They are called tentacles, or labial

pnpillie.. The mouth is situated in the centre; it is of

large size, capable of e.xpansion, and opens directlj'

into the stomach. The latter, in form, is like a cylin-

drical pouch ; it lies concealed in the interior of the

qnadrilatei'al cushion. From the hind part of the

stomach issues a thin sinuous intestine, which strikes off

obliipiely towards the anterior side, descends a little,

then reascends, passes behind the abdominal cavity,

descends towards the back, and terminates in a floating

canal or tube, whose extremity is shaped like a funnel.

Here we lind the opening through which the excre-

ments are ejected.

The stomach and intestine are on every side sur-

roundedand compressed bya thick, blackish, and copious

matter, penetrated with a yellow fluid. This matter is

tlic liver ; the yellow liquid is the bile.

Thus, then, we ma\' say, in brief, that the oyster has

its stomach and intestine in its liver, the opening of its

mouth on its stomach, and the opening of the intestine

on its back.

For a long time our gastronomes asserted that the

quadrilateral cushion was the most savoury and stimu-

lant portion of the oyster ; and in the environs of

Cettc, where these molluscs attain a larger size, some
celebrated amateurs adopt and proclaim the principle

of dividing the body of the mollusc transversely, and

of eating only the cushion. Natural history has ex-

plained this little gastronomical discovery. It has

ascertained that it is the bile secreted by the liver, and

contained in its substance, wdiich stirs and excites the

gustative surface of our tongue and palate, and also

assists the digestive and absorbent functions of the

stomach.

Below the liver appears the Iieart (for oysters have

a heart), composed of two distinct cavities, an auriclo

and a ventricle; the former nearly square, with thic;

sides, and of a blackish brown colour; the second

shaped like a small pear, with thin sides, and of a

greyish hue. Each of the two anterior angles of the

auricle receives a vessel, into which three canals open,

formed by the union of numerous veins. Fiom the

ventricle issues a canal which immediately divides

into three divergent branches; one carij-ing the blood

towards the mouth and tentacles, another towards the

liver, and the third distributing it among the iuforiur

and posterior parts of the mollusc.

The heart closely surrounds, we maj- almost say,

embraces, the terminal part of the intestines, tlie

reetutn, in such wise that the latter seems actually to

penetrate the very middle of the noble organ.

Tlie blood of the oyster is colourless. It arrives,

vivified, in the cavity of the auricle. The latter, con-

tracting, pours it into the ventricle. This cylindrical

pouch contracts in its turn, precipitates the blood into

the great vessel which comes from it, and spreads it

through the whole bod}'.

Oysters breathe in the bosom of the waters. Nature

has endowed them with org.ans to separate from this

liquid the small quantity of air incoiporated with it. It

is the oxygen of that air which purifies and renews the

blood. The respiratory portions are two pairs of leaves

or branchiiE, curved like bows, and formed of a

double series of very fine and exceedingly compacted

canals, which are attached transversely and disposed

with great symmetry; thej' might be called the teelh

of a pretty comb. They lie concealed under the loose

edges of the mouth. They have their origin near

the tentacles, and terminate towards the centre of the

posterior portion. The outer one shorter than the

inner ones.

Oysters, being acephalous molluscs

—

i.e., molluscs

without heads—have no brain ; its substitute is a small

whitish bi-lobed body, situated near the mouth. From
this body issue a couple of slender nerves embracing

the liver and the stomach, and abutting on another

inflated substance, of the same nature and the same

form, placed beneath these organs. The first-named

enlargement supplies nerves to the mouth and ten-

tacles ; the second, to the respiratory apparatus.

Oysters are without the organs of sight, hearing, and

smell. That of touch is situated in the four tentacles

of the mouth ; that of taste is located around the latter

orifice, and, perhaps, on the inner surface of the interior

tentacles. It seems very obscure.

Of all the shell-fish, the oyster, peihaps, possesses

the most confined and imperfect faculties. While ren-

dering them almost immovable in their station, while

]iermanently imprisoning them in their shells, and, ns

we shall hereafter see, refusing them separate sexes.

Providence, it is obvious, could not endow them with

very numerous wants and desires, or with varied and

very ardent passions : it made them almost apathetic

and inert, living and digesting in a serene tranquillity

almost akin to inditVerence. Nevertheles.s, as these

molluscs are essentially social in their habits, and

generally consist of very extensive conimunilios, it is

C
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not impossible that, in spite of their defective intelli-

gence, they may have their sympathies anJ llieir

antipathies—we do not venture to say, their motives

and intentions.

.

Tlie locomotive apparatus of our bivalves is very

simple and very imperfect, and therefore we need not

be astonished tiiat they remain nearly all their life

nitached to the rock where they were born. Their

organ of movement is situated immediately beneath the

heart. It is a thick and fleshy body, half grey and

half white, traversing the mouth on two sides, and

attaching itself about the centre of the valves. When
we open an oyster, and despoil it of one valve, our

knife cuts light across this fleshy substance, and we

cut it a second time when preparing to eat the unfor-

tunate mollusc.

It is by its powerful conlraction of this muscle that

the oyster hermet'cally seals itself in its habitation.

When it rela.xes the muscle, an elastic ligament,

adhering to the fleshy dainty, acts on the valves and

makes them fly open. And it is said that by repeatedly

and quickly opening and shutting these two valves, the

animal contrives to change its position, and even to

drag itself a short distance along its rock ; but the

statement seems almost incredible.

Voltaire wrote in 17C7, " I am always at a loss to

understand how oysters can make love." He probably

never conceived the idea, as lago did, of " an oyster

crossed in love."

Oysters po.ssess two sexes, but fulfil, at one and the

same time, both the paternal and maternal functions.

It is a curious circumstance that the organs of fecundity

only appear in our molluscs, like flowers in plants, at

the definite epoch when their function should be accom-

plished; and this time having passed, they wither and

disappear. Tlie spat, or spawn, is lodged among the lobes

of the mantle and the respiratory apparatus. Their

number is very considerable. Some writers assert tlial a

solitary individual will produce one hundred thousand';

others that it can give birth to one million two hun-

dred thousand; while LeuAvenlioeck raisen the "sum
total " to ten million. Most modern naturalists reduce

these latter figures by four-fifths, which appears very

reasonable.

The eggs are of a yellowish colour. They are

hatched in the bosom of the mollusc, wdiicb gives its

offspring to the world of waters in the action of breathing.

The young oysters form a whitish living cloud, of

greater or less density, which momentarily disturbs the

transparency of the liquid, shoots afar from the source

of its existence, antj is rapidly dispersed by the motion

of the waters.

These larvBe are provided with atransilory apparatus

of natation, which [lermits them to spread to a con-

siderable distance in search of some solid body to which

they may attach themselves. Tliis apparatus consists

of a kind of sinuoiis pad, covered with numerous thickly-

set cilije ; it emerges from the valves, and re-enters at

pleasure. It is provided with powerful muscles for the

purpose of moving it. By means of this apparatus the

young oysters can swim with facility, and when they

have quitted their mother, float round about her. It is

paid that at the outset of their career, if any danger

threatens, they take refuge between the maternal valves.

But it is not long before they attach themselves to

some substantial object, where they grow, and prosper,

and arrive at an adult condition. It takes about three

years for the mollusc to attain an average size.

The favourite habitat of oysters is the shallow moving

water near shore. They sometimes develop into con-

siderable masses, which are called oyskr hanks. These

are frequently thousands of yards in extent, and appa-

rently inexhaustible. One was discovered in 1819 near

one of the islands of Zealand, which so abundantly

supplied the Dutch markets for a whole year, that the

price of these molluscs fell to ninepence per hundred.

But the bank being placed nearly at the surface of a

very shallow sea, it was entirely destroyed in the severe

winter which followed.

The favourite edible varieties of oysters are

—

The Common Oyster [Ostrca edulls) and the Horse-

shoe Oyster (Ostrea hippojms).

The " Native " is a kind of the Common Oyster,

which flourishes in the neighbouihood of Colchester, in

Essex, and Whitstable, in Kent.

From the Mediterranean shores we obtain the Ostrea

rosacea and the Ostrea lactcola.

Corsica yields the Ostrea lamellosa.

Two small and indifferent species found in the

Mediterranean, but seldom sent to the Paris or London

markets, are the Ostrea cristaia and Ostrea jilicata.

We have also the Medina oysters from the river

Medina, in the Isle of Wight ; and the Pandora oysters,

from Prestonpans on the Firth of Forth.

In France the two principal varieties of the Common
Oyster, differing in size and delicacy, are the Cancnle

and the Ostend. When the former has been kept for

sometime in a reservoir or basin, and has assumed a

greenish colour, it is called the oyster of Iforemies.

We shall shortly refer to the source and nature of this

coloration.

The ordinary oyster is the palm and glory of the

table. " It may be considered," says a Frenth writer,

"as the most digestible of all substances ; it is the basis

of everything capable of nourishing and using without

effort the stomach ; it occupies the first place among

Uie pleasures of the table reserved by Providence for

delicate stomachs, the sick, and the convalescent.

" Experience has so completely established these

gastronomic truths that no feast takes place, no banquet

worthy of coimoisseurs, without the oyster figuring con-

spicuously among its most valued delicacies. It is tlie

oyster, in truth, which opens and gently stimulates the

ducts, and seems to bid the stomach prepare itself for

the sublime functions of digestion ; in a word, it is the

key to that paradise which we name the appetite."

" There is no alimentary substance," says a medical

authority, "not even bread, which will not produce

indigestion under certain given circumstances ; but

oysters, never ! This is a homage we are bound to

pay them. You may eat of them to-daj", to-morrow,

and always ; eat of them abundantly, and yet no

indigestion need be feared."

The Latin historians relate that Vitellius partook of

them four times daily, and eat twelve hundred at each

repast, which would give a total of four thousand eight
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hiuidied diiily. But we must beg to refuse our credence

to tliis fabulous exaggeration.

Montaigne says :
—'' To be sul ject to tlie colic, or to

deiirive oneself of eating oysters, are two serious evils.

Il' we must choose between the two, let us hazard

something in pursuit of pleasure."

According to M. Payne, si.xteen dozen oysters repre-

sent the three hundred and fifteen (jrammes of dry

azotized food necessary for the daily support of a man
of average stature. Consi'quentl}', to nourish a hundred

persons for one day upon oysters only, we should

require nineteen thousand two hundred I

Dredging for Oysters.

Ill Mr. Bertram's valuable and interesting work on
" The Harvest of the Sea," we find a graphic descrip-

tion of oyster-dredging as practised in the Firth of

I'Virth.

The times for going out to dredge are, he says, at

high tide and low tide. The boats used are the

smaller-sized ones employed in the white fishery. In

shape the dredge is not unlike a common clasp purse
;

it is formed of network, and attached to a stout iron

frame, which serves to keep the mouth of the engine

open, and acts also as a sinker, giving it the requisite

degree of pressure as it travels over the oyster-beds.

When the boat reaches a point above the oyster

scalps the dredger is lowered by a rope attached to

the upper ring, and is worked by one man, except in

cases where the boat has to be sailed swifily, when two

are employed. Of course, when the wind is unfavour-

able or the weather calm, recourse must be had to

the oars. The tension upon the rope is the signal for

hauling the dredger on board, when the entire contents

are emptied into the boat, and the dredge is again

returned to the water.

These contents, not including the oysters, are of a

very motley character—stones, sea-weed, young lob-

sters, anemones, star-fish, crabs—all of which are

usually re-committed to the deep, some of them being

considered as the most fattening ground-bait for the

cod-fish. The whelks, mussels, clams, cockles, and

occasionally the crabs, are employed by the fishermen

as bait for their white-fish lines.

During the time the dredging process is carried on,

the crew maintain a sort of wild monotonous chant,

6u|iposod to possess a peculiar charm for the oyster:

—

'* The herring loves the merrv moonlight;

Tlie mackerel loves the wind

;

But the oyster loves the dredj^er's song,

I-'ur he comes of a gentle kind."

In England the jirincipal oyster-grounds are on the

coasts of Kent and Essex. At Whitstable the beds

are famous for their abundant and savoury growth,

and from their long-continued prosperity have attained

the name of the " happy fishing-grounds." A space of

twenty-seven miles is here occupied in oyster farms,

and the industry connected with them involves the

incoming and outcoming of a very considerable sum
of money, and the employment of about three thou-

sand people.

At Whitstable the course of work, according to Mr.

Bertram, is as follows :—
The business of the company is to feed oysters fur

the metropolitan and provincial markets, for which pur-

pose they buy brood or spat, and lay it down in their

beds to grow. When the company's own oysters

produce a spat—that is, when the spawn, or " float-

some," as the dredgers call it, emitted from their own
beds falls upon their own ground— it is of great benefit,

as it saves purchases of brood to the extent of what
has fallen ; but this falling of the spat is in a great

degree accidental, for no rule can be laid down as to

whether the oysters will spawn in any particular year,

or where the spawn may be carried to.

The whole extent of the layings is annually explored

by means of the dredge ; successive portions are

dredged over daily, till it may be said that almost

every individual oyster has been examined. On these

occasions the brood is detached from the cullet, double

oysters are separated, and all kinds of enemies—and

these are very numerous—are seized upon and killed.

To work the beds effectually requires about eight

men per acre. During three days a week dredging is

carried on for what is called planting— that is, the

transference of the oysters from one place to another,

as may be thought suitable for their growth, the

clearing away of mussels, and the removal of the dead

molluscs. On the other three days of the week the

dredges are at work for the market, lifting so many
oysters as may be necessary to meet the demand. A
bell is carried round and rung every morning to rouse

the dredgers whose turn it is to be on duty, and who
start to their daily avocations at a certain signal.

The ratio of oyster reproduction will be clearly

understood from the following table, which shows the

estimated annual rate of development and increase of

value— calculated at fourfold, during a period of four

years—of a breeding oyster-bed of the extent of one

acre, situated in the Thames estuarv, capable of pro-

ducing a good quality of "natives," and stocked with one

thousand bushels of oysters of sixteen hundred each*:—
FIRST YEAR.

20G busliels, each containing 25,00 ) oysters, first

year's spawn, in first year of growtii, sput at '20*.

per bushel, ....... £256

SECOND VKAK.

1000 bushels, each containing G-lOO oysters, first

year's spawn, in second vear of growth, brood at

25s. per busliel, .
' X1250

25(j bushels, each containing 25,000 oysters, second

year's spawn, in first year of growth, spat at 20*.

per bushel, 256

£1506
THIRD YEAR.

2667 bushels, each containing 2400 oysters, first year's

spawn, in third year of growth, ware at 30*. per

Imshel, ........
1000 bushels, containing each 6400 oysters, second

year's growth, brood at 25*. per bushel,

256 bushels, each containing 25,000 oysters, third

year's spawn, in lirst year of* growth, spat at 20*.

per bushel, .......

X4000

1250

256

£5506
Barry, Blue Book on the Irish Oyster Kiaherits,
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FDUUTH VICAR.

4000 bushels, each containing IGOO oysters, first

year's spawn, in fomtli year of growtli, oysteis at

3."is. ]jcr busliel, £7000
2fiii7 bushels, eacli containing 2400 ojsters, second

year's spawn, in third year of growth, ware at 305.

per bushel, .......
lUOO bushels, each containing 6400 oysters, third

year's spawn, in second year of growtli brood at

'255. per bushel, ......
250 bushels, each containing 25,000 oysters, si.xth

year's spawn, in first year's growth, spat at 2(h.

per bushel, ,.,,...

4000

2500

25G

£13.750

Naturalists'" agree to JitTer " respecting the fecundity

of the oyster. Some calculate the young hy thousamls,

others by millions. It is certain that the number is

prodigious, and so great that they cannot all be con-

tained in tlie parent shell at one time, but there seems

no good ground for believing that it amounts to

" millions." Probably lialf a million is, on the average,

the amount of sjiat " brewed " b}' an oyster in one

season. A microscopical examination of the oyster-

spawn shows it to be a liquid of some little consistency,

in which the J'oung oysters, like so many dots, or

jioints of a hair, swim to and fro in unresting activity.

It is greenish in appearance, and each little globule

may be compared to " an oyster nebula," which resolves

itself, when examined by a powerful glass, into a thou-

sand distinct animals.

According to the Abbe liiguemine, oysters possess a

.greater facility of locomotion than is usually supposed.

They are perfectly able to transport themselves from

one place to another by causing the sea-water to enter

their shell, and suddenly ejecting it from between their

valves. This they do with surprising force and

rapidity. The same operation is its means of defence

aL'ainst its smaller enemies, among which the small

crab is particularly peitinacious, lying in wait to dait

within the shell while it is partially open.

From a remote .'.ntiquity this delicious mollusc has

been a favourite article of food. How highly it was

esteemed by the Romans is known to every reader of

the Latin poets. The Briti.sh oysters especially were

held in high repute. To a Roman, one Sergius Orata,

we owe the original idea of pisciculture. lie invented

an oyster pond, wherein he bred oysters for the supply

of his own table. The luxurious Lucullus was also a

pisciculturist on an extensive scale.

In all countries, saj's the agreeable wiiter already

quoted, there are records of the excessive fondness of

great men for oysters. Cervantes, the author of " Don
Quixote," was an oyster-eater, though he satirized

the oyster-dealers of Spain. Louis XL, in a laudable

desire to encourage the growth of scholarships in

France, feasted the learned doctors of the Sorbonne,

once a year, on the famous edible ; and another Louis

invested his cook with an order of nobility in rewaid

for his exquisite skill in dihhing up the dainty mollusc.

It is to the credit of Napoleon, the hero of a hundred

lights, that he was an oyster-lover. So was the

"melancholy" Jean-Jacques Rousseau, though it is

dilticult to believe that, if he had properly appreciated

its merits, he would have preserved his gloom. It is

s.aid of Turgot that he «as wont to eat half a dozen,

just to sharpen his appetite for breakfast. The French

encyclopedists were particularly fond of o\steis.

Ilelvetius, Diderot, Voltaire, the Abbe Raynal—all

were persevering oyster-eaters.

And if we turn to our own islands, we meet with

oyster-lovers in most of our great men. Such was

Alexander Pope ; such was that master mind. Dean
Swift. Thomson, the poet of " The Seasons," fidly

understood the admirable merits of this mollusc. The
erudite Bentley could never pass an oyster-shop, until

he had satisfied his craving for the delicacy. Hume,
Dugald Stewart, Cullen, and, more recently, " Chiis-

topber North," were all great oyster-eaters. Such is

the esteem, at the present day, in which the Londoners

hold the far-famed crustacean that no less than eiglit

himdred millions are consumed by them yearly. What
number is required for the supply of all Britain we have

no idea, but it must be prodigious, and the demand
increases with such rapidity as literally to exhaust the

resources of our oyster-dealers ; so that unless its culti-

vation be vigorously prosecuted, there is reason to fear

that this favourite dainty, before many years have

elapsed, will be obtainable only by the wealthy, and at

an enormous cost.*

Oyster-fishing is conducted in several different man-
ners. Off the coast of Minorca, intrepid divers, armed
with a hammer attached to their right wrist, descend

to so great a dc[)th as twelve fathoms, and load the

left arm with a heap of the bivalves. Two mariners

generally go shares in this harvest. They dive in

turns, and often fill up their boat to the gunwale.

On the British and French coasts oysters are

" dragged for." Each boat has a crew of ten men,

and is provided with a couple of engines, weighing o[i

an average nine kilogrammes. The drags are fastened

to the end of a rope. Lowered into the sea, they rake

over the bottom, grapple, loosen, and pick up the

oysters they fall in with.

The oyster-banks are divided into several zones or

belts, which are worked allernately, and allowed for a

definite period to remain undisturbed, so that each zone

ma}' be easily ami regularly repeopled.

Onthecoastof Campeachy, in the Gulf of Mexico, the

oysters locate themselves among the submergeil roots

of the mangrove trees, and there develope themselves

in considerable quantities. The Indians cut off the

radical branches, without detaching the clustered

bivalves, and proceed to market with actual roots

(r-egimes) of oysters.

The idea of cultivating oysters has occurred to men's

minds at different epochs. Sergius Orata, according to

Pliu}', was the fiist wdjo devised the plan of inclosing

them in artificial basins, or parks, in the neighbourhood

of Baia;, in the time of the orator Lucius Crassus,

before the Marsic war. It was the same Sergius who
made the reputation of the oysters of the Lucrine

Lake by first attributing to them an exquisite savour.

He actually created an industry, a new branch of

trade, which is still flourishing at a few miles distant

from its original site. To express the degree of per-

fection to wdiich Sergius brought it, his contemporaries

" Bertram, The Harvest of the Sea.
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said of liiiii, in allusion to tlie suspended banks of

which he was the inventor, that if he were forbidden to

raise oysters in the Lucrine Lake lie would contrive to

make them grow upon the house-tops.

\Vhat has become of this famous lake ? Alas I it no

lonjjer exists; it has wholly disappeared. The presi-

dent Des Brosses, that witty but somewhat spiteful

traveller and accomplished gourmand, was desirous of

seeing a locality so celebrated. He found it, however,

as he tells us, nothing more than a foul miry morass.

" Those precious oysters of Catiline's grandfather," he

Bays, " which mitigated in our eyes the horror of his

grandson's crimes, are metamorphosed into unhappy

little eels, frisking about in the mud. An unsightly

mountain of cinders, charcoal, and pumice-stone, which

in 1538 thought fit to issue from the earth all in one

night, like a mushroom, had I'educed this poor lake to

the sad condition I have described."

Rondelet speaks of a fisherman who had acquired the

art o{ sowing 03'sters. And we know that now-a-days

the terrible Acheron of the poets, the Lake Fusaro of

the Neapolitans, is a very extensive o_vster farm, where

industry assists nature in the multiplication of her pro-

ducts. Its inclosure is occupied by rounded fragments of

rock ; hither are brought the oysters of Tarentum, and

each of them is transformed into a small artificial bank
;

Piles are suidc in the mud all around, at very short

intervals from one another. These piles are slightly

elevated above the surface of the water, so that they

can be easily caught hold of with the hand and drawn

out, when necessary. Other piles, arranged in rows,

are bomid together with ropes, whence lian,:j numerous

other ropes suspending bundles of fascines deep in the

water. The object of the latter is to collect the spat,

or niicroBCO])ic larvfe, diffused yearly in the sea. At

fixed seasons, the bundles are drawn up and the oysleis

collected.

In the last century the Mi-rquis de Ponibal, having

caused some ship loads of oysters to be thrown into

the water along the coast of his native county, which

was not Idessed with these molluscs, they multiplied to

such an extent that they are now very common there.

About the same epoch an English land-owner, the

earl of Carnarvon, having distributed a certain quantity

of these molluscs in the Menai Shait, they propagated

rapidly, and for a considerable lime proved the source

of an ample additional revenue. Stimulated by this

Buccess, the British government caused several cargoes

of oysters to be transported to various points of the

Kn-lish coast, where they equally prospered.

The creation of artificial oyster-beds has multiplied,

and, to some extent, regulated the production of these

molluscs. Oil the coasts of Kent and Essex oyster-

culture is methodically carried on, and the art, if such

we may call it, is being more and more extensively

cultivated in Great Britain every year.

Following the example of the Romans, oysters are

deposited in great reservoirs to be fatteued and grow

green. This is cMed parlcing oysters.

AtMarennes, in France, where the process is cliiefly

carried on, these reservoirs are named ctaires. They
are, in reality, an area of inundated level ground on

tiie two banks of the Seudre. They differ from the

oyster basins and oyster farms in not being submerged

at every tide. An oyster of six or eight months old

must remain here two years, to attain a proper size and

standard of perfection. But most of those which are

sent to market are far from possessing the requisite

qualifications. Placed in the reservoirs, when full-

grown, they acquire a green hue in a few days.

We know that the colouring of the green oysters is

not general. It is more particularly conspicuous on the

four respiratory valves. Traces may also be found on

the inner surface of the first pair of the labial papillae,

on the outer surface of the second pair, and in a part

of the digestive tubes.

It was long believed that the greenness of the oyster

was due to the soil of the reservoirs, or rather to the

decomposition of ulvse and other aquatic plants, or,

perhajis, to a disease of the liver, a kind of jaundice

(should we not say, verdice?) wdiich communicated a

green tint to the parenchyma (or porous substance) of

the respiratory apparatus.

Guillon pretends that it arises from a species of infu-

soria animalcule, shaped like a rajie-seed (f« mivclle),

which penetrated into the substance of the mollusc.

But the eminent French physiologist, Bory de St.

Vincent, has proved that the infusoria in question was

not formally green, but became coloured under certain

circumstances, like the oyster, and by the same cause.

According to this naturalist, the source of the green-

ness is a molecular substance (the "green matter" of

Priestley), which is developed by the action of light in

all waters. According to Valenciennes, this colour is

formed by an animal product wholly dislinct from all

the organic substances hitherto studied. M. Berthelot

has analyzed this matter, and lias ascertained that it

does in truth present some distinctive characteristics.

It neither resembles the colouring element of bile, nor

that of blood, nor the majority of organic colouring

matters.

The green molecules of which we have spoken are

absorbed into the branchiae of the mollusc by the effect

of. the respiratory movement, are there arrested, swell

them, obstruct them, and colour them. At the same

lime, the poor animal, impeded in one of its essential

functions, infiltrates and expands itself, undergoes a

kind of anasarca, wdiich renders its tissue more tender

and more delicate.*

THE PEARL OYSTER {Avicula margarltlfera).

Tlie Pearl Oyster has been found in almost every

division of the globe. It has been met with on the

coast of Coroniandel, in the Persian Gulf, on the

Arabian coast, and in Japan ; it is fished extensively

oQ' Algiers, in the West Indies, and in the Biiy of

Panama ; it has even been discovered in small quantities

on the chores of Scotland. But the most extensive

fisheries are in the Indian Ocean, where the oyster is

abundant, and where operations are carried on iqion a

large scale. Tlius the natives of Bengal, the Chinese

• Fr^Jol, I.e Monde de U Mcr, to which, in tlie preceJing

pages, we iiave been considerubly indebted.
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coast, and tlie Indian Archipelago, realize a yearly

income of £800,000; wliilbt on the Arabian coast, the

prodnce from the fisheries is estimated at £350,000.

At Ceylon, however, the pearl diving was found still

more lucrative, and, in proportion to its extent, was the

most valuable in that neighbourhood. In 1797 they

]irodiiced about £144,000, and in 1798 as much as

£192,000. Of late years the banks have been less

pK^ductive, and yield the comparatively small amount
of £20,000 per annum.

The island of Ceylon is remarkable as the seat of

the great fisheries for raother-of-pearl Pintadines (3/e-

haijrina margarili/era), which take place, during the

months of February and March, in the Gulf of Manaar,

a large piece of water to the north-east. Two hun-

dred and fifty boats, or thereabouts, each boat's crew

consisting of some twenty men, ten of whom are

rowers, set sail from difi'erent parts of the coasts, and
roach the ground at daybreak, summoned by a gun-

shot signal. Ten men of each boat tlien strip for

diving, five to rest, whilst five are working ; and with

a large stone fastened to a rope, to hasten their descent,

are let down into the water. Thus the oars are first

laid acioss the boat, and, with the help of sundry

planks, become a sort of stage to which the diving-

stone—a pyramid in form, and weighing about half

a hundredweight— is then snspemled. Each diver

naked, saving the band of calico about his loins, places

his foot within a stirrup fashioned in the rope,

or, if this be wanting, rests his foot upon the stone

with the cord between his toes ; and, clutching the

signal-rope with one hand, whilst with the other be
presses his nostrils together, is slowly deposited at

the bottom of the sea. Detaching a large net which
lie carries on his left foot, he gathers hastily what
pintadines may happen to lie within his reach, and,

after the expiration of some thirty seconds—eighty

seconds being the longest time they can possibly aftbrd

—

pulls the signal-rope, mounts the diving-stone, and is

drawn up into the boat. Generally, on reaching upper

air, he discharges water tinged with blood from mouth,

nose, and cars. If a good diver, he repeats the whole

operation three or four, or sometimes twenty times,

during the same day. The exertion, however, is

severe; the long stay under water renders divers

unhealthy and sbort-lived ; and there is constant danger

to be apprehended fiom the sharks. It is usual to fish,

after the manner we have indicated, until mid-day,

when the signal is given by the gun to cease work.

The proprietors then receive the boats upon the shore,

and are compelled to keep vigilant watch over their

property to prevent robbery.

On the Persian coast, on the Arabian Gulf, along the

coast of Muscat, and in the Red Sea, the pearl fishery

is prosecuted in a manner very similar to that in vogue
in the Bay of Manaar. It does not comruence, however,

until July and August, when the water is as hot as, or

more hot, perhaps, than the air itself. Thejishermen
assemble in great numbers, stationing their boats at

the proper distance from each other, and casting anchor

in water from seven to nine fathoms deep. The process

they pursue is simple in tfie extreme. Each diver

passes a cord, of which the end is tied to a boll fastened

on the boat, beneath his arm-pit; stulTs cotton into hoth

his ears ; hermetically seals bis lips
;
presses bis nostrils

together with a piece of horn ; attaches a heavy stono

to bis feet, and, arrived at the bottom of the sea, fills a

bag he carries with him with the precious shells

;

sounds the bell, and is at once hoisted on the deck.

This process is repeated at each separate dive.*

We have already indicated those ]ilaces in America

where jiearl fishery is practised. Once upon a time,

before the conquest of Mexico, the diving was confined

to Acapulco aud the Gulf of Teliuantepec ; but since

that time the chief seats of fishery have been the

islands of Panama, Cubagua, and Margarita. The
produce yielded from these sources may be imagined.

In the time of the Emperor Charles V. it amounted

to £160,000; at the present day the oyster fields are

valued at about £00,000, and yet, the mode of diving

is peculiar, and might be supposed comparatively

ineSectual when contrasted with that of Indian fisher-

men. The American has no machinery whatever;

dives into the water naked ; snatches up a few pinta-

dines, and swiftly emerges into the air. He is more

frequent, however, in his diving than his Indian com-

peer, and, on the average, collects between thirty and

forty bivalves a day.

The oysters yield two substances, of which the pearl

is by far the most valuable and important. The less

sought for substance is the nacre, which is obtained

from the valves by raising their external surface, and

disclosing it to view. The valves, however, must have

been previously decomposed, thrown into reservoirs of

sea-water, opened, washed, and banded to the dealers.

Of nacre there are three difi'erent kinds used in com-

merce. The first, silver-faced, is sold in cases, each

weighing some two hundred pounds. The second,

bastard-white, is delivered in somewhat the same way
;

it is often a yellowish-white, and sometimes greenish,

in many cases red, blue, and green.

The bivalves carried to the shore, strewn upon mats,

permitted to decompose, opened, washed, and ready

for examination, pincers are applied to the valve to

sever it from the pearl, which is generally found,

however, in the [jarenchyma. " In this case," says

M. Louis Figuier, " the substance is boiled and after-

wards sifted, in order to obtain t!ie most minute of the

pearls ; for those of inconsiderable size are sometimes

overlooked in the first operation. Months after the

mollusc has been jiutrified, miserable Indians may be

observed busying themselves with the corrupt mass

in search of small pearls, which may have eluded the

vigilance of the workmen." But these must be ex-

tremely rare indeed. Every precaution is taken, it is

almost needless to say. The pearls are first scooped

out from the parenchyma, are then thrust into a bag,

are powdered over with nacre, until perfectly round in

shape, and when polished, are passed through a succes-

sion of numbered sieves. Those which refuse to go

through a certain sieve are termed pearls of the first

order, because the holes through which they have

refused to pass are of such a size that the pearls must

be large indeed. These, then, are considered of prime

value, whilst those which have passed through are

* Louis Figuier, Tlie Ocean World,



OSTREAD.E.—THE PECTEN.—SEA-UKCHIXS.

Biilijected to the test of other sieves with smaller holes,

and are classed according to their eize and worth.

The whole are then threaded on differently coloured

Eilk ; and in this way, assorted according to their

size and colour, are exposed for sale.

We proceed to notice some other varieties of Ostrecuhv.

The Scallop-shell (Peclen), so called because they

were worn in their hats by the medieval pilgrims, is

round, nearly equal-sided, and resting on the right

valve, wdiich is more convex, and distinguished by

numerous radiating ribs. Their channelled edges and

surfaces bear some resemblance to the teeth of a comb,

whence their scientific name, Pectm.

Towards the summit the shell terminates in a

straight line, forming a kind of triangular appendage,

called the ear, to which the hinges are attached.

'J'hough the valves are very regular, they do not

resemble one another. In some species, whose shell

is closely shut, the lower valve is more or less convex

than the upper one. In others, both valves are convex.

The hinge is without teeth, and the ligament, by

which the shell is closed, is let into a triangular

depression, or "dimple." The retractile muscle is

unequal, and located nearly in the centre. Some-
times the edges are smooth, as in the Watered

Pecten {P. pseudamussium); but more frequently they

are arranged in strips or scales, as in the Smooth-

shelled Pecten (P. glaher).

Other species, remarkable for elegance of form and

beauty of colouring, are :—The Ducal Mantle [Pecten

palliutn), the Coral Pecten, tlie Tiger Pecten, the

Purple Pecten, the Foliaceous Pecten, and the Northern

Pecten. Upwards of a hundred species are known and

have been described, of which twenty (including the

exquisite P. opcrcularis) inhabit the European seas.

On the Mediterranean shores and along the coast of

the Atlantic the genus Peclunailus are abundant. The
shell is round and robust, and the animal inhabiting it

is also round and compact, with a large thick mouth, and

double branchiiB.

The genus Spoiubjlus are remarkable for the rich

colouring of their shells, and their elegantly varied

forms. They are thick and solid, with unequal adher-

ent valves that are strongly covered with spines.

Their tenants in some respects resemble the oyster,

but more closely the pecten. Two rows of tentacles

fringe the edges of the mouth ; the exterior row being

frequently furnished at their extremities with coloured

tubercles. The most interesting species are Sponchjlus

regius, Spondylus radians, Spondylus avicidnris,

Spondylus crassisquama, ai}d Spondylus imperialis.

We have also the genus Malleus, or Hammerhead,
included in the family of Ostreada;. The shell bears

some resemblance to the implement from which it

takes its name. The valves are blackish, nearly equal,

somewhat rugose on the outer surface, and on the

inner often brilliantly nacred. Being enlarged on either

side of the hinge, the prolongation gives them an

outline not unlike that of the head of a hammer; and

as they grow in a direction opposite that of the hinge,

the exteti&ion is not unlike its handle.*

• Thi'se resemblances are particularly noticeable in tbe spccif.s

•Icsciibed by Larnaick, and named Malkus alba.

Only twelve s[)ecios of this genus are known, and

these inhabit the Australian seas, and the Pacific and

Indian Oceans.

Sea Urchins lodged in the rocks they have excavated.

Michelet represents this strange product of tlie ocean

as nanating bis life-history in the following graphic

language :
—" I was born without ambition. I crave

none of tbe splendid gifts possessed by those brilliant

gentlemen, the Molluscs. I have no desire to be con-

verted into mother-of-pearl or pearls ; no longing have

I for lustrous colours, a luxury of ornament which

would render me fatally conspicuous ; still less do I wish

for the grace of your volatile Medusas, the undulating

charm of whose shining locks attracts observation and

exposes one to calamity. mother Ocean 1 I desire

but one thing only : to be— to exist without these

external and compromising appendages ; to be thick-

set, robust, and globular, the shape in which I shall be

the least exposed ; in fine, I would remain a centralized

being. I have very little instinct for travel. It is

enough for me to roll occasionally from the surface-

waves to the bottom. Firmly adhering to my rock, I

could then resolve the problem of safety, whose solution

is vainly sought by your future favourite—Man. To

shut out all enemies, and admit all friends—especially

air, light, and water—would, I know, cost me a certain

degree of labour and a continual effort. Covered

with movable spines, I shall be avoided by my foes,

who, while I bristle like a bear, will call me a

sea-urchin.''*

The structure of this remarkable organism, so admi-

rably adapted for its peculiar functions, is deserving of

the minutest examination. We may imagine it built

up in something like the following manner:—A globu-

lar hollow box, to use Mr. Gosse's expression, must

first be made— a globular hollow box, about three

inches in diameter, wiih sides scarcely thicker than

a wafer, formed of unyielding limestone, and yet

curiously fitted for the reception of the soft tender

parts of an animal which, at all periods of its existence,

completely tills the interior; a globular hollow box,

moreover, which will never be cast off or renewed,

which must hold the urchin in its old age as in its

infancy.^The limestone can only increase in size liy

being deposited ; and as all the vascular tissues are

concentrated within, they must deposit their particles

on the interior walls. It is true that this thickening of

the sides or walls from within necessarily diminishes

the size of the cavity, while, on the other hand, the

animal's incessant demand is for space, more space.

Day by day it feeds, it assimilates its food, it fattens

and expands; it needs a larger bouse, or cribbed,

cabined, and confined, it will perish !

IIow is the dilliculty to be conquered? By an

arrangement wdiich, like everything else in this world

of ours, demonstrates the infinite wisdom of the Creator.

The globular hollow box of the sea-urchin is not made

in one piece, in ten pieces, or in a hundred ; but it

is composed of six liundred pieces, all so accurately

• Jlicliclet, La Mcr.
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afljustcd that the perfect sj'iiimetry of the esterioi- out-

line remains unbrokeu. And though all are of extreme

ter)uity, yet they retain their pro))er positions with

undeviating exactness, and the sligiit brittle tenement

possesses all requisite strength and solidity, for each

|iiece is enveloped in a coat of living flesh ; a vascular

tissue passes up between the joints, where one meets

another, and spreads over the entire outer surface.

The glands of this tissue secrete lima froiu the sea-

water, and deposit it in a regular and even fashion on

every part of the box, so that every part is simulta-

neously enlarged, while the general form of tha-aninial

is preserved with a mathematical precision.

The external organs of the sea-urchin are its spines

and tentacula—the former its instruments of defence

;

the latter its ambulatory appendages. Each of these

prickles, which vary in shape and dimensions, and

often exceed twelve hundred in number, is put in

motion by several muscles, so that the entire mechanism

of the animal U wondrously complex, and a marvel

—

may we say it without profaneness ?—of ingenuity.

The mode in which it walks is singular. The reader

must understand that the tentacula, or suckers, are

hollow internally. When filled with liquid Ihey

become inflated in such a manner that, at the will of

their owner, they can adhere to any solid body by

means of their terminal suckers. How is this done ?

Let us imagine an urchin at rest, with his spines

immovable and his filaments shut up wilhin their

shell. Some of these involuntarily escape, extend

them.^elves, and feel the ground all about them ; others

follow, yet the urcliin still remains in a condition of

profound tranquillity. But perhaps he wishes for a

change of scene, in which case he contracts his ante-

rior filaments at the same time that the posterior ones

abandon their hold, and the shell is carried forward.

Thus he advices, not only with ease, but even with

rapidity, y
During his forward course his tentacles receive but

slight assistance from the spines. He can travel either

on his back or stomach—a convenience which is denied

to man 1 Whatever his posture, he has always a

certain number of prickles to support him, and suckers

with which to lake possession of a resting-place ; and

under certain conditions he actually walks by revolving

upon himself, like a wheel in motion.

His mouth is an extraordinary organ, owing to its

immense size compared to that of the body. It is

placed underjieath the body in the centre of a soft

space covered with a thick defensive membrane ; here

it opens and shuts continually, displaying five strong

sharp teeth, which project from the surface and meet

in a point, supported and protected by a complex

framework, fancifully named Aristotle's Lantern.

These formidable grinders are set in motion by five

powerful muscles.

It is needful they should be thus powerful, for they

are used by the animal, not only to seize and masticate

its food, but to excavate an asylum and a place of

shelter in the solid rock. Kach pick or saw, for it

answers both purposes, is about the eighth of an inch

in length. Iji oiKjning the jaws the five teeth strike

the stone forcibly, rather than scrape it, and thus by

dint of continuous labour their owner obtains lor him-

self a comfortable lodging in the solid rock.

S'jiinpta Duvcrnea.

The habits of the Ilolothuria aie not known with

any degree of certainty or fullness. They are found,

however, in almost every latitude, but on sheltered

rocks, and secluded from the light, for which they are

said to cherish a special aversion.

When held in the hand, they contract and stiffen

their bodies, ejecting at the same time the water with

which they are filled. In our European seas the

fisherman treats them with contempt, and they never

figure on the tables of the epicure or of the most

omnivorous fish-eater ; but among the Chinese their

esculent qualities are more highly esteemed, and their

fishery plays no unimportant part in the commercial

economy of the East. Oiie species, however, is held

in favour by the Neapolitans, the Ilolothuria iubulosa,

which is a native of the Mediterranean. In the Lad-

rone islands Holothuria guaiiiensis holds tlie place of

honour ; wdiile in the Malayan and Chinese seas the

fisher pursues the Holotliuria eduti.i^ better known by

the common appellation of Trepang.

Hundreds of junks are annually employed in the

Trepang fishery, which is, in truth, a very amusing

and exciting scene for the spectator. Ihe following

account is condensed from the narrative of the great

French navigator, Dumont d'Urville, who witnes-sed

what lie describes in the neighbourhood of Observatoiy

Island :

—

Four Malay proas, flying Dutch colrurs, having

entered RalBes' Bay, their crews immediately set to

work, and in the first place commenced the erection "of

some curing-houses for the proper preparation of their

expected booty.

Dumont d'Urville, in the course of his voyage, had

frequently observed little walls built up of dry slonen,

after the plan of a series of semicircles joined to one

another. He had often wondered what might be their

object or utility; he was now enlightened. The

Malays quickly deposited upon their tops several large

semi-cylindrical boilers, about forty inches in diameter,

and under these kindled enormous fires. Near to

tliem were constructed suitable sheds, consisting of

four strong posts driven into the earth, and roofed over

with hurdles, grass, and leaves.

The boats, meanwhile, put out into the bay, and

from each some seven or eight Malays sprung over-

board, and commenced diving for Ilolothuria. Each

diver quickly returned to the surface with at least one

fish, and sometimes with two, as a reward of his exer-

tions. The 'higher the sun is above the horizon, the

more easily, it seems, can the creature be distinguished

at tlie bottom, and, mid-day is, therefore, the time

generally selected for fishing operations. So swift and

skilful are the divers in their movements, that they

scarcely touch the boat into which they fling their

prey before they dive again. When the boat was

filled it proceeded to the shore, and its place was sup-
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plied by an empty one; tlie divers continuiug at work

iiiilil tliornuglily exhausted, or until the sun sank too low

bencatli the horizon fur the fish to be readily discerned.

The llolothuria of R.iflles' Bay measures from five

to six inches in length, and about two inches in dia-

meter ; it is a gross ileshy mass, slightly cylindrical in

form, but with no visible external organ. It adheres

to the rocks at the sea-bottou], and as it can only

move with extraordinary deliberation, is easily cap-

tured by the Malayan divpis.

For the purpose of curing them they are thrown,

while alive, itito a vessel of boiling sea-water, and

freipicntly stirred by means of a long pole, which is

supported on another pole fixed in the earth, and

aciing as a lever. This process, which occupies two

minutes, cleanses the trepang of all the water con-

tained in its body. A man wiih a large knife then

extracts the entrails, and the fish is thrown into a

second cauldron, containing but a small quantity of

water fl.ivoured with mimosa bark. The object of

lliis second operation is to smoke the animal in order

(0 preserve it more thoroughly, and during its con-

tinuance all the baik is consumed. The trepang is

afterwards placed upon hurdles, and dried in the sun.

The price of trepang in the Chinese market is about

thirty sliillings the pekul, a pekul being equal to about

one hundred and twenty-five pounds. The fishing

kists for tliree months, and occupies a great number

of vessels; as many as two hundred being despatched

from JIadagascar alone.

Among the Ilolothurias, tlie genus Synapta is

specially distinguislied by the absence of tiie ambu-
lacra! feet, and by the union of both sexes in the same

individual. This remarkable Eehinoderm was disco-

vered in the Channel by M. de Quatrcfa^es, who
describes it with graphic vigour in his " Souvenirs

d'un Naturaliste :"—
"Imagine," ho says, "a cylinder of rose-coloured

crystal, as much as eighteen inches in length, and

more than an inch in diameter, traversed for its entiie

extent by five narrow ribbons of while silk, and its

head crowned by a living flower, whose twelve tentacles

of purest snow droop behind in a graceful curve. In

the centre of these tissues, which rival in delicacy the

most exquisite products of the loom, imagine a mem-
brane of the thinnest gauze crowded from end to end

with coarse grains of granite, whose sharp edges and

rugged points are clearly perceptible to the naked eye.

"But what at first sight was specially noticeable in

this animal was, that it litoralh- seemed to have no

other nourishment than the coarse sand whicli sur-

rounded it. And then, when armed with scalpel and
microscope, I discovered something of its organization,

what incredible marvels were revealed to me ! In

this body, whose walls scarcely approach the sixteenth

part of an inch in thickness, I could distinguish seven

distinct layers of tissue, with a skin, muscles, and

membranes. Upon the pentaloid tentacles I coidd

delect the terminal suckers, by whose means the Syn-

apla could crawd up the side of the most polished vase.

In fine, this creature which, at the first glance,

appeared to be deficient in every appliance of defence

or oll'encc, I found to be protected by a kind of mosaic,

composed of small cali-areous bucklers, brisiling with

double hooks, whose points, denlated like the arrowu

of the Caribs, had seized \ipon my hand.-."

If a Synapta be preserved in sea-wixter for a while,

and deprived of food, the spectator will be astonished

by a singular phenomenon. Unable to feed itself, the

animal successively throws off various portions of its

own body, which it amputates spontaneously. A deep

ring-like compression having first been induced, the

separation of the condenmed part quite suddenly

occurs. It would seem as if the animal, in the know-

ledge that it had not suflicient food to support its

entire body, was able gradually to reduce its size, by

suppressing the parts most difficult to be nourished,

just as we should dismiss the most useless mouths from

a besieged city.

We are told that the Synapta continues this singu-

lar mode of meeting a famine up to the last moment,

when, in fact, all that remains of it is a round ball,

surmounted by its tentacles. In order to preserve

life in its head, it has saciificed all the other paits of

its body.

ACALEPIliE.

The class kcalcpTuc, from dxoX^^i], a nettle, have

derived their scientific name from the stinging proper-

ties with which many of the genera are endowed. They
are also popularly known as Jelbj-fishcs and Sca-bliilben:,

from the extreme softness of their tissues, wdiich melt

away upon tlieir removal from the water. They form

the third class of Cuvicr's Zoophytes, and belong to the

Kadiata. Their shape is circular, and there is only

one opening into the body, which opening serves both

for mouth and vent. Although possessed of a certain

amount of locomotive power, their movements are

weak, ineflicient, and uncertain ; and being, therefore,

at the mercy of the winds and waves, they are cast

U[ion the shore in great numbers, where they perish

on the recession of the tide.

The genus Medusas may be taken as the type of this

remarkable order; and their characteristics are sufii-

ciently interesting to merit afull and detailed description.

The Medusas are distinguished by their mushroom-

shaped disc, which has aptly been compared to an

expanded umbrella. The edges, as well as the mouth

and tentacles, are more or less prolonged into pedicles,

which occupy the centre of tlie under surface, and are

furnished with numerous tentacula, varying in Ibrm

and size according to the dilferent species.

Internally the substance of the disc presents one

uniform cellular appearance, but owing to the exiremo

softness of the cellular substance it is impossible to

delect a trace of fibre. Taken from its native element,

and laid upon a stone, a Medusa weighing fifty omices

will rapidly diminish to five or six, melting into a kind

of liquid, whence Spallanzani concluded that the .sea-

water penetrated the organic texture of its substance,

and constituted the principal volume of the animal.

On this point Mr. Patterson justly observes, that the

extremely small quantity of solid matter entering into

their compusiliuu iucrcascs our wonder at the vaiious
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functions tlie Acalejilue perform. Tlie fact, he says,

admits of easy illustration, both in the Beroes and in

the Meduiia;. On one occasion he took a dead Cydippe,

and, placing it on a glass, exposed it in the snn. As

the moisture evaporated, the dilTerent parts appeared

to be confusedly painted on the glass ; and when it had

become perfectly dry, a touch removed the only vestiges

of what had been eo lately a graceful and ain'mated

being. With regard to the Medusse, Mr. Patterson

relates an anecdote communicated to him by the late

eminent zoologist. Professor E. Forbes. He had been

delivering some zoological lectures in a seaport town

in Scotland, in the course of which he had reverted to

some of the most remarkable points in the economy of

the Acalepha?. After the lecture, a farmer who had

been present came forward, and inquired if he had

understood him correctly as liaving stated that the

MedusK contained so liitle of solid material that they

might be regarded as little else than a mass of animated

sea-water? On being answered in the affirmative, he

remarked that it would have saved him many a pound

had he known that sooner; for he had been in the

liabit of employing his men and horses in carting away

large quantities of jelly-fish from the shore, and using

them as manure on his farm ; and he now believed

they could have been of little more real use than an

equal weight of sea- water. Assuming that so much as

one Ion weight of Medusa recently thrown on the beach

had been carted away in one load, it will be found

that, according to the experiments of Professor Owen,

the entire quantity of solid material would be only

ahoui four j^ojinds of avoirdupois weight—an amount of

solid material which, if comjiressed, the farmer might

with ease have carried borne in one of his coat pockets.

The appearance of the Medusa; as they float in the

clear waters near a rocky coast is very fairy-like and

attractive. Some are uncoloured, and translucent as

crystal ; others shine and gleam with beautiful rose

hues or azure tints; others are of a rich purple,

emerald, ultramarine, or dark warm brown ; and others

again seem to coruscate and glow with all the colours

of Iris

!

In certain species only tlie central parts are coloured,

exhibiting the most brilliant reds and yellows, the

intensest blues or violets, while all the rest is purely

limpid ; in others again the central mass seems invested

in a thin diaphanous veil, like the evanescent soap-

bubble blown by playful children.

In moving through the water the Medusfe keep their

convex part in advance, and in a slightly oblique direc-

tion. If lightly touched while swimming, they contract

their tentacles, fold np their mushroom-like discs, and

sink into the sea. Like Ehrenberg, M. Kolliker thought

he could discover visual and auditory organs in an

Oceania, and Gegenbauer supposed he had detected

tliem in other genera, such as RIdzostoma and Pclar/ia.

The eyes consist, it is said, of certain small, hemi-

spherical, coloured particles, in which are deposited

small crystalline globules, whose free parts are com-

pletely undefended. The ears are seated close to the

optical organs; they are small vesicles filled with liquid,

the eyes having neither pupil nor cornea, and the ears

without opening or arch.

The most interesting particular connected with the

economy of the Acaleph:e i? their mode of reproduction.

At one period of the year they are loaded with festoons

of the liveliest colours, which, on examination, prove to

be wholly composed of very minute eggs. These, in

some cases, develop themselves while attached to the

parent bodies, and are only thrown off when they reach

maturity. In other cases no resemblance is apparent

between the mother and her offspring. They are

elongated like worms, and broad at the extremity :

these are " microscopic leeches," whose scarcely per-

ceptible vibratile cilia enable them to dart to and fro

with extreme agility. After a while they progress into

Polypes, and are provided with eight tentacles. This

preparatory kind of animal seems to exercise the repro-

ductive faculty by means of certain buds or tubercles

which appear on the surface of the body, and also by

occasional filaments, so that, as in the case of the

corals, a single individual becomes the founder of a

numerous colony. This Polype undergoes a still more

remarkable metamorphosis. It attains a complicated

organization and an articulate body, which seems to

consist of a dozen bodies piled one upon another "like

the jars of a voltaic pile." The upper disc, which is

convex, separates itself from the aggregate mass by a

violent effort, becomes free, and develops into a minute

star-like Medusa : every disc, or in other words, every

individual, in like manner secures its freedom and an

independent existence in its turn.

Gosse, whose researches in reference to the Acalepb.-e

form a very valuable contribution to the natural history

of the Zoophytes, divides them into three great divisions.

1. Discophora, whose form is that of a circular disc,

more or less convex and mushroom-shaped, and which

moves Iiy an alternate contraction and dilatation of

the disc.

2. Ctcnvphora, whose body is cylindrical, and whose

movements are effected by means of many parallel rows

of cilia set on the surface in longitudinal order ; and

—

3. Siphonojihora, with an irregularly-shaped body,

having no digestive cavity, but organs of suction, and

moving either by means of certain air-vessels, or by

means of a contractile air reservoir.

The Discophora are again sub-divided into—A,

Gymnopthalmata, having the optical apparatus un-

covered or wholly wanting, a large central digestive

cavity, and simple or branched circulating vessels,

which strike off to the margin ; and, B, Stcganojih-

thalmata, in which the eye-specks are defended by

membranous hoods, or lobed coverings, and circu-

lating vessels eo ramified as to form a labyrinthine

network.

Of tlie GymnopJithalmata we have an admirable

example in ^Equorea violacea (Milne-Edwards), whose

disc may be compared to a crystal saucer reversed,

and fringed all round the edge with short, slender,

thread-like tentacula of a delicate violet colour. Its

circulating vessels, eight in number, are quite simple,

and the ovaries are placed upon them. The peduncle

is wide, and expands into several broad and long

fringed lobes.

The Stegannphthalmain include the Medusads

proper, whose umbrella-shaped disc is furnished with
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niiiigiiial lilanieiits, eight lulie-coverud eyes, four

ovaries, four chambers, four fringed arms, widi a

ceiUra! and four lateral openings.

As a type of this group may be iustanced tlie Aure-

lia aurita (Lamarck, the Cyanea atirita of Cuvier), or

Aiiriculated Aurelius, which abounds in the waters of

tlie Baltic, and has been made the subject of special

study by the Swedish naturalists.

In the same group we find the Pelagia cyanella,

with its globose body, and eiglit marginal tentacles

;

the Pehirjia noctiluca, a transparent, glass-like disc of

a reddish brown colour, very plentiful in tlie Mediter-

ranean ; and the Pelayia panopyra, an inhabitant of

the tropical seas.

Many species of the Medusadce are phospliorescent,

and the luminous appearance presented by the ocean,

frLMjuently compared to a sheet of many-coloured

fl.inie, is due to the peculiar light-eujitting faculty of

these remarkable creatures.

The class of Discopliorae may be divided into four

orders or families :

—

The Ilydraida;—having single, naked, gelatinous,

sub-cylindrical, but very contractile stems, mutable in

foim; the mouth fringed all around with a single series

of granulous filiform tentacula.

The Sertulariidie— plant-like, horny polypiers,

rooted and variously branched, filled with a semifluid

organic substance, and the polypes contained within

sessile cells which are disposed along tlje sides of the

njain stem or branchlets, but are never terminal. Indi-

vidually they have no digestive cavity; one stomach is

common to the numerous group I

The Modusadse—already described as possessing

an umbrella-shaped disc, provided with maiginal

tentacles, and eight lobe -covered eyes, four ovaries,

Cflls, and fringed arms, one central and four lateral

openings.

The SiphonophorEe—wherein the animals are two-

fold and bell-shaped, fitting into one another.

Of the Hydraid* and the Sertulariidie we speak

elsewhere ; our remarks in the present section will

still be confined to the Medusadce. Their aspect, as

seen by the poetical observer, is elegantly described

by Michelet, in his delightful volume of facts, fancies,

thought, and emotion, "La Mer:"^
" Among the rugged rocks, the laguues or pools left

by tlie receding tide were filled with little animals,

wliicli had been too slow to overtake the retiring

waters. Some shells were there, folded up in them-

selves, and suflering from exposure to the dry air. In

the midst of them, shell-less and without an asylum,

and fully e.xpanded, lay the living umbrella, which

naturalists have so inappropriately named lifediisa.

But why was so terrible a name bestowed on this

attractive being? I had frequently had my attention

arrested by these castaways, which one sees so often

on the sea-borders. This one was not larger than my
liand, but singularly pretty, with soft light shades and

of an opaline while, which melted, like a cloud, into

a tender lilac-coloured crown. The wind had over-

turned it. Its chaplet of lilac tresses floated above,

and the delicate umbel (that is, its proper body), find-

ing itself beneath, clung to the rock. Shuddering

throughout its delicate substance, it was sorely

wounded and torn in those delicate hairs which are

its organs of respiration, absorption, and even of love.

All its substance, thus reversed in position, received

the direct rays of the Provencal sun, so keen and

severe at its first rising, and rendered keener by tlje

breath of the mistral which blew at intervals. This

double shaft transfi.xed the lucent creature. Living

in the bosom of the sea, whose touch is ever caressing,

it needs no armour of resistant epidermis, like the

terrestial animals; it receives everything to the quick.

" AVas it dead or dj'ing? I could not make up my
mind that it was dead ; I maintained that it lived. At

all hazards, it would cost but little trouble to remove it

from the rock and deposit it in the adjacent pool. To
tell the truth, I felt some repugnance at touching it.

The delicious creature, with its transparent innocence

and its rainbow of soft colours, was like a trembling

jelly—glided, and escaped from my fingers. How-
ever, I slipped my band underneath if, carefully lifted

U]) the motionless body, whence all tlie filaments fell

back info their natural position wdien the animal is

swimming. In this manner I transferred it to the

neighbouring water. It sank, without giving any sign

of life.

"I walked about the shore, but in ten minutes

returned to my Medusa. It was undulating under the

wind. It positively moved itself, and rose to the sur-

face. With singular grace its tresses floated under it,

and softly moved it from the rock. It did not go very

i|uickly, but still it went, and soon I saw it a long

way off."

The Medusse are found in every sea, floating with

unconcern on the surf\\ce of the swelling waves.

Their locomotion is singularly slow, and indicates a

very feeble muscular energy ; nevertbelcss, what is

wanting in quickness is compensated by its contiimily.

Since their specific gravity considerably exceeds that

of the element in which they are imnierged, and since

their softness of substance precludes their reposing

on solid ground, it is necessary they sliould agitate

constantly in order to keep themselves afloat. AVh. n

they rest they sink. They are also compelled, by

the nature of their organization, to maintain a con-

tinual state of contraction and expansion, of systole

and diastole.

We are told by Spallanzani, who examined their

movements with careful accuracy, that those of trans-

lation are accomplished by the edges of the disc

approximating to such an extent that the diameter is

very perceptibly diminished. . This etl'ort forces out a

certain quantity of the water absorbed in the body with

more or less violence, and consequently projects the

body in the inverse direction. Ueiuvigorated by the

cessation of force in its first state of development,

it again contracts itself, and makes another step in

advance.

When the body is perpendicular to the lioiizon,

these successive movements of contraction and expan-

sion cause it to rise upwards ; when it is more or less

oblique, they elTect its advance more or less liorizon-

tally. If the animal would descend, it has only to

cease its etforls, and its descent results from its specific
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gravity. This double muvenient of its evanescent

(11'1,'nnism liad been observed by the ancients, who
therefore bestowed upon it the fanciful name of Sea

Lnngs,

The Meilusje furnish the whale with the principal

portion of its food—a fuct from which the reader may
infer their prodigious abundance. Sometimes tlieir

innumerable legions overspread the sea for many miles.

They themselves prey upon molluscs, young Crustacea,

and worms, for which purpose they are provided wilh

a mouth in the centre of the body. Their voracity

is extreme, and they dispose of their victim at one

mouthfid, without waiting to divide it.

In size they vary considerably. Some are not above

two or three inches; others are from thirty to thiity-

si.\ inches in diameter.

The human body, wdien it comes in contact witli

them, experiences an acute stinging senK^tion. Dio-

quemare compares the pain to that which is produced

by the touch of a nettle ; only, he says it is more pain-

ful, and of longer duration. It is also accompanied by

swellings with a whitish point.

" During the first voyage of tlie Princess Louise

round the world," says Fredol, " .Meyeri, the natu-

ralist of the expedition, remarked a splendid Physalia

passing near the ship. A young sailor leapt naked

into the sea to capture it. Swimming towards the

animal, he got hold of it ; immediately it wound its

numerous thread-like fihiments, each nearly a yard in

length, round its assailant's body ; compelling him, in

the excess of his agony, to cry for assistance. He had

scarcely strength to regain the vessel and get on board

again, before the pain and inflammation so increased

as to induce brain fever, and great fears were enter-

tained for his life."

Among the Medupse proper, the most common
Fpecies are Aurelia, Pelagia, and Chrysaora. It has a

hemispherical disc, festooned witli numerous elegant

teutacles, which are attached to a sac-like stomach that

opens by a single orifice in the centre of the peduncles.

Its arms are four in number; they are long, unfringed,

and furbelowed. The Gaiiiliclunidi is found all round

the Falkland Islands.

We must now glance at those Medusa' which bear

the distinctive term of Rliixostoina. Their disc is

depressed, without the ornament of marginal tentacles,

but liemispherically festoontil. Its peduncle expands

four paiis of arms, forked and numerously dentated,

and witli two auricles at the base of each. The disc

of the Hliizostoma Cuviiri is white tinged with azure,

with a deep violet edging iis circumference. This

species is a native of the Allanlic, is gregarious, and

of great size. In August it is found on the English

coast, and in the vicinity of every port in the Channel

it may be seen in October gathering in swarms, or

lying high and dry upon the shore, where they have

heen untimely wrecked by wind and wave.

The Il/ii:osloma Ahlrovandi is formidable to

bathers; its stinging apparatus being far more power-

ful than the nettle. If the animal touches the fisher-

man as it is raised from the water, his skin will become

inflamed, and swell in disagreeable pustules.

Ciiasiiipeia and Ciphen also belong to this group.

We have said nothing as to the resj.iratury orgauii

of the Medusaj. The fact is, they breathe through tlio

skin, which, for this purpose, is piovided with various

elongations and iriarginal fringes.

The digestive organs are no less peculiar. The
mouth is pilaced on the under part of the body, and

pierced at the extremity of a trnuipet-like tube, hang-

ing not unlike the tongue of a bell. The walls of the

slomach, we may add, are provided with numerous

elastic appendages, which originate in the cavity of

that organ. By means of these vibratile cells, the

stomach appears to secrete a solvent juice, which

attacks the food and renders it digestible.

The central mouth is wanting in some of the

i\rediiso3. In these cases the stomachal cavity com-
municates with the canals that perforate the thickness

of the arms, and open at their extremity through num-
erous small apertures. From these root-like openings

the animals derive their appellation of Rhizostoina, or

lioot-mouth, from the Greek j/^a, root, and istCij^'j.,

mouth.

The Medusae were long considered a lasiis nalitrce,

and supposed to be utterly deficient in organization.

But recent inquiries have raised them higher in the

scale of being.

During my residence on the shores of the lied Sea,

says Ehrenberg, alihough I had frequently examined

the brownish bodies on the edge of the disc of the

Medusae, it was only in the past month that I suc-

ceeded in ascertaining their true nature and function.

Each of these bodies consists of a little yellow oval

or cylindrical button, attached to a thin peduncle.

This peduncle is fastened to a vesicle, in wliich the

microscope reveals the presence of a glandular body,

yellow when traversed by the light, but white when
the light is sinjply reflected from it. From this body

come two branches, and strike towards the peduncle or

base of the brown button-like body up to the button

or head. Ehrenberg found that each of these pre-

sented a very distinct red point placed on the dorsal

face of the yellow head, which, wdien compared with

similar red points in other animals, he discovered to

nscndjle very closely the eyes of the Rotifera and

Entoraostraca.

The bifurcating body situated at the base of the

brown spot appears to be a nervous ganglion, and its

two branches may be regarded as optic nerves. Each
pedunculated eye bears a small yellow sac, containing,

in greater or smaller numbers, bright, tiny, crystalline

bodies, as clear as water. These, perhaps, like the

crystalline facets in the eyes of animals, assist in

refracting the light.

Our closing remarks will be devoted to the repro-

ductive system of the Medusa;, which is one of the

most romantic facts in natural history. Which of us,'

says Quatrefages, would not proclaim the prodigy, if he

saw a reptile issue from an egg laid in his courtyard,

which afterwards gave birth to an indefinite number
of birds and fishes ! Well, tlie generation of the

Jledusw is no less remarkable than the instance we
have imagined.

Take, for example, the Rose Aurelia. It lays egg*:,

each of which includes three concentric spheres. These
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CKgs arc raetnmoi']iliosccl into oval lavvte, covered willi

vibratile cells, and slightly depressed in front. For a

short time they swim to and fro with enormous

activity, like the Infusoria, to which, in many other

res|)ects, they exhibit a striking analogy.

This activity declines at tlie expiry of eight and

forty hours. Aided by the depression to which we

have already referred, the cluster of larviE attaches

itself to some solid body, insuring its adhesion by

secreting a thick mucous mitter. Soon occurs a

singular change of form; the cluster elongates itself;

the pedicle contracts , the free extremity swells into

a club-like shape. An opening is speedily revealed

in the centre of this chib-shaped extremity, through

which an internal cavity may be di^cerrled. Four

little maramaj now make their appearance on the edge,

and are elongated as if to serve for arms. Others soon

follow—these are tentacles; the infusoria has developed

into a polype.

Tliis polype increases by buds and shoots, just like

a strawberry plant, which flings its slender stems in

every direction, and overspreads all the neighbouring

ground.

For a while the young Medusa is contented witli

this condition. Then one of the polypes increases in

size and grows cylindrical in form ; its cylinder being

built up with from ten to fourteen superimposed rings.

These rings, smooth at first, arrange themselves there-

after into graceful festoons, and separate into bifurcated

thongs ; the intermediate lines become channelled.

The animal may now be compared to a pile of plates

cut round the edges.

Before long, each ring is agitated at the free end of

its fringe, which attains a contractile properly. The
rings are individualized. Afterwards they isolate

themselves, and assume an independent existence

;

each, as it is detached, beginning to swim. Hence-

forth they have only to complete or modify their

structure. From being flat, they become concave on

the one side and convex on the other. The digestive

cavity—the gastro-vascular canals—are more dclinitely

organized. The month opens. Tlie tentacles increase

in length ; the floating marginal cilia, in nuiiiber ; and

all its metamorphoses being finally comjileted, the Me-

dusa appears— in every respect resembling its mother.*

Nothing is more common on the sea-shore than to

meet with a strange, horny-like, five-fingered object,

apparently belonging neither to the animal nor the

vegetable kingdom, and as destitute of life and motion

as it is of beauty. Or similar curiosities will be found,

at low water, attached to every rock, half buried among
the sea-weed, or lying in some deserled pool. Every-

body knows them by the name of Star-fo/ies, a name
they owe to their form, and which ia identical in

meaning with their scientific name, Asttrias. Kvery-

hody knows them by their name, but few persons are

acipiainted with their peculiarities of construction ; and

the visitor at the sea-side, when he encounters them,

generally pushes them aside as creatures equally

ungainly ami uninteresting.

lint let him pick up one of these seemingly inanimate

and worthless aslerias; lot him place it in some limpid

• Figuicr, Tlie O.-can-Workl, c. viii. pp. 221, 2:11.

pool left by the receding tide wilhin a sequestered

rocky basin ; let liim watch its movements—and wo

doubt not but that he will soon be moved to wonder

and astonishment by what he sees.

From the inferior surface of each ray, saj-s Kymer
Jones, the creature, which before appeared so helpless

and inanimate, slowly protrudes numerous fleshy tubes,

which move about in search of firm holding-places, and

are soon fixed, by means of little suckers at the end of

each, to the smooth surface of a neighbouring stone, or,

if the star-fish has been placed in a glass with salt

water, to the irincr surface of the glass, where every

movement may be plainly seen.

As soon as these have attained a sure resting place,

others appear in rapid succession, and in their turn

are attaclied to the smooth surface ; till, at last, hun

dreds of little legs, for such these suckers appear to be,

are in full activity, and by their assistance the creature

glides along with a motion so slow and regnkir that the

process can scarcely be discerned.

Thus roused into activity we are indiu-ed to watch

its movements with greater curiosity, and to our sur-

prise perceive that it has appetites and instincts which

inspire and direct it. Place within its reach a piece of

tainted fish, or other seaside carrion, and it will soon

discover its whereabouts, clasp it between its rays,

swallow it, and digest it in its ample stomach.

The mouth of this strange animal is situated on the

inferior surface of its disc, at a point where the pieces

of which its carapace is composed leave a circular space,

covered by a tenacious fibrous membrane, pierced in

the centre with a rounded orifice. This orifice is fie-

quently armed with papillae, which play the part of

teeth. Tiie stomach is close adjoining ; is, in fact, the

mouth's next-door neighbour, consisting simply of a

globular sea, which fills nearly all the central portion

of the visceral cavily.

In Astcracavtldon fjhic'udis, for instance, the stomach

is globular, but imperfectly divided into two parts by

the fold of its internal membrane. The fir.st chamber,

thus limited, seems to be occupied with tlie work of

transforming the food into a liquid paste, which passes

in small portions into the upper or second chamber.

This, being continued upwards through a small intes-

tine, communicates laterally wilh five cylindiical pro-

longations. Each of these again is subdivided into two

considerably elongated tubes, which are furnished with

a double series of hollow ramifications, terminating in

every instance in a cul-de-sac, and advancing into the

interior of the rays or arms of the astorias.

We have referred to the voracity of this curious

membor of the Echinodermata. A cursory glance at

it, as it lies motionless and apparently helpless on the

shore, would certainly not lead the siiectalor to suppose

it capable of swallowing many kinds of prey. It seems

more fit to be the victim than the victiraizer, the captive

than the captor. One would believe it to be as in-

capable of attack as defence, and if told that this fleshy,

pliant, unarmoured individual was a deadly foe to the

oyster and the mussel—two creatures provided by

nature with envelopes of immense strength—would

probably listen, at first, with a smile of incredulity.

Yet such is undoubledlv the case.
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The ijaturalists of antiquity were not ignorant of the

fact, tliongh in error respecting its attendant conflitions.

Tiiey believed that the star-fish waited until the oyster

or the mussel opened its valves to seize its prey, wliieh

it did, by introducing first one and flien its other four

feet or fingers into the opening, until it reached and

devoured tlie unfortunate inhabitant. But tlie researches

of modern inquirers have corrected our ideas upon this

point. To secure its savoury victim, it seems that the

etar-fish commences operations by bringing its central

mouth to the closed edges of the bivalve ; and this

efiVcted, it injects from that raouth a few drops of an

acrid or poisonous liquid into the interior of the oyster

shell, which compels it to open its valves. An entrance

once eflected, it soon completes the destruction of

its pre)'.

It is true, however, that Professor Rymer Jones

describes the operation in a dill'erent manner. The
oyster, he says, is firmly grasped by the rays of

its foe, and held under its mouth by the aid of its

suckers. The Asterias then inverts its stomach, and

envelops the bivalve in its interior cavity, distilling,

meanwhile, a poisonous liquid. The victim compulsorily

opens its shell, and is quickly devoured.

The Asterias, we may adil, devours dead flesh or

garbage of every kind, and is one of the most active of

nature's scavengers, being incessantly engaged in the

great work of cleansing the shore to prevent the creation

of contagious and miasmatic vapours.

Zoologists differ as to the mode in which it dis-

charges its res])iratory functions. The general opinion

seems to be that the principal portion of the task

devolves upon the sub-cutaneous branchiije, which, in

each ray, constitute two double series of bladders.

Its circulatory organization is imperfectly known.

The vascular apparatus is, however, sufGoiently

developed, and its centre appears to be an elongated

canal witli muscular walls, which naturalists consider

to be the heart. A little ring encircling the oesophagus,

and throwing off a number of delicate white fibres,

which extend into the furrowed arms, forms the whole

of its nervous system. Among its organs of sense

we find that of touch in the terdacula amhulacraira, or

the suckers wliich garnish its rays, as well as in those

which are scattered over the dorsal surfiice of the disc.

Its eyes, if it have any, which Ryraer Jones does not

admit, and which, at all events, must be of a singularly

imperfect character, are the bright red points situated

at the extremity of the arms, and on the inferior surface.

Any defectiveness in the visual organs is, however, more
tlian compensated by the extreme delicacy of touch

with which the Asterias is gifted.

The star-fishes have distinct sexual differences.

The female lays a number of round reddish eggs,

which produce little vermiform creatures, covered with

fine vibratile cilia, and swimming about incessantly, like

the infusoria. Each of these is afterwards developed

into a Bipinnaria, a kind of polype, with one extreujily

of the body terminating in arms, and the other in a

tail, furriislied with two fins. To the extremity pro-

vided with arms is attached a young asterias, which in

due time the Bijjinnaria throws oft', giving up at the

same time its stomach and intestines, which the asterias

converts to its own use. This act of sublime renun-

ciation, however, does not kill the Bipinnaria, which,

though retaining only a portion of itself, manages

to live for several days after the sacrifice has been

peiformed.

We have not yet completed our list of wonders con-

nected with the economy of the star-fish. This

animal, as a recent writer observes, exhibits in the

highest degree the vital phenomena of dismemberment

and restoration ; that is to say, it possesses the remark-

able faculty of reconstructing any organ of which it

may accidentally be deprived. If it loses a ray it

sufl'ers no disquietude ; it can easily replace the missing

member. Profes-or Rymer Jones mentions a curious

instance. He had picked up a single ray of an asterias
;

at the end of five days it developed four little rays and

a mouth ; wdien a month had elapsed the old ray was

completely destroyed, and the apparently useless frag-

ment had created a new asterias, quite perfect, with

four little symmetrical branches.

But another and a stranger circumstance remains

to be told. The asterias, it is said, commits suicide,

when menaced by any overwhelming danger. Extremes

meet. It is only at the highest and lowest degrees of

the grand scale of animal life, that we meet with

creatures possessing the power of voluntarily terminat-

ing their existence. It should be noted, however, that

it is only fouml in its fullest extent in two genera of

asterias—the Ophrocoma and the LuicUa.

The following narrative by Professor Forbes of

what he observed take place in an attempt wliich he,

on one occasion, made to capture a specimen of the

Luidia fra/jillissiina, an inhabitant of our British seas,

will interest the reader :—
"The fii'st time," he says, "that I caught one of

these creatures, I succeeded in placing it in its entirety

in my boat. Not having seen one before, and being

ignorant of its suicidal powers, I spread it out on a

rowing bench, the better to admire its form and colours.

On attempting to remove it for preservation, I

found it, to ray horror and disappointment, only an

assemblage of detached members. Jly conservative

endeavours were all neutralized by its destructive

exertions; and the animal is now badly represented

in my cabinet by a discless arm and an armless disc.

Next time I went to dredge, at the same spot, I

determined I would not again be cheated out of my
specimen ; I carried with me a bucket of fresh water,

for wliich the star-fishes evince a great antipathy. As

I hoped, a Luidia soon came up in the dredge, a most

gorgeous specimen. As the animal does not generally

break up until it is raised to the surface of the sea,

I carefully and anxiously plunged my bucket to a level

with the dredge's mouth, and softly introduced the

Luidia into the fiesh water. AVhether the cold was

too much for it, or the sight of the bucket was too

terrific, I do not know; but in a moment it began

to dissolve its corporation, and I saw its limbs escaping

through every mesh of the dredge. In my despair I

seized the largest pieces, and brought up the extremity

of an arm witli its terminal eye, the spinous eyeliii of

which opened and closed with sometliing like a wink

of derision."



POLYPKS.—THE CORAL.

Coral Island of C/cnnont- Tonnerre in the Poino-

tuaii Archipclogo.

Most of onr readers will probably be familiar with

the exquisite Hnes of Southey, describing the garden-

scenery which flourishes at the bottom of the ocean

;

liuea which are no less true than beautiful:—

" It was a garden still beyond all price,

Even yet it was a place of Paradise

;

For wliere the iniglity ocean could not spare,

Tliere had he with his own creation

Sought to repair the work of devastation.

And here were coral bowers,

And grots of madrepores,

And banks of sponge, as soft and fair to eye

As e'er was mossy bed

Whoreon the wood-nymphs lie

With lansuid limbs in summer's sultry hours.

]lere too were living flowers

Which, like a bud compacted.

Their purple cups contracted,

And now in open blossom spread,

Stretched like green anthers many a seeking head.

And arborets of jointed stone were there

And plants of fibre fine as silkworm's thread
;

Yea, beautiful as mermaid's golden hair

Upon the waves dispread.

Others that, like the broad banana growln::.

Raised their long wrinkled leaves of purple hue,

Like streamers wide out-flowing."*

But besides these ocean-gardens the sea has its far-

epreading forests—forests of purple and rosy hues

—

wliich cover the wildest and most irregular rocks, and

lift tlieir crests up to the very surface of the waves
;

forests formed by the untiling labours of generations

tipon generations of Polypes, the Red Coral.

By ancient naturalists the coral was regarded as

a marine plant, and the Greeks fancifully named it

Ko^dXKiov, from xoc»i and aXoV—that is, the daughter

of the sea. This opinion was also held by Tournefort,

and even by the illustrious Reaumur, who asserted that

coral was the stony product of certain plants. The
Comte de Marsigli, no undistinguished name in the

I'.istory of science, also looked upon it as a member of

the vegetable kingdom, and declared that he had dis-

covered its expanded flowers. But the researches of

Peysonnel revealed its true character. A long series

of carefully conducted observations showed him, that

the supposed flowers were true animals, and the coral

one of the rudimentary forms of created life. He com-

municated tliese results to Ri?aumur and Bernard de

Jussieu, but both tliese naturalists professed to be un-

convinced. At length the discoveries of Trembley in

reference to the fresh-water HydriE, which, formerly

mistaken for plants, like the coral, proved, like the

coral, to he animalcules, threw a fresh light upon the

value of Peysonnel's experiments, and secured them
universal respect. From that time the animal nature

of the coralline has never been contested.

Coral is now admitted to be a family of polypes

living in association and forming a pobjpkr. They
belong to the great and remarkable order of Zoophytes.

A branch of living coral, so to speak, is an aggrega-

tion of animals derived from a parent individual by a

process resembling budding. They are united to each

• Southey, The Curse of Kehama, xvi. 5.

other by a common tissue, and while all labour towards

one and the same end, each enjoys a distinct and

independent existence. The branch originates in an

egg, which is spherical in form, opaque, and of a milky

white. Gradually it increases in length, and clothes

itself in numerous vibrating cilia;. As soon as it is

laid, or more correctly speaking, vomited, it opens in

itself a central aperture or pore, destined to become its

mouth. Next it assumes the form of a small, whitish,

semi-transparent worm, which swims to and fro with

considerable swiftness, and turns about when it en-

counters one of its own kind. It rises and sinks in the

sliallows which it inhabits, carrying its base or larger

extremity always in front, and its month behind.

Thence it happens, that on coming into collision with

any object, it immediately adheres.

As soon as it has found a place of fixation it aban-

dons its worm-like form; it expands, as it were, losing

in length what it gains in breadth
;
growing shorter

and of a discoidal shape. It may now be described as

a nearly cylindrical, whitish, membranous tube, whose

upper disc is encircled by eiglit tentacula, bearing

numerous delicate lateral filaments or fibres. Its ap-

pearance is not unlike the corolla of some kinds of

flowers, and is characterized by remarkable grace and

even beauty.

Occasionally the arms of the polype are subject to

a violent agitation ; the tentacula fold and roll them-

selves up like the coils of a serpent. If, under such

circumstances, we should examine its expanded disc,

we should find, within the eight tentacula, a perfectly

circular space, whose centre is occupied by a small

mammal ; and we should detect, on the summit of this

mammal a small slit like two rounded lips, being the

mouth of tlie polype.

A cylindrical tube connected with the mouth is the

oesophagus or guliet, which seems to be suspended in

the interior of the body by certain folds issuing with

admirable symmetry from eight points of its circum-

ference. The folds which thus secure the cesophagus

in its place form a series of cells, above each of which

it attaches itself, and supports an arm or tentaciihim.

The polype thus attached to its life-long home, be-

comes the founder of a great arboreal colony. Buds

or bourgeons form upon its axes, and produce, by course

of development, a small world of Corallines.

Among all adhering animals it is an invariable law

that the larvse should be mobile. The young polypes,

on emerging from their eggs, differ in almost every

respect from their parents. They have to undergo

a series of metamorphoses, as we have seen, before

they can attain their perfect state; but these metamor-

phoses are in an inverted order to those of insects.

Among the latter, the chrysalis, which is immovable,

changes into the butterfly, which flies. Among the

corals, the larva, which swims and moves, is trans-

formed into the fixed polype.*

The ditl'ereiit polypes are imbedded in a kind of

fleshy substance, thick, soft, and easily dinted by the

lightest touch of the finger. This is the living part

which produces the coral, and is so far extended as to

cover the entire polypicr. Wherever it perishes the

* Fic'dol, La Slonde do la Mer.
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corrcspontliiig part of tlie axis ceases to develop.

Betweea it and tlie polypier an inliniate relation,

llierefoie, exists. Examine it closely, and you will find

it to consist of tUiee principal elements— a common
tissue, certain sj'iculcv, and divers vessels.

Of the tissue it is only necessary to tay that it

resembles a glossy, transparent mombraue. It is cel-

lular and contractile.

The Rpiculae are minute calcareous concretions,

more or less elongated, covered with knotted juints

which bristle with spines, and of a regular determinate

form. They possess the power of refracting light with

intense vividness, and their colour is that of the coral,

though less intense on account of their thinncs.s. They

are uniformlj' distributed throughout the fleshy sub-

Bianoe we have beeu describing, and communicate to

the coral its peculiar and much-prized colour.

The vessels form a close coujpact netwoil;, which

extends aud repeats itself in the thickness of the crust.

They are of two kinds : while some of tolerable size

are embedded in the axis and arranged in parallel

layers, the others are more regular and much siualler.

This vascular network has a direct and iiuportant con-

nection with the polypes, on the one hand, and with

the axis or central substance, on the other. It also

maintains a close communication with the general

cavity of the animal's body by every channel which

approaches it, while the two ranges of network stretch

towards each other a great number of anastomosing

processes.

How do the corals feed ? The alimentary fluids are

conveyed to the animalcules which inhabit the various

cavities of the polypier by delicate intermediary canals.

The alimentary fluids elaborated by the Polypes them-

selves, flow into the branches of the secondary and

irregular network system, and so pass to the great

parallel tubes that stretch from one extremity of

the organism to the other, and thus supply the entire

community.

When one end of a branch of living coral is rup-

tured or broken, a whitish liquid immediately gushes

from the wound, which mingles with the water, and is

exactly like milk. This is the fluid aliment which has

escaped from its containing vessel, charged with the

debris of the organism.*

" What occurs," says a modern writer, " when the

bud produces new polxpes? It is only in round well-

developed animals, aud particularly those with branch-

ing extremities, that this phenomenon occurs. The
new organisms resemble little white points pierced

witli a central orifice. AVith the help of the micro-

scope, we discover this white point to be starred with

radiating white lines, the edge of the orifice bearing

eight distinctly traced indentations. All these organs

are gradually enlarged until the young animal has

attained the shrub-like or branched aspect belonging

to, and characteristic of, the compound poly|)e or poly-

pier. Tlie tube is branching, and the orifices from

which the polypes expand dilate into cup-like cells."

True corals are divided into the Melitcs and the

J.^is; whose ramifications are articulated, and whose

pol_\ pes possess six tontacula instead of eight. These

* I'iguier, Tlie Occau 'Woild.

tentacuUi are entire and unbroken. In the Melitcs

the axes are knotted or jointed at intervals, and

covered with a permanent adhering crust ; in the Jsis,

they are etrangles, and clotlied in a loose decaying

envelope. The tissue of tlie former is stony and

homogeneous; that of the latter, is composed of two

distinct substances ; their spicula; are haiiy and black-

ish ; their articulations striated and calcareous.

The stem of the Isis is often used in commerce for

white coral; but the siruclure of the two is so dilfeient

tliat, with a glass, they may readily be distinguished.

Kach coral, true or false, is a distinct workshop

or laboratory of tiny labourers, skilful, numerous, and

ever active ; a wonderful workshop, where they manu-

facture, at one and the same time, the original

material, horn or maible, which ia indispensable to

them, and the graceful products, stems or branches,

which are their characteristic products.

From these explanations of the nature of coral, si_\8

Fredol, it is evident that these polypes more nearly

resemble plants than animals. It is for this reason

that they are frequently included under the designation

we have already used. Zoophytes, or animal plants

—

a designation which is extended to a great number of

marine Invcrtebrata.

The points of resemblance between these animals

and the members of the vegetable kingdom are as

curious as they are interesting. To the unscientific

eye they might reasonably pass for petrified plants.

Like vegetables they have a stem, branches, and twigs

—all covered with a veritable bark. Their axes are

horny or calcareous, while those of vegetables are woody

or herbaceous. In both the tissue is of greater or

lesser solidity, striated, channelled, twisted, and com-

posed of concentric layers. Moreover, the animal

bark is spongy, and more or less tender, like the

vegetable bark.

The gems represent buds; the Polypes, flowers.

The filaments expand in rosettes like petals; they

form a living coralla, which alternately opens and shuts.

In the polypier, as in the vegetable, the elementary

individuals are situated at the extremities of the axes,

or on the sides, or, rather, are both terminal and lateral.

Finally, another point of resemblance is found in

their mode of reproduction. Both the coral and the

vegetable give birth to isolated organisms, eggs or

seeds, which detach themselves from the parent mass,

delvelop gradually, and produce a colony, whose mem-

bers remain adherent, and, in succession, other corals

and other vegetables, that is to say, other collective

beings. It is the synthesis which engenders analysis,

and the analysis wdiich reconstitutes the synthesis.

In plainer language, from the addition springs division,

and from the division again occurs addition. The

many produce the one, and the one, in its turn, produces

the many.

Tlie coral of commerce, on^^ so highly valued by all

collectors of »«{(«, is, of course, the Polypier. It is a

cylindrical substance, much channelled on the surface;

the lines generally running parallel to the axis of the

cylinder, and the depressions corresponding to the

animal's body. Exaniiiic the transverse section of a

polypier, and you will find it regularly festooned on
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ils circuml'eience. Vaiious sinuosities appear towarJs

its centre. Tliese are sometimes trigonal, sometimes

tliey intersect one another, and sometimes they work

irregularly to and fro ; while between and about them

are reddish folds and bright alternate spaces which

radiate towards the circumference. In the section of a

very red coral, the colour is not equally difl'used, but

g.ithered in zones or belts of more or less intensity, which

contain very thin preparations that crack parallel to the

margin of the plate, in such wise as to reproduce the

festoons on their circumference. Hence we infer that

the stem increases by tlie regular deposit of concentric

layers, which mould themselves one upon the otiier.

Various small corpuscles are distributed through the

coral mass, which are charged with irregidar asperities

of a deeper tint than the tissue wherein they lie

embedded. These are more numerous in the dark

llian in the light red hand, and necessarily intensifij the

general shade of colour.

We have described the various processes of repro-

duction and transformation peculiar to the polype.

How long a time each process occupies, our naturalists

have not been able to determine.

From Darwin we borrow the following particulars.

—

Several genera [Flustra, Eschura, Cellaria, Cresia,

lud others), agree in having singular movable organs

attached to their cells. In the greater number of cases

the organs very closely resemble a vulture's head; but

the lower mandible can be opened much wider than a

leal bird's beak. The head itself possesses considerable

powers of movement, by means of a short neck. In

one Zoo])hyto the head itself was fixed, but the lower

jaw was free ; in another it was replaced by a triangular

hood, with a beautifully fitted trap-door, wliich evidently

answered to the lower mandil)le. In the greater number

of species examined by Dr. Darwin, each cell was pro-

vided with one head, but in others each cell had two.

" The young cells at the end of the branches of

these corallines," continues Dr. Darwin, "contain quite

immature Polypi, yet the vulture heads attached to

them, thougli small, are in every respect perfect.

When one of the vulture-like heads was cut off from a

cell, the lower mandible retained its power of opening

and closing. Perhaps the most singular part of their

structure is, that when there are more than two rows

of cells on a branch, the central cells were furnished

with these appendages of only one-fourth the size of

the outside ones. Tlieir movements varied according

to the species; but in some I never saw the least

motion, while others, with the lower mandible generally

wide open, oscillated backwards and forwards at the

rate of about five seconds each turn ; others moved
ra])idly and by starts. When touched with a needle,

the beak generally seized the point so firmly thiit the

whole branch might be shaken."

" What can be more remarkable," concludes our

great naturalist, "than to see a plant-like body pro-

ducing an egg, capable of swimming about and choos-

ing a proper place to a liere to, where it sprouts out

into branches, each crowded with innumerable dis-

tinct animals, often of complicated organization ! the

branches, moreover, sometimes possessing organs cap-

able of movement independent of the Polypi."

AVe are now called upon to say a few words on the

fishing of coral. The species which form a commercial

staple are found in the Mediterranean basin, principally

at the mouth of the Adriatic, in the viciiuty of Bona

and Calle, and in the Strait of Bonifacio.

On the Sicilian coast the fishery is conducted in a

very simple manner. The boats employed are of six

to lil'teen tons bmden, are strongly built, and rigged

with two sails, a lateen or mainsail, and a stay-sail or

jib. The crew consists of the pat/z-OHe, or master, and

seven or eight men.

The fishers plunge into the sea a horizontal wooden

cross, whose arras are of equal length, and to which is

attached a heavy stone, leaving the lines arranged in

the form of a conical net. The apparatus carries thirty

of these, wdiich drag the sea-bed at a depth of two

hundred to three hundred and fifty feet. Some of the

fishermen alternately raise and lower this engine by

means of a capstan, wdiile their companions row slowly,

or trim their sails, so as to sweep the surface of a

certain area of rock. The apparatus seizes on the

rugged asperilies and projections, and raises them to let

them fall again. " In this manner the swab, floating

about, penetrates beneath the rocks where the coral is

found, and is hooked on to it. To fix the lines upon

the coial, and biing them home, is a work of incredible

toil. The engine long withstands the most energetic

and persistent exertions of the crew, who, exposed

almost naked to the burning sun of the Mediterranean,

work the capstan to which the cable is attached, while

the master incites and urges them to additional efforts,

and the sailors trim the sails, and chant in a slow

and monotonous tone a song, whose words improvise

in a kind of psalmodio rhythm the names of the saints

most revered by the seafaring population of Italy."

.\t length, the lines are hrouglit home, tearing or

breaking fragments of coral, sometimes of considerable

size, which are quickly stored in the ship's hold. The
branches are then cleansed, divested of the shells and

parasites which adhere to them, and finally conveyed

to Messina, Naples, Leghorn, or Genoa, for disposal to

workers in bijouterie.

By the ancients coral was highly valued, and mar-

vellous properties were attributed to it. The Gauls

decorated their helmets with it, their bucklers, and

their other military insignia. The Ronuuia wore it

about their persons as a talisman or amulet, and as an

ornament agreeable to the gods. They also fashioned

it into collars or necklaces, to preserve their children

from contagious diseases. In many circumstances, they

thought preparations of coral excellent as a preveutive

of misfortune.

It is not so long since even the French physicians

esteemed coral useful as a therapeutic agent. Liwery

had great faith in its tonic and invigorative properties.

These are not so certain, however, as its efficacy in

the shape of a toolh-powder, though in the latter case

its action is simply physical.

Now-a-days it is prized as an ornament, rather than

as a medical remedy. Not only in Europe, but also iu

Africa and Asia, and especially iu Japan, it is made into

very elegant jewellery.

The coral found on the coast of Franco is highly
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esteemed for its vivid and dazzling colour. Tlje Italian

species is probably not inferior, but that of Barbary is

coarser and less brilliant.

In commerce four kinds of coral are recognized, and

distingiiislied by somewhat fantastic designations, as,

1st, Foam of Blood; 2nd, Flower of Bloo(i ; 3rd, First

Blood ; 4th, Second Blood. Rose coral is very rare

and very dear.

Bnt the labours of these curious animalcules are

productive of more important results than the mere

decoration of the persons of the wealthy and luxurious.

Those species which belong to the order Tubiporiiue

are tlie creators of the coral islands of Southern seas.

The manner in which they work is truly marvellous.

Their toil is slow, but it is continuous; for as fast as

one animalcule dies another takes its place. It is not

for themselves; they derive no advantage from their in-

dustry; they are simply fulfilling the functions imposed

upon them by Almighty power, and by building up

reefs and islands, which hereafter may be expanded

into continents, hastening the completion of the grand

scheme of creation.

The examination of a coral reef is, therefore, a

peculiarly interesting study for the scientific observer.

When the sea has receded from it for some time it

becomes dry, and appears to be a compact rock,

exceedingly hard and ragged ; but as soon as the

waters return, and the tide washes over it, myriads of

corallines emerge from holes which were previously

invisible. They are of great variety of shape and size,

and in such prodigious numbers, that (says Basil Hall)

the entire surface of the rock seems alive and in

motion. A very common form is that of a star, with

arms from four to six inches long, which it moves about

with a rapid motion in all directions, probably in quest

of food. Captain Hall observed some of a very sluggish

disposition, so that they were frequently mistaken for

pieces of rock ; they are generally of a dark colour, and

trom four to five inches long, and two or three round.

When the rock, says our authority, was broken

from a spot near high-water mark, it was found to be

a hard solid stone ; but if an}' part were detaclied at a

level accessible to the tide every day, it was discovered

to be full of worms of all different lengths and colours

—some being as fine as a thread, and several feet long,

generally of a very bright yellow, occasionally of a

blue colour; others resembled snails; others were not

unlike snails and worms in shape, but soft, and not

above twenty-four inches in length. The growth of

coral ceases when the worm which creates it ceases to

be exposed to the action of the tide. Thus a reef

rises in the form of a gigantic cauliflower till its sum-

mit has reached the level of the highest tides, above

which the worm has no power to carry its operations,

and the reef, consequently, no longer extends itself

upwards. The surrounding parts, however, advance

in succession until they reach the surface, where they

also must stop. Thus, as the level of the highest tide

is the eventual limit to every part of the reef, a hori-

zontal field comes to be formed coincident with that

plane, and perpendicular on every side. The reef,

however, continually increases, and, being prevented

Irom going higher, must extend itself laterally in all

directions; and this growth being probably as rapid at

the upper edge as it is lower down, the steepness of

the face of the reef if preserved ; and it is this circum-

stance which renders the coral rocks so dangerous in

navigation. In the first place, they are seldom seen

above water; and in the next, their sides are so abrupt

that a ship's bows may strike against the rock before

any cliange of soundings indicates the approach of

danger.*

A popular English poet has described the modus

operandi of the coralline in eloquent and yet scientifi-

cally accurate terms :
—

"iMillions of millions tlms, from age to ngp,

With simplest skill, and toil unwejuiable,

No moment and no movement unimproved.

Laid line on line, on terrace terrace spread;

To swell the heightening, Irightenint;, gradual mound,

By marvellous structure climbing towards the day.

Eacli wrouglit alone, yet all together wrought.

Unconscious, not unworthy instruments,

By which a Hand Invisible was rearing

A new creation in the secret deep.

Omnipotence wrought in them, with them, by them
;

Hence what Omnipotence alone could do,

\\*ornis did.

I saw the living pile ascend.

The mausoleum of its arctiitects,

Still dying upwards as their labours closed :

Slime the material, but the sliine was turn'd

To adumant, by their petrific touch
;

Frail were their frames, ephemeral their lives,

Their masonry imperlsliahle. All

Life's needful functions, food, exertion, rest,

By nice economy of Providence

Were overruled to carry on the process

Which out of water brought forth solid rock.

Atom by atom thus the burthen grew.

Even like an infant in the womb, till Time

Delivered ocean of that monstrous birth

—

A coral island stretching east and west." |

In the Pacific and Indian oceans are fuur different

kinds of coral formations, all the lesults of the labouis

of these minute organic beings. Dr. Darwin de-

scribes them as Lagoon islands, or Atolls ; Encircling

reefs ; Barrier reefs ; and Coral fringes. The Atol's

are only found in the Pacific and Indian oceans; the

others in every Tropical sea.

An Atoll is a ring of coral which incloses a

lagoon or circular tract of ocean in its centre.

That part of the ring which rises above the water is

generally about a quarter of a mile in breadth

—

frequently, much less—and seldom rises higher than

from six to twelve feet above the water. Conse-

quently, they are not discernible even at a small

distance, uidess they happen to be covered with a

leafy growth of the screw-pine, palm, and cocoa-nut.

On the outer side this coral circle shelves down fur

some one hundred or two hundred yards, and the sea

gradually deepens to twenty-five fathoms ; beyond

which it plunges straight down into the unfathomable

depths of ocean, like the precipitous sides of an abrn]it

volcanic cone. Even at the distance of some hundred

yards, says Mrs. Somerville, no bottom has been found

with a sounding-line one mile and a half in length.

* Captain Basil Hall, Narrative of a Voyage to Loo Choo, &c.

f James Montgomery, The Pelican Island.
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All the coral at a moderate deptli below water is

living; all above is dead—being the debris of the

living masses, washed up by the incessant action of a

eeetliing and waving surge.

On the lagoon side the water is necessarily calm—as

calm as a mountain-lake on a silent summer's day.

There the encircling coral chaplet shelves into the

snpiihire waves by successive terraces or ledges ; also

of living coral, but not of the same species as those

wliich lay the foundations and build the exterior wall.

It has been suggested that the luxuriant growth of the

latter is promoted by the perpetual change of water

wilh which the breakers bring them in contact. But

the same cause operates to deprive the whole of the

coral in the interior of the more nourishing part of

their food ; and species of a more delicate kind and a

slower growth take the place of the hardier corallines.

The depth of the lagoon varies, in different atolls,

from twenty to fifty fathoms, the bottom being partly

detritus and partly living coral. Owing to the coral-

growth a few of the lagoons have been filled up ; but,

for the reasons already stated, the process is very slow,

and the growth of the coral is also checked by the

depredations of various marine animals. For here, as

in all nature, operates the great law that the prodigal

increase of one genus is always checked by the innate

hostility of another.

The coral is of the most varied and graceful con-

figurations and the most exquisite tints, which gleam

beneath the azure waves like a rainbow against a blue

sky : dark brown, rich lustrous purple, vivid emerald

green, orange, pink, peach-bloom, dazzling white.

Among the gay branches of this submarine garden

dart fish of the most splendid hues, and the whole

scene is one of a fairy character, with a peculiar and

flaunting beauty distinctively its own.

Lagoon islands are sometimes circular in form, but

more frequently oval, or else entirely irregular. They

are frequently found in groups ; sometimes they lie

scattered over the ocean, like dropped pearls; and

very generally they occur in elongated archipelagos.

In size these " fairy-rings of ocean," as they have

been happily called, vary from two to ninety miles in

diameter, and islets are frequently formed upon these

by the accumulation of the detritus, which the atmos-

pheric influences reduce, in due time, into a kind of

soil. Here the sea-birds drop a few seeds brought

from remote lands or other islands
;

grasses and

mosses spring into existence ; the palm tree uplifts its

slender columnar stem ; and before long a miniature

world is formed. Those atolls, which are not filled

up, furnish in their lagoons the most admirable

harbours.

Encircling reefs resemble atolls in every respect

but this; they inclose within their ring one or more

islands, generally mountainous, at a distance of two

or three miles from the shore, and separated by a

channel two hundred or three hundreii feet in depth.

Tahiti, the largest of the Society Islands, is an instance

of this kind. The lagoon encompassing it is like " an

enormous moat," thirty fathoms deep, and divided

from the ocean by a rampart of coial, at a distance

varying from half a mile to three miles.

Barrier reefs only differ fjom the latter in their

position with regard to the land. They skirt the shore

in an elongated direction, like the great Australian

barrier reef, which extends one thousand miles along

the north-east coast of the continent of Australia.

The long ocean-swell of the Pacific, being suddenly

impeded by this colossal barrier, lifts itself, says Mr.
Jukes, in one great continuous ridge of deep blue

water, which, curling over, falls on the edge of the

reef in an unbroken cataract of dazzling white foam.

Each line of breaker runs often one or two miles in

length, with no break perceptible in its continuity.

There is in such a scene a display of power, grandeur,

and beauty, which almost rises to the sublime. The
unbroken roar of the surf, with its regular pulsation of

thunder, as each successive swell falls first on the outer

edge of the reef, is almost deafening, yet so deep-toned

that it interferes not with the slightest nearer and
sharper sound. Both sound and sight are such as

to impress him who hears and sees with a conscious-

ness of standing in the presence of an overwhelming

majesty and power.

Coral reefs, or fringes, are mere edges of coral lining

the margin of a shore, and as they frequently surround

shoals, they are regarded by the mariuer with just

apprehension.

Lagoon islands, as already stated, are built up by
various species of polypes, the most vigorous being

engaged in the erection of the exteiior wall. Even
these, however, cannot exist at a greater depth than

twenty or thirty fathoms, and they die immediately

the water ceases to cover them. Yet the coral preci-

pice shoots down to awful depths, and though the

whole of it is not the work of the corallines, the per-

pendicular thickness of the coral is known to be very

great, and to extend hundreds of feet below the deaths

at which they cease to live. IIow is this pheuomenon
to be explained ?

The theory put forward by Von Buch is, that the

coral ring is only the edge of a submarine elevation

crater ; the latter having served as the foundation on

which the animalcules have raised their structure. In

support of this view its advocates refer to the circum-

stance of a lagoon island having been seen to rise in

1825, in latitude 30° H', accompanied with smoke;

and to the resemblance between the shape of many
lagoon islands and well-known volcanic craters.

Another theory—Dr. Darwin's—is so concisely stated

by Mrs. Somerville that we shall give it in her words:*—"Since there are certain proofs that large areas of

the diy laud are gradually rising and others sinking

down, so the bottom of the ocean is not exempt from

the general change that is slowly bringing about a new
state of things ; and as there is evidence, on multitudes

of the volcanic islands in the Pacific, of a rise in

certain parts of the basis of the ocean, so the lagoon

islands indicate a subsidence in others—changes arising

from the expansion and contraction of the strata under

the ocean bed.

" There are strong reasons for believing," continues

Mrs. Somerville, " that a continent once occupied a con-

siderable area of the Tropical Pacific, and that soma
• Mrs. Souierville, Plij-aical Geography.
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portion of it subsided by slow and ira{ierceptible degrees.

As tracts of it gradually sunk below tbe surface of tlie

deep, tbe summits of mountaius and table-lands would

remain as islands of diflerent magnitude and elevalion,

fortaing arcbipelagos elongated in tbe direction of the

mountain cliains. Now the coralline wliich constructs

the exterior wall and njass of the reefs never builds

laterally, and cannot exist at a greater depth than

twenty-five or thirty fathoms. Hence if it began to

lay the foundation of its reef on the submerged flanks

of an island, it would be obliged to build its wall

upwards in proportion as the island sunk down, so that

at length a lagoon would be formed between it and the

land. As the subsidence continued the lagoon would

decrease, the island would diminish, and the base of

the coral reef would sink deeper and deeper, while the

animal would always keep its top just below the surface

of the ocean till at length the island would perfectly

disappear, and a perfect atoll be left. If the island

were mountainous, each peak would form a separate

island in the lagoon, and the encircled islands would

have different forms, which the reefs would follow

continuously."

Between the two hypotheses we leave the reader to

choose. Probably both may be true, and certaijily

both are compatible with each other.

SEA ANEMONES.

Various species of Sea Anemones, and particularly

those which it is customary to keep in Aquaria, are

represented in our Illustration. Figs. 1, 2, and .S are

tlie Actinia sulcata, which some authorities will not

recognize as a separate species, but believe to be the

young of Actinia effmta (Linnseus). It is also cited as

a synonym of Antliea cereus, from Michael Drayton's

couplet in his " Polyolbion -."

—

" Antbea of the flowers, that hnth a general charge.

And Syrinx of the weeds, that grow upon tlie marge."

Fig. 4 is the Phymactis Sancia: HclerKe, so named by

Milne-Edwards from one of its favourite habitats

;

Fig. 5, tbe Actinia Capensis of Lesson; Fig. 6, Actinia

Peruviana (Lesson): Fig. 7, Actinia Sanctis Calhrrina;;

Fig. 8, Actinia amethyntina (Quoy) ; and Fig. 9,

Comactis viridis (Milne- Edwards).

The latter, or Green Actinia, is an exquisitely

beautiful creature ; the brilliancy of its hues and the

extraordinary gracefulness of its tentacular crown,

when fully expanded, render it peculiarly attractive.

Hundreds, says Professor Allmann, may often be seen

in a single pool, and few scenes can give greater delight

to the naturalist than that in wliich tliese little Zoophytes

figure, when they unfold their emerald and rosy crowns

amid the algaj, millepores, and feather}' corals, the

co-tenants of their rocky home. The Green Actinia

is much esteemed in Greece, Italy, and Piovence as

a table dainty. Other species, as Actinia dianthus,

Actinia crassicornis, and Actinia coriacea are spoken
of as savoury food.

The first section of the Antiniau«e includes the genera

Anemonia, Actinia, and Metridium. We proceed to

notice a few of tlie more remarkable species.

Actinia viridis has very numerous tentacula (some-

times not less tlian two hundred), exceeding in length

the breadth of the body, of a beautiful brown or olive

green, with a shade of rose at the extremity. The

trunk is of a greyish green or brown ; the disc brown,

with greenish rays. This species abounds in the

Mediterranean and in the English Channel. When
adhering to the sides of a rock a little below the

surface of the water—a position in which it is often

found in the Mediterranean— the tentacles bang sus-

pended as if tbe animal lacked room to extend them

in their ladiate form ; but when swimming horizontally

in a trai qm'l sea, they are outstretched in all directions,

and kept in a state of continual agitation. Fully

expanded, they float and balance themselves in the

water, despite its incessant motion, and the anemone

sparkles in the emerald depths like a globe of fire.

When numbers of them are assembled, the spectacle is

at once strange and interesting, recalling to tlie

spectator's mind the beautiful description of Charles

Kingsley :

—

''Onward they came in their joy, and around them the lamps of

the sea-nympiis.

Myriad fiery globes, swam panting and heaving; and rainbows,

Crimson and azure and emerald, were broken in star-sliowers,

lighting

Far tlirougli the wine-dark depths of the crystal, the gardens of

Nert-us,

Coral and sea-fan and tangle, tlie blooms and the palms of tlie

ocean."'

Actinia difinthus (known also by a variety of

confusing and perplexing synon3'ms) has a smooth

cylindrical body ; its disc is marked in the centre with

clavate radiating bands; the tentacula are numerous,

irregular, the outer of small dimensions, and the whole

forming an edge or fringe of thick filaments. It is the

character of this species to attach itself permanently

to rocks, shells, and other objects in deep water, or

below low water-mark, and it cannot be removed with-

ont organic injury to the base. When contracted, the

body presents a short, thick, sub-cylindrical foiTO about

three inches in length and one and a half in diameter,

or five inches if fully expanded. The skin is smooth,

and either of a flesh colour, uniform olive, or yellowish

creamy white. A ring of white bands radiating from

tbe mouth ornaments the centre of the disc, and is

intercrossed by the usual lamellse— the tentacula

originating from the colourless transparent interspaces.

The margin is encircled by a dense fringe of great

and sparkling brillianc}', composed of innumerable short

tentacula or filaments, forming a thick, furry border.

The Actinia mesemhryanthemum of Johnston, the

Actinia equina of Lesson, known in France as the Cut

d'ane, is frequently met with in the Channel on rocks

lying between high and low water marks. Its favour-

ite localities are those which the recession of the tide

exposes to the air at regular intervals. Its body

measures from two to three inches in height, and from

one inch to one inch and a half in diameter ; hemi-

spherical in shape wlien contracted, but when dilated

reseinbling a bell pierced at the summit. The ten.

* Kingsley, Andromeda, and Other Poems.
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tacvila, if full}' expanded, nearly equal the height of the

body. Their colour is an olive green, sometimes

streaked with blue, with a continuous green line, or

row of emerald spots ; the base is generally of a

greenish colour also, frequently chequered with red,

and always encircled with a ring of azure blue. The
colour of the body varies, but the usual tint is a

violet red.

Of Mdridium dianthus, we are told that its thick

body is covered with a russet grey skin ; that the lobed

disc is thin and transparent about the mouth ; that the

numerous tentacula are very short, and are arranged

upon the disc in a broad, strong zone. It is found on

stones and shells in the Engl.sh Channel and the

North Sea.

To the verrucous or warty section of the Adiniadce,

whose sides are studded with agglutinated tubercles,

belongs the Actinia crassicornis, or Coriaceous Cereus.

Its body is variegated with shades of red and green
;

its short, thick, greyisli tentacles are marked with

liroad roseate bands. Its habits seem to vary con-

siderably ; for while Hollard describes them as lying

imbedded in the sands of the shore, Cocks speaks of

thera as attaching themselves to shells and stones in

deep water, or on the coast, to the sides of rocks,

crevices, and fissures, and the surface of clean stones

iii sheltered places.

The fourth or tap-rooted section includes, among
others, the Edirardsia Caliinorpha. which has a long,

non-adherent, polypus-like body, with the moulh and

tentacles surmounting a retractile column, and the lower

extremity inflated, membranous, and retractile.

The PliyllaclincE form another group of Anemones.

They are simple, fleshy, and possess both simple and

composite tentacula. For an example, take the Phijllactis

prfvlexta, which inhabits the Tropical Pacific, especially

in the vicinity of Rio Janeiro, fixing itself on the rocks

of the littoral, and covering itself with sand. Its flesh-

coloured trunk is cylindrical in form, with vertical lines

and red points. The interior tentacles are disposed in

two simple elongated rows ; the exterior are spatulate

and lobed, resembling the leaves of the oak.

Another group, the Thalassianthiilic, differs from

the preceding in its short, pinnate, and branching, or

papuliferous tentacula.

The last group, the Zoan l/uiriii , is distinguished

by the occurrence of its polypes in clusters. They are

multiplied by beds, which spring from a common,
creeping, fleshy, and root-like base— presenting a kind

of coriaceous polypier, as in Zoanlhus Couckii (also

named Zoantluis socialis). This species in England

frequents the Cornish coast, clinging to flat slates and

rocks in deep water, and at a distance of three to

twenty miles from shore. It is very small, resembling

a split pea both in size and shape. " When semi-

expanded, which," says the author of ' The Ocean

World,' " is its favourite state, it elongates itself to

twice its ordinary length, becoming contracted about

the middle, like an hour glass." When the creature

is fully expanded, the tentacula become distended and

elongated to about the length of the transverse diameter

of the bodj', and they are generally darker at their

extremities than towards the base. Like all the

Actiniada?, the present species possesses a power of

considerably altering its shape; sometimes the mouth
is depressed, and at others it is elevated into an obtuse

cone. " This is one of the most inactive of its order,"

says Mr. Couch, " for whether in a state of contraction

or expansion, it will remain so for many days without

any apparent change. In its expanded state a touch

will make it contract, and it will commonly remain .so

for many days. The trailing connecting-band is flat,

thin, narrow, glandular, and of the same texture as

the polype, sometimes enlarging into small papillary

eminences, which, as they become enlarged, become
developed into polypes."

Sjponge-fishing on the Syrian Coast.

At the present day, the Sponge fishery is chiefly

confined to the Grecian Archipelago and the Syrian

coast. The Greeks and Syrians dispose of the pro-

ducts of their labours to the Western nations, and the

trade has immensely extended of late years, since

the sponge has become an indispensable adjunct of the

most imjiortant cleansing operations.

The Sponge fishery in the Levant commences in

May, and is carried on by the Greeks until the end of

August, by the Syrians until the end of September, or

even to the early days of October. The most favour-

able moiitlis are July and August.

Latakia sends about ten boats to the scene of opera-

tions, Batroun twenty, Tripoli about thirty, Kalki fifty,

Suni a hundred and seventy to a hundred and eighty,

and Kalminos upwards of two hnndred. Each con-

tains a crew of fifteen to twenty men, whese operations

may be briefly described

As soon as they arrive on the coast they lay up their

boats, and hire some fishing skiffs from the inhabitants

of the country. These are manned by four or five

men, and scatter themselves in all directions along the

shore, to search for sponges under the cliffs and ledges

of rock. Those gathered in the shallow waters are of

inferior quality. The finer kinds are found at a depth

of from seventy to a hundred and twenty feet. The
former are fished for with three-tined toothed harpoons,

which tear them, but not without injuring their value,

from their native rocks. The latter are collected by

divers, who separate them from their habitat with a

strong sharp knife. The price of a sponge brought

up by diving is considerably higher than that of a

harpooned sponge.

The best divers, it is said, are those of Kalminos and

Psara. They descend to the depth of a hundred and

thirty to a hundred and fifty feet. They remain under

water a briefer time than the Syrian divers, but owing

to their greater dexterity, bring up a more abundant

booty.

The sponge-fishers of the Morea, and particularly the

Ilydriots, proceed in a very different maimer. In fact,

they do not dive ; they drag. The drag which they

use is a triilent armed with sharp curved teeth, and

provided with a net. The prongs tear oDT the spongei,

which the net or bag receives. This can only be done
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in a calm sea. Handfuls of sand steeped in oil are

thrown into the water all around the fishing-boat ; the

oil spreads over the surface, and sniootliens it, by neut-

ralizing the action of the atniosplicre. The fishers

can then see distinctly the sponges clinging to the

ocean bed.

Sponge fishing is also carried on in the Gulf of

Mexico, on the Bahama banks ; the divers being Eng-

lish, American, and Spanish. As in this region the

sponges grovf at an inconsiderable depth, the divers

have only to let themselves drop along a mast or pole

moored to the boat's side.

The fishing being over, the boatmen press the

sponges tightly, tread them under foot, and wash them

repeatedly, first in sea-water and afterwards in fresh

water, until they are entirely cleansed from their gela-

tinous mucus. Afterwards they are soaked for a short

time in hot water, to free them as much as possible

from the chloric odour peculiar to them, and due to

tlie animal matter absorbed in their fibrous tissue.

The various kinds of sponges which figure in com-

merce are distinguished by diSerences of appearance

and texture.

The fine soft Syrian Sponge is remarkable for its

lightness, its blonde colour, its cup-like form, and its

peculiar surface; which is convex, voluted, and pierced

with innumerable minute orifices; the convex part

furrowed by considerably larger canals, that pierce

through the entire mass. This sponge is occasionally

blanched by means of caustic substances, acids, or

alkalies ; but this process changes its colour and renders

it less durable. It is used for toilet-purposes, and itd

price is high.

The Fine Sponge of the Archipelago can hardly be

distinguished from the Syrian, either before or after it

is cleansed ; it is, however, of greater weight, of

coarser texture, and pierced with fewer but larger

holes.

The Hard or Greek Sponge is inferior to boih the

preceding, but has its value for domestic and certain

industrial purposes. Its mass is irregular, its colour

fawn
; it is hard, compact, and pierced with small

holes.

The White Sponge of Syria, called Venetian, is

esteemed for its lightness, solidity, and regularity of

form. In its rough state it is brown of colour, fine in

texture, compact, and firm. When purified, its tex-

ture becomes looser, and its colour yellower. The
orifices of the great furrows or tubes which penetrate it

are lined with rough bristly hairs.

The Brown Barhary Sponge, or Marseileise, when
first brought from the water, is a flattened elongated

body, gelatinous, circular of shape, and charged with

blackish mud. It is then coarse, hard, heavy, but

compact, and of a reddish colour. By simply washing

it in water it becomes round and globular, but still

remains heavy and reddish. Owing to its facile ab-

sorption of water and remarkable strength, it is much
esteemed for domestic uses.

Other sorts of sponge are very abundant.

These are—the Blonde Sponge of the Archipelago,

which must not be confounded with the Venetian ; the

Hard Barhary Sponge (or Gelina), occasionally im-

ported into England ; the Salonica Sponge, which is

only of medium quality; and the coarse, cheap, Bahama
Sponge from tlie West Indies.

Regarding Sponges as apolypiferous zoophytes, Dr.

Grant has arranged them in the following groups :

—

I. Groups of which the Constituent Structure is

known.

Spongia; Calcispongia; Halispongia; and Spongilla.

II. Groups depending on Characters of Surface

or General Figure.

Geodia ; Coeloptychium ; Siphonia ; Myrmecium
;

Scyphia ; Eudea ; Ilalirrhoa ; Happaliraus; Cne-

midium ; lerea ; and Tethiuni.
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